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n 1900, the life expectancy for a woman in the United States
was 48.3 years; by 2004, that life expectancy had risen to 80.4

ears.1 Most of the increase is attributable to improvements in
utrition, sanitation, and other public health efforts that are

ocused at the population level; however, medical advances in
econdary and tertiary prevention efforts that target individual
atients also played a significant role. Despite evidence of the
ynergy between medicine and public health, the full integra-
ion of these disciplines has never been realized. This dichot-
my has fostered the perception that medicine cares for indi-
iduals and that public health cares for populations. At the
linical level, health care practitioners often struggle with how
o “translate” population-based risk data to the individual who
s seated in front of them. To paraphrase the vernacular, “think
lobal, act local” health care providers are grappling with the
hallenge to “think population, treat individual.”

The concept and practice of preconception care epitomizes
he difficulty, and concurrent simplicity, of translating popu-
ation-based primary prevention data to individual patient
are. For centuries, there have been theories and observational
eports to support the idea that the health of the mother im-
acts directly on the health of the fetus, but it has only been in
he last 60 or so years that rigorous scientific evidence and
tudy have been able to demonstrate clearly the direct relation-
hip between a woman’s health or health risks and her current
r future health and between her health and pregnancy out-
omes. Most women are well aware of the long-term health
isks of smoking, but many women are not aware of the adverse
mpacts of smoking during pregnancy or the long-term health
isks that they impose on others in the household, including
nfants and children.

Folic acid supplementation for all women of reproductive
ge has achieved clear success in decreasing neural tube defects
n developing fetuses, which is an accomplishment that led to
ortification of the US food supply with folic acid in 1998.2,3

vidence is also mounting to support the idea that folate sup-
lementation may decrease the long-term risk of cardiovascu-

ar disease, particularly in individuals with methylenetetrahy-
rofolate reductase mutations.4,5 Research on the fetal origins

rom the Department of Obstetrics, Gynecology, and Reproductive
ciences, University of Texas–Houston Medical School, Houston,
X.
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Supplemen
f adult disease has demonstrated that certain adult-onset dis-
ases (eg, hypertension, metabolic syndrome) are influenced
y fetal epigenetic alterations in gene function. Gene silencing
equires methyl groups, and folic acid levels impact methyl
roup availability. It is not unreasonable to hypothesize that
olic acid supplementation will impact not only the woman’s
uture health and the immediate health of developing fetuses
ut also may impact the future adult health status of that de-
eloping fetus.
There is currently an explosion of scientific research and

nderstanding of environmental and genetic influences, which
nclude their interactions, not only on the health of children
nd adults but also on that of developing fetuses and in some
nstances on their future progeny.6,7 Although undernutrition
ad been shown previously to affect a developing fetus ad-
ersely, there is now evidence that fetal overnutrition results in
dverse health outcomes in childhood and adolescence and
ay even contribute to intergenerational cycles of obesity.8,9

As obesity has increased in the United States, so too has the
revalence of diabetes mellitus. Despite medical treatment for
his condition, many women of reproductive age with diabetes

ellitus are not aware of the risks that this condition may im-
ose on a developing fetus. In 1 managed care study, only 52%
f the women of reproductive age with diabetes mellitus re-
alled any discussions with their providers about the need for
lucose control before pregnancy, and only 37% of the women
aid that they had received any family planning advice from
heir providers.10 Women who experience gestational diabetes

ellitus are at increased risk for fetal macrosomia and obstetric
omplications during pregnancy, but the risk does not end
ith delivery. Women who experience gestational diabetes
ellitus are at increased risk for the development of type 2

iabetes mellitus throughout their lifetime; the risk of the de-
elopment of the disease is highest in the first 5 years after
elivery and levels out after 10 years.11,12 Because of this, the
merican Diabetes Association and the American College of
bstetricians and Gynecologists recommend either a fasting

lood sugar or oral glucose tolerance test at 6-8 weeks after
elivery. Evidence shows that many women with gestational
iabetes mellitus are not being screened appropriately during
he postpartum period, and that many women with a history of
estational diabetes mellitus were unlikely to contact their pri-
ary clinicians until they actually experienced signs of type 2

iabetes mellitus.13-15

In 2006, the Centers for Disease Control and Prevention Se-
ect Panel on Preconception Care defined preconception care as

series of “. . .interventions that aim to identify and modify
iomedical, behavioral, and social risks to a woman’s health or
regnancy outcome through prevention and manage-
ent. . ..”16 Public reaction to this was swift and divided. Some
roups took offense at the effort of the Centers for Disease

t to DECEMBER 2008 American Journal of Obstetrics & Gynecology S257
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S

ontrol and Prevention to define preconception care at the
opulation level, perceiving it as an erosion of reproductive
hoices for the individual woman through an effort to maxi-
ize women’s health based on a view that all women are cur-

ent or potential fetal incubators. Other groups welcomed the
fforts to improve the health of reproductive-age women, re-
ardless of whether they ever became pregnant, particularly
ecause most of a woman’s life is spent not being pregnant. An
verwhelming number of women will become pregnant at
ome point during their reproductive lives, but a significant
umber never will, either by choice or circumstance. So how do
e exercise the global thought process that requires us to con-

ider how a woman’s current or past life circumstances may
mpact a possible future pregnancy without denigrating the
ndividual woman’s right locally to make her own reproductive
hoices? In short, how do we “think population, treat individ-
al” to help women lead both long and healthy lives?
In its Committee Opinion on Preconception Care, the Ameri-

an College of Obstetricians and Gynecologists recommended
hat every woman of reproductive age have a reproductive life
lan.17 In clinical practice, this requires health care providers to
xplorewhetherawomanofreproductiveage iseitherplanningor
t risk for a pregnancy in the next year or sooner. Because half of all
regnancies are unplanned, most women will respond “no”; but
he questions also incorporate those women who may not be
lanning a pregnancy but who are not consistently and proac-
ively taking steps to avoid it. For these women, the opportunity
or discussion about contraception and risk factors to their own
ealth and the health of future pregnancies and children would
hen be available. For women who answer “yes,” that they are
oping to achieve pregnancy within the next year or so, the clini-
ian would be able to screen and counsel the women for any risk
actors that are associated with adverse health outcomes and preg-
ancy outcomes.
The bridge between “think population, treat individual” in

he instance of preconception care may be as straightforward as
sking a single question about pregnancy risk or intent. Yet this
imple concept has been difficult to practice on a routine basis;
he general population does not expect it to be asked, and time
aken to provide the appropriate counsel to a woman on the
asis of her answer is not reimbursed. In some instances, the
ime that is needed to do this may require a separate counseling
isit and more frequent medical visits to treat any conditions
hat she may have. The articles in this special supplement
learly illustrate the benefits of preconception care to women
nd their families; however, without some significant changes
n the current health care system, it will remain yet another
nrealized opportunity. These changes include integrating the
oncept and practice of preconception care into the training of
ealth care practitioners, restructuring the health care finance
ystem so that prevention is rewarded commensurate with in-
ervention, and influencing the will of the general public to
emand more money for research, demonstration, and imple-

entation projects that are related to preconception care. l

258 American Journal of Obstetrics & Gynecology Supplement to DECEMBER
ithout such changes, preconception care will remain another
xample of how, although science can prove the need to “think
opulation,” it is never translated into action at the “treat in-
ividual” level. The tragedy of this is that although local indi-
iduals suffer unnecessarily, so too do populations globally. f

EFERENCES
. Centers for Disease Control, National Center for Health Statistics. Avail-
ble at: http://www.cdc.gov/nchs/data/hus/hus07.pdf#executivesummary.
ccessed April 5, 2008.
. MRC Vitamin Study Research Group. Prevention of neural tube de-

ects: results of the Medical Research Council Vitamin study. Lancet
991;338:131-7.
. Czeizel AE, Dudas I. Prevention of the first occurrence of neural-tube
efects by periconceptional vitamin supplementation. N Engl J Med
992;327:1832-5.
. Cronin S, Furie KL, Kelly PJ. Dose-related association of MTHFR 677T
llele with risk of ischemic stroke: evidence from a cumulative meta-
nalysis. Stroke 2005;36:1581-7.
. Robinson K, Arheart K, Refsum H, et al. Low circulating folate and
itamin B6 concentrations: risk factors for stroke, peripheral vascular
isease, and coronary artery disease: European COMAC group. Circula-
ion 1998;97:437-43.
. Grandjean P, Bellinger D, Bergman Å, et al. The Faroes statement:
uman health effects of developmental exposure to chemicals in our
nvironment. Basic Clin Pharmacol Toxicol 2008;102:73-5.
. Barker D, Eriksson J, Forsen T, Osmond C. Fetal origins of adult dis-
ase: strength of effects and biological basis. Int J Epidemiol
002;31:1235-9.
. Boney CM, Verma A, Tucker R, Vohr BR. Metabolic syndrome in child-
ood: association with birth weight, maternal obesity, and gestational
iabetes mellitus. Pediatrics 2005;115:e290-6.
. McMillen IC, MacLaughlin SM, Muhlhausler BS, Gentili S, Duffield JL,
orrison JL. Developmental origins of adult health and disease: the role of
ericonceptional and foetal nutrition. Basic Clin Pharmacol Toxicol
008;102:82-9.
0. Kim C, Ferrara A, McEwen LN, Marrero DG, Gerzoff RB, Herman WH.
reconception care in managed care: the translating research into action

or diabetes study. Am J Obstet Gynecol 2005;192:227-32.
1. Ben-Haroush A, Yogev Y, Hod M. Epidemiology of gestational dia-
etes mellitus and its association with type 2 diabetes. Diabetes Med
004;21:103-13.
2. Kim C, Newton KM, Knopp RH. Gestational diabetes and the inci-
ence of type 2 diabetes: a systematic review. Diabetes Care 2002;
5:1862-8.
3. Dinh DP, Musser BS, Bayliss PM. Does postpartum diabetic testing
ccur in gestational diabetes? Prim Care Update Obstet Gynecol
003;10:182-5.
4. Clark HD, van Walraven CV, Code C, Karovitch A, Keely E. Did pub-

ication of a clinical practice guideline recommendation to screen for type
diabetes in women with gestational diabetes change practice? Diabetes
are 2003;26:265-8.
5. Linne Y, Barkeling B, Rossner S. Natural course of gestational diabe-
es mellitus: long term follow up of women in the SPAWN study. BJOG
002;109:1227-31.
6. Centers for Disease Control and Prevention. Recommendations for

mproving preconception health and health care: United States: a report
f the CC/ATSDR Preconception Care workgroup and the Select Panel
n Preconception care. MMWR Morb Mortal Weekly Rep 2006;55:1-23.
7. American College of Obstetricians and Gynecologists. The impor-
ance of preconception care in the continuum of women’s health care:
ommittee on Gynecologic Practice No: 313. Washington, DC: The Col-
ege; 2005.

2008

http://www.cdc.gov/nchs/data/hus/hus07.pdf%23executivesummary


W
H
M
K

L
w
i
t
1
l
n
n
t
w
w
1
C
g
A
t
N
e
[
l
B
r
r
1
e

F
D
(
M
(
C
S
O
M
N
B

R

R

T
r

C
M
M
h
R
f
v

0

www.AJOG.org
here is the “W”oman in MCH?
ani Atrash, MD, MPH; Brian W. Jack, MD; Kay Johnson, MPH, EdM; Dean V. Coonrod, MD, MPH;
erry-K Moos, BSN, FNP, MPH; Phillip G. Stubblefield, MD; Robert Cefalo, MD, PhD;

arla Damus, MSPH, PhD, RN; Uma M. Reddy, MD, MPH

p
C
c
r
w
i
C
m
M

g
p
n
l
R
s
i
I
r
r
e
i
i
y
b
t

S
f
w
c
p
1
S
m
l
e
m
w
o
d

eaders in the United States were
alarmed in the early 1980s when it

as revealed that the country’s ranking
n infant death among developed coun-
ries had slipped from 10th in 1960 to
9th in 1980.1,2 Health and public policy
eaders took action and initiated many
ational programs to help improve preg-
ancy outcomes (much of the efforts at

he time had been towards the care of
omen during pregnancy and helping
omen enter prenatal care early). In
981, 6 lead organizations (the American
ollege of Obstetricians and Gynecolo-
ists [ACOG], the March of Dimes, the
merican Academy of Pediatrics [AAP],

he American Nurses Association, the
ational Congress of Parents and Teach-

rs, and the US Public Health Service
US PHS]) established an informal coa-
ition called “Healthy Mothers Healthy
abies” to improve the quality and to
each public and professional education
elated to prenatal and infant care.3 In
987, the US PHS convened a panel of
xperts that produced the landmark re-
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ng infant deaths by 50% over the next 5
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eing of women, infants, children, and
heir families.6
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reterm (from 9.4% in 1981 to 12.3% in
003) or with low birthweight (from
.8% in 1981 to 7.9% in 2003); in 2004,
he United States ranked 29th among de-
eloped countries in infant death.7 Ef-
orts to reduce infant mortality rates and
o improve pregnancy outcomes have
ocused primarily on prenatal care and
he care of infants after birth. This ap-
roach reflects an emphasis on observ-

ng and monitoring a woman’s health
uring pregnancy and intervening when
nd if needed (anticipation and manage-
ent). However, improving the cover-

ge, content, and use of prenatal care was
necessary, but not sufficient, step in the

mprovement of pregnancy outcomes in
he United States.

Current scientific evidence indicates
hat, in many cases, the improvement of
woman’s health before pregnancy (pre-
onception health and healthcare) will
mprove pregnancy outcomes for both

other and infant. Many women con-
inue to enter pregnancy in poor health
nd at risk for poor pregnancy outcomes
ecause of preexisting medical condi-
ions or exposures to teratogenic factors
r because proper, scientifically based
reventive action (such as folic acid sup-
lementation) has not been taken to pre-
ent adverse pregnancy outcomes.8,9

oreover, millions of women remain at
isk for unintended pregnancy. They
ight lack the knowledge or motivation

ecessary to carry out their personal
lans for childbearing. Today, if we want
o achieve further improvements in ma-
ernal and infant outcomes, we must act
efore pregnancy; we must shift the fo-
us from “anticipation and manage-
ent” in prenatal care into a paradigm

f “prevention and health promotion”
efore pregnancy and throughout a
oman’s lifespan. Today, it is time to ex-
and the “Healthy Mothers Healthy Ba-
ies” model into a “Healthy Women–
ealthy Mothers–Healthy Babies” model.

t is time to ask the question: where is the
W”oman in MCH?”

reconception Care
s Not a New Concept
eference to the importance of precon-
eption health and healthcare in the im-

rovement of pregnancy outcomes are k

260 American Journal of Obstetrics & Gynecology
ound in documents that are hundreds of
ears old. For example, in 1825, Dew-
es10 stated that “The physical treatment
f children should begin as far as may be
racticable, with the earliest formation
f the embryo; it will, therefore, neces-
arily involve the conduct of the mother,
ven before her marriage, as well as dur-
ng her pregnancy.” In recent years, pre-
onception care was first described by
hamberlain11,12 as a specialty service

or women who had had a previous poor
eproductive outcome. It was then de-
cribed in the United States by the US
HS in the landmark publication Pre-
enting Low Birth Weight1 and later by
oos and Cefalo13 at the University of
orth Carolina. The concept was

dopted by the US PHS Expert Panel on
he Content of Prenatal Care,3,14 which
efined its components and emphasized
hat it is delivered most effectively as part
f primary care services.,
Development of the concept was iden-

ified as a priority in the 1990s by the US
HS, whose report included, among the
ealth promotion and disease preven-
ion objectives for the year 2000, a rec-
mmendation to increase the propor-
ion of primary care providers who offer
ge-appropriate preconception care and
ounseling to at least 60%.15,16 Healthy
eople 2010 includes many objectives

hat address preconception health. The
ational Committee on Perinatal
ealth, which was led by ACOG, AAP,

nd the March of Dimes, made recom-
endations for action and offered a pro-

otype preconception screening tool.
hey encouraged all primary care pro-
iders to play an active role in promoting
revention before pregnancy.17 The
Guidelines for Perinatal Care,” which
as jointly issued by AAP and ACOG,

ecommended that “all health encoun-
ers during a woman’s reproductive
ears, particularly those that are a part of
reconception care, should include
ounseling on appropriate medical care
nd behavior to optimize pregnancy out-
omes.”18 Other ACOG publications
urther emphasized the importance of
reconception care in the continuum of
omen’s healthcare.19-21 In 2002, the
arch of Dimes suggested that “as the
ey physician/primary care providers, H

Supplement to DECEMBER 2008
he obstetrician/gynecologists must take
dvantage of every health encounter to
rovide preconception care and risk re-
uction before and between concep-
ions—the time when care really can

ake a difference.”22 The importance of
reconception care as a concept was

urther articulated in family medi-
ine,17,23-25 obstetrics and gynecol-
gy,20,21,26,27 nurse midwifery,28 nurs-

ng,29-31 and public health.32 Canada’s
ational Guidelines on Family-Cen-

ered Maternity and Newborn Care de-
otes an entire chapter to preconception
are and describes the multitude of in-
rinsic and extrinsic factors that influ-
nce preconception health. Various set-
ings that are appropriate for the
dministration of preconception care in-
erventions are discussed as well as a
ange of social and medical issues that
ncluded stress, social support, abuse
nd violence, healthy lifestyle practices,
nd nutrition.33 The American Diabetes
ssociation,34 the American Academy of
eurology,35 and the American Heart
ssociation/American College of Cardi-
logists36 promulgated recommenda-
ions on preconception care in their
pecialties.

Despite this broad interest in precon-
eption care, there has been only modest
rogress in the implementation of these
oncepts into clinical practice and the
evelopment of research studies to ad-
ance practice. Existing research indi-
ates that most women realize the im-
ortance of optimizing their health
efore pregnancy, whether or not the
regnancy is planned,37 and that most
hysicians think preconception care is

mportant.38 However, most providers
o not recommend routinely or provide
reconception care to their patients.39

ne randomized clinical trial found
hat, even when given specific training,
hysicians did not take action to follow
p risks that were identified at the time of
negative pregnancy test.40

he Centers For Disease Control and
revention (CDC) Preconception
ealth and Health Care Initiative

n November 2004, the CDC Work-
roup on Preconception Health and

ealth Care, working with national ex-
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erts and representatives of over 35 na-
ional, state, and local organizations,
aunched the Preconception Health and

ealth Care Initiative. The CDC work-
roup includes representatives of 22
DC programs that are concerned with

he health of women and infants in areas
uch as infectious diseases, HIV/AIDS,
njury prevention, reproductive health,
utrition, smoking, alcohol, birth de-

ects, and genetics. The workgroup has
ecognized the importance of women’s
ealth in improving maternal and infant
regnancy outcomes, the immediate
eed to facilitate collaboration and coor-
inate efforts among various organiza-
ions across the country, and the need to
evelop consensus recommendations
nd to identify and address obstacles and
pportunities for the promotion of pre-
onception health and healthcare in all
spects of healthcare (clinical, public
ealth, consumer, policy and finance,
nd research/surveillance/monitoring).

In June 2005, the CDC convened a
roup of national experts (the Select
anel on Preconception Care) to de-
elop “Recommendations on Precon-
eption Health and Health Care.” The
uiding principles, visions, and objec-
ives of the aforementioned initiative
nd the recommendations for precon-
eption health and healthcare were pub-
ished in April 2006.41 The panel’s vision
s that all women of childbearing age and
ll men have high reproductive aware-
ess, that all pregnancies are intended
nd planned, and that all women of
hildbearing age have health coverage
nd are screened before pregnancy for
isks that are related to adverse preg-
ancy outcomes. The panel’s guiding
rinciple called for improving women’s
ealth throughout the lifespan by em-
hasizing individual behavior and re-
ponsibility, with changes in clinical care
nd public policy to support such
omen and couples in carrying out their

hildbearing plans. The panel made a se-
ies of recommendations that are aimed
t achieving 4 goals: (1) to improve the
nowledge, attitudes, and behaviors of
en and women related to preconcep-

ion health; (2) to assure that all women
f childbearing age in the United States

eceive preconception care services that p
ill enable them to enter pregnancy in
ptimal health; (3) to reduce risks that
re indicated by a previous adverse preg-
ancy outcome through interventions
uring the interconception period; and
4) to reduce disparities in adverse preg-
ancy outcomes.41 The CDC panel fur-

her defined preconception care as “inter-
entions that aim to identify and modify
iomedical, behavioral, and social risks
o a woman’s health or pregnancy out-
ome through prevention and manage-
ent by emphasizing those factors that
ust be acted on before conception or

arly in pregnancy to have maximal im-
act. Thus, it is more than a single visit
nd less than well-woman care. It in-
ludes care before a first pregnancy or
etween pregnancies (commonly known
s “interconception care”).

The Select Panel recognized that, to
romote preconception health and
ealthcare, there was a need to go be-
ond developing and publishing recom-
endations. In June 2006, the CDC es-

ablished 5 implementation workgroups
clinical, public health, consumer, policy
nd finance, and research and surveil-
ance) to develop strategies for imple-

enting the recommendations. These
roups were to focus on core constituen-
ies in which changes in knowledge, atti-
udes, and practices could lead to im-
rovements in preconception health
nd healthcare. The workgroups were
harged with fine-tuning and augment-
ng the proposed action steps, establish-
ng priorities for follow-up action, and
greeing to take leadership for imple-
entation of � 1 action steps.
The clinical workgroup, comprising �

0 physicians and nurses of various spe-
ialties, identified the definition of the
ontent of preconception care and pro-
ider education as top priorities for the
mmediate future. The accompanying
rticles in this supplement are the result
f efforts by 36 clinical care providers
ho worked together for � 2 years to
efine the clinical content of preconcep-
ion care.

ationale for Preconception Care
linicians have counseled women re-
arding risk reduction in preparation for

regnancy for many years as part of rou- a

Supplement to DECEMBER 2008 Amer
ine preventive health care (eg, advising
n avoiding teratogens and seeking
amily planning and genetic counseling),

anaging preexisting medical condi-
ions (such as diabetes mellitus, hyper-
ension, and sexually transmitted infec-
ions), and delivering preventive
nterventions (eg, HIV screening and
accinations). During the past 20 years,
here has been a growing realization that
he development of a comprehensive
rogram to assess and modify medical,
sychosocial, and behavioral risks before
regnancy could prevent poor preg-
ancy outcomes for women and infants.
his kind of care can help women and
ouples make decisions regarding the
iming of conception and can improve
heir health in readiness for preg-
ancy.1,13,18,27,28,31,32,42-45

The goal of preconception care is to
nsure that a woman and her partner are
ealthy and that they avoid hazardous
xposures and practice healthy lifestyles
efore pregnancy. Many of the medical
onditions, environmental exposures,
ersonal behaviors, and psychosocial
isks that are associated with negative
regnancy outcomes can be identified
nd modified or eliminated before con-
eption. A comprehensive preconcep-
ion care program has the potential to
enefit women who desire pregnancy by
educing risks, promoting healthy life-
tyles, and increasing readiness for preg-
ancy. For women who do not desire
regnancy, a preconception care pro-
ram can reduce personal health risks
nd the risk of an unwanted pregnancy.

First and foremost, preconception
are is important because it provides an
pportunity to optimize the health of the
oman independently of whether she
ecomes pregnant. Moreover, interven-
ion before pregnancy is essential for the
ptimization of outcomes for the preg-
ant woman (maternal outcomes), her
hild, or both. In a committee opinion
hat was published in 2005, ACOG’s
ommittee on Gynecologic Practice rec-
gnized the Importance of Preconception
are in the Continuum of Women’s
ealth Care.46 The CDC’s Recommenda-

ions for Preconception Health and Health
are call for the improvement of a wom-

n’s health by managing preexisting
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edical conditions (such as diabetes
ellitus, obesity, epilepsy, and hypothy-

oidism), providing vaccines (such as ru-
ella, hepatitis B), screening and treat-
ent for other conditions (such as HIV/
IDS, sexually transmitted infections),
nd counseling for some behavioral risks
alcohol use and smoking).41 Precon-
eption care also provides a window of
pportunity to reduce the risk of preg-
ancy complications that may threaten
aternal health. For example, properly
anaging hypothyroidism before preg-

ancy reduces the risk of maternal hy-
ertension, preeclampsia, placental ab-
uption, anemia in pregnancy and
ostpartum hemorrhage; properly man-
ging hypertension before pregnancy
educes the risk of preeclampsia47; prop-
rly managing overweight and under-
eight conditions reduces the risk of
utritional deficiencies, postpartum
nemia, and cesarean delivery48; and
creening for and management of chla-

ydia reduces the risk of pelvic inflam-
atory disease and ectopic pregnancy.49

n certain conditions, however, in which
t may be difficult to reduce the increased
isk of serious morbidity or death that is
ssociated with preexisting conditions
such as Eisenmenger syndrome and
revious peripartum cardiomyopathy),
omen should be counseled about the

ife-threatening risks of pregnancy, pro-
ided with guidance about options for
arenting, and offered avenues to secure
ppropriate contraception.50-53

There is substantial evidence that
any preconception interventions re-

uce the risks of adverse pregnancy out-
omes that include birth defects, fetal
oss, low birthweight, and preterm deliv-
ry. Such interventions include the man-
gement of maternal conditions (such as
iabetes, obesity, phenylketonuria, sexu-
lly transmitted infections, hypothy-
oidism, seizure disorders, HIV),46 the
ounseling of women to avoid certain
isks (such as alcohol consumption,
moking, prescription and over-the-
ounter teratogenic drugs, excess vita-
in intake, undernutrition, household

nd environmental exposures to toxic
ubstances),54,55 the counseling of
omen to engage in healthy behaviors
such as reproductive life planning, folic m

262 American Journal of Obstetrics & Gynecology
cid consumption, proper nutrition),47

nd the counseling of women about
vailability of vaccines to protect the in-
ant from the consequences of infections
hat affect the mother (such as rubella,
aricella, hepatitis B).56 For most of these
nterventions, it is very important that
he interventions be delivered before
regnancy because many of the risk be-
aviors and exposures that can affect fe-
al development and subsequent out-
omes have their greatest effect during
rganogenesis, which is from 17-56 days
f pregnancy before women enter prena-
al care and often before they even know
hey are pregnant.57,58 This is particu-
arly true in the case of teratogens (such
s alcohol) that can cause fetal alcohol
yndrome, certain prescription drugs
hat are known to cause birth defects,
nd hazardous substances in the work-
lace and home.

pportunities for the Delivery
f Preconception Services
reconception health promotion and
ounseling implies addressing potential
recursors to adverse pregnancy out-
omes before becoming pregnant. This
oncept includes the identification of
nd intervention for medical and psy-
hosocial issues, even before an individ-
al reaches reproductive age. For exam-
le, the parent of a child with an

nherited hemoglobinopathy would be
ounseled on the potential risk that the
ondition could have on their child’s
ffspring. A sedentary teen might be
ounseled on her risk for obesity and its
ffect on future fertility and pregnancy
utcomes.
Research and data regarding risks

oint to significant opportunities for
ealth promotion and counseling
mong women of reproductive age and,
n some cases, among men. Preconcep-
ion guidelines should incorporate prac-
ical tools to address family planning that
nclude contraception and birth spacing;
he promotion of health education and
ealth literacy; nutrition and weight
anagement; alcohol, tobacco, and sub-

tance abuse; environmental and occu-
ational exposures and hazards; risky
exual behaviors; infection risks; optimal
anagement of medical problems; med- p

Supplement to DECEMBER 2008
cation benefits and risks; stress reduc-
ion; domestic violence; and identifica-
ion of skilled healthcare teams to
ddress specific issues before pregnancy.

The CDC recommendations empha-
ize that preconception care is not lim-
ted to a single visit to a healthcare pro-
ider but that it is a process of care that is
esigned to meet the needs of a woman
uring the different stages of her repro-
uctive life. The purpose or preconcep-
ion care is to promote health through-
ut the lifespan for women, children,
nd families. Preconception care offers
ealth services that allow women to
aintain optimal health for themselves,

o choose the number and spacing of
heir pregnancies and, when desired, to
repare for a healthy baby.
Thus, preconception care is not some-

hing new that is being added to the al-
eady overburdened healthcare pro-
ider, but it is a part of routine primary
are for women of reproductive age. Just
s primary care visits devote time to
creening and health promotion to re-
uce cardiovascular disease and cancer,
eproductive health promotion should
ecome practiced more routinely during
isits.
Many opportunities exist for precon-

eption intervention. All reproductive-
ged women are candidates for precon-
eption care; however, preconception
are must be tailored to meet the needs of
he individual woman. For example, the
rovision of smoking cessation services

s preconception care; choosing a medi-
ation for a patient with hypertension is
reconception care. Much of preconcep-
ion care merely involves the provider
eframing his or her thinking, counsel-
ng, and decision-making in light of the
eproductive plans and sexual and con-
raceptive practices of the patient. With
he use of the “every woman, every time”
pproach, some projects across the
ountry have encouraged primary care
roviders to ask women routinely about
heir reproductive plans and needs.59

Professional guidelines for those types
f clinicians (obstetrician-gynecologists,
amily practice physicians, internists,
ertified nurse midwives, and nurse
ractitioners) who provide the bulk of

rimary care to women in the United
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tates recommend routine risk assess-
ent and screening.18-20,60-62 Along
ith risk assessment and screening, pro-

essional guidelines call for health pro-
otion education and counseling that

re related to reproductive health risks.
or women with identified risks, addi-
ional counseling, testing, or brief inter-
entions, or a combination thereof, can
e carried out in the primary care setting
eg, brief evidence-based office interven-
ions for smoking cessation or changes
n prescription medications). Some
omen will need more intensive inter-
entions and specialty care.
Given that preconception care should

ccur ideally throughout the lifespan,
ome recommendations will be more
elevant to women at specific stages in
heir lives and with varying levels of risk.
ealth promotion, risk screening, and

nterventions are different for a young
oman who has never experienced preg-
ancy than for a 35-year-old woman
ho has had 3 children. Women with

hronic diseases, previous pregnancy
omplications, or behavioral risk factors
ight need more intensive interven-

ions. Women who have experienced a
revious adverse pregnancy outcome
eg, fetal death or premature or low
irthweight birth) are another popula-
ion in need of special interventions.
uch variability means that the most ef-
ective and efficient means of bundling
r prepackaging interventions will vary.

ho Provides
reconception Care?
ational surveys indicate that 84% of
omen 18-44 years of age have had a
ealthcare visit during the past year and
hat most women of reproductive age
btain preventive health services during
ny given year,63 all of which offer op-
ortunities to deliver preconception
are. Because approximately one-third
o one-half of women have � 1 primary
are provider (generally a family physi-
ian or internal medicine physician and
n obstetrician/gynecologist),64 all pro-
iders who routinely see women for well-
oman examinations or other routine
isits have an important role to play in
mproving preconception health. How-

ver, approximately only 1 in 6 obstetri- a
ian/gynecologists or family physicians
rovide preconception care to the ma-

ority of the women for whom they pro-
ide prenatal care.65

Because of the wide range of interven-
ions that are included under the um-
rella of preconception care, many such

nterventions can be delivered in both
rimary care and specialty care practices.
ore practice opportunities also exist

n improving preconception health
hrough wellness care, through care for
omen with chronic health conditions

hat are associated with increased pre-
onception risk (eg, maternal diabetes
ellitus), and in settings where women

eek medical support for 1 specific health
isk, such as smoking or obesity. Thus, all
linicians who care for women should be
ware of the importance of preconcep-
ion health promotion and risk assess-

ent that are linked to intervention.
his care should include consideration
f the potential for pregnancy as a part of
sual healthcare for men and for women
f reproductive age, and healthcare pro-
iders should assess and discuss the im-
lications of a man’s or woman’s present
ealth status on a possible pregnancy.
ttention to the health of prospective
arents before they conceive is a natural
xtension of primary care practice and
ncludes family physicians, pediatri-
ians, general internists, obstetricians/
ynecologists, nurse practitioners, and
urse midwives, among others.
Primary care clinicians should include

reconception care during all recom-
ended clinical encounters (such as

ostpartum visits; routine health main-
enance; school, work, and family plan-
ing visits; pregnancy test visits; and
ell-child care for another member of

he family). Primary care clinicians can
lso offer men information about re-
ponsible fatherhood and sexuality. Men
hould be engaged in preparing for fa-
herhood, supporting their partner in
ontraceptive choices, and using preven-
ive health behaviors.

Preconception care is most effective
hen the woman and her partner are
otivated properly. Many social and

ultural influences that include attitudes
nd values that are projected at home

nd through the schools, faith commu- c

Supplement to DECEMBER 2008 Amer
ities, peer groups, and public media
nd contribute to decisions by men and
omen during their teenage and early

dult years regarding sexuality and
hildbearing. The receptiveness of cou-
les to preconception care is heightened
t certain times, such as during a family-
lanning visit when a woman is consid-
ring starting or stopping a method of
irth control, at the time the results of a
egative pregnancy test are received, or
t the time of a woman’s first gynecologic
xamination.

arriers to Preconception Care
he slow growth of preconception care
an be attributed to the many challenges
hat are faced in the provision of this
are. In a 1990 commentary in the Jour-
al of the American Medical Association,
ack and Culpepper42 identified the fol-
owing 7 barriers to the dissemination of
reconception care: (1) those women
ho are most in need of services are

hose least likely to receive them; (2) the
rovision of services often is fragmented
adly; (3) there is a lack of available treat-
ent services for high-risk behaviors;

4) reimbursement for risk assessment
nd health promotion activities is inad-
quate; (5) health promotion messages
re not effective unless received by a mo-
ivated couple; (6) only a few conditions
ave data supporting intervention be-

ore conception rather than intervention
arly in pregnancy; and (7) many clinical
raining programs do not emphasize risk
ssessment and health promotion skills.
hese barriers to the delivery of precon-
eption care as part of clinical services
re as relevant today as they were at the
ime they were penned.

For preconception care to be fully re-
lized, there must be fundamental
hanges in how care is provided to repro-
uctive-aged women.59,60 For precon-
eption care to be successful, there must
e a shift from the delivery of procedure-
ased acute care to the provision of
ounseling-based preventive care. In
urn, for this to occur, there must be
hanges in the financing of medical care
nd in the education of trainees in the
rimary care specialties, which are ad-
ressed in CDC’s Select Panel on Precon-

eption Care Recommendations.41
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omment
reconception care works; the concept is
upported by science, and the logic is
traightforward. Although such care has
ot yet been recommended universally
r available, there has been substantial

nterest nevertheless in recent years to
dvance the concept.

For many years, healthcare providers,
n an effort to improve maternal and in-
ant pregnancy outcomes, have focused
n the health of a woman during the lat-
er 5 or 7 months of her pregnancy, in-
tead of focusing on a woman’s health
cross her lifespan to optimize the out-
ome of her pregnancy. If we hope to
chieve better pregnancy outcomes, we
ust change the way we provide Mater-

al and Child Health services and add
he “W”oman into MCH.

The time for a national discussion
bout how to better incorporate precon-
eption care and women’s health into
ur healthcare systems is overdue. The
eed to define the content of preconcep-

ion care in the realms of clinical care,
ublic health, and consumer awareness

s clear. Equally needed is a national
trategy to promote the necessary re-
earch, clinical demonstration pro-
rams, and community-based imple-
entation that will make this care part of

he fabric of health and healthcare in the
nited States. This supplement begins

his new and exciting chapter in precon-
eption care. f
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n the introductory article to this sup-
plement, Atrash et al1 review the ac-

omplishments of the first 4 years of the
enters for Disease Control and Preven-

ion Workgroup on Preconception
ealth and Health Care. A key compo-
ent of this initiative was the organiza-

ion of the Select Panel on Preconception

rom Department of Family Medicine (Dr Jac
chool of Medicine, Boston, MA; National Ce
isabilities (Dr Atrash), Centers for Disease C
epartment of Obstetrics and Gynecology (D
hoenix, AZ; Department of Obstetrics and G
niversity of North Carolina at Chapel Hill, N
artmouth Medical School, Lebanon, NH.

eceived June 12, 2008; accepted July 29, 200

eprints: Brian W. Jack, MD, Boston Medical C
oston, MA 02118. brian.jack@bmc.org.

he findings and conclusions in this report are th
epresent the official position of the Centers for D

onflict of Interest: Brian W. Jack, MD; Hani Atra
ulie O’Donnell, MPH; and Kay Johnson, MPH,
onoraria, advisory board membership, or share
ecipient from the March of Dimes Arizona Cha

unding from CMS (#1HOCMS030207 101) wor
isit as a strategy to improve preconception care

In June 2005, the Select Panel on Prec
workgroups in 5 areas (clinical, public healt
and surveillance) to develop strategies for
Control and Prevention recommendations
June 2006, members of the clinical workg
the clinical components of preconception ca
component in clinical activities? What heal
part of preconception care? Over the ne
workgroup and � 30 expert consultants re
content of the articles that are contained in
basis of the effect of preconception care
prevalence, and detectability. For each top
strength of the evidence that supported its
a strength of the recommendation. This ar
to select and review each topic and provid

Key words: preconception care, pregnancy
002-9378/$34.00 • © 2008 Mosby, Inc. All rights

266 American Journal of Obstetrics & Gynecology
are in June 2005. The panel established
mplementation workgroups to develop
trategies for implementation of the pre-
onception care recommendations that
ere published in the Morbidity and
ortality Weekly Report2 in the follow-
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nd surveillance. Meeting over 2 days in
une 2006, the members of the clinical
orkgroup identified 7 important ques-

ions that were considered to be critical
o the advancement of the clinical pre-
onception care agenda. These questions
ere: What are the clinical components
f preconception care? What is the evi-
ence for inclusion of each component

n clinical activities? What health pro-
otion package should be delivered as

art of preconception care? How can
reconception risks be identified? What
re the best interventions for preconcep-
ion risks, once identified? What are the
urriculum and teaching tools to teach
hese concepts to clinicians? What is the
esearch agenda for preconception care?

In 2 subsequent meetings and in a se-
ies of conference calls over the next
early 2 years, the 29 members of the
linical workgroup and � 30 expert co-
ultants reviewed in-depth � 80 topics in
n attempt to answer the first 3 of these 7
uestions. The series of articles in this
upplement of the American Journal of
bstetrics and Gynecology are the prod-
ct of this work. This article summarizes

he methods that were used to select and
eview each topic and provides a sum-
ary table of the recommendations.

election of topics to be reviewed
he workgroup identified a set of spe-
ific criteria to assist in choosing
mong the clinical topics to be re-
iewed. The resulting selection criteria
omprised the following items: (1)
here is a good chance that the health
f the mother or the infant will be im-
roved if the condition is identified
nd addressed before pregnancy; (2)
he burden of suffering and prevalence
f the condition are sufficient to justify
creening and treatment; (3) the con-
ition is detectable in clinical care in
ither primary or specialty settings; (4)
f screening is used, the screening
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ondition are sufficiently predictive to
ustify screening; or (5) clinical prac-
ice guidelines already exist that sug-
est that preconception interventions
e implemented.
The workgroup reviewed � 700 pa-

ers that related to preconception care to
reate a list of potential topics; the group
hen applied the aforementioned criteria
o determine approximately 83 topics
hat were reviewed. These topics, which
ere organized into 14 separate clinical

reas, make up the accompanying arti-
les of this supplement and together de-
ne the clinical content of preconcep-

ion care.

ealth promotion
nd risk reduction
he clinical workgroup retained the or-
anizational structure that was promul-
ated by the Expert Panel on the Content
f Prenatal Care,3 which suggested that
he components of preconception care
nclude the provision of health educa-
ion that is individualized to a woman’s
r couple’s needs (health promotion), a
horough and systematic identification
f risks (risk assessment), and the initia-
ion of actions to address those risks (in-
erventions) with women and men of re-
roductive age to reduce risk factors that
ight affect future pregnancies. The ar-

icle by Moos et al4 describes the content
f the health promotion activities that
re part of preconception care. The re-
aining articles describe the content

f preconception risk assessment activi-
ies: immunizations, infectious diseases,

edical conditions, psychiatric condi-
ions, parental exposures, genetics and
enomics, nutrition, environmental ex-
osures, psychosocial stressors, medica-
ions, and reproductive history. The final

articles cover special populations and
reconception care for fathers.

resentation of each topic and
ecommendations for clinical care
he information that is provided about
ach topic was standardized based on the
ormat that was developed by the United
tates Preventive Services Task Force.5

ach topic is reviewed with the following
tructure: (1) The burden of suffering,

hich includes the prevalence and im- t
ortance of the target condition; (2) the
ccuracy of the screening methods that
re available to detect the condition ei-
her in primary or specialty settings; (3)
he effectiveness and availability of cur-
ent treatments for the condition; (4)
he impact of the detection and treat-

ent of this condition in the preconcep-
ion period (to be recommended, the
ntervention had to be more effective if
he condition was identified and ad-
ressed before pregnancy, compared
ith screening for and treatment during
regnancy); (5) related recommenda-
ions by other groups.

The components of preconception
are were then researched by a member
f the clinical committee or by a selected
ontent expert. The first author (B.W.J.),
n concert with the editors, then identi-
ed members of the clinical committee
ith an interest and the expertise in that

ontent area and asked them to contrib-
te to that article. For all articles, indi-
idual content experts outside the clini-
al committee were sought to contribute
o a particular section or to review and
omment on the article. The author who
repared each component of an article
as asked to provide a summary recom-
endation that was based on their re-

iew of the topic. The summary recom-
endation was to be supported by the

vidence that was presented in the article
nd, in the opinion of the author, to rep-
esent the current best evidence-based
reconception care practice for clini-
ians. The information that had been
rovided for each topic and the recom-
endations were then reviewed by the

rst author of the article, all other au-
hors, and the editors. In some cases,
hese deliberations not only resulted in

odifications of the recommendation
ut also resulted in consensus among the
roup regarding the recommendation.

trength of recommendations
nd quality of the evidence
he strength of the recommendation
nd the quality of the evidence for each
f the clinical components were then
ated by the authors and editors, and
onsensus was reached. The criteria that
ere used were adapted from those cri-
eria that were used in the report of the d

Supplement to DECEMBER 2008 Amer
S Preventive Services Task Force Guide
f Clinical Preventive Services.5 The fol-

owing criteria were used to determine
he quality of the evidence and the
trength of the recommendation:

trength of the recommendation. (A)
here is good evidence to support the

ecommendation that the condition be
onsidered specifically in a preconcep-
ion care evaluation. (B) There is fair ev-
dence to support the recommendation
hat the condition be considered specifi-
ally in a preconception care evaluation.
C) There is insufficient evidence to rec-
mmend for or against the inclusion of
he condition in a preconception care
valuation, but recommendation to in-
lude or exclude may be made on other
rounds. (D) There is fair evidence to
upport the recommendation that the
ondition be excluded in a preconcep-
ion care evaluation. (E) There is good
vidence to support the recommenda-
ion that the condition be excluded in a
reconception care evaluation.

uality of the Evidence. (I-a) Evidence
as obtained from at least 1 properly

onducted randomized controlled trial
hat was done before pregnancy. (I-b)
vidence was obtained from at least 1
roperly conducted randomized con-
rolled trial that was done not necessarily
efore pregnancy. (II-1) Evidence was
btained from well-designed controlled
rials without randomization. (II-2) Evi-
ence was obtained from well-designed
ohort or case-control analytic studies,
referably from � 1 center or research
roup. (II-3) Evidence was obtained
rom multiple-time series with or with-
ut the intervention. Dramatic results in
ncontrolled experiments could also be
egarded as this type of evidence. (III)
pinions were gathered from respected

uthorities, based on clinical experience,
escriptive studies and case reports, or
eports of expert committees.

The quality of the evidence that supports
he efficacy of the various components of
reconception care varies greatly. Most of
he evidence comes from research that was
one when the focus of delivery was on a
ingle component; interventions that ad-

ress multiple pregnancy-related risk be-
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TABLE
Strength of the recommendations and the quality of the evidence
for preconception clinical intervention to improve maternal or the infant health
Potential component
of preconception
care Strength Quality Recommendation

Health promotion
................................................................................................................................................................................................................................................................................................................................................................................

Family planning and
reproduction life plan

A III Routine health promotion activities for all women of reproductive age should begin with
screening women for their intentions to become or not become pregnant in the short-
and long-term and their risk of conceiving (whether intended or not). Providers should
encourage patients (women, men, and couples) to consider a reproductive life plan and
educate patients about how their reproductive life plan impacts contraceptive and
medical decision-making. Every woman of reproductive age should receive information
and counseling about all forms of contraception and the use of emergency
contraception that is consistent with their reproductive life plan and risk of pregnancy.

................................................................................................................................................................................................................................................................................................................................................................................

Physical activity C II-2 All women should be assessed regarding weightbearing and cardiovascular exercise
and be offered recommendations appropriate to their physical abilities.

................................................................................................................................................................................................................................................................................................................................................................................

Weight status A III All women should have their body mass index (BMI) calculated at least annually. All
women with BMIs � 26 kg/m2 should be counseled about the risks to their own
health, the risks for exceeding the overweight category, and the risks to future
pregnancies, including infertility. These women should be offered specific behavioral
strategies to decrease caloric intake and increase physical activity and be encouraged
to consider enrolling in structured weight loss programs. All women with a BMI � 19.8
kg/m2 should be counseled about the short- and long-term risks to the own health and
the risks to future pregnancies, including infertility. All women with a low BMI should
be assessed for eating disorders and distortions of body image. Women unwilling to
consider and achieve weight gain may require referral for further evaluation of eating
disorders.

................................................................................................................................................................................................................................................................................................................................................................................

Nutrient intake A III All women of reproductive age should be assessed for nutritional adequacy and receive
a recommendation to take a multivitamin supplement if any question of ability to meet
the recommended daily allowance through food sources is uncovered. Care must be
taken to counsel against ingesting supplements in excess of the recommended daily
allowance.

................................................................................................................................................................................................................................................................................................................................................................................

Folate A I-a All women of reproductive age should be advised to ingest 0.4 mg (400 �g) of
synthetic folic acid daily from fortified foods and/or supplements and to consume a
balanced, healthy diet of folate-rich food.

................................................................................................................................................................................................................................................................................................................................................................................

Immunizations A III All women of reproductive age should have their immunization status for tetanus-
diphtheria toxoid/diphtheria-tetanus-pertussis; measles, mumps, and rubella; and
varicella reviewed annually and updated as indicated. All women should be assessed
annually for health, lifestyle, and occupational risks for other infections and be offered
indicated immunizations.

................................................................................................................................................................................................................................................................................................................................................................................

Substance use A II-2 (tobacco)
III (alcohol)

All women should be assessed for use of tobacco at each encounter with the
healthcare system; women who smoke should be counseled to limit exposure. All
women should be assessed at least annually for alcohol use patterns and risky drinking
behaviors and be provided with appropriate counseling; all women should be advised
of the risks to the embryo/fetus of alcohol exposure in pregnancy and that no safe level
of consumption has been established.

................................................................................................................................................................................................................................................................................................................................................................................

Sexually transmitted
infections (STIs)

A III Healthcare providers regularly and routinely should assess STI risks, provide counseling
and other strategies (including immunizations) to prevent acquisition of STIs, and to
provide indicated STI testing and treatment for all women of childbearing age.

................................................................................................................................................................................................................................................................................................................................................................................

Immunization
................................................................................................................................................................................................................................................................................................................................................................................

Human papillomavirus
(HPV)

B II-2 Women should be screened routinely for HPV-associated abnormalities of the cervix
with cytologic (Papanicolaou) screening. Recommended subgroups should receive the
HPV vaccine for the purpose of decreasing the incidence of cervical abnormalities and
cancer. By avoiding procedures of the cervix because of abnormalities caused by HPV,
the vaccine could help maintain cervical competency during pregnancy.
Continued on page S269.
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Hepatitis B A III All high-risk women who have not been vaccinated previously should receive hepatitis
B vaccine before pregnancy; women who are chronic carriers should be instructed on
ways to prevent transmission to close contacts and how to prevent vertical
transmission to their babies.

................................................................................................................................................................................................................................................................................................................................................................................

Varicella B III Because the varicella vaccine is contraindicated during pregnancy, screening for
varicella immunity (by either a history of previous vaccination, previous varicella
infection verified by a healthcare provider, or laboratory evidence of immunity) should
be done as part of a preconception visit. All nonpregnant women of childbearing age
who do not have evidence of varicella immunity should be vaccinated against varicella.

................................................................................................................................................................................................................................................................................................................................................................................

Measles, mumps, and
rubella

A II-3 All women of reproductive age should be screened for rubella immunity. Immunization
should be offered to women who have not been vaccinated or who are not immune
and who are not pregnant. Women should be counseled not to become pregnant for 3
months after receiving vaccination. This vaccination will provide protection against
measles, mumps, and rubella.

................................................................................................................................................................................................................................................................................................................................................................................

Influenza C III Influenza vaccination is recommended for women who will be pregnant during
influenza season and for any woman with increased risk for influenza-related
complications, such as cardiopulmonary disease or metabolic disorders, before
influenza season begins.

................................................................................................................................................................................................................................................................................................................................................................................

Diphtheria-tetanus-
pertussis vaccination

B III Women of reproductive age should be up-to-date for tetanus toxoid, because passive
immunity is probably protective against neonatal tetanus. The diphtheria-tetanus-
pertussis vaccine is recommended for women who might become pregnant or
immediately after delivery to avoid complications of pertussis in the newborn infant.

................................................................................................................................................................................................................................................................................................................................................................................

Infectious disease
................................................................................................................................................................................................................................................................................................................................................................................

Human
immunodeficiency
virus

A I-b All men and women should be encouraged to know their human immunodeficiency
virus status before pregnancy and should be counseled about safe sexual practices.
Women who test positive must be informed of the risks of vertical transmission to the
infant and the associated morbidity and mortality probabilities. These women should be
offered contraception. Women who choose pregnancy should be counseled about the
availability of treatment to prevent vertical transmission and that treatment should
begin before pregnancy.

................................................................................................................................................................................................................................................................................................................................................................................

Hepatitis C C III There are no data that preconception screening for hepatitis C in low-risk women will
improve perinatal outcomes. Screening for high-risk women is recommended. Women
who are positive for hepatitis C and desire pregnancy should be counseled regarding
the uncertain infectivity, the link between viral load and neonatal transmission, the
importance of avoiding hepatotoxic drugs, and the risk of chronic liver disease. Women
who are being treated for hepatitis C should have their reproductive plans reviewed
and use adequate contraception while on therapy.

................................................................................................................................................................................................................................................................................................................................................................................

Tuberculosis B II-2 All high-risk women should be screened for tuberculosis and treated appropriately
before pregnancy.

................................................................................................................................................................................................................................................................................................................................................................................

Toxoplasmosis C III There is no clear evidence that preconception counseling and testing will reduce
Toxoplasma gondii infection or improve treatment of women who are infected.
However, if preconception testing is done, women who test positive can be reassured
that they are not at risk of contracting toxoplasmosis during pregnancy; women who
are negative can be counseled about ways to prevent infection during pregnancy. For
women who convert during pregnancy, treatment should be offered.

................................................................................................................................................................................................................................................................................................................................................................................

Cytomegalovirus C II-2 Women who have young children or who work with infants and young children should
be counseled about reducing the risk of cytomegalovirus through universal precautions
(eg, the use of latex gloves and rigorous hand-washing after handling diapers or after
exposure to respiratory secretions).
Continued on page S270.
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Listerosis C III Because it is not clear at what point in pregnancy women who are exposed to Listeria
will become ill, preconception care should include teaching women to avoid pâté and
fresh soft cheeses made from unpasteurized milk and to cook ready-to-eat foods such
as hotdogs, deli meats, and left-over foods.

................................................................................................................................................................................................................................................................................................................................................................................

Parvovirus E III There is not yet evidence that screening for antibody status against parvovirus or
counseling about ways to avoid infection in pregnancy will improve perinatal outcomes.
Good hygiene practices should be encouraged for all pregnant women.

................................................................................................................................................................................................................................................................................................................................................................................

Malaria C III Women who are planning a pregnancy should be advised to avoid travel to malaria-
endemic areas. If travel cannot be deferred, the traveler should be advised to defer
pregnancy and use effective contraception until travel is completed and to follow
preventive approaches. Antimalarial chemoprophylaxis should be provided to women
who plan a pregnancy who travel to malaria-endemic areas.

................................................................................................................................................................................................................................................................................................................................................................................

Gonorrhea B II-2 High-risk women should be screened for gonorrhea during a preconception visit, and
women who are infected should be treated. Screening should also occur early during
pregnancy and be repeated in high-risk women.

................................................................................................................................................................................................................................................................................................................................................................................

Chlamydia A I-a All sexually active women � 25 years and all women at increased risk for infection
with Chlamydia (including women with a history of STI infections, new or multiple
sexual partners, inconsistent condom use, sex work, and drug use) should be screened
at routine encounters before pregnancy.

................................................................................................................................................................................................................................................................................................................................................................................

Syphilis A II-1 High-risk women should be screened for syphilis during a preconception visit, and
women who are infected should be treated. Because the United States Preventive
Services Task Force and Centers for Disease Control and Prevention recommend
screening all women during pregnancy for syphilis, screening for syphilis immediately
before conception is recommended.

................................................................................................................................................................................................................................................................................................................................................................................

Herpes simplex virus B II-1 During a preconception visit, women with a history of genital herpes should be
counseled about the risk of vertical transmission to the fetus and newborn child;
women with no history should be counseled about asymptomatic disease and
acquisition of infection. Although universal serologic screening is not recommended in
the general population, type-specific serologic testing of asymptomatic partners of
persons with genital herpes is recommended.

................................................................................................................................................................................................................................................................................................................................................................................

Asymptomatic
bacteruria

E II-1 There have been no studies to show that women with asymptomatic bacteriuria who are
identified and treated in the preconception period have lower rates of low birthweight births.
Further, women often have persistent or recurrent bacteriuria, despite repeated courses of
antibiotics; such re-infection frequently occurs within a few months of treatment. Thus, a
woman who is identified and treated for asymptomatic bacteriuria before conception must
be screened again during pregnancy. For these reasons, screening for this condition as part
of routine preconception care currently is not recommended.

................................................................................................................................................................................................................................................................................................................................................................................

Periodontal disease C I-b There are no studies that evaluate the role of preconception or interconception
screening and treatment of periodontal disease and its effect on reproductive
outcomes. Routine screening and treatment of periodontal disease during
preconception care, although of considerable benefit to the mother, is not
recommended at this time as part of preconception care, because there is no clearly
shown benefit to the fetus.

................................................................................................................................................................................................................................................................................................................................................................................

Bacterial vaginosis
(BV)

D
(women
without
preterm
delivery);
C
(women
with
preterm
delivery)

I-b There are no studies that evaluate the role of preconception or interconception
screening and treatment for BV and its effect on reproductive outcomes; such studies
are a high priority. Routine screening and treatment of BV among asymptomatic
pregnant women of average risk should not be performed because of the lack of
demonstrated benefit and the possibility of adverse effects of treatment for women
without BV. For pregnant women with previous preterm delivery, the inconsistent
results of well-done studies prevent a clear recommendation for or against screening;
however, some studies support early screening and treatment with a regimen that
contains oral metronidazole. For women with symptomatic BV infection, treatment is
appropriate for pregnant women and for women planning pregnancy.
Continued on page S271.
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Group B
Streptococcus

E I-2 Screening for group B Streptococcus colonization at a preconception visit is not
indicated and should not be performed.

................................................................................................................................................................................................................................................................................................................................................................................

Medical conditions
................................................................................................................................................................................................................................................................................................................................................................................

Diabetes mellitus A

B
(overweight
and
obese
adults)

I

II-2

All women with diabetes mellitus should be counseled about the importance of
diabetes mellitus control before considering pregnancy. Important counseling topics
include maintaining optimal weight control, maximizing diabetes mellitus control, self-
glucose monitoring, a regular exercise program, and tobacco, alcohol, and drug
cessation, along with social support to assist during the pregnancy. In the months
before pregnancy, these women should demonstrate as near-normal glycosylated
hemoglobin level as possible for the purpose of decreasing the rate of congenital
anomalies. Women with poor control of their diabetes mellitus should be encouraged to
use effective birth control. Testing to detect prediabetes and type 2 diabetes in
asymptomatic women should be considered in adults who are overweight or obese
(BMI � 25 kg/m2) and who have 1 or more additional risk factors for diabetes,
including a history of gestational diabetes mellitus.

................................................................................................................................................................................................................................................................................................................................................................................

Thyroid disease A II-1 Women with hypothyroidism should be counseled about the risks of this condition to
pregnancy outcomes and the importance of achieving optimal replacement therapy
before conception. All women with symptoms of hypothyroidism should be screened
for thyroid disease; if there is hypothyroidism, adequate therapy should be initiated.

................................................................................................................................................................................................................................................................................................................................................................................

Phenylketonuria A II-1 Women of reproductive age with phenylketonuria should be counseled about the
importance of maintaining a low phenylalanine level during their childbearing years and
should be encouraged to resume a low phenylalanine diet, particularly when they are
planning to become pregnant, to avoid adverse outcomes for the offspring. Women
who do not desire a pregnancy should be encouraged to use contraception.

................................................................................................................................................................................................................................................................................................................................................................................

Seizure disorders A II-2 Women of reproductive age with seizure disorders should be counseled about the risks
of increased seizure frequency in pregnancy, the potential effects of seizures and
anticonvulsant medications on pregnancy outcomes, and the need to plan their
pregnancies with a healthcare provider well in advance of a planned conception.
Women who take liver enzyme-inducing anticonvulsants should be counseled about the
increased risk of hormonal contraceptive failure. Whenever possible, women of
reproductive age should be placed on anticonvulsant monotherapy with the lowest
effective dose to control seizures. Women who are planning a pregnancy should be
fully evaluated for consideration of alteration or withdrawal of the anticonvulsant
regimen before conception, and folic acid supplementation of 4 mg per day should be
initiated for at least 1 month before conception and until the end of the first trimester
to prevent neural tube defects.

................................................................................................................................................................................................................................................................................................................................................................................

Hypertension A II-2 Women of reproductive age with chronic hypertension should be counseled about the
risks associated with hypertension during pregnancy for both the woman and her
offspring and the possible need to change the antihypertensive regimen when she is
planning a pregnancy. Women with hypertension for several years should be assessed
for ventricular hypertrophy, retinopathy, and renal disease before pregnancy.
Angiotensin-converting enzyme inhibitors and angiotensin-receptor blockers are
contraindicated during pregnancy; women who could become pregnant while taking
these medications should be counseled about their adverse fetal effects and should be
offered contraception if they are not planning a pregnancy. Women who are planning a
pregnancy should discontinue these medications before pregnancy.

................................................................................................................................................................................................................................................................................................................................................................................

Rheumatoid arthritis A III Women with known history of rheumatoid arthritis should be advised of the natural
history of the disease during pregnancy and the probability of a flare after pregnancy.
The most important task is to review the patient’s medication use. Nonsteroidal
antiinflammatory drugs should be discontinued by 27 weeks of gestation. Methotrexate
and leflunomide are extremely teratogenic and should be stopped in men and women
planning a pregnancy.
Continued on page S272.
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Lupus B II-2 Women of reproductive age with lupus should be counseled about the risks associated
with lupus during pregnancy for both the woman and her offspring, the importance of
optimizing disease control before pregnancy, the possible need to change the
medication regimen close to conception or early in pregnancy, and the importance of
specialized prenatal care once pregnant. Women whose treatment regimen involves
cyclophosphamide should be advised of its teratogenic nature; whenever possible, the
treatment should be changed to a safer regimen before conception, and the women
should be offered contraception if they are not planning a pregnancy.

................................................................................................................................................................................................................................................................................................................................................................................

Renal disease B II-2 Women of reproductive age with renal disease should be counseled about the
likelihood of progression of renal disease during pregnancy and irrespective of
pregnancy, the increased risk of adverse pregnancy outcomes for the woman and
offspring, and the importance of achievement or maintenance of normal blood pressure
before conception. Angiotensin-converting enzyme inhibitors and angiotensin-receptor
blockers are contraindicated during pregnancy; women who could become pregnant
while taking these medications should be counseled about their adverse fetal effects
and should be offered contraception if they are not planning a pregnancy. Women who
are planning a pregnancy should discontinue these medications before pregnancy in
favor of a safer regimen, whenever possible. Women who do not desire pregnancy
should be offered an appropriate method of contraception.

................................................................................................................................................................................................................................................................................................................................................................................

Cardiovascular
disease

B III-3 Women of reproductive age with cardiac disease should be counseled about the risks
that pregnancy presents to their health and the risks of the cardiac condition and any
medications needed to treat the condition (eg, warfarin) on pregnancy-related
outcomes. Women who are considering or planning a pregnancy should be counseled
to achieve optimum control of the condition before conception and should be offered a
suitable contraceptive method to achieve optimum timing of the pregnancy. Women
whose treatment regimen involves warfarin should be counseled about its teratogenic
nature; whenever possible, the treatment should be changed to a less teratogenic
anticoagulant before conception. Women with a congenital cardiac condition should be
offered preconception genetic counseling. Women who do not desire a pregnancy
should be offered a suitable form of contraception.

................................................................................................................................................................................................................................................................................................................................................................................

Thrombophilia C
(women
not using
warfarin);
B
(women
using
warfarin)

III

II-3

Providers may consider screening women of childbearing age for a personal or family
history of venous thrombotic events or recurrent or severe adverse pregnancy
outcomes. Women with a personal or family history suggestive of thrombophilia may
then be offered counseling and testing for thrombophilias if they are contemplating
pregnancy. Screening for thrombophilias with laboratory testing in routine care is not
recommended. Women of reproductive age with a known genetic thrombophilia should
be offered preconception genetic counseling to address the risk of the condition to the
offspring. Women of reproductive age with a thrombophilia whose treatment regimen
involves warfarin should be counseled about its teratogenic nature; whenever possible,
the treatment should be changed to a less teratogenic anticoagulant before conception.

................................................................................................................................................................................................................................................................................................................................................................................

Asthma B II-3 All women with asthma should be counseled about the potential for their asthma
control to worsen with pregnancy and the importance of achieving asthma control
before a pregnancy through appropriate medical management and avoidance of
triggers. Women with asthma who are planning to become pregnant or who could
become pregnant should be treated with pharmacologic step therapy for their chronic
asthma based on the American College of Allergy, Asthma, and Immunology–American
College of Obstetricians and Gynecologists recommendations for the Pharmacologic
Step Therapy of Chronic Asthma During Pregnancy. Women with poor control of their
asthma should be encouraged to use effective birth control until symptom control is
achieved.
Continued on page S273.
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Psychiatric
condition
................................................................................................................................................................................................................................................................................................................................................................................

Depression/anxiety B III Providers should screen and be vigilant for depression and anxiety disorders among
women of reproductive age because treating or controlling these conditions before
pregnancy may help prevent negative pregnancy and family outcomes. Women of
reproductive age with depressive and anxiety disorders who are planning a pregnancy
or who could become pregnant should be informed about the potential risks of an
untreated illness during pregnancy and about the risks and benefits of various
treatments during pregnancy.

................................................................................................................................................................................................................................................................................................................................................................................

Bipolar disease B III Women of reproductive age with bipolar disorder should be counseled that pregnancy
is a time of substantial risk of relapse, particularly after discontinuation of ongoing
mood-stabilizing maintenance treatment. A relapse prevention and management
strategy for bipolar disorder should be outlined before the patient attempts conception.
Women of reproductive age with bipolar disorder should be counseled regarding
contraceptive options, which should include options that will prevent conception during
bipolar episodes.

................................................................................................................................................................................................................................................................................................................................................................................

Schizophrenia B III Women of reproductive age with schizophrenia should be counseled, together with a
partner or family member whenever possible, about the risks of pregnancy on their
condition and the risk of their condition on pregnancy-related outcomes. They should
be counseled about the importance of prenatal care, and a relapse prevention and
management strategy of the illness should be outlined before the patient attempts
conception. Appropriate contraception should be offered to women who do not desire a
pregnancy.

................................................................................................................................................................................................................................................................................................................................................................................

Parental exposure
................................................................................................................................................................................................................................................................................................................................................................................

Alcohol B I-a All women of childbearing age should be screened for alcohol use, and brief
interventions should be provided in primary care settings, which should include advice
regarding the potential for adverse health outcomes. Brief interventions should include
accurate information about the consequences of alcohol consumption, which should
include the effects of drinking during pregnancy, information about effects beginning
early during the first trimester, and warnings that no safe level of consumption has
been established. Women who show signs of alcohol dependence should be educated
about the risks of alcohol consumption; for women who are interested in modifying
their alcohol use patterns, efforts should be made to identify programs that would
assist them in achieving cessation and long-term abstinence. Contraception
consultation and services should be offered and pregnancy should be delayed until it
can be an alcohol-free pregnancy.

................................................................................................................................................................................................................................................................................................................................................................................

Tobacco A I-a All women of childbearing age should be screened for tobacco use. Brief interventions
should be provided to all tobacco users and should include brief counseling that
describes the benefits of not smoking before, during, and after pregnancy; discussion
of medication; and referral for more intensive services (individual, group, or telephone
counseling) if the woman is willing to use these services. For pregnant women,
augmented counseling interventions should be used.

................................................................................................................................................................................................................................................................................................................................................................................

Illicit substances C III A careful history should be obtained to identify use of illegal substances as part of the
preconception risk assessment. Men and women should be counseled about the risks
of using illicit drugs before and during pregnancy and offered information on programs
that support abstinence and rehabilitation. Contraception services should be offered,
and pregnancy should be delayed until individuals are drug free.
Continued on page S274.
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Family and genetic
history
................................................................................................................................................................................................................................................................................................................................................................................

All individuals B III All women who are considering pregnancy should have a screening history in the
preconception visit. Providers should ask about risks to pregnancy on the basis of
maternal age, maternal and paternal medical conditions, obstetric history, and family
history. Ideally, a 3-generation family medical history should be obtained for both
members of the couple, with the goal of identifying known genetic disorders,
congenital malformations, developmental delay/mental retardation, and ethnicity. If this
screening history indicates the possibility of a genetic disease, specific counseling
should be given, which may include referral to a genetic counselor or clinical
geneticist.

................................................................................................................................................................................................................................................................................................................................................................................

Ethnicity-based B II-3 Couples who are at risk for any ethnicity-based conditions should be offered
preconception counseling about the risks of that condition to future pregnancies.
Screening and/or testing should be offered on the basis of the couples’ preferences.
This may require referral to a genetic counselor or clinical geneticist, especially in the
instance of a positive finding.

................................................................................................................................................................................................................................................................................................................................................................................

Family history B II-3 Individuals identified as having a family history of developmental delay, congenital
anomalies, or other genetic disorders should be offered a referral to an appropriate
specialist to better quantify the risk to a potential pregnancy.

................................................................................................................................................................................................................................................................................................................................................................................

Previous pregnancies C III If at least 1 member of a couple has a known chromosomal anomaly, in vitro
fertilization with preimplantation genetic diagnosis should be discussed.

................................................................................................................................................................................................................................................................................................................................................................................

Known genetic
conditions

B II-3 Suspected genetic disorders may require further work-up prior to conception. Known or
discovered genetic conditions should be optimally managed before and after
conception.

................................................................................................................................................................................................................................................................................................................................................................................

Nutrition
................................................................................................................................................................................................................................................................................................................................................................................

Dietary supplements C III All women of reproductive age should be asked about their use of dietary supplements
(vitamins, minerals, traditional/home remedies, herbal products, weight loss products,
etc) as part of preconception care and should be advised about what is or is not known
about their safety, impact, and efficacy.

................................................................................................................................................................................................................................................................................................................................................................................

Vitamin A B III Currently the recommended dietary allowance of preformed vitamin A for women is
700 retinal activity equivalents (RAEs) per day, with a tolerable upper intake level for
pregnancy of 3000 RAEs/day or 10,000 IU/day).

................................................................................................................................................................................................................................................................................................................................................................................

Folic acid A I-a All women of reproductive age should be advised to ingest 0.4 mg (400 �g) of
synthetic folic acid daily that is obtained from fortified foods and/or supplements. In
addition, all women should be advised to consume a balanced, healthy diet that
includes folate-rich foods.

................................................................................................................................................................................................................................................................................................................................................................................

Multivitamins A II-2 All women of reproductive age should be encouraged to take a folic acid–containing
multivitamin supplement for the purpose of supporting healthy pregnancy outcomes
and preventing congenital anomalies.

................................................................................................................................................................................................................................................................................................................................................................................

Vitamin D B II-3 There is insufficient evidence to recommend for or against routine screening or vitamin
D supplementation during preconception counseling. Based on the emerging data of
the importance of vitamin D for women and infants, however, clinicians should be
aware of the risk factors for vitamin D deficiency. Additionally, for women with vitamin
D deficiency, education on vitamin D in the diet and supplementation should be a part
of preconception care. Currently, we do not have data for the optimal dose before and
during pregnancy. More data are needed urgently.
Continued on page S275.
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Calcium A I-b Women of reproductive age should be counseled about the importance of achieving the
recommended calcium intake level through diet or supplementation. Calcium
supplements should be recommended if dietary sources are inadequate.

................................................................................................................................................................................................................................................................................................................................................................................

Iron A I-b At a preconception visit, screening should be conducted for women with risk factors for
iron deficiency for the purposes of identifying and treating anemia. There is evidence to
recommend that all women be screened at a preconception visit for iron deficiency
anemia for the purpose of improving perinatal outcome.

................................................................................................................................................................................................................................................................................................................................................................................

Essential fatty acids B I-b During the preconception period, women should be encouraged to eat a diet rich in
essential fatty acids, including omega-3 and omega-6 fatty acids. To achieve this,
women should be advised to consume at least 12 ounces of fish and no more than 6
ounces of canned albacore tuna weekly. More research is needed critically to assess
the risks and benefits of fish and fish oil consumption during the preconception period.

................................................................................................................................................................................................................................................................................................................................................................................

Iodine A II-2 Women of reproductive age with iodine deficiency should be counseled about the risks
of this condition to pregnancy outcomes and about the importance of maintaining
adequate daily dietary iodine intake of 150 �g during preconception and at least 200
�g when pregnant or lactating. Public health efforts to implement salt iodization
programs should be encouraged for all women who reside in regions with endemic
iodine deficiency.

................................................................................................................................................................................................................................................................................................................................................................................

Overweight A I-b All women should have their BMI calculated at least annually. All women with a BMI of
� 25 kg/m2 should be counseled about the risks to their own health, the additional
risks associated with exceeding the overweight category, and the risks to future
pregnancies, including infertility. All women with a BMI of � 25 kg/m2 should be
offered specific strategies to improve the balance and quality of the diet, to decrease
caloric intake, and to increase physical activity and should be encouraged to consider
enrolling in structured weight loss programs.

................................................................................................................................................................................................................................................................................................................................................................................

Underweight A III All women should have their BMI calculated at least annually. All women with a BMI of
� 18.5 kg/m2 should be counseled about the short- and long-term risks to their own
health and the risks to future pregnancies, including infertility. All women with a low
BMI should be assessed for eating disorders and distortions of body image.

................................................................................................................................................................................................................................................................................................................................................................................

Eating disorders A III All women with anorexia and bulimia should be counseled about the risks to fertility
and future pregnancies. Women with these disorders should be encouraged to enter
into treatment programs before pregnancy.

................................................................................................................................................................................................................................................................................................................................................................................

Environmental
exposure
................................................................................................................................................................................................................................................................................................................................................................................

Mercury B III Women of childbearing age who may become pregnant should avoid consumption of
shark, swordfish, King mackerel, and tile fish. Other fish consumption (such as tuna)
should also be limited but is allowed in up to 2 meals of 3 oz each per week. Many
state government agencies issue fish advisories and bans relating to mercury
concentration in locally caught fish. In addition, the maternal diet may be
supplemented with essential fatty acids from nonseafood sources.

................................................................................................................................................................................................................................................................................................................................................................................

Lead C II-2 There is insufficient evidence to recommend that all women should be screened for
elevated levels of lead for the purpose of improving perinatal outcomes. However,
women who are exposed to high levels of lead or with a history of known high lead
levels, including childhood lead poisoning, should be counseled about the risk of lead
to the unborn child. For women with a history of high blood lead levels, it is reasonable
to test the serum lead level and, if elevated, to initiate activities to lower the levels
before conception.
Continued on page S276.
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TABLE
Strength of the recommendations and the quality of the evidence
for preconception clinical intervention to improve maternal or the infant health
Continued from page S275.
Potential component
of preconception
care Strength Quality Recommendation

Soil and water
hazards

B

B
(BPA
avoidance)

III

II

During a preconception visit, women should be asked if their well water has ever been
tested or if there have been questions about their municipal water quality in the past.
Any possible water quality problems should be investigated by the local health
department; if concerns are identified, women should use bottled water for drinking
and cooking. Depending on the contaminant and its concentrations, alternative
locations for bathing may also be required. Although not derived from the ambient
environment, dietary exposure to Bisphenol A (BPA) from canned food liners or water
bottles is an emerging hazard generating conflicting recommendations from public
health agencies. During the preconception visit, women should be advised about BPA
avoidance in their diet.

................................................................................................................................................................................................................................................................................................................................................................................

Workplace exposure B III During a preconception visit, women should be asked about the work environment. If
potential exposures are identified, consultation with an occupational medicine specialist
may assist with a more detailed investigation regarding recommendations for work
modification.

................................................................................................................................................................................................................................................................................................................................................................................

Household exposure A III During a preconception visit, women should be asked about the home environment. If
potential exposures are identified, consultation with an occupational medicine specialist
may assist with a more detailed investigation regarding recommendations for
modification of exposures.

................................................................................................................................................................................................................................................................................................................................................................................

Psychosocial risk
................................................................................................................................................................................................................................................................................................................................................................................

Inadequate financial
resources

C III All women should be asked about their economic status, and women who appear to be
struggling financially should be referred to an agency that can check their eligibility for
various types of financial assistance.

................................................................................................................................................................................................................................................................................................................................................................................

Access to care C III All women should be asked about their health insurance coverage and their usual
source of care. If they do not have health insurance, they should be referred to a
welfare office or a private social service agency to determine their eligibility for public
insurance. If they do not have a usual source of care, one should be established that
will accept their insurance coverage or provide care free of charge or on a sliding fee
basis.

................................................................................................................................................................................................................................................................................................................................................................................

Physical/sexual abuse C III All women should be asked about their experiences of physical, sexual, or emotional
violence from any source (parents, intimate partners, or strangers) currently, in the
recent past, or as children. For women who are being abused or who have been
abused in the recent past, the provider should express strong concern and willingness
to assist in correcting the abusive situation. Appropriate evaluation, counseling, and
treatment for physical injuries, sexually transmitted infections, unintended pregnancy,
and psychologic trauma should be offered, which should include the provision of
emergency contraception and empiric antimicrobial therapy in the case of sexual
assault. Women should be offered information about community agencies that
specialize in abuse for counseling, legal advice, and other services. Every clinician who
sees women should have a list of such agencies easily available.

................................................................................................................................................................................................................................................................................................................................................................................

Medication
................................................................................................................................................................................................................................................................................................................................................................................

Prescription A II-2 As part of preconception care, all women should be screened for the use of teratogenic
medications and should receive counseling about the potential impact of chronic health
conditions and medications on pregnancy outcomes for mother and child. Whenever
possible, potentially teratogenic medications should be switched to safer medications
before conception. For women with chronic conditions with serious morbidity (to
mother and infant), the fewest number and lowest dosages of essential medications
that control maternal disease should be used. For women who do not desire
pregnancy, a plan for contraception should be addressed and initiated.

................................................................................................................................................................................................................................................................................................................................................................................

Over-the-counter
medication

A III Health care providers should educate women of reproductive age about the need to
discuss the use of over-the-counter medications with their provider when planning a
pregnancy. Women should be advised specifically not to use aspirin if they are
planning a pregnancy or become pregnant.
Continued on page S277.
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TABLE
Strength of the recommendations and the quality of the evidence
for preconception clinical intervention to improve maternal or the infant health
Continued from page S276.
Potential component
of preconception
care Strength Quality Recommendation

Dietary supplements A II-c Health care providers should educate women of reproductive age about the need to
discuss the use of dietary supplements before pregnancy (which include herbs, weight
loss products, and sport supplements) and should caution women about the unknown
safety profile of many supplements. High-quality and prescription-quality dietary
supplements should be encouraged.

................................................................................................................................................................................................................................................................................................................................................................................

Reproductive history
................................................................................................................................................................................................................................................................................................................................................................................

Prior preterm birth
infant

A I-a Pregnancy history should be obtained from all women of reproductive age. Women with
a history of preterm or low-birthweight infant should be evaluated for remediable
causes to be addressed before the next pregnancy and should be informed of the
potential benefit of treatment with progesterone in subsequent pregnancy.

................................................................................................................................................................................................................................................................................................................................................................................

Prior cesarean
delivery

A II-2 Preconception counseling of women with previous cesarean delivery should include
counseling about waiting at least 18 months before the next pregnancy and about
possible modes of delivery so the patient enters the next pregnancy informed of the
risks and options. Ideally, the counseling should begin immediately after the cesarean
delivery and continue at postpartum visits.

................................................................................................................................................................................................................................................................................................................................................................................

Prior miscarriage A I-a Women with sporadic spontaneous abortion should be reassured of a low likelihood of
recurrence and offered routine preconception care. Women with � 3 early losses
should be offered a work-up to identify a cause. Therapy that is based on the identified
cause may be undertaken. For women with no identified cause, the prognosis is
favorable with supportive care.

................................................................................................................................................................................................................................................................................................................................................................................

Prior stillbirth B II-2 At the time of the stillbirth, a thorough investigation to determine the cause should be
performed and communicated to the patient. At the preconception visit, women with a
previous stillbirth should receive counseling about the increased risk of adverse
pregnancy outcomes and may require referral for support. Any appropriate work-up to
define the cause of the previous stillbirth should be performed if it was not done as
part of the initial workup. Risk factors that can be modified before the next pregnancy
should be addressed (eg, smoking cessation).

................................................................................................................................................................................................................................................................................................................................................................................

Uterine anomalies B II-3 A uterine septum in a woman with poor previous reproductive performance should be
corrected hysteroscopically before the next conception. All other anomalies call for
specific delineation of the anomaly and any associated vaginal and renal
malformations. Although surgical correction may be advised in some cases, heightened
awareness and surveillance during a subsequent pregnancy and labor should help
optimize outcomes.

................................................................................................................................................................................................................................................................................................................................................................................

Special populations
................................................................................................................................................................................................................................................................................................................................................................................

Women with
disabilities

B III Women with disabilities should receive counseling about the risks of any medications
that they use and about options to alter dosage or switch to safer medications before
conception. The medical, social, and psychologic issues that are related to pregnancy
and the disability should be assessed, and the woman and her family should be
counseled about them. Healthcare providers should offer women with disabilities
contraceptive choices that are practical and appropriate for the individual’s medical
and personal needs. Issues that involve informed consent and guardianship must be
addressed when caring for women with developmental disabilities in relation to
contraception and pregnancy. Referral for genetic counseling, if appropriate, is
indicated for all women before conception; however, it may raise difficult psychosocial
issues for women with disabilities; therefore, counseling referrals should be handled
sensitively.
Continued on page S278.
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aviors simultaneously (eg, the “package
f preconception services”) have not been
ell-studied. There is strong evidence

rom multiple sources, which include ran-
omized trials before pregnancy, for only a

ew conditions (eg, folic acid, diabetes mel-
itus). For some cases, the recommenda-

TABLE
Strength of the recommendations a
for preconception clinical intervent
Continued from page S277.
Potential component
of preconception
care Strength Qualit

Immigrant and
refugee populations

B III

...................................................................................................................

Cancer A III

...................................................................................................................

Men B III

...................................................................................................................

Jack. The clinical content of preconception care: an overvie
ions were based on case series that were i
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pecific to the preconception period (eg,
henylketonuria, rubella immunization);
ther recommendations were extrapo-

ated from pregnancy guidelines or from
ata that were collected during pregnancy
eg, periodontal disease). For others (such
s interventions that are related to smok-

the quality of the evidence
to improve maternal or the infant h

Recommendation

Given the opportunistic fashion in which
women typically must occur, it is impor
of all health care encounters with such
immigrant and refugee women to a sou
and linguistically competent, and that w
care free of charge or on a sliding-scale
to identify and understand the needs of
understand immigrants’ potential for inc
undetected medical problems; deliver s
language of the population served; ensu
comply with all relevant federal, state, a
integrate preconception care into refuge
based organizations to provide preconc
such as English as a Second Language
tuberculosis and refer for them for treat
Asia, the Pacific Islands, Africa, and oth
endemic, with the hepatitis B surface a
including the rubella status, of immigra
or refer the women for these services; a
and refer them for services as needed.

.........................................................................................................................

Newly diagnosed cancer survivors shou
options as soon as feasible and should
options are desired. Cancer survivors w
about the potential reproductive effects
pregnancy. Women who have received
pelvic or abdominal radiation should be
premature ovarian failure. Women who
be counseled that they are at risk for ha
considering pregnancy, breast cancer s
estrogen receptor modulators should be
avoided during pregnancy because of c
A reliable nonhormonal contraceptive m
selective estrogen receptor modulator. G
offered to survivors of cancers that are
decisions about future reproduction. Fe
anthracycline chemotherapy, radiation t
should be evaluated by a cardiologist be
female childhood cancer survivors who
beginning at age 25 years.

.........................................................................................................................

Despite the challenges and barriers, we
with their partner to conceive a pregnan
evaluation for the purposes of disease p
education. Management should be optim
controlled disease states before concep

.........................................................................................................................

d preparation of this supplement. Am J Obstet Gynecol 2008
ng, alcohol misuse, and obesity), recom- b
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endations were based on studies of inter-
entions that were delivered in primary
are and not specifically delivered as part of
reconception care. In some instances,
ecommendations were based on com-
on sense. For example, most would agree

hat if genetic counseling is to be done, it is
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econception care of immigrant and refugee
to consider preconception concerns as part
en of reproductive age. Referring

of ongoing primary care that is culturally
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igrant women and their families;

sed medical and social risks and previously
ces and written materials in the preferred
that interpretation and translation services
local mandates governing language access;
creening; work with ethnic community-
on care messages in nonhealth care settings
ses; screen immigrants at high risk for

nt as indicated; screen immigrants born in
ountries where hepatitis B is highly
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uring pregnancy. Overall, based on the
vailable evidence, there is a relatively
hort list of core interventions for which
here is substantial evidence of efficacy
hen applied in the preconception period.

ummary of preconception
ecommendations
he Table provides a summary list of the

opics that were reviewed, the consensus
ecommendation for each topic, the
trength of the recommendation, and the
ating of the quality of the evidence. To-
ether, we believe that these recommenda-

ions represent the current state of the art r
n defining the evidence-based best prac-
ices in preconception care. These recom-

endations also identify the areas of pre-
onception care in which more research is
eeded. We expect these recommenda-

ions to change as more information inev-
tably becomes available. f
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he Select Panel on Preconception
Health has set as 1 of its goals that all

omen of reproductive age receive pre-
onception care services (ie, evidence-
ased risk screening, health promotion
nd interventions) that will enable them
o enter pregnancy in optimal health.1

o achieve the Select Panel’s goal, the
ontent of routine preconception care
ust be demystified. Although a special

reconception visit is appropriate for
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ade available to all women and their
artners as an integral part of primary
are. Others have echoed this recom-
endation, including the American Col-

ege of Obstetricians and Gynecologists
ACOG), which underscores that opti-
izing a woman’s health before and be-

ween pregnancies must be an ongoing
rocess.4

Incorporating preconception health
romotion into routine care is termed
pportunistic2,5 because every clinical en-
ounter before pregnancy offers an
pening to explore and reinforce health
romotion by addressing such topics as
eight management, dietary supple-
entation, exercise, immunization sta-

us, benefits of deliberate decisions re-
arding pregnancy and contraceptive
ptions, protection against sexually
ransmitted infections (STIs), and
voidance of exposures that include to-
acco, alcohol, and other drugs.
By emphasizing the promotion of
omen’s wellness at every visit, we have

he potential to impact the health and
ell-being of women themselves and, in

o doing, achieve higher levels of precon-
eption wellness for women who be-
ome pregnant and results in a better
regnancy outcome for women and their

nfants. Among the recommendations of
he Center for Disease Control and Pre-
ention’s (CDC) Select Panel on Precon-
eption Health is 1 which reads: “As part
f primary care visits, provide risk assess-
ent and educational and health pro-
otion counseling to all women of re-

roductive age to reduce reproductive
isks and improve pregnancy out-
omes.”1 Risk assessment and targeted
ducation and counseling are based on a
horough medical history that is updated
nnually. The history includes all of the
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amily and genetic history; reproductive
istory; prescription, over-the-counter,
nd alternative therapies; allergies; alco-
ol, tobacco and illicit drug use, social
istory that includes personal safety;
sychosocial status, diet and immuniza-
ion status. Positive findings in any of
hese areas may be important to the
oman’s health in the short and long

erm, and/or they may be significant for
he health of any pregnancy that she

ight conceive or for any infant that she
ight bear. In the succeeding articles of

his supplement, the evidence is re-
iewed and recommendations are of-
ered regarding whether there are bene-
ts to addressing positive findings in
ach of these areas in the preconception
eriod. The reader is encouraged to re-
iew all of these articles.
This article outlines specific recom-
endations for the health promotion of

ll women of reproductive age, irrespec-
ive of their intent to become pregnant.
s described in the article, “Clinical
ontent of Preconception Care: An
verview,”6 each of the recommenda-

ions has been graded for strength, and
he quality of the evidence that supports
he recommendation has been assessed.
n other articles in this series, the burden
f suffering has been defined; for this ar-
icle, which is about health promotion,
e have substituted the term burden of

isk.

amily Planning Counseling
nd the Use of a Reproductive
ife Plan
urden of risk
orty-nine percent of the pregnancies in
he United States were identified as un-
ntended (unwanted or mistimed) by
omen through the latest National Sur-
ey of Family Growth. Of these pregnan-
ies, 44% ended in births; 42% ended in
bortions, and 14% ended in fetal
osses.7 Unintended conceptions are
epresented in all sexually active sub-
opulations in the United States, with
he probable exception of women who
re being treated for infertility. The like-
ihood that a woman will experience an
nintended pregnancy in her lifetime is

ignificant. In 1994, 48% of women aged r
5-44 years had experienced at least 1
nintended pregnancy sometime in

heir lives.8 Forty-eight percent of unin-
ended pregnancies occur in a month
hen contraception was used. In 1995,

he Institute of Medicine detailed studies
hat examined the effects of unwanted
nd mistimed pregnancies on children,
omen, men, and families in a landmark
ublication, The Best Intentions: Unin-
ended Pregnancies and Well-being of
hildren and Families, and found that

uch pregnancies were associated posi-
ively with elective abortions, late entry
o prenatal care, low birthweight, child
buse and neglect, and behavioral prob-
ems in children.9 Separating the impact
f intendedness status from other social
nd environmental influences on these
utcomes is, of course, difficult. The
reatest impact may be additive rather
han causal.10 Unintended pregnancies,
y definition, are unplanned, which
eans that the woman has not had an

pportunity to take advantage of specific
reconception health promotion and
revention activities beyond those they
ave undertaken for their own health, if
ny.

ow detectable is the risk? Intendedness
nd unintendedness are self-reported
nd thus subject to reporting and recall
ias. They are, by definition, only identi-
able after the pregnancy has occurred.

ow effective are the current treatment/
revention strategies? Contraception is
ighly effective; however, no method, in-
luding permanent sterilization, is per-
ect. Unintended pregnancies occur be-
ause of lack of contraception, imperfect
se of contraception, and contraceptive

ailure. The latter 2 causes are significant
ecause 49% of unintended pregnancies
ccur in women who used a method of
ontraception in the month they became
regnant.7 Emergency contraception is
vailable for women who determine
hemselves to be at risk for an unin-
ended pregnancy. Studies indicate that
omen who use the levonorgestrel-only

egimen for emergency contraception
educe the likelihood of pregnancy from
0%-94%.11 Based on findings from 2

andomized controlled trials, levonorg- n

Supplement to DECEMBER 2008 Amer
strel is significantly more effective that a
ombined estrogen and progestin ap-
roach.12 Although the availability and
uality of counseling are believed to in-
uence decisions about the use of con-

raceptives, no standard definition of
ontraceptive counseling exists, and lit-
le research has addressed the relation-
hip between counseling and contracep-
ive use, especially among adults.13 Two
ecent systematic evidence reviews were
nable to find research that could reli-
bly answer whether counseling in the
linical setting can impact the successful
se of hormonal contraception or success-

ully impact unintended pregnancies.14,15

mpact of preconception care. The only
pportunity to prevent unintended
regnancy is before conception. The

deal reproductive planning tool would
dentify women who are planning to be-
ome pregnant within the next 12
onths or at a later point in their lives

nd those women who are at risk of be-
oming pregnant (regardless of plans)
ecause of lack of or inappropriate use of
ontraception. Existing tools or ques-
ions that facilitate women’s reproduc-
ive planning include patient interview
uides16 and questions from the family
lanning module of the CDC’s Behav-

oral Risk Factor Surveillance System
uestionnaire. Examples of reproduc-

ive life plans have been put forth.10 The
eceipt of preconception health promo-
ion interventions that include an assess-

ent of reproductive plans by low-in-
ome women who attend family
lanning clinics has been shown to in-
rease subsequent pregnancy planning
nd intendedness.17 Aside from this, re-
roductive planning tools have not been
valuated for feasibility or effectiveness
in terms of promoting planned preg-
ancies and timeliness of receipt of pre-
onception care services) for women in
he primary care or other settings. The
DC Select Panel Recommendations

pecify that the development, evalua-
ion, and dissemination of reproductive
ife–planning tools and health education

aterials regarding preconception risk
actors that are known to affect preg-

ancy outcomes is a high priority.1
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ecommendation. Routine health pro-
otion activities for all women of repro-

uctive age should begin with screening
omen for their intentions to become or
ot become pregnant in the short and

ong term and their risk of conceiving
whether intended or not). Providers
hould encourage patients (women,

en, and couples) to consider a repro-
uctive life plan and educate patients
bout how their reproductive life plan
mpacts contraceptive and medical deci-
ion-making. Every woman of reproduc-
ive age should receive information and
ounseling about all forms of contracep-
ion from abstinence to permanent ster-
lization and the use of emergency con-
raception that are consistent with their
eproductive life plan and risk of preg-
ancy. Strength of recommendation: A;
uality of evidence: III.

hysical activity
urden of risk. According to the CDC,18

egular physical activity substantially re-
uces the risk of dying of coronary heart
isease, which is the nation’s leading
ause of death for women and men. Ex-
rcise also decreases the risk for stroke,
reast cancer, colon cancer, diabetes
ellitus, and high blood pressure. It

elps to control weight; contributes to
ealthy bones, muscles, and joints; re-
uces falls among older adults; helps to
elieve the pain of arthritis; reduces
ymptoms of anxiety and depression;
nd is associated with fewer hospitaliza-
ions, physician visits, and medications.

oreover, physical activity need not be
trenuous to be beneficial; people of all
ges benefit from participating in regu-
ar, moderate-intensity physical activity,
uch as 30 minutes of brisk walking � 5
imes a week. Despite the proven benefits
f physical activity, � 50% of American
dults do not get enough physical activ-
ty to provide health benefits, and 25% of
dults are not active at all in their leisure
ime. Activity decreases with age and is
ess common among women than men
nd among those with lower income and
ess education.18 Studies have found
ower levels of cortisol and adrenalin in
esponse to stressful stimuli in individu-
ls who exercise regularly and are fit. Ex-

rcise has been associated with reduced a
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llostatic loads and improved allostasis
efore pregnancy.19

ow detectable is the risk? Detection is
ependent on the provider asking and
he woman honestly responding about
er usual physical activity.

ow effective are the current treatment/
revention strategies? There are no
nown direct benefits on pregnancy out-
ome of exercise before conception. In-
irect benefits may include weight con-
rol and mood stability. Obesity is
ssociated with numerous poor preg-
ancy outcomes, such as gestational dia-
etes mellitus, pregnancy-induced hy-
ertension, preterm delivery, stillbirth,
acrosomia, congenital anomalies.20

ood instability is associated with de-
ression, which is often exacerbated in
regnancy and the postpartum period. A
ecent systematic review that was done
nder the auspices of the Agency for
ealth Research and Quality found sev-

ral recent good- and fair-quality trials
n the efficacy of counseling for physical
ctivity in primary care; these studies
ound modest or no increases in physical
ctivity, whereas previous reviews found
nterventions that target physical activity
o be effective in the short term.21 The
ational Institutes of Health recom-
ends that all adults exercise at least 30
inutes a day on most, if not all, days of

he week.22

ecommendation. All women should be
ssessed regarding weight-bearing and
ardiovascular exercise and offered rec-
mmendations that are appropriate to
heir physical abilities. Strength of recom-

endation: C; quality of evidence: II-2.

utritional status
woman’s nutritional status has a pro-

ound impact on her own health and can
mpact fertility and reproductive out-
omes. Considerations include diet
uality and body mass index (BMI). In
heir article in this supplement, Gardiner
t al23 explore at length the topics of diet,
upplements, and vitamins as important
oundations for a healthy pregnancy. To

ake a difference, these topics must be
ddressed routinely with all women as an

venue to higher levels of nutritional o
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ealth for themselves and for any preg-
ancies they may some day conceive.

eight status
urden of risk. Approximately one-third
f all women in the United States are
bese, and obesity is identified as the
astest growing health problem in this
ountry. Obesity, defined as a BMI of �
0 kg/m2, is associated with elevated
isks of type 2 diabetes mellitus, hyper-
ension, infertility, heart disease, gall-
ladder disease, immobility, osteoarthri-
is, sleep apnea, respiratory impairment,
ocial stigmatization, and a variety of
ancers that include breast, uterine, and
olon.24,25 Mild-to-moderate over-
eight in young adults predicts subse-
uent obesity.25 Weight retained from
revious gestations is an important con-
ributor to higher than optimal BMI in
hildbearing women.

Although most discussions of health
isks that are associated with weight sta-
us focus on overweight and obesity, a
005 analysis estimated the number of
xcess deaths that were associated with
arious BMI levels and found low BMI to
e associated with excess deaths.26 Com-
utations revealed that 33,746 deaths
ere associated with BMI � 18.5 kg/m2.
he prevalence of low BMI was 1.9% in
omen ages 25-59 years and 2.4% in
omen beyond age 70 years, with most
f the excess deaths occurring in the
lder women. The study did not include
omen � 25 years old, an age group for
hich there is a significant risk of female

thlete syndrome (disordered eating,
enstrual irregularity, and low bone
ass) and disordered eating such as bu-

imia, anorexia nervosa, and binge-eat-
ng disorder. A recent cross-sectional
tudy of female athletes in California
ound that 18.2%, 23.5%, and 21.8% met
he criteria for disordered eating, men-
trual irregularity, and low bone mass,
espectively.27 According to the ACOG,

million women and girls have eating
isorders.28 Of note, defining low BMI as
18.5 kg/m2 also fails to capture most of

he women who enter pregnancy under-
eight, as defined by the Institute of
edicine, whose recommendations for
ptimal weight gain by prepregnancy
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MI identifies the cut point for low BMI
s � 19.8 kg/m2.

Health risks of being underweight in-
lude nutrient deficiencies, heart irregu-
arities, osteoporosis, amenorrhea, and
nfertility. For women who become
regnant, low pregravid weight is associ-
ted with increased risks for preterm
irth, low birthweight, and intrauterine
rowth restrictions, all of which are ma-
or contributors to poor pregnancy out-
omes in this country. A low prepreg-
ancy BMI may also increase the risk for
irth defects, such as gastroschisis. A
tudy by Lam et al29 found that infants
ho were born to underweight mothers

prepregnancy BMI, � 18.1 kg/m2) were
3 times more likely to have gastroschi-

is, compared with infants of normal
eight mothers (prepregnancy BMI,
8.1-28.3 kg/m2). In this study, every
nit increase in BMI was estimated to de-
rease the risk for gastroschisis by ap-
roximately 11%.

ow detectable is the risk? The use of a
MI chart is an easy and rapid way to
ssess the weight category of all patients.
COG recommends that providers cal-
ulate each woman’s BMI and review
edical, social, and family risks for
eight-related conditions.24

ow effective are the current treatment/
revention strategies? Counseling to sup-
ort improvements in diet and physical
ctivity are considered first-line inter-
entions.24 In a systematic review, the
S Preventive Services Task Force (USP-

TF) concluded that counseling alone or
ith pharmacotherapy can promote
odest sustained weight loss.25 The
ost successful nonsurgical approaches

o weight loss were intensive, weight-fo-
used counseling that consists of � 1 ses-
ion per month or multicomponent, in-
ensive interventions that combine
utrition and exercise counseling with
upportive, skill-building behavioral in-
erventions. Evidence from randomized
ontrolled trials of long-term benefits
nd improved health with weight loss
as limited. The American Medical As-

ociation suggests that use of the stages
f change model as adapted for over-

eight and obesity may help determine t
atient motivation and interest in weight
oss.30 ACOG recommends setting an
nitial goal of losing 5-10% of total body
eight over a 6-month period as realistic

nd achievable.24 Data that evaluate the
ffectiveness of this approach were not
ound. Strategies to impact low BMIs, if
hey are symptomatic of eating disor-
ers, will require partnering with spe-
ialists in the field.

ecommendation. All women should
ave their BMI calculated at least annu-
lly. All women with BMIs � 26 kg/m2

hould be counseled about the risks to
heir own health, the risks for exceeding
he overweight category, and the risks to
uture pregnancies, including infertility.
hese women should be offered specific
ehavioral strategies to decrease caloric

ntake and increase physical activity and
e encouraged to consider enrolling in
tructured weight loss programs. All
omen with a BMI � 19.8 kg/m2 should
e counseled about the short- and long-
erm risks to the own health and the risks
o future pregnancies, including infertil-
ty. All women with a low BMI should be
ssessed for eating disorders and distor-
ions of body image. Women who are
nwilling to consider and achieve weight
ain may require referral for further
valuation of eating disorders. Strength
f recommendation: A; quality of evidence:
II.

pecific nutrient intake
urden of risk. According to the Na-

ional Nutrition Monitoring Survey,
ost women of reproductive age and

lder are not getting enough of the fol-
owing nutrients through their diets: vi-
amins A, C, B6, and E; folate; calcium;
ron; zinc; and magnesium. All of these
utrients are important for high levels of
ellness. For instance, calcium supports

nd maintains optimal bone matrix; iron
revents some forms of anemia; zinc
romotes healthy growth and an effi-
ient immune system; vitamins A, C, and
are antioxidants that are important for

he prevention of cardiovascular disease
nd cancers. In addition to being impor-
ant for the health of a woman, these nu-

rients are important for the normal de- l
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elopment of the embryo and the
rogress of a healthy pregnancy.

ow detectable is the risk? Nutrient defi-
iencies are difficult to detect before re-
ated diseases manifest.

ow effective are the current treatment/
revention strategies? The efficacy of
eeting the recommended daily allow-

nces (RDA) for all nutrients that are
isted is not known relative to disease
revention. It is believed that taking a
ultivitamin affords a level of protec-

ion beyond that achieved through the
sual food choices of most women. Wil-

ett and Stampfer,31 who are leading re-
earchers in the field of nutrition, have
oncluded that there is greater benefit
han harm in recommending a daily

ultivitamin that does not exceed the
DA of its component vitamins for most
dults. Their recommendation is based
n the substantial evidence that higher

ntakes of folic acid and vitamins B6,
12, and D are needed and beneficial. In

heir review, a multivitamin is especially
mportant for women who might be-
ome pregnant, for persons who regu-
arly consume 1 or 2 alcoholic drinks per
ay, the elderly, those who tend to ab-
orb vitamin B12 poorly, vegans, and
hose with limited resources to afford ad-
quate fruits and vegetables.

ecommendation. All women of repro-
uctive age should be assessed for nutri-
ional adequacy and receive a recom-

endation to take a multivitamin
upplement if any question of ability to

eet the RDAs through food sources is
ncovered. Care must be taken to coun-
el against ingesting supplements in ex-
ess of the RDAs. Strength of recommen-
ation: A; quality of evidence: III.

olate levels
urden of risk. The specific nutrient, fo-

ate, has gained particular attention over
he last 15 years because of the epidemi-
logic evidence that women who do not
eceive some form of folate supplemen-
ation have an increased likelihood of
aving a pregnancy that is complicated
y neural tube defects (NTDs) and other
irth defects.32-40 Increasingly, low fo-
ate levels have been associated with the
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ccurrence of coronary artery disease,
reast and colon cancers, and the devel-
pment of some forms of dementia.41-50

olate levels can be altered by consuming
olate-rich foods or by ingesting folic
cid, a synthetic compound that is avail-
ble through dietary supplements and
hrough fortified foods. Folic acid is ap-
roximately 50% more bioavailable than

olate and therefore has a greater effi-
iency in protecting against disease states
nfluenced by folate levels.51

ow detectable is the risk? Nutrient defi-
iencies are difficult to detect before re-
ated diseases are manifested; NTDs that
re present within 28 days after concep-
ion usually are diagnosed through fetal
esting, such as alpha-fetoprotein blood
ssays and ultrasound evaluations that
re done early in the second trimester of
estation.

ow effective are the current treatment/
revention strategies? Compelling evi-
ence about the benefits of folic acid in
he prevention of NTDs resulted in the
992 US Public Health Service recom-
endation that “all women of reproduc-

ive age in the United States who are ca-
able of becoming pregnant should
onsume 0.4 mg of folic acid (400 �g)
er day for the purpose of reducing their
isk of having an affected pregnancy.”52

ubsequently, the US Food and Drug
dministration approved a population-
ased strategy to fortify all enriched
rain products with folic acid, effective
anuary 1998. The fortification levels
ere set relatively low but have resulted

n the average woman, who eats a stan-
ard diet, ingesting an extra 190-240 �g
f folic acid daily.53,54 In 1998, the Insti-
ute of Medicine affirmed the US Public
ealth Service recommendation and

dded that women of childbearing years
hould take 400 �g of synthetic folic acid
aily that is obtained from fortified

oods and/or supplements and consume
balanced, healthy diet of folate-rich

ood.55 The Institute of Medicine recom-
endation combines the 3 approaches

hat are available to individual women to
ncrease their exposure to folic acid: sup-
lementation, ingestion of fortified
oods, and ingestion of foods that are t

284 American Journal of Obstetrics & Gynecology
aturally rich in folate, all of which are
ependent on knowledge, behaviors,
nd access to the protective choices.

Supplementation is the strategy that
as been promoted the longest. Two re-
orts on trends that are related to the use
f folic acid before conception indicate
hat, at most, daily supplementation has
een adopted by � 40% of nonpregnant
omen of reproductive age.56,57

The National Health and Nutrition
xamination Surveys (NHANES) are
onducted periodically by the CDC to
ssess the health, dietary practices, and
utritional status of noninstitutional-

zed civilians in the United States. In
002, the CDC analyzed the NHANES
rom 2 time frames and found that the

edian serum and erythrocyte folate
oncentrations had increased signifi-
antly for women ages 15-44 years after
ortification.58 Subsequently, Dietrich et
l59 undertook further analysis of
HANES data and found that � 10% of
omen of reproductive age reached the

rythrocyte folate concentration that is
ssociated with protection against
TDs. They excluded all survey partici-
ants in their analysis who had used any
utritional supplement in the 30 days
efore their laboratory testing. The re-
earchers concluded that fortification at
he presently mandated level was proba-
ly not sufficient to prevent NTDs. In the
ost recent analysis of NHANES data,

he CDC60 reported a 16% decline in se-
um folate concentrations among
omen aged 15-44 years from 1999-
000 to 2003-2004; red blood cell folate
oncentrations decreased 8% over the
ame time periods. Both of these findings
ere statistically significant.
The spina bifida rate per 100,000 live

irths declined 25% from 1995-2000 and
3% from 2000-2005. The anencephaly
ate declined 35% from 1991-1995 and
as unchanged from 1995-2005.61 What
ortion of these reductions are related to
he trio of prevention strategies, supple-

entation, fortification, and food
hoices and what portion is related to as-
ertainment biases that are related to
arly prenatal diagnosis and elective ter-
inations is unknown. However, that a

rimary prevention opportunity exists

hat is inexpensive has potential health a
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enefits beyond the prevention of con-
enital anomalies and which is under-
sed suggests that more emphasis must
e placed on reaching women with this
imple strategy. Reinforcement of public
wareness campaigns by clinicians has
een demonstrated to increase the use of

olic acid supplementation markedly.62,63

ecommendation. All women of repro-
uctive age should be advised to ingest
.4 mg (400 �g) of synthetic folic acid
aily from fortified foods and/or supple-
ents and to consume a balanced,

ealthy diet of folate-rich food.55

trength of recommendation: A; quality of
vidence: I-a.

mmunizations
he routine care of all women should
onsider her risks and susceptibility to
nfections that are preventable through
accination. In this supplement, Coon-
od et al6 provide a thorough review of
he evidence for immunizations as part
f a comprehensive preconception
ealth and healthcare program.
By assessing every woman’s immuni-

ation status routinely, irrespective of
er pregnancy intentions, more women
ill be protected against preventable dis-

ases and will enter pregnancy with fewer
nfectious disease risks. The Advisory
ommittee on Immunization Practices
f ACOG and the American Academy of
amily Physicians have identified that
ssessment of immunity and appropriate
rotection should be provided to all
dults ages 19-49 years for the following
iseases: tetanus, diphtheria, pertussis;
aricella; and measles, mumps, and ru-
ella. The Advisory Committee on Im-
unization Practices also endorses hu-
an papillomavirus vaccination for all
omen � 26 years. The need for other

mmunizations is recommended based
n specific risk factors.64

ecommendation. All women of repro-
uctive age should have their immuniza-
ion status for tetanus, diphtheria, per-
ussis; measles, mumps, and rubella; and
aricella reviewed annually and updated
s indicated. All women should be as-
essed annually for health, lifestyle, and
ccupational risks for other infections

nd offered indicated immunizations.
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trength of recommendation: A; quality of
vidence: III.

ubstance use
n their article in this supplement, Floyd
t al65 detail the importance and impact
f substance exposure on pregnancy out-
omes. Because the prevalence of alcohol
nd tobacco use by women of reproduc-
ive age is significant and has the poten-
ial to impact their own health as well as
he health of any pregnancies they may
onceive, these topics have been in-
luded in this article as appropriate areas
or inclusion in the routine care of all
omen.

obacco
urden of risk. According to the USP-
TF, tobacco use is the leading prevent-
ble cause of death in the United States
nd results in 440,000 deaths annually.
ver 155,000 deaths annually from neo-
lasms, 80,000 deaths from ischemic
eart disease, and 17,000 deaths from ce-
ebrovascular disease are attributed to
moking.66 For women, specifically, cig-
rette smoking is the largest preventable
ause of death and disability in this
ountry.67 Women who smoke have
igher likelihood of dysmenorrhea, sec-
ndary amenorrhea, and menstrual ir-
egularities. They also enter into meno-
ause at an earlier age and are at

ncreased risk for hip fractures. Smoking
lso affects health outcomes of people
ther than the smokers; smoking during
regnancy results in the deaths of ap-
roximately 1000 infants annually. Sig-
ificant risks that are associated with
moking during pregnancy include pre-

ature births, spontaneous abortions,
tillbirths, and intrauterine growth re-
ardation. A metaanalysis found a 90%
ncreased risk of placenta abruption in
mokers68; smokers also have an in-
reased risk for placenta previa.

ow detectable is the risk? Screening for
obacco use usually is achieved through a
erbal history that is associated with un-
erreporting of exposure. Urinary cotin-

ne levels can be used to screen for and
onitor smoking, but this approach is
ot usual in clinical practices. s
ow effective are the current treatments/
revention strategies? Brief tobacco ces-
ation counseling interventions that in-
lude screening, brief counseling (� 3
inutes), and/or pharmacotherapy have

roved to increase tobacco abstinence
ate. The “5 As” behavioral counseling
ramework provides a useful strategy for
ngaging patients in smoking cessation
iscussions. The 5 As are assess, advise,
gree, assist, and arrange; this approach,
hich has been demonstrated through

linical trials to be effective, has been en-
orsed by the USPSTF as an effective
trategy for use in the primary care set-
ing.69 Clinics that implement screening
ystems that are designed regularly to
dentify and document a patient’s to-
acco use increase their rates of clinician

ntervention, although there is limited
vidence for the impact of screening sys-
ems on tobacco cessation rates.70 The
SPSTF found good evidence that brief

moking cessation interventions that in-
lude screening, brief behavioral coun-
eling (� 3 minutes), and pharmaco-
herapy can be offered effectively in
rimary care settings to increase the pro-
ortion of smokers who successfully quit
moking and remain abstinent after 1
ear.71

ecommendation. All women should be
ssessed for the use of tobacco at each
ncounter with the healthcare system,
nd those who smoke should be coun-
eled, using the 5 As, to limit exposure.
trength of recommendation: A; quality of
vidence: II-2.

lcohol
urden of risk. According to the USP-
TF, alcohol misuse is associated with �
00,000 deaths per year.72 Alcohol mis-
se includes numerous patterns of alco-
ol ingestion: Risky drinkers are those
ho consume above the recommended
aily, weekly, or per-occasion amounts;
armful drinkers experience harms that
re associated with their alcohol intake
ut do not meet the criteria for alcohol
buse and dependence that are associ-
ted with repeated negative physical,
sychological, and social effects from al-
ohol. Maximum recommended con-

umption is � 1 standard drink per day M

Supplement to DECEMBER 2008 Amer
or adult women and for anyone older
han 65 years of age, and � 2 standard
rinks per day for adult men.72 No alco-
ol consumption is considered safe in
regnancy. Prenatal alcohol exposure is
ssociated with significant maternal and
etal health risks that include miscar-
iage, growth retardation, and fetal alco-
ol spectrum disorders, which includes

etal alcohol syndrome. Prenatal alcohol
se is considered a leading preventable
ause of birth defects and developmental
isabilities in the United States.73,74 In
he 2006 National Survey on Drug Use
nd Health,75 53% of women ages 15-44
ears reported current alcohol use, and
3.6% reported binge drinking. National
stimates that used the 2002 Behavioral
isk Factor Surveillance System report

hat more than one-half of women who
o not use contraception reported alco-
ol use and that 12.4% of the women re-
orted binge drinking in the 30 days pre-
eding the survey.76 Many women who
re at risk for pregnancy will conceive
nd continue alcohol use during the ear-
iest weeks of pregnancy when the great-
st prenatal damage from alcohol expo-
ure will occur. An estimated 11% of
omen who drink 1-2 oz of absolute al-

ohol a day during the first trimester
ave babies with features consistent with

etal alcohol syndrome,77 which includes
rowth retardation, physical anomalies,
eurodevelopmental abnormalities, and
ental retardation. There is no estab-

ished safe level of alcohol consumption
uring pregnancy.78

ow detectable is the risk? Determining
lcohol use patterns is dependent on the
rovider asking and the patient provid-

ng reliable answers. There are no known
alidated questionnaires for the assess-
ent of alcohol use, but there are a num-

er of validated screening instruments to
ssess alcohol abuse in childbearing-
ged women (such as the TWEAK [Tol-
rance, Worried, Eye-opener, Amnesia,
/Cut down], T-ACE [Tolerance, An-
oyed, Cut down, Eye-opener], Audit,
nd Audit-C).79,80 The National Insti-
ute on Alcohol Abuse and Alcoholism
roduced a guidance document for cli-
icians (Helping Patients Who Drink Too

uch: A Clinician’s Guide)81 that uses

ican Journal of Obstetrics & Gynecology S285
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uantity, frequency, and maximum
mounts of alcohol consumed as a guide
or advising and treating individuals who
xceed recommended limits.

ow effective are the current treatments/
revention strategies? A systematic evi-
ence review that was undertaken by the
SPSTF found that good quality brief
ulticontact behavioral counseling in-

erventions that are delivered by primary
are providers reduces risky and harmful
lcohol use.69 Very brief or brief single
ontact interventions were less effective
r ineffective.69 The elements in effective

nterventions were generally consistent
ith the 5 As approach to behavioral

ounseling interventions that have been
ndorsed by the USPSTF as appropriate
o the primary care setting.69 The 5 As are
ssess, advise, agree, assist, arrange. Evi-
ence-based guidelines have been devel-
ped for identifying and intervening
ith reproductive aged women who are

ngaging in risky drinking. Currently,
creening and brief interventions are the
ecommended standard of care for alco-
ol abuse problems in adults and preg-
ant women.82 A recent randomized
ontrolled trial found that motivational
nterventions that are aimed at alcohol
nd effective contraception in the pre-
onception period significantly reduced
he risk of alcohol-exposed pregnancies
n high-risk women.83

ecommendation. All women should be
ssessed at least annually for alcohol use
atterns and risky drinking behaviors
nd provided with appropriate counsel-
ng; all women should be advised of the
isks to the embryo/fetus of alcohol ex-
osure in pregnancy and that no safe

evel of consumption has been estab-
ished. Strength of recommendation: A;
uality of evidence: III.

TIs
urden of risk. The CDC estimates that
pproximately 19 million new STIs oc-
ur annually in the United States, almost
ne-half of which are among young
dults ages 15-24 years.84 Although STIs
re common among all ages, races, and
thnic groups, racial and ethnic minori-
ies are affected disproportionately. In a

ompanion article in this supplement, t
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oonrod et al85 provide a detailed over-
iew of the prevalence, screening, and
reatment of STIs and review the evi-
ence to support recommendations for
omen who may become pregnant.
iven the prevalence of STIs and their

erious health consequences, the pri-
ary care of all women, whether preg-

ancy is intended or not, should include
ssessment of STI risk, counseling, and
ther strategies for prevention and provi-
ion of indicated testing and treatment.

ow detectable is the risk? The CDC clin-
cal prevention guidelines for STIs (a
omponent of the STI treatment guide-
ines)86 specify that healthcare providers
hould routinely and regularly obtain
exual histories from their patients and
ddress risk reduction strategies based
n identified risk practices. The “5 Ps,”
hich focus on partners, prevention of
regnancy, protection from STIs, sexual
ractices, and past history of STIs, is an

dentified approach for eliciting a com-
lete sexual history.86

ow effective are the current treatments/
revention strategies? The prevention of
TIs is based on patient education and
ounseling about avoidance of STIs
hrough changes in sexual behaviors and
he preexposure vaccination of persons
t risk for vaccine-preventable STIs. The
DC STI prevention guidelines advise

hat healthcare providers use a client-
entered, interactive approach to pro-
ide counseling and education that are
irected at a patient’s personal risk, the
ituations in which risk occurs, and the
se of goal-setting strategies around spe-
ific actions that can reduce the risk for
TI transmission.86 A randomized con-
rolled trial of a client-centered approach,
roject RESPECT, demonstrated that a
rief counseling intervention is associ-
ted with a reduced frequency of STI
isk-related behaviors and with a low-
red acquisition of STIs.87 Practice mod-
ls that are based on Project RESPECT
ave been implemented successfully in
linical settings.88

Although it is known that abstaining
rom sexual activity or being part of a
ong-term, mutually monogamous rela-

ionship with an uninfected partner is t

Supplement to DECEMBER 2008
he most reliable way to avoid the trans-
ission of STIs, it is unknown whether

ounseling about abstinence or monog-
my is effective in promoting these
ehaviors.
Male latex condoms, when used con-

istently and correctly, are effective in
reventing the transmission of HIV and
ome other STIs, which include chla-

ydia, gonorrhea, and trichomoniasis.
ale latex condom use is also associated
ith a 70% reduction in the risk for

ransmission of human papillomavirus.
ale latex condom use might reduce the

isk for transmission of herpes simplex
irus-2, although data are limited. The
ailure of condoms to protect against STI
ransmission usually results from incon-
istent or incorrect condom usage rather
han from condom breakage. Male con-
oms that are made from materials other
han latex have higher breakage and slip-
age rates when compared with latex
ondoms, but condoms made from
olyurethane or other synthetic material
hould be substituted for latex condoms
or those with latex allergy. Male con-
oms that are made from natural mem-
rane condoms (eg, lamb cecum) have
ores that do not allow the passage of
perm but that do allow the transmission
f many STIs, which includes HIV and
epatitis B. Therefore, the use of natural
embrane condoms for protection

gainst STIs is not recommended.86 Lab-
ratory studies demonstrate that the fe-
ale condom is an effective mechanical

arrier to viruses, which includes HIV,
nd to semen. If used consistently and
orrectly, the female condom has been
hown to reduce the risk of STIs in a lim-
ted number of clinical studies.86 Female
ondoms are substantially more costly
han male condoms.

The use of spermicides that contain
onoxynol-9 has been associated with
isruption of the genital epithelium,
hich might be associated with an in-

reased risk for HIV transmission. As
uch, spermicides that contain nonoxy-
ol-9 (including condoms that are lubri-
ated with nonoxynol-9) are not recom-
ended for STI prevention.86

Preexposure vaccination is 1 of the
ost effective methods for the preven-
ion of transmission of specific STIs,
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hich include hepatitis B, hepatitis A,
nd human papillomavirus. Hepatitis B
accination is recommended for all un-
accinated, uninfected persons being
valuated for an STI. Hepatitis A vaccine
s licensed and is recommended for men
ho have sex with men and illicit drug

njecting and noninjecting drug users. A
accine against human papillomavirus
ypes 6, 11, 16, and 18 is available and
ecommended for women and girls aged
-26 years. Vaccination strategies are
iscussed more fully elsewhere in this
upplement.6

ecommendation. Healthcare providers
hould assess STI risks regularly and rou-
inely, provide counseling and other
trategies that include immunizations to
revent the acquisition of STIs, and pro-
ide indicated STI testing and treatment
or all women of childbearing age.
trength of recommendation: A; quality of
vidence: III.

omment
y addressing the reproductive intentions
nd contraceptive practices and needs of
very woman who seeks care, providers
ay be able to decrease women’s chances

f experiencing unintended pregnancies
nd support women in achieving planned
nd well-timed pregnancies. By addressing
he health promotion needs of every
oman who seeks care and examining and

ddressing her health profile for reproduc-
ive risks, irrespective of her desires for
regnancy, it is likely that more women
ill enter pregnancy with high levels of
reconception wellness and that healthier
omen and healthier pregnancies and in-

ants will be the result. The importance of
ntegrating reproductive planning and
ealth promotion into women’s routine
ealthcare is further emphasized when the
otentially far-reaching effects of repro-
uctive outcomes (such as unintended
regnancies, adverse pregnancy outcomes,
regnancy complications, and STIs) on
omen’s health, well-being, and life cir-

umstances are considered. Because the re-
roductive capacity for most women spans
early 4 decades, during which time her
eproductive intentions and risks are likely

o change, the importance of viewing C
omen’s reproductive health promotion
s an on-going process is underscored. f
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any vaccine-preventable dis-
eases may have serious conse-

uences for both the mother and fetus
uring pregnancy, which makes the

mmunization status of women of re-
roductive age an important focal
oint for preconception care. Preven-
ion of congenital rubella syndrome is
prototype for preconception care be-

ause it is needed before conception
nd is very effective in preventing a
ongenital disease that has significant
orbidity and mortality rates. Some
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mmunizations act by preventing con-
enital infection, others by preventing
erinatal transmission. Some vaccines
re recommended in the preconcep-
ion period because they cannot be ad-

inistered during pregnancy; others
ave maternal benefits because they
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uman papillomavirus (HPV)
urden of suffering. HPV is 1 of the most
ommon forms of sexually transmitted
nfections; it appears as flat or papillary
arts on the cervix, vagina, and vulva. Its
revalence in women ranges from
6-84% in study populations.1 Several
iral types have been determined as the
tiologic factor that leads to cervical dys-
lasia and cervical cancer. There is
vidence that links maternal HPV infec-
ions to juvenile-onset recurrent respira-
ory papillomatosis or laryngeal papillo-

atosis, which is an extremely rare
isease that is associated with low mor-
ality but high morbidity rates.2 Research
as documented a higher rate of expo-
ure to HPV with vaginal delivery than
esarean section,3 but no difference in
nfection rates. The risk of neonatal pap-
llomatosis is very low, so there is no in-
ication for a cesarean section delivery.

ow detectable is the condition? Genital
arts are detected by visual examination

nd the occasional need for biopsy to
onfirm the diagnosis. HPV infection is
enerally detected by cytologic screen-
ng, which aims to detect abnormalities
n the epithelium of the cervix. Screening
or high-risk types of HPV through nu-
leic acid tests is usually done in con-
unction with cytologic screening when
ertain findings (atypical squamous
ells) are found on cytologic examina-
ion. Direct screening for high-risk HPV
s also used in the follow-up of patients
ith cytologic abnormalities and as a
rimary screening method in women �

0 years.

ow effective are the current treatments?
reatment of abnormal cytologic find-

ngs is highly effective in the prevention
f cervical cancer.1

mpact of preconception care. The diag-
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bnormalities is less complicated outside
f pregnancy because certain diagnostic
ests may be contraindicated during
regnancy (eg, endocervical curettage).
reatment of abnormalities that are
aused by HPV is more straightforward
efore pregnancy; more treatment op-
ions are available before pregnancy. Be-
ause the primary screening method for
PV is cervical cytologic screening

n conjunction with DNA detection,
omen should undergo this screening at

egular intervals, which is recommended
y various groups. Primary prevention
or HPV has become available recently
hrough an HPV vaccine for selected
PV types. This vaccine has the poten-

ial of reducing the incidence of HPV-
elated genital disease, which includes
ervical, penile, vulvar, vaginal, and anal
ancer and precancerous lesions.4 The
uadrivalent vaccine, by decreasing the

ncidence of genital warts, has the poten-
ial to reduce laryngeal papillomatosis
mong the children of those vaccinated.4

nother potential benefit of the vaccine
s avoidance of loop electrosurgical exci-
ion procedure and cone biopsy, which
an impact cervical performance during
regnancy.5

ecommendations by other groups. The
dvisory Committee on Immunization
ractices (ACIP) currently recommends

he HPV vaccine for women and girls
ged 9-26 years who have not yet com-
leted the series, with the recommenda-
ion to begin vaccination in girls who are
1-12 years old.6 The US Preventive Ser-
ices Task Force (USPSTF), American
ancer Society (ACS), and American
ollege of Obstetricians and Gynecolo-
ists (ACOG) all recommend cytologic
creening beginning at age 21 years or 3
ears after the onset of sexual activity
whichever comes first).7-9 The groups
ary on the screening interval, with the
SPSTF stating that most of the benefit of

creening occurs with screening every 3
ears; ACS recommends annual screening
ith conventional methods, every 2 years
ith liquid-based cytology; although
COG recommends annual screening un-

il age 30, then every 2 to 3 years if there are

o previous abnormalities.7-9 s
ecommendation. Women should be
creened routinely for HPV-associated
bnormalities of the cervix with cyto-
ogic (Papanicolaou) screening. Recom-

ended subgroups (ie, women and girls
-26 years of age) should receive the
PV vaccination series for the purpose

f decreasing the incidence of cervical
bnormalities and cancer. By avoiding
he need for procedures on the cervix be-
ause of abnormalities that are caused by
PV, the vaccine could help decrease the

roportion of pregnancies that end in pre-
erm birth that is related to cervical incom-
etence during pregnancy. Strength of rec-
mmendation: B; quality of evidence: II-2.

epatitis B
urden of suffering. Hepatitis B is pre-
ominantly a sexually transmitted dis-
ase in the United States.10 Causes of
epatitis B transmission include blood
ransfusions and transmission through
emen, infected wounds or needles, and
aginal secretions. Persons at high risk
or hepatitis B include men who have sex
ith men, intravenous drug users, and

hose with multiple sex partners. Almost
5% of sexual contacts of a seropositive
artner will become infected. The risks
f neonatal transmission range from
0% if the woman has an acute hepatitis
infection during the first trimester to

0% during the third trimester.11 If a
oman is infected chronically (demon-

trated by hepatitis B surface antigen
HBsAg] seropositivity), the risk of peri-
atal transmission is 10-20%. If she is
hronically infected and seropositive for
oth HBsAg and hepatitis B e antigen,
he risk of transmission to a fetus is ap-
roximately 90%. Chronic infection oc-
urs in � 90% of infected infants.
hronic infection poses a risk of cirrho-

is and hepatocellular carcinoma.

ow detectable is the condition? Hepati-
is B is detectable through clinically
vailable serum antibody and antigen
anels.

ow effective are the current treatments?
accination is the primary method of
epatitis B prevention. Studies have not
hown a decreased risk in long-term out-
omes when the general population is

creened, but high-risk women who t

Supplement to DECEMBER 2008 Amer
ere not vaccinated previously should
e tested. Vertical transmission of hepa-
itis B is prevented by the administration
f immunoprophylaxis at birth to in-
ants with seropositive mothers. How-
ver, infants who are exposed to acute
nfection in utero have additional risks
hat include low birthweight12 and pre-

aturity.13 The infants of women who
re chronic carriers should receive the
epatitis B immune globulin within 12
ours of delivery and hepatitis B vacci-
ation at birth, 1, and 6 months. This
accination series conveys a high protec-
ive efficacy (95%) against perinatal
ransmission. Breastfeeding is not con-
raindicated for infants who have been
mmunized.

mpact of preconception care. There are
o studies specifically of a preconception

mmunization program, but it makes
ense to initiate this immunization be-
ore pregnancy for those who have not
eceived it previously, rather than wait
ntil pregnancy.

ecommendations by other groups. The
SPSTF Force recommends screening
regnant women for HBsAg at the first
renatal visit (an “A” recommendation).
hey recommend against screening the
eneral population for hepatitis B. In
997, the ACIP recommended vaccina-
ion of all children ages 0-18 years. Their

ost recent recommendations for adults
nclude offering vaccination to those
ho request the vaccine and those who

re at high risk (household contacts or
ex-partners of HBsAg-positive persons,
exually active persons not in a long-
erm monogamous relationship, men
ho have sex with men, those with HIV
r a recent sexually transmitted infec-
ion, patients who are being treated with
emodialysis or with renal disease that
ay require hemodialysis, healthcare
orkers and public safety personnel, pa-

ients who receive certain blood prod-
cts, staff and clients at institutions for

he developmentally disabled, inmates of
ong-term correctional facilities, and
ersons who travel to high-risk areas).14

ecommendation. All high-risk women
household and sexual contacts of hepa-

itis B virus carriers, injection drug users,

ican Journal of Obstetrics & Gynecology S291
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S

omen with sexually transmitted dis-
ases or other high-risk behaviors that
nclude multiple sex partners, interna-
ional travelers, prisoners, and workers
n healthcare, public safety, and institu-
ions) who have not been vaccinated pre-
iously should receive hepatitis B vac-
ine before pregnancy; women who are
hronic carriers should be instructed on
ays to prevent transmission to close

ontacts and how to prevent vertical
ransmission to their babies. Strength of
ecommendation: A; quality of evidence:
II.

aricella
urden of suffering. Chickenpox (vari-
ella) is a highly contagious disease. In
hildren, varicella is usually mild but can
e severe in adults and fatal in neonates
nd immunocompromised persons. In-
ants of women with active disease dur-
ng the first trimester or early second tri-

ester are at risk for limb atrophy,
carring of the skin of the extremities,
entral nervous system abnormalities,
nd eye problems. The risk of congenital
aricella from perinatal transmission
uring the first and second trimesters
anges from 0.4-2.0%, with a greater risk
n the second trimester. Additionally, the

aternal risk for severe infection, which
ncludes varicella pneumonia, is high.15

ow detectable is the condition? Varicella
s diagnosed most commonly on the ba-
is of its clinical presentation.

ow effective are the current treatments?
2-dose vaccination regimen has 98%

fficacy against varicella infection.16

mpact of preconception treatment. The
vailability of varicella vaccine, the rare
ccurrence of a congenital varicella syn-
rome, and the severity of neonatal dis-
ase in infants of women who contract
aricella late during pregnancy suggest a
enefit for preconception immunization
f those women who do not have a his-
ory of chickenpox.15 A 2-dose varicella
accine schedule is now approved for use
n women of childbearing age without a
istory of chickenpox.17 Because the vac-
ine contains live virus it should not be
iven to pregnant women, and women

ho have been vaccinated should be ad- c

292 American Journal of Obstetrics & Gynecology
ised to avoid becoming pregnant for 1
onth.18,19 Breastfeeding is not contra-

ndicated in women just vaccinated.16

ecommendations by other groups. The
enters for Disease Control and Preven-

ion (CDC) ACIP recommends that all
ealthy children should receive their first
ose of varicella vaccine routinely at
2-15 months of age and a second dose
y 4-6 years of age. For those children,
dolescents, and adults who received
nly a single dose (an earlier recommen-
ation of ACIP), ACIP currently recom-
ends a second catch-up vaccination to

mprove individual protection. The
DC ACIP recommends that all women
e assessed prenatally for evidence of
aricella immunity (by either a history of
revious vaccination, previous varicella

nfection that is verified by a healthcare
rovider, or laboratory evidence of im-
unity). Those women who are not im-
une should be offered the vaccine (2

oses). The guideline includes specific
ecommendations that, if this is discov-
red during pregnancy, the series be ini-
iated immediately after delivery (or ter-

ination of pregnancy) with a second
accination in the series at the 6-week
ostpartum visit.16 Because the effects of
he varicella vaccine on the fetus are un-
nown, pregnant women should not be
accinated. Because the varicella vaccine
s a live vaccine, nonpregnant women
ho are vaccinated should avoid becom-

ng pregnant for 1 month after each
njection.

ecommendation. Because the varicella
accine is contraindicated during preg-
ancy, screening for varicella immunity
by either a history of previous vaccina-
ion, previous varicella infection that is
erified by a healthcare provider, or lab-
ratory evidence of immunity) should
e done as part of a preconception visit.
ll nonpregnant women of childbearing
ge who do not have evidence of varicella
mmunity should be vaccinated against
aricella. Strength of recommendation: B;
uality of evidence: III.

easles, mumps,
nd rubella (MMR)
urden of suffering. Measles (rubeola) is

haracterized by a rash and can be com- a

Supplement to DECEMBER 2008
licated by otitis media, pneumonia, and
iarrhea; less frequent outcomes are en-
ephalitis with long-term disability (1 in
000 cases) and death (1-2 in 1000
ases). Measles during pregnancy has
een associated with spontaneous abor-
ion, prematurity, and low birthweight.

easles has been confirmed not to be a
ause of birth defects.20 Classic mumps
auses parotitis often preceded by head-
che, myalgia, malaise, and anorexia.
his classic presentation occurs in ap-
roximately one-third of cases; the rest
re either asymptomatic (one-fifth) or
ause a nonspecific respiratory illness. Se-
ious complications such as meningitis
re more likely in adults who experience
he condition. There has been some as-
ociation of mumps with first trimester
bortion, but a specific congenital syn-
rome has not been described.20 Rubella

nfection during pregnancy, particularly
uring the first 16 weeks, can result in
pontaneous abortion, stillbirth, or a
aby with congenital rubella syndrome.
he incidence of rubella has declined by

99% since 1969, the year the rubella
accine was licensed.21 However, sero-
ogic surveys of various populations,
hich includes migrant populations in
articular, found that 10-20% of women
f childbearing age lack serologic evi-
ence of immunity to rubella.

ow detectable is the condition? MMR
re identified by standard clinical
ctivities.

ow effective are the current treatments?
he MMR vaccine has been determined

o be very efficacious for all 3 viral
llnesses.20

mpact of preconception care. Congenital
ubella syndrome can be prevented by
reconception screening and vaccina-
ion. Women who are not immune to ru-
ella at a preconception visit should be
accinated. A history of rubella during
hildhood is frequently inaccurate. Even
ith such a history, women who have
ot been tested previously, who have not
eceived 2 doses of the MMR vaccine,
nd who are not pregnant should receive
he vaccine without any testing. Women
ho receive the vaccination should be
dvised to avoid pregnancy for 3
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onths. Should conception occur soon
fter vaccination, the woman can be re-
ssured that she is not at appreciable risk
egarding the vaccination. Several large
eries have identified no cases of vaccina-
ion-related congenital defect.20,22

ecommendations by other groups. The
DC ACIP recommends that children

eceive a 2-dose primary series of MMR
accination during childhood (the first
t 12-15 months and the second at 4-6
ears).16 The CDC ACIP recommends
hat women of childbearing age who do
ot have acceptable evidence of rubella

mmunity or vaccination receive the
MR vaccine before pregnancy.20

ecommendation. All women of repro-
uctive age should be screened for ru-
ella immunity. MMR vaccination,
hich will provide protection against
easles, mumps, and rubella, should be

ffered to those who have not been vac-
inated or who are nonimmune and who
re not pregnant. Because it is a live vac-
ine, women should be counseled not to
ecome pregnant for 3 months after re-
eiving the MMR vaccination. Strength
f recommendation: A; quality of evidence:
I-3.

nfluenza
urden of suffering. Epidemic influenza
uring fall and winter outbreaks is com-
on and causes an annual average of

00,000 hospitalizations and 36,000
eaths. Morbidity and death is more

ikely in children who are � 2 years old,
dults who are � 65 years old, and those
ith medical conditions that put them at

isk for complications.23 For women
ith influenza during pregnancy, there is

n increase in morbidity in the second
nd third trimesters and a possible in-
reased abortion rate. Influenza causes
ncreased morbidity in pregnancy that
esults in both serious medical complica-
ions and hospitalization.24

ow detectable is the condition? Influ-
nza is identified easily in standard clin-
cal care.

ow effective are the current treatments?
accination is approximately 70-90%

ffective in preventing influenza against

iruses that are targeted in the prepara- i
ion.24 Vaccination of pregnant women
gainst influenza is recommended to re-
uce the risk of complications and to
rovide passive protection to the neo-
ate.25-28 Inactivated influenza vaccines
re generally well-tolerated, with reac-
ions seen in � 5% of cases. Common
ide-effects consist of low-grade fever
nd mild systemic symptoms. The vac-
ine is prepared from viruses grown in
ggs; therefore, a small amount of egg
rotein is present in these vaccines.
omen with a history of anaphylaxis to

ggs should not be vaccinated. An in-
reased risk of Guillain-Barré syndrome
s associated with the influenza vaccine,
ut this risk appears to be rare and sig-
ificantly smaller than the overall risk

hat is posed by naturally occurring in-
uenza infection. There have been no re-
orted adverse outcomes from influenza
accination in pregnancy. A study of in-
uenza immunization in � 2000 preg-
ant women did not find adverse fetal
ffects that were associated with the vac-
ine.24 However, the potential for ad-
erse effects in pregnancy from influenza
accination has been reported. Thimer-
sal, a mercury-based preservative that is
resent in most inactivated formulations
f the vaccine, has been implicated in
uman neurodevelopment disorders,
hich includes autism.29 CDC studies
ave not confirmed these findings.23

wo forms of “preservative-free” vac-
ine are available. Fluzone (Sanofi-Pas-
eur, Swiftwater, PA) is manufactured
ithout thimerosal, and Fluarix (Glaxo-
mithKline, Philadelphia, PA) has the
himerosal removed at the end of the

anufacturing process.30 Serious mor-
idity that results from influenza infec-
ion in early pregnancy must be balanced
ith the rare potential for adverse effects
f vaccination. Parenteral inactivated vi-
us vaccine should be administered in-
ramuscularly to all women who will be
regnant during influenza season from
ctober to mid November and contin-
es as late as May, when peak influenza
ctivity may occur. The intranasal vac-
ine (LAIV, FluMist; MedImmune,
aithersburg, MD) is a live, attenuated

nfluenza vaccine and should not be used

n pregnant women.31 t
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mpact of preconception care. There are
o specific data on influenza vaccination

n a preconception population. General-
zations and recommendations for vac-
ination in the preconception period
ust be made on the basis of risks for
omen who may become pregnant or

re in early gestation. Fetal exposure to
nfluenza during the first trimester has
een implicated in a nested case-control
tudy potentially to increase the risk of
chizophrenia. The biologic mechanism
s not defined; however, investigators
oted that it may be worth considering
outine vaccination of nonpregnant
omen several weeks before pregnancy,
iven the possibility that the antibody re-
ponse to influenza, rather than direct in-
ection, may be responsible for the ob-
erved increase in risk of schizophrenia.32

ecommendations by other groups. The
DC currently recommends influenza
accine in all pregnant women, regard-
ess of gestational age during influenza
eason.33

ecommendation. Influenza vaccination
s recommended for women who will be
regnant during influenza season and for
ny woman with increased risk for influen-
a-related complications, such as cardio-
ulmonary disease or metabolic disorders,
efore influenza season begins. Strength of
ecommendation: C; quality of evidence: III.

iphtheria, tetanus,
nd pertussis (Tdap)
urden of suffering. Pertussis, or “whoop-

ng cough,” is a respiratory condition that
auses long-term cough. Estimates in the
nited States from prospective studies

uggest that from 300,000-600,000 cases of
ymptomatic pertussis occur each year.
omplications in adults include rib frac-

ure, pneumonia, and cough syncope. In-
ants who are � 12 months old are suscep-
ible for pertussis-related death. The
umber of cases has dropped since the in-

roduction of the vaccine in the United
tates in the 1940s until 1976; since then
here has been a steady increase, especially
n adolescents and adults.34 Tetanus is a
ondition that is caused by the inoculation
f Clostridium tetani spores, which are
ound throughout the environment,

hrough a break in the skin. This leads to
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S

he development of a neurotoxin in oxy-
en-poor wounds. Symptoms include
ockjaw (trismus) followed by rigidity of
keletal muscle, including those involved
n respiratory function. Five hundred fifty-
our cases were reported in the time period
rom 1990-2001 in the United States. Neo-
atal infection with infection of the umbil-

cal stump at birth is rare in the United
tates (3 cases in 14 years); however, it has
orldwide significance, being implicated

n 250,000 deaths worldwide in 1997.35

iphtheria causes a respiratory illness that
s distinct for the development of a grayish

embrane over the pharynx, palate, and
asal mucosa that can obstruct the airway.
iphtheria is rare, with only 7 cases re-
orted in 6 years in the United States.36

ow detectable is the condition? Pertussis
ay be difficult to diagnose, given its
ide ranging symptoms and large differ-

ntial diagnosis with other respiratory
onditions. Given the rarity of tetanus
nd diphtheria in the postvaccine era,
oth may be difficult to diagnose in a
imely manner.

ow effective are the current treatments?
ne risk group of concern for pertussis is

oung infants (� 12 months), so house-
old contacts of infants should be targeted

or vaccination. There is no evidence that
he tetanus and diphtheria toxoids (Td)
accine is teratogenic when used exten-
ively; the data are more limited for Tdap.
either vaccine is believed to be contrain-
icated in pregnancy when given in the
ecommended second or third trimester.37

he Tdap vaccine is believed to prevent
ome of the morbidity in adults, which in-
ludes pregnant women, given the burden
f disease in this age group.

mpact of preconception care. Because
assive immunity is protective against
eonatal tetanus, immunization before
regnancy would be of benefit. Admin-

stration of tetanus toxoid during preg-
ancy is well supported and also might
e preventive, especially in developing
ountries. Immunization before preg-
ancy with Tdap may protect the new-
orn infant with passive immunity,38 al-
hough it is unknown whether this
assive immunity might result in hin-

rance of the development of an im- t

294 American Journal of Obstetrics & Gynecology
une response when infants are
accinated.37

ecommendations by other groups. The
DC ACIP recommends that children

eceive a 4-dose primary series of Tdap
o be completed by 4-6 years of age. The
DC recommends a single dose of Tdap

o prevent pertussis in all adults; this may
e given if a patient has not received a Td
ooster in the past 10 years and may be as
arly as 2 years after a Td immunization.
o protect against pertussis in infants �
2 months, close contacts of infants
hould receive the Tdap vaccine. For
his reason the CDC recommends
dap for any woman who might be-
ome pregnant or for women immedi-
tely after delivery who have not been
accinated previously.37

ecommendation. Women of reproduc-
ive age should be up-to-date for tetanus
oxoid, because passive immunity is
robably protective against neonatal tet-
nus. The Tdap vaccine is recommended
or women who might become pregnant
r immediately after delivery to avoid
omplications of pertussis in the new-
orn infant. Strength of recommendation:
; quality of evidence: III.

omment
dherence to the recommended immu-
ization schedule for children (for Tdap,
epatitis B virus, HPV, MMR, and vari-
ella vaccines); administration of catch-
p, booster, and risk-appropriate immu-
izations to adolescents and women of
eproductive age (for Tdap, hepatitis B
irus, HPV, influenza, and varicella vac-
ines); the screening of women of repro-
uctive age for immunity to specific

nfections (varicella, rubella), and provi-
ion of immunization before pregnancy
or those women who are found to be
onimmune are important components
f a comprehensive preconception care
rogram. Hepatitis B and MMR vaccines
re highly recommended as part of any
reconception care program because
here is convincing evidence that there is
enefit to giving these immunizations
efore pregnancy and that they are
ighly effective at preventing maternal
isease and vertical transmission (hepa-

itis B) and in preventing congenital ru- 2
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ella syndrome (MMR). Those immuni-
ations that are recommended, but with
ess convincing evidence that they
hould be part of preconception care, are
he HPV vaccine (because it may avoid
reatments that can affect obstetric out-
omes adversely), varicella vaccine, and
dap vaccine, because it might prevent

he severe effects of neonatal infection.
ach of the immunizations are lacking
trong evidence to support that interven-
ion in the preconception period pre-
ents the consequences that affect the
regnancy, the fetus, and newborn in-

ant. Influenza vaccination has a “C” rec-
mmendation because vaccination to
void the consequences of influenza in-
ection can be administered safely either
n the preconception period or in preg-
ancy during the flu season. f
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nfectious diseases can impact preg-
nancy-related outcomes and the re-
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an have important clinical conse-
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inked with adverse pregnancy outcomes
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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-
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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

Supplement to DECEMBER 2008
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
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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

Supplement to DECEMBER 2008
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

Supplement to DECEMBER 2008 Amer
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-

ican Journal of Obstetrics & Gynecology S305



c
t
h
t
h
p
t
t
l
t
i
n
s
s
c
a
a
e
r
w
s
B
m
e
p
t
n
c
i

R
e
t
i
n
U
d
B
r
p
o
a
w
s
w
a
h
i
m
s
e
h
U
i
r
w

v
i
a
o
a
s
t
m
d
l
(
m
a
fl
v
p
w
m
e
t

R
t
o
m
o
a
a
a
s
l
p
f
w
t
s
f
s
t
o
s
a
w
r
p
w
q

G
B
t
G
c
i
w

e
t
g
b
n
b

H
o
t
t
h
l
n
p
h
a
b

H
t
a
s

I
w
r
o
s
d
t
t
z
v
t
n

R
C
u
t
w
p
e
T
s

R
c
n
f
q

C
A
e
m

Supplement www.AJOG.org

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
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reconception care includes the de-
tection and optimal control of spe-

ific medical conditions to optimize
regnancy-related outcomes for the
oman and her offspring. The increased

ate of pregnancy by women age 35 years
nd older has led to an increase in the
roportion of women with chronic dis-
ases upon conception.1 To inform re-
roductive decision making, women
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iming of pregnancy (if desired), and the
oman’s ability to conceive at present

nd in the future. Possible preconception
are strategies for women with medical
onditions might include optimizing dis-
ase control in preparation for pregnancy,
hanging a potentially teratogenic treat-
ent regimen to one that is safer for the

etus, and provision of family planning ser-
ices to delay or avoid pregnancy.2

Experts consider that preconception
are should be provided in the context of
ell-woman and/or chronic disease

are3-5 rather than as an isolated precon-
eption care visit by women who are
lanning a pregnancy because most
omponents can be embedded in the
rocess of primary and preventive
are.6,7 Furthermore, the integrated ap-
roach recognizes that a large propor-
ion of women would be missed by pre-
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onception care strategies if such
trategies were not systematically deliv-
red as part of women’s health care be-
ause approximately half of pregnancies
re unintended, and even those who plan
heir pregnancies might not do so in con-
unction with their health care providers.

There are several medical conditions
or which there is a link to adverse preg-
ancy outcomes for women and their
ffspring as well as evidence that the ef-
ect of the condition can have an impact
y preconception care. These conditions
ill be reviewed in this manuscript. Be-

ause avoiding, delaying, or achieving
ptimal timing of a pregnancy is often an

mportant component of the preconcep-
ion care of women with medical condi-
ions, contraceptive considerations par-
icular to the medical conditions are also
resented

iabetes mellitus
urden of suffering
he National Ambulatory Medical Care
urvey8 demonstrated that diabetes af-
ects approximately 1.85 million (21 per
000) women in the United States aged
8-44 years. In 2002, 9.3% of women of
eproductive age had known diabetes.1

hereas approximately 1% of pregnan-
ies in the United States are complicated
y pregestational diabetes (predomi-
ately type 2),9 gestational diabetes
GDM) occurs in approximately 7% of
regnancies, with rates varying from 1%
o 14%.10 Given the high recurrence rate
f GDM (30-84%) in subsequent preg-
ancies,11,12 as well as the increased rate
f subsequent type 2 diabetes and meta-
olic syndrome with a past history of
DM,13,14,15,16 attention to prediabetic

isk factors between pregnancies is rea-
onable, especially in those women who
re also obese.

The prevalence of risk factors for dia-
etes mellitus is increasing in the United
tates. Based on 2005-2006 US data from
he National Health and Nutrition Ex-
mination Survey (NHANES),17 30.5%
f women aged 20-39 years were obese
body mass index [BMI] � 30 kg/m2).
he Healthy People 2010 objective of an
besity prevalence of less than 15% has
ot been met for women (or men) of any

ge. An increased prevalence of obesity a
n US adolescents has also been docu-
ented and is associated with declining

evels of physical activity.18

The links between obesity, insulin re-
istance, and type 2 diabetes mellitus are
ell known. An association between
besity and elevated risk of GDM is also
robable. Data are not readily available

or US reproductive-age females with re-
ard to the prevalence of prediabetes;
owever, increasing overweight, obesity,
nd ethnicity trends suggest that a rise in
revalence may be occurring. These
opulation trends may also be contrib-
ting to a rising prevalence of GDM.
besity alone increases the risk of preg-
ancy complications such as hyperten-
ion, large babies, birth trauma, and ce-
arean section. More recently, it has also
een found that the offspring of obese
nd overweight women, independent of
iabetes, have an increased risk of con-
enital malformations and that obesity
nd diabetes contribute to birth defects
ynergistically.19

Major congenital malformations are
mong the leading causes of perinatal
ortality in pregnancies complicated by

regestational (type 1 or type 2) diabetes.
hereas the risk of malformations in the

eneral population is 2-3%, reported
ates of malformations in pregnancies
omplicated by pregestational diabetes
ary from 3% to 8% to 6-12%, and risk
aries directly with preconception and
rst-trimester glycemic control.20, 21 The
isk of spontaneous abortion is also re-
ated to glycemic control in the first tri-

ester.22 Although virtually any organ
ystem can be affected, the most charac-
eristic congenital anomalies include sa-
ral agenesis, complex cardiac defects,
pina bifida, and anencephaly. These

alformations occur during the critical
eriod of fetal organogenesis, approxi-
ately 5-8 weeks after the last menstrual

eriod.23,24

ow detectable is the condition?
creening tests for diabetes have been
ell validated and are widely utilized. Al-

hough recommended by the American
iabetes Association and the American
ollege of Obstetricians and Gynecolo-
ists, the rate of post partum rescreening

fter GDM is suboptimal and reported to p

Supplement to DECEMBER 2008 Amer
e less than 50% in 1 study. 25 Testing to
etect prediabetes and type 2 diabetes in
symptomatic women should be consid-
red in adults who are overweight (BMI

25 kg/m2) or obese (BMI � 30 kg/m2)
nd who have 1 or more additional risk
actors for diabetes, including a history
f GDM.26

ow effective are the
urrent treatments?
reconception control of diabetes re-
uces the risk of congenital malforma-
ions.27 Lifestyle modification with
eight reduction and exercise has been

hown to reduce the risk of progression
rom prediabetes to diabetes.28-30 Al-
hough oral antidiabetic agents are
idely prescribed for women with type 2
iabetes and polycystic ovary syndrome,

nsulin is the preferred treatment for
omen who are planning a pregnancy.
ecause angiotensin-converting enzyme

nhibitors, statins, and angiotensin re-
eptor blockers are also commonly pre-
cribed for women with pregestational
iabetes and because these drugs present
isks in pregnancy, modification of drug
herapy in the preconception period is
mportant.

mpact of preconception care
he National Ambulatory Medical Care
urvey8 demonstrated that preconcep-
ion diabetes control has the potential to
educe the risk of pregnancy loss and
ongenital malformation for approxi-
ately 113,000 births each year. Im-

roved control of maternal glucose and
ntepartum fetal surveillance has led to a
ignificant reduction in the perinatal

ortality rate in pregnancies compli-
ated by diabetes.9,20,31 The increased
ate of congenital malformations in in-
ants born to mothers with pregesta-
ional diabetes is significantly reduced
hen women maintain good blood glu-

ose control during the critical period of
rganogenesis. Several clinical studies
ave demonstrated that diabetic women
ho seek medical care before pregnancy

nd who have good glycemic control at
he time of conception reduce their risk
f having a fetus with major malforma-
ions to nearly that of the nondiabetic

opulation.27,32 Glycosylated hemoglo-
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in levels correlate directly with the fre-
uency of congenital anomalies. Hemo-
lobin A1C levels should be as close to
ormal as possible (� 7%) before con-
eption is attempted.20,26,33

Contraception is important for
omen who chose not to have a preg-
ancy and for helping women achieve
ptimal timing of pregnancy in relation
o the optimal control of their condition.
here is a theoretical concern that hor-
onal contraceptives may increase insu-

in resistance in women who are diabetic.
n its Medical Eligibility Criteria for
ontraceptive Use, the World Health
rganization (WHO) asserts that the ad-

antages of contraception—including
ow-dose combination contraceptives
oral, injectable, vaginal ring, or skin
atch formulations) and all forms of
rogesterone-only contraceptives (oral,

njectable, implantable formulations
utweigh the risks of insulin resistance in
iabetic women, except for those with
ascular disease or diabetes for more
han 20 years.34 FDA labeling on the
ooper T380A intrauterine device (FEI
roducts, Tonawanda, NY) lists diabetes
s a contraindication for use due to com-
romised immunity;35 however, the
HO lists the Copper T380A as a rec-

mmended method for women with di-
betes, with a caution that a woman with
iabetes on insulin may be at higher risk
f method failure.34

ecommendations
y other groups
he American Diabetes Association and

he American College of Obstetricians and
ynecologists have developed clinical
ractice guidelines for care before preg-
ancy for women with diabetes.9,26,33

Recommendation. All women of re-
roductive age with diabetes should be
ounseled about the importance of dia-
etes control before pregnancy. Impor-
ant preconception counseling topics
nclude maximizing glucose control;
elf-monitoring of blood glucose; main-
aining optimal weight; evaluation for
ascular complications; modification of
rug treatment if conception is planned
r likely; a regular exercise program; to-
acco, alcohol, and substance abuse ces-

ation; and social support to assist dur- m

312 American Journal of Obstetrics & Gynecology
ng the pregnancy. In the months before
regnancy, these women should demon-
trate as near-normal glycosylated he-

oglobin as possible for the purpose of
ecreasing the rate of congenital anom-
lies and spontaneous abortion. Those
ith suboptimal control of their diabetes

hould be encouraged to use effective
irth control. Strength of recommenda-
ion: A; quality of evidence: I.

Testing to detect prediabetes and type 2
iabetes in asymptomatic women should
e considered in adults who are over-
eight or obese (BMI � 25 kg/m2) and
ho have 1 or more additional risk factors

or diabetes including a history of GDM.
trength of recommendation: B.
Women with GDM should be re-

creened 6-12 weeks postpartum.
trength of recommendation: E.

hyroid disease
urden of suffering
hyroid disease is the second most com-
on endocrine disease that affects
omen of reproductive age.36 Hyperthy-

oidism occurs in approximately 0.2% of
ll pregnancies, with the most common
ause being Graves’ disease (95%).37 The
ncidence of maternal and neonatal mor-
idity is significantly higher in patients
hose hyperthyroidism is not medically

ontrolled.
The causes of maternal morbidity in-

lude a higher incidence of preeclamp-
ia, congestive heart failure, thyroid cri-
is, and placental abruption. The causes
f neonatal morbidity include fetal
rowth restriction, low birthweight, pre-
erm birth, and stillbirth, as well as neo-
atal immune-mediated hypo- or hy-
erthyroidism. Maternal and fetal
utcome is directly related to the control
f hyperthyroidism.37 Women whose
hyroid glands have been ablated for
raves’ disease might have circulating

hyroid-stimulating antibodies that can
nduce thyrotoxicosis in their fetuses.38

Overt hypothyroidism, a low free thy-
oxine level, and an elevated thyroid
timulating hormone (TSH) occurs in
pproximately 2.5% of all pregnancies in
he United States.39,40 Subclinical hypo-
hyroidism, a normal free thyroxine with
n elevated TSH, may be somewhat

ore common, with a prevalence of w
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-5% in pregnant women.39,41,42 Fur-
hermore, a large cross-sectional study
ound that, among patients with hypo-
hyroidism taking thyroid medication,
nly 60% were within the normal range
f TSH.42

It is well established that overt hypothy-
oidism, particularly during the first tri-
ester, is associated with intellectual im-

airment of the offspring as well as
regnancy complications including hyper-
ension and preeclampsia, placental ab-
uption, anemia, postpartum hemor-
hage, preterm birth, low birthweight, and
etal death.44,45 More recently studies have
hown that subclinical hypothyroidism
uring pregnancy is also associated with

mpaired psychomotor development of
ffspring as well as an increased risk of
oor pregnancy outcomes such as placen-
al abruption, preterm birth, low birth-
eight, and stillbirth.40,43-48

ow effective are the
urrent treatments?
oth hyper- and hypothyroidism are
ighly treatable conditions, with the spe-
ific treatment varying according to the
iagnosis. Clinical practice guidelines

or treating patients with hyper- and hy-
othyroidism exist.49

mpact of preconception care
here is strong evidence that treatment
f thyroid conditions improves preg-
ancy outcomes. Among women with
yperthyroidism in whom the diagnosis

s made early in pregnancy and for whom
reatment is started promptly or who be-
ome pregnant while the thyrotoxicosis
s under control, the prognoses for

other and offspring are excellent in the
ajority of studies.37 Similarly, studies

ave shown that women with hypothy-
oidism in whom the diagnosis is made
arly in pregnancy and for whom re-
lacement is initiated or who have ade-
uate replacement prior to pregnancy do
ot have an increased risk for perinatal
orbidity.50 No well-designed studies

ave specifically evaluated the treatment
f thyroid disease before pregnancy,
ompared with that during pregnancy.

There are no special considerations
bout contraceptive methods among

omen with thyroid disease unless the
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hyroid disease is complicated by hyper-
ension.51 However, the most common
ynecoendocrine anomaly in women
ith untreated hypothyroidism is

novulation;52 therefore, conception
ay be less frequent among women with

ypothyroidism.53

ecommendations
y other groups
oth the American College of Obstetri-
ians and Gynecologists and the American
ssociation of Clinical Endocrinologists
ave developed preconception clinical
ractice guidelines for pregnant women
ith thyroid disease.36,38 For women with
yperthyroidism who are pregnant, the
edication of choice is typically propyl-

hiouracil. Regarding preconception is-
ues, the guidelines specify that it is advis-
ble to achieve euthyroidism before
onception. The ideal form of treatment of
yperthyroidism for women who wish to
ecome pregnant has not been defined but
epends on patient understanding of the
dvantages and disadvantages of each and
atient and physician preference. Specifi-
ally, there is no evidence that radioactive
reatment given to the mother before preg-
ancy has any adverse effect on the fetus or
hildren later in life; however, it is custom-
ry to avoid pregnancy for the first 6
onths after radioactive iodine treatment.
The guidelines recommend the testing

f thyroid function for women with a per-
onal history of thyroid disease or symp-
oms of thyroid disease. Routine assess-

ent for the presence of subclinical
ypothyroidism is not recommended. The
uidelines further specify that women be-
ng treated for hypothyroidism will require
ncreased doses of thyroxine early and
hroughout pregnancy to maintain ade-
uate levels; this is especially important
uring the first trimester.36,38

Recommendation. Women of repro-
uctive age with thyroid disease should
e counseled about the risks of these
onditions on pregnancy-related out-
omes for the woman and offspring, and
he importance of achieving optimal re-
lacement therapy prior to conception.
ll women with symptoms of hypothy-

oidism should be screened for thyroid

isease, and if hypothyroid, they should n
e adequately replaced. Strength of rec-
mmendation: A; quality of evidence: II-1.

henylketonuria
urden of suffering
henylketonuria (PKU) is a metabolic
isorder that results from an inherited
eficiency of a liver enzyme known as
henylalanine hydroxylase. This enzyme
eficiency leads to elevated levels of the
mino acid phenylalanine in the blood
nd other tissues. Elevated phenylala-
ine levels result in mental retardation,
icrocephaly, delayed speech, seizures,

czema, behavior abnormalities, and
ther symptoms, if left untreated. Ap-
roximately 1 of every 15,000 infants in
he United States is born with PKU.54

he offspring of mothers with PKU are
t risk for a number of adverse outcomes
ssociated with high maternal phenylal-
nine concentrations.

There is a strong relationship between
ncreasing levels of phenylalanine and fe-
al abnormalities. Fetuses exposed to

aternal phenylalanine levels of 3-10
g/dL had a 24% chance of microceph-

ly and congenital heart disease was not
een; in contrast, fetuses exposed to ma-
ernal phenylalanine levels greater than
0 mg/dL had a 73% chance of micro-
ephaly and a 12% chance of congenital
eart disease.54,55 Facial dysmorphisms,
icrocephaly, low birthweight, fetal

rowth restriction, developmental delay,
nd learning difficulties are also associ-
ted with maternal phenylalanine lev-
ls.56,57 Unfortunately, few women with
KU achieve metabolic control prior to
onception and maintain it during preg-
ancy,54 and the difficulty of controlling
lood phenylalanine levels as patients get
lder is widely recognized.58

ow detectable is the condition?
ll states perform newborn screening for
KU.54

ow effective are the
urrent treatments?
ffective treatment for PKU involves
trict metabolic control using a low-phe-
ylalanine diet. The newborn screening
rogram for PKU has been remarkably
uccessful in that infants, when diag-

osed early in the newborn period and c

Supplement to DECEMBER 2008 Amer
reated to achieve good metabolic con-
rol, have normal health and develop-

ent and can likely expect a normal life
pan. However, metabolic control of
KU can be difficult to achieve, and poor
ontrol can result in significant decline
f mental and behavioral performance.54

mpact of preconception care
t has been demonstrated that the ad-
erse outcomes associated with maternal
KU can be prevented when mothers ad-
ere to a low phenylalanine diet before
onception and continue it throughout
heir pregnancy.54,59-61

ecommendations
y other groups
he American College of Obstetricians
nd Gynecologists and the National In-
titutes of Health have issued recom-

endations with regard to the screening
nd management of PKU.54,59 They rec-
mmend that phenylalanine levels below
mg/dL be achieved at least 3 months

efore conception and that levels of 2-6
g/dL be maintained throughout the

regnancy.
Recommendation. Women of repro-

uctive age with phenylketonuria
hould be counseled about the impor-
ance of maintaining low phenylala-
ine during their child-bearing years
nd should be encouraged to resume a
ow phenylalanine diet, particularly
hen they are planning to become
regnant, to avoid adverse outcomes

or the offspring. Women who do not
esire a pregnancy should be encour-
ged to use contraception. Strength of
ecommendation: A; quality of evidence:
I-1.

eizure disorders
urden of suffering
eizure disorders affect approximately
% of the general population.62 It has
een estimated that 3-5 per 1000 births
re to women with seizure disorders,
aking them the most common serious

eurological complications during preg-
ancy.63 Both the seizure disorder itself
nd the medications used to treat the dis-
rder can have serious impacts on preg-
ancy outcomes. Women with seizure
isorders are at increased risk for an in-

rease in the frequency of seizures during

ican Journal of Obstetrics & Gynecology S313
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regnancy. During pregnancy, seizure
requency increases in approximately
ne third of women with seizure
isorders.64

There is an increased incidence of
ongenital anomalies among offspring
orn to women who experience sei-
ures during pregnancy, whether they
re on treatment or not, and to those
ho take anticonvulsant medications.
he risk of major malformations, mi-
or anomalies, and dysmorphic fea-

ures is 2- to 3-fold higher for infants of
others with epilepsy who receive

reatment with antiepileptic drugs,
ompared with the risk for infants of
others without epilepsy.65

Other adverse pregnancy-related out-
omes associated with seizure disorders
nclude spontaneous abortion, low
irthweight, diminished head circum-
erence, developmental disabilities, neo-
atal hemorrhagic disorder (caused by
nticonvulsant-induced vitamin K defi-
iency), and perinatal death.66

Many anticonvulsants commonly used
o treat seizure disorders, including phe-
ytoin, carbamazepine, barbiturates, and
alproate have known teratogenicity in
umans,66 which can cause neural tube
efects, cleft lip and palate, cardiac anom-
lies, facial abnormalities, and skeletal ab-
ormalities. The risk of anomalies in-
reases significantly with higher-dose
herapy67 and polytherapy, compared with

onotherapy.68 One mechanism of ter-
togenicity may be anticonvulsant-related
eductions in folic acid, disturbances in fo-
ic acid-mediated biochemical processes,
r both.66

ow effective are the
urrent treatments?
urrently available anticonvulsant
edications are effective in controlling

eizures among those with seizure
isorders.69

mpact of preconception care
o date, no well-designed studies have

pecifically addressed the role of specific
reconception strategies for the manage-
ent of seizures on pregnancy-related

utcomes for women with seizure disor-

ers and their offspring. However, existing h

314 American Journal of Obstetrics & Gynecology
andomized controlled trials and cohort
tudies clearly document the teratogenicity
f phenytoin, carbamazepine, barbitu-
ates, and valproate and the increased risk
f teratogenicity at higher doses and with
olytherapy.66-68

Preconception counseling and family
lanning are important in the care of
omen of reproductive age who have sei-

ure disorders. Preconception counseling
an appropriately inform women of the
isks to their own health from pregnancy
nd the risks of their condition on preg-
ancy-related outcomes. A thorough as-
essment by a neurologist prior to preg-
ancy could address whether the woman is
n appropriate candidate for a withdrawal
f anticonvulsant therapy or for adjust-
ent of her medication regimen (with the

oal of achieving monotherapy, if possible,
nd the lowest possible dosages to control
eizures). The principles that govern with-
rawal in women considering pregnancy
re the same as the principles for with-
rawal for the general population of pa-
ients with seizures.70 In general, with-
rawal can be considered in any woman
ho has been seizure free for at least 2

ears.70

Contraception is important for
omen who choose not to have a preg-
ancy and for helping women achieve
ptimal timing of pregnancy in relation
o the optimal control of their condition.
here are considerations in choosing a
ontraceptive method for women with
eizure disorders. Combined oral con-
raceptives do not exacerbate seizures;
owever, the efficacy of oral contracep-
ives is impaired by concomitant use of
nticonvulsants that induce liver en-
ymes (eg, phenytoin, carbamazepine,
arbiturates, topiramate, and tiagabine).
pecifically among women without sei-
ures, the failure rate of combined oral
ontraceptives with high estrogen dose
� 50 �m) is 0.7 per 100 woman-years,
hereas the rate increases to 3.1 per 100
oman-years in those receiving liver en-

yme-inducing anticonvulsants. Failure
ates are higher for combined oral con-
raceptives with lower doses of estrogen
� 35 �m). Progestin-only methods also

ave a higher failure rate.66,71 m
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ecommendations
y other groups
he American Academy of Neurology
as a published practice guideline for the
anagement of women with seizure dis-

rders,63 which specifies that women of
eproductive age with seizure disorders
hould be placed on monotherapy at the
owest dose whenever possible, and folic
cid supplementation should be insti-
uted at 0.4 mg per day. If hormonal con-
raception is chosen by women taking an
nzyme-inducing anticonvulsant, the
isks of failure should be discussed and a
ormulation that includes at least 50 �m
f ethinyl estradiol should be used.
Women planning to become pregnant

hould be evaluated for the possibility of
djustment (or withdrawal) of their an-
iconvulsant medication and prepreg-
ancy counseling. If withdrawal is
lanned, this should be completed at

east 6 months prior to conception.63

he American College of Obstetricians
nd Gynecologists has an educational
ulletin addressing seizure disorders in
regnancy, which specifies that to opti-
ize the neonatal outcome in a patient

equiring anticonvulsant therapy, using
single drug at the lowest possible dose

o control seizures is preferable.65

Recommendation. Women of repro-
uctive age with seizure disorders should
e counseled about the risks of increased
eizure frequency in pregnancy, the po-
ential effects of seizures and anticonvul-
ant medications on pregnancy out-
omes, and the need to plan their
regnancies with a health care provider
ell in advance of a planned concep-

ion. Those taking liver enzyme-induc-
ng anticonvulsants should be coun-
eled about the increased risk of
ormonal contraceptive failure.
henever possible, women of repro-

uctive age should be placed on anti-
onvulsant monotherapy with the low-
st effective dose to control seizures.

Those who are planning a pregnancy
hould be fully evaluated for consider-
tion of alteration or withdrawal of the
nticonvulsant regimen prior to concep-
ion and should initiate folic acid supple-

entation of 4 mg per day for at least 1

onth prior to conception and until the
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nd of the first trimester to prevent neu-
al tube defects. Strength of recommenda-
ion: A; quality of evidence: II-2.

ypertension
urden of suffering

n 2002, a national survey estimated that
% of women of reproductive age had
hronic hypertension (HTN).1 In 2002,
he hospital estimate for HTN prior to
regnancy among 15-54 year old women
as 28.9 per 1000 deliveries, a 2-fold in-

rease from 12.3 in 1993.72

Pregnancies complicated by chronic
TN, especially if severe, may be associ-

ted with worsening hypertension, pre-
clampsia and eclampsia, central nervous
ystem hemorrhage, cardiac decompensa-
ion, and renal deterioration.73,74 HTN
uring pregnancy also poses substantial fe-
al risks that include preterm birth, intra-
terine growth restriction, placental ab-
uption, and fetal demise.75 Superimposed
reeclampsia in women with hyperten-
ion is associated with significant adverse
erinatal outcomes.76 Pregnancy out-
ome is related to the degree of hyperten-
ion and the presence or absence of
reeclampsia.77-79

ow effective are the
urrent treatments?
he medical treatment of high blood
ressure is very effective in reducing

ong-term, adverse cardiovascular out-
omes and stroke as demonstrated in
any studies of the past 40 years.80

owever, the data supporting improved
regnancy-related outcomes among
omen with HTN treated with antihy-
ertensive medications are less compel-

ing. A systematic review of management
f chronic hypertension during preg-
ancy concluded that “the evidence base
egarding pharmacologic management
f chronic hypertension during preg-
ancy is too small to either prove or dis-
rove moderate to large benefits of anti-
ypertensive therapy.”74

There is, to date, no scientific evidence
hat antihypertensive therapy will im-
rove perinatal outcomes for women
ith mild hypertension in pregnancy

140-179 mm Hg systolic or 90-109 mm
g diastolic blood pressure).81-83 Specif-
cally, multiple metaanalyses of random- p
zed controlled trials show that the major
aternal outcomes improved by treat-

ng mild to moderate hypertension in-
lude decreased progression to severe
ypertension and decreased need for ad-
itional antihypertensive therapy.84,85

here are, however, demonstrable bene-
ts for pregnancy-related outcomes

rom antihypertensive therapy among
omen with severe chronic hyperten-

ion (systolic blood pressure � 180 mm
g or diastolic blood pressure � 110
m Hg).79

Methyldopa has been the most com-
only tested therapy, with 14 random-

zed controlled trials demonstrating its
fficacy at reducing blood pressure and
afety during pregnancy.84 Metaanalyses
f beta-blocker trials show a borderline

ncrease in small-for-gestational-age in-
ants, with no related increase in perina-
al mortality as well as a decrease in the
ncidence of respiratory distress syn-
rome.86 Among the beta-blockers,
tenolol, especially when started early in
regnancy, has been associated with fetal
rowth restriction in several uncon-
rolled studies and 1 small trial. From
hese studies, however, the causal nature
f the association remains unclear be-
ause of multiple agents being simulta-
eously administered and the inability to
eparate effects of the mother’s underly-
ng pathophysiology from effects of the
rug. Labetalol has been associated with

etal growth restriction in 3 randomized
rials of hypertensive disorders other
han chronic hypertension. Other beta-
lockers, such as metoprolol, pindolol,
nd oxprenolol, have not been associ-
ted with fetal growth retardation, but
vailable data concerning these agents
re scarce.87

Calcium channel blockers have mostly
een evaluated for use late in pregnancy
o their benefit-to-risk ratio remains un-
lear, although they are generally re-
arded as safe and effective.88 Diuretics
re known to decrease the circulating
lasma volume, but a metaanalysis of 9
andomized trials evaluating diuretics
uring pregnancy did not find an in-
reased risk of adverse fetal events nor
id a large cohort study.87 Angiotensin II
eceptor blockers are contraindicated in

regnancy, having been linked to mis- a

Supplement to DECEMBER 2008 Amer
arriage, fetal death, fetal renal failure,
nd malformations.89-92

mpact of preconception care
o date, no well-designed studies have
ddressed the effects of specific precon-
eption strategies for the management of
TN on pregnancy-related outcomes

or the woman and her offspring. How-
ver, 3 trials synthesized in a recent re-
iew had evidence relevant to the pre-
onception management of chronic
ypertension because they included
omen 30-54 years of age. The data, in-
olving 8565 women aged 30-54 years
ith mild to moderate HTN, show ap-
roximately 250 (95% confidence inter-
al, 158-1606) such women need to be
reated for 5 years to prevent a fatal or
onfatal cardiovascular event such as
troke. Women who are either younger
han those involved in the trials or who
re treated for intervals shorter than 5
ears can expect less clinical benefit from
ntihypertensive therapy.87

Contraception is important for women
ho choose not to have a pregnancy and

or helping women achieve optimal timing
f pregnancy in relation to the optimal
ontrol of their condition. Patients with
ild or well-controlled HTN (140-159/

0-99) may be considered for low-dose
ombination oral contraceptives or pro-
estin-only methods, particularly in the
bsence of other risk factors such as smok-
ng, diabetes, hyperlipidemia, or obesity.
ombination pills are not recommended

n moderate to severe HTN (�160/100) or
f blood pressure cannot be monitored.93

he WHO lists the Copper T380A as a rec-
mmended method of contraception for
omen with mild or moderate to severe
ypertension or if blood pressure can not
e monitored.

ecommendations
y other groups
oth the American College of Obstetri-
ians and Gynecologists (ACOG) and
he National High Blood Pressure Edu-
ation Program (NHBPEP) recommend
hat the preconception care of women
ith hypertension should include coun-

eling about the sizable (25%) risk of su-
erimposed preeclampsia and its associ-

ted complications and that those with

ican Journal of Obstetrics & Gynecology S315
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ypertension of several years’ duration
hould undergo a preconception assess-

ent for ventricular hypertrophy, reti-
opathy, and renal disease because target
rgan damage can progress during
regnancy.
Both ACOG and the NHBPEP have

tatements to address the treatment of
igh blood pressure during pregnancy.
he ACOG practice bulletin states there

s no evidence that antihypertensive
reatment for mild to moderate hyper-
ension improves maternal or fetal out-
omes, even for women who are already
eceiving hypertension treatment. ACOG
uggests treatment may be stopped during
regnancy or not initiated until blood
ressures reach 150-160 mm Hg systolic or
00-110 mm Hg diastolic, unless the
other has underlying renal or cardiovas-

ular disease. Continuing previous antihy-
ertensive medication is another option,
lthough angiotensin-converting enzyme
nhibitors and angiotensin receptor block-
rs are contraindicated during preg-
ancy.90 The NHBPEP recommends the
ame guidelines as ACOG.91

Recommendation. Women of repro-
uctive age with chronic hypertension
hould be counseled about the risks as-
ociated with hypertension during preg-
ancy for both the woman and her off-
pring and the possible need to change
he antihypertensive regimen when she
s planning a pregnancy. Those with hy-
ertension for several years should be as-
essed for ventricular hypertrophy, reti-
opathy, and renal disease prior to
regnancy. Angiotensin-converting en-
yme inhibitors and angiotensin-recep-
or blockers are contraindicated during
regnancy; women who could become
regnant while taking these medications
hould be counseled about their adverse
etal effects and should be offered con-
raception if they are not planning a
regnancy. Women who are planning a
regnancy should discontinue these
edications prior to pregnancy. Strength

f recommendation: A (because of medi-
ations); quality of evidence: II-2.

heumatoid arthritis
urden of suffering
heumatoid arthritis (RA) is the most

ommon rheumatic disease that compli- a

316 American Journal of Obstetrics & Gynecology
ates pregnancies. It affects 1-2% of the
dult population with a female predom-
nance.94 Fortunately, the disease remits
n approximately 70-80% of patients
uring pregnancy,95 probably because of
he normal shift to a less inflammatory
tate and human leukocyte antigen mis-

atch between the mother and fe-
us.96-98 However, 20-30% of patients
ill continue to have active or worsening
isease during pregnancy.99

RA does not decrease fertility but may
rolong time to conception.100,101 Most
eports do not show any increase in fetal
orbidity or losses among pregnant
omen with RA.102,103 However, active
A may increase the risk of low birth-
eight, and corticosteroid use may in-

rease the risk of fetal growth restriction
nd preterm premature rupture of mem-
ranes.104 Approximately 90% of pa-
ients flare in the postpartum period,
sually within the first 3 months.105 The
are may be caused by decreased proges-

erone and cortisol, increased prolactin,
nd a return to Th1 predominance.106

resently it is unclear whether breast-
eeding might exacerbate postpartum
are.107

ow effective are the
urrent treatments?
o treatment is curative for RA; how-

ver, several therapies modify the disease
r result in the control of symptoms as-
ociated with RA. The safety of agents
sed to treat RA during pregnancy was
ecently reviewed by Chamber et al.108

ased on available data, the teratogenic
isk of corticosteroids and nonsteroidal
ntiinflammatory drugs (NSAIDs) fol-
owing first-trimester exposure is mini-

al. NSAIDs should be discontinued by
7 weeks’ gestation to avoid premature
losure of the ductus arteriosus. The ac-
ive metabolite of leflunomide under-
oes extensive enterohepatic circulation
nd has a prolonged and unpredictable
alf-life; cholestyramine administration
ay enhance elimination of leflunomide
etabolite before pregnancy.
Safety data on other disease-modifying

ntirheumatic drugs are limited. NSAIDs
re compatible with breast-feeding, al-
hough there is potential risk of jaundice

nd kernicterus. Corticosteroids may be a

Supplement to DECEMBER 2008
sed, but breast-feeding should occur 4
ours after the last dosing. Hydroxychlo-
oquine and sulfasalazine should be used
autiously, and azathioprine, cyclospor-
ne,cyclophosphamide,methotrexate, and
hlorambucil should be avoided. There are
nsufficient data regarding tumor necrosis
actor antagonists, anakinra, and ritux-
mab in relation to pregnancy or
actation.109

mpact of preconception care
o studies have investigated the effect of
reconception strategies on pregnancy-
elated outcomes for women of repro-
uctive age with RA. Preconception
ounseling and family planning are im-
ortant in the care of the woman of re-
roductive age with RA. Patients should
e advised of the natural history of the
isease during pregnancy and the likeli-
ood of flare during pregnancy. Also, pa-
ients should be counseled about the
xtremely teratogenic effects of metho-
rexate and leflunomide and the need to
iscontinue these medications prior to
regnancy. Decisions regarding the con-
inued use of other disease-modifying
ntirheumatic drugs in patients plan-
ing a pregnancy should be made by
eighing potential benefits against
nown fetal risks. Women with RA who
re using these medications should be
ffered suitable contraception. Male pa-
ients should be made aware of the ef-
ects methotrexate, leflunomide, sul-
asalazine, and cyclophosphamide may
ave on their fertility.
Contraception is important for women

ith RA who do not desire to have a preg-
ancy. Hormonal contraception including
ral contraceptive pills may be used but
heir long-term effects on RA remain un-
lear.110 Intrauterine devices should not be
sed by women with RA if they are on cor-

icosteroids or other immunosuppressive
herapy. 93

ecommendations
y other groups
o practice recommendations or treat-
ent guidelines related to the treatment

f rheumatoid arthritis in pregnant
omen or women planning a pregnancy
re identified.
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Recommendation. Women of repro-
uctive age with RA should be advised
f the natural history of the disease dur-

ng pregnancy and the probability of a
are after pregnancy. The most impor-

ant task is to review the patient’s medi-
ation use. NSAIDs should be discontin-
ed by 27 weeks’ gestation. Methotrexate
nd leflunomide are extremely terato-
enic and should be discontinued in
omen planning a pregnancy. Men with
A should be informed of the possible
ffects of leflunomide, sulfasalazine, and
yclophosphamide on fertility. Strength
f recommendation: A; quality of evidence:
II.

ystemic lupus
rythematosus (SLE)
urden of suffering
LE is 1 of the most common autoim-
une disorders that affect women of re-

roductive age. In the United States, the
revalence of SLE is 14.6 to 50.8 cases per
00,000 in the general population. The
ncidence of SLE is much more common
mong females than males and among
frican Americans than whites, with a
revalence of SLE in female African
mericans from 17.9 to 283 cases per
00,000.111

Whether exacerbations of SLE are
ore common during pregnancy re-
ains controversial. However, it is gen-

rally agreed that exacerbations during
regnancy are common (57% of those
ith SLE).112 SLE increases the risk of

pontaneous abortion, intrauterine fetal
eath, preeclampsia, and fetal growth re-
triction, with the greatest risk being of
reterm birth (25%). In addition, ap-
roximately 10% of women with SLE
nd anti-Ro antibodies will have a baby
ith neonatal lupus. Perinatal outcomes

mong women with SLE depend on the
tability of the disease. Prognoses for
oth mother and child are best when SLE

s quiescent for at least 6 months before
he pregnancy and when the mother’s
nderlying renal function is stable and
ormal or near normal.112

ow detectable is the condition?
LE is diagnosed according to diagnostic
riteria defined by the American College

f Rheumatology, which involve the as- c
essment of physical examination fea-
ures as well as laboratory parameters
nd should be considered among
omen with recurrent spontaneous

bortions.113

ow effective are the
urrent treatments?
o treatment is curative for SLE; how-

ver, several therapies are disease modi-
ying or result in the control of symp-
oms associated with SLE.

Randomized controlled trials demon-
trate that maternal treatment with low-
ose aspirin and subcutaneous heparin

s as effective as low-dose aspirin and
rednisone or low-dose aspirin alone in
voiding adverse fetal consequences with
ess frequent preeclampsia, premature
upture of membranes, and preterm
elivery.114,115

Azathioprine and cyclophosphamide
re the 2 most commonly used cytotoxic
gents used in treating SLE. Cyclophos-
hamide is teratogenic in humans and
hould therefore be avoided during
regnancy, and appropriate contracep-
ion should be advised during the peri-
ds of cyclophosphamide therapy.112,116

zathioprine has not been associated
ith congenital defects in humans; how-

ver, the number of reported cases with
dequate follow-up may not be sufficient
o detect a small increase in these
ates.117-119 For patients in whom im-
unosuppression is necessary to control

isease, azathioprine may be continued
hroughout pregnancy. Cyclosporin A
oes not seem to be associated with ter-
togenicity in human studies120,121 and
ay be considered as an alternative to

ther cytotoxic agents for severe disease
n patients with SLE.

Hydroxychloroquine is the most com-
on antimalarial drug used to treat SLE.
ohort studies reveal that it is safe to use
uring pregnancy.122-125 Because with-
rawal of hydroxychloroquine is associ-
ted with flares of SLE, it should not be
topped unnecessarily during pregnancy
n patients with SLE.112

mpact of preconception care
number of studies demonstrate that ac-

ive SLE at the time of conception is asso-

iated with a higher risk of disease exacer- d
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ation during pregnancy and a higher
ate of adverse pregnancy-related out-
omes.126-129 Rates of exacerbation range
rom 7% to 33% in women who have been
n remission for at least 6 months to 61-
7% in women who have active disease at
he time of conception. Flares and adverse
regnancy outcomes are particularly ele-
ated among those with lupus nephritis
pon conception.127,129,130 The longer the
atient is in remission at the time of con-
eption, the greater the chance the preg-
ancy will be carried to term without
omplications.112

Contraception is important for women
ho choose not to have a pregnancy and

or helping women achieve optimal timing
f pregnancy in relation to the optimal
ontrol of their condition. There are nu-
erous considerations in choosing a con-

raceptive method for women with SLE.
ase reports associate estrogen-containing

ontraceptives with exacerbation of
LE,131-134 but retrospective studies have
ailed to find such an association.135-137

owever, there is some evidence that the
isk of thromboembolism related to com-
ined oral contraceptives may be higher in
LE patients, especially those with positive
ntiphospholipid antibodies.138,139 Pro-
estin-only contraceptives may be a good
hoice for patients with antiphospholipid
ntibodies or with risk factors for throm-
oembolic disease (age � 35 years old,
bese, smoking, hypertension). Intrauter-

ne contraceptive devices are associated
ith an increased risk of infection among
LE patients, especially those who are on
mmunosuppressive therapy.112

ecommendations
y other groups
xperts advise that in patients with SLE
regnancy is best undertaken during pe-
iods of disease quiescence. In particular,
ephritis, if present, should be in remis-
ion for at least 6 months before concep-
ion. Because of its teratogenicity, cyclo-
hosphamide should be avoided in
regnancy. Furthermore, it is advised
hat all pregnancies complicated by SLE
hould be considered high risk and man-
ged with involvement of a high-risk
erinatal team.112

Recommendation. Women of repro-

uctive age with SLE should be coun-
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eled about the risks associated with SLE
uring pregnancy for both the woman
nd her offspring, the importance of op-
imizing disease control prior to preg-
ancy, the possible need to change the
edication regimen close to conception

r early in pregnancy, and the impor-
ance of specialized prenatal care once
regnant. Those whose treatment regi-
en involves cyclophosphamide should

e advised of its teratogenic nature and,
henever possible, should be changed to
safer regimen prior to conception and
ffered contraception if they are not
lanning a pregnancy. Strength of recom-
endation: B; quality of evidence: II-2.

hronic renal disease
urden of suffering
he incidence of moderate chronic renal
isease is estimated to be between 6 and
2 per 10,000, respectively.140 The diag-
osis of renal disease before pregnancy is
pproximately 0.03% in a population-
ased study of pregnant women with
idney disease.141 The potential impact
f chronic renal disease is dependent on
he degree of serum creatinine elevation,
efined as mild (0.9-1.4 mg/dL), moder-
te (1.4-2.5 mg/dL), or severe (� 2.5 mg/
L), and the level of hypertension.142

Pregnant women with mild renal dis-
ase and normal blood pressure have a
reater than 90% chance of a successful
utcome and are unlikely to be affected
y the progression of renal disease.143

n the other hand, women with moder-
te or severe renal disease before preg-
ancy are at risk for developing worsen-

ng renal function during pregnancy. In
study, for women with serum creati-

ine levels above 2.0 mg/dL at the begin-
ing of pregnancy, the progression to
nd-stage renal disease was 23% within 6
onths after delivery.144

Maternal morbidity associated with
oderate to severe chronic renal disease

ommonly includes the development of
reeclampsia, anemia, chronic hyperten-
ion, and cesarean delivery. Adverse preg-
ancy outcomes associated with maternal
enal disease include preterm delivery, fe-
al growth restriction, and increased fetal
oss and stillbirth.141,144-149 In fact, most

regnancies with moderate to severe renal w

318 American Journal of Obstetrics & Gynecology
nsufficiency will result in a preterm
irth.150

When hypertension is present at con-
eption (defined as mean arterial pres-
ure � 105 mm Hg), there is a 10-fold
ncrease in fetal loss at comparable se-
um creatinine levels, compared with
omen who are spontaneously or thera-
eutically normotensive.151 Addition-
lly, proteinuria is associated with poor
regnancy outcomes and long-term pro-
ression of renal disease.152

A separate issue from the effect of re-
al disease on pregnancy is the possible
ffect on the fetus of drugs used to treat
enal disease. Angiotensin-converting
nzyme inhibitors and/or angiotensin II
eceptor blockers, which are commonly
sed among renal patients, are known

eratogens (discussed more fully in Hy-
ertension section).

ow effective are the
urrent treatments?
he impact of current treatment varies,
epending on specific diagnosis. Man-
gement guidelines for pregnant women
ith chronic renal disease are based

olely on retrospective and observational
eries and opinions.142

mpact of preconception care
o date, no well-designed studies have

pecifically addressed the role of specific
reconception strategies for the manage-
ent of patients with renal disease.
owever, cohort studies document that

he higher the serum creatinine, protein-
ria, and blood pressure prior to concep-

ion, the greater the risk of disease pro-
ression during pregnancy and adverse
regnancy outcomes.143,144,151,152

Preconception counseling and family
lanning are important in the care of
omen of reproductive age with renal
isease. Preconception counseling can
ppropriately inform women of the risks
o their own health from pregnancy and
he risks of their condition and medica-
ions that may be used to treat the con-
ition on pregnancy-related outcomes
s well as the need for blood pressure
ontrol prior to and throughout the
regnancy to lessen risks.
Contraception is important for women
ho choose not to have a pregnancy or in w
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elping women achieve optimal timing of
regnancy in relation to control of their
ondition. Absolute contraindications to
ral contraceptive pills relevant to women
ith chronic kidney disease include signif-

cant cardiovascular disease, history of ve-
ous thromboembolism, smokers older

han 35 years, and impaired liver function.
ystemic lupus erythematosus, hypertri-
lyceridemia, hypertension, and diabetes
ellitus are relative contraindications, and

ower-dose oral contraceptive pills may be
easonable. Progestin-only pills can be
onsidered for patients who cannot take
strogen. 93

ecommendations
y other groups
here were none identified.
Recommendation. Women of repro-

uctive age with renal disease should be
ounseled about the likelihood of pro-
ression of renal disease during preg-
ancy and irrespective of pregnancy; the

ncreased risk of adverse pregnancy out-
omes for the woman and offspring; and
he importance of achievement or main-
enance of normal blood pressure prior
o conception. Angiotensin-converting
nzyme inhibitors and angiotensin-re-
eptor blockers are contraindicated dur-
ng pregnancy; women who could be-
ome pregnant while taking these
edications should be counseled about

heir adverse fetal effects and should be
ffered contraception if they are not
lanning a pregnancy. Women who are
lanning a pregnancy should discon-
inue these medications prior to preg-
ancy in favor of a safer regimen when-
ver possible. Women who do not desire
regnancy should be offered an appro-
riate method of contraception. Strength
f recommendation: B; quality of evidence:
I-2.

ardiovascular disease
urden of suffering
pproximately 3% of women 18-44
ears of age have cardiac disease, and ap-
roximately 1% of pregnancies are com-
licated by cardiac disease.1 Congenital
eart disease in pregnancy is increasingly
ommon as more affected women are
urviving into reproductive age.153 For

omen with cardiac disease, however,
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he physiologic alterations of pregnancy
an result in decomposition of the cardiac
ondition with increased symptoms, mor-
idity, and mortality.154 In fact, cardiac
onditions account for 10-25% of mater-
al mortality in the United States and are
lmost exclusively seen in patients with
ulmonary hypertension, endocarditis,
oronary artery disease, cardiomyopathy,
nd sudden arrhythmias.155

The prediction of maternal and neo-
atal outcomes is based on classification
f the severity of heart disease.156,157 A

arge prospective Canadian cohort of
regnant women with heart disease re-
ealed that those at greatest risk for a car-
iac event in pregnancy had at least 1 of
he following: a prior cardiac event or ar-
hythmia, New York Heart Association
unctional class greater than II or cyano-
is, left heart obstruction, or systematic
entricular dysfunction. The estimated
isks of a cardiac event in pregnancy with
, 1, and more than 1 of these predictors
ere 5%, 27%, and 75%, respectively.
In the same cohort, the risk of fetal or

eonatal death was doubled from the
aseline of 2-4% if any of the following
ere present: New York Heart Associa-

ion class greater than II or cyanosis at
he baseline prenatal visit, maternal left
eart obstruction, smoking during preg-
ancy, multiple gestations, and use of an-

icoagulants throughout pregnancy.154

he risk of heart disease is increased in the
ffspring of patients with almost all forms
f congenital heart disease and is higher if
he affected parent is the mother.154,158

A sizable proportion of those with car-
iac diseases (eg, valvular heart disease,
rosthetic heart valves, and dilated car-
iomyopathy) may be treated with war-

arin. Warfarin, a coumadin derivative
hat is used for the control of blood clot-
ing, can produce a characteristic embry-
pathy with first-trimester exposure
nd, less commonly, central nervous sys-
em abnormalities and fetal bleeding
ith exposure after the first trimester.159

n contrast, heparin does not cross the
lacenta and is not known to be terato-
enic. However, several reports of hepa-
in failure that resulted in serious conse-
uences for pregnant women with
echanical heart valves have caused
ome to recommend that warfarin be used p
referentially in women with mechanical
rosthetic valves during the second and
hird trimesters of pregnancy. The Centers
or Disease Control and Prevention rec-
mmendations specify that to avoid expo-
ure to warfarin during early pregnancy,
eparin should be substituted for warfarin
efore the onset of pregnancy whenever
ossible.160-162

ow effective are the
urrent treatments?
here are effective medical and surgical

reatments for a variety of congenital and
cquired cardiac conditions. A complete
iscussion of treatment of cardiac condi-
ions is beyond the scope of this manu-
cript. A thorough discussion of the
reatment of congenital and acquired
ardiac conditions during pregnancy has
een published.163

mpact of preconception care
ohort studies demonstrate improved
aternal and fetal outcomes when cya-

otic heart disease164,165 and symptom-
tic obstructive lesions (eg, aortic steno-
is and pulmonary stenosis)166 are
orrected prior to pregnancy. During
regnancy, cardiovascular surgery is
ore dangerous, involving a 6% risk of
aternal mortality and a 30% risk of fe-

al mortality.167 Otherwise, there are no
ublished studies addressing the effect of
reconception intervention strategies or
regnancy-related outcomes for women
ith cardiac disease. However, cohort

tudies document adverse pregnancy-re-
ated outcomes (for the woman and her
ffspring) associated with various car-
iac diseases. Maternal and neonatal
ortalities are high (30% and 12%, re-

pectively) among patients with pulmo-
ary hypertension.168 Patient knowledge
f these risks prior to conception may
ffect their desire to have children.

Preconception counseling is impor-
ant in the care of women of reproduc-
ive age with cardiac disease. Preconcep-
ion counseling can appropriately
nform women of the risks to their own
ealth from pregnancy and the risks of
heir condition on pregnancy-related
utcomes. For patients with congenital
eart disease, genetic counseling prior to

regnancy may help identify the risk to a

Supplement to DECEMBER 2008 Amer
he offspring. Finally, a thorough assess-
ent by a cardiologist prior to preg-

ancy to define the cardiac lesion and as-
ess the presence of ventricular function,
ulmonary pressure, severity of obstruc-
ive lesions, persistence of shunts, and
resence of hypoxemia can inform
hether the problem can be corrected or
alliated before pregnancy.163

Contraception is important for women
ho choose not to have a pregnancy, for
hich pregnancy may be contraindicated,
r in helping women achieve optimal tim-

ng of pregnancy in relation to the optimal
ontrol of their condition. There are nu-
erous considerations in choosing a con-

raceptive method for women with cardiac
isease. Sterilization of the male partner
arries the least risk for the woman with
ardiac disease who is in a monogamous
elationship and who does not desire chil-
ren. Barrier methods and the Copper
380A are also safe and effective when
sed consistently. Those patients who have
ight to left shunts, ischemic heart disease,
history of stroke, or who have multiple

isk factors for cardiovascular disease (eg,
ge � 35 years, smoker, diabetes, uncon-
rolled hypertension) should not use oral
ontraceptives.169,170 Progestin-only con-
raceptives, including the progestin-releas-
ng intrauterine device, may be used by
omen with cardiac disease.169,171

ecommendations
y other groups
he American Heart Association and the
merican College of Cardiology have a

oint guideline for the management of
alvular heart disease in pregnancy.172

dditionally, they have a joint guideline
or warfarin therapy for pregnant pa-
ients that recognizes 3 options: (1) use
eparin or low-molecular weight hepa-
in (LMWH) throughout pregnancy; (2)
se warfarin throughout pregnancy,
hanging to heparin or LMWH at 38
eeks’ gestation with planned labor in-
uction at approximately 40 weeks; or
3) use heparin or LMWH in the first tri-
ester, switching to warfarin in the sec-

nd trimester and continuing it until ap-
roximately 38 weeks’ gestation and
hen changing to heparin or LMWH at
8 weeks with planned labor induction at

pproximately 40 weeks.162

ican Journal of Obstetrics & Gynecology S319
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Recommendation. Women of repro-
uctive age with cardiac disease should
e counseled about the risks pregnancy
resents to their health, as well as the
isks of the cardiac condition and any
edications needed to treat the condi-

ion (eg, warfarin), on pregnancy-re-
ated outcomes. Those who are consid-
ring or planning a pregnancy should be
ounseled to achieve optimum control
f the condition prior to conception and
hould be offered a suitable contracep-
ive method to achieve optimum timing
f the pregnancy. Those whose treat-
ent regimen involves warfarin should

e counseled about its teratogenic nature
nd, whenever possible, should be
hanged to a less teratogenic anticoagu-
ant prior to conception. Those with a
ongenital cardiac condition should be
ffered preconception genetic counsel-

ng. Those who do not desire a preg-
ancy should be offered a suitable form
f contraception. Strength of recommen-
ation: B; quality of evidence: II-3.

hrombophilia
urden of suffering
hrombophilias (disorders that predis-
ose to spontaneous, inappropriate ve-
ous clotting events) can be inherited or
cquired. The prevalence of the various
hrombophilias vary substantially with
thnicity, and numerous studies have
ielded varying estimates of the preva-
ence of thrombophilias in pregnancy.
he most common inherited disorders
uring pregnancy are mutations in fac-
or V Leiden, prothrombin gene, and

ethylenetetrahydrofolate reductase.
hites have a higher rate of genetic

hrombophilias than other racial
roups.173 The factor V Leiden mutation
ay be present in as many as 1 in 20 Cau-

asian individuals, but it is very uncom-
on in Asian populations. Antiphos-

holipid antibody syndrome is the most
ommonly acquired thrombophilia of
regnancy and is more common in
lacks.174

Several studies demonstrate an associ-
tion between thrombophilias and ad-
erse pregnancy outcomes. Maternal ef-
ects of thrombophilias include an
ncreased risk of venous thromboembo-

ism (including deep vein thrombosis, c

320 American Journal of Obstetrics & Gynecology
ulmonary embolism, and cerebral vein
hrombosis), arterial thrombosis (pe-
ipheral and cerebral), and severe pre-
clampsia. Placental and fetal effects in-
lude thrombosis and infarcts, placental
bruption, recurrent miscarriage, fetal
rowth restriction, fetal stroke, and
eath.175-179

ow detectable is the condition?
he presence of a thrombophilia in an

ndividual may be suspected in the pres-
nce of a personal or family history of
enous thrombotic events, a history of
ecurrent early or late pregnancy loss, se-
ere preeclampsia, severe intrauterine
rowth restriction, or placental abrup-
ion/insufficiency. The sensitivity and
pecificity of family history as a tool for
etecting the thrombophilias in the pre-
atal setting is largely unknown and very

ikely varies among populations. Labora-
ory testing for specific thrombophilias
s widely available and both sensitive
nd specific if properly ordered and
nterpreted.

A thrombophilia work-up may in-
lude testing for the following condi-
ions: factor V Leiden, prothrombin
20210A mutation, antithrombin III
eficiency, hyperhomocystinemia, pro-
ein C deficiency, protein S deficiency,
nd the presence of lupus anticoagu-

ants.175-186 Although genetic testing for
actor V Leiden and prothrombin
20210A can be offered and interpreted

t any time, antithrombin III assays are
ffected by anticoagulation and acute
hrombosis, and protein C and protein S
ssays are affected by acute thrombosis,
regnancy, oral contraceptives, and war-

arin.176 Because of the complexity and
ariety of tests available for thrombo-
hilia, primary care providers may wish
o work with a genetics health profes-
ional and/or a hematologist when con-
ronted with this clinical scenario.

ow effective are the
urrent treatments?
here are no randomized trials evaluating

hromboprophylaxis for prevention of re-
urrent adverse pregnancy outcomes in
omen with previous severe preeclampsia,

etal growth restriction, or abruptio pla-

enta in association with thrombophilias. d

Supplement to DECEMBER 2008
herefore, any recommendation to treat
uch women with low-molecular-weight
eparin with or without low-dose aspirin

n subsequent pregnancies should remain
mpiric and/or prescribed after appropri-
te counseling of the patients regarding
isks and benefits.173

Although treatment is controversial,
urrent American College of Obstetri-
ians and Gynecologists guidelines (level
: based primarily on consensus and

xpert opinion) recommend offering
reatment in pregnancy for women with
omozygotic factor V Leiden and pro-
hrombin G20210A mutations, anti-
hrombin III deficiency, and compound
eterozygous factor V Leiden/pro-
hrombin G20210A mutations.175 Addi-
ionally, treatment is recommended for
omen with protein C or protein S defi-

iency as well as for women who are fac-
or V Leiden or prothrombin G20210A

utation heterozygotes. Treatment of
omen with hyperhomocystinemia or
ethylenetetrahydrofolate reductase
utations is not well established;
hereas folic acid supplementation in
omen with hyperhomocystinemia is

afe, treatment is not necessarily
fficacious.176,177,180-184

mpact of preconception care
o studies have specifically evaluated the

ffect of treatment of thrombophilias
rior to conception. However, because
ntreated thrombophilias are associated
ith adverse maternal and fetal conse-
uences and it is well established that
arfarin, commonly used to control
lood clotting, is teratogenic, precon-
eption counseling and family planning
re important considerations for women
ith thrombophilias.
Preconception counseling can appro-

riately inform women of the risks to
heir own health from pregnancy and the
isks of their condition, and any medica-
ions used to treat their condition, on
regnancy-related outcomes. Precon-
eption care may allow women to opti-
ize control of their condition prior to

regnancy and allow women to transi-
ion to a medication regimen that is safer
or the fetus. For patients with heritable

isorders, genetic counseling prior to
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regnancy may help identify the risk to
he offspring.

Contraception is important for women
ho choose not to have a pregnancy and

or helping women achieve optimal timing
f pregnancy in relation to control of their
ondition. Because estrogens promote hy-
ercoagulable states, combination oral
ontraceptive pills are contraindicated
mong women with thrombophilias.
here are no contraindications to proges-

in-only methods, intrauterine devices, or
arrier methods.93

ecommendations
y other groups
he American College of Obstetricians
nd Gynecologists has a practice bulletin
ddressing thrombophilias in preg-
ancy,187 although this bulletin does not
pecifically address preconception con-
erns related to thrombophilia. The
merican Heart Association and the
merican College of Cardiology have a

oint guideline for warfarin therapy for
regnant patients that recognizes 3 op-
ions:162 (1) use heparin or LMWH
hroughout pregnancy; (2) use warfarin
hroughout pregnancy and change to
eparin or LMWH at 38 weeks’ gestation
ith planned labor induction at approx-

mately 40 weeks; or (3) use heparin or
MWH in the first trimester, switching
o warfarin in the second trimester, con-
inuing it until approximately 38 weeks’
estation and then changing to heparin
r LMWH at 38 weeks with planned la-
or induction at approximately 40
eeks.
Recommendation. Providers may con-

ider screening women of reproductive
ge for a personal or family history of
enous thrombotic events or recurrent
r severe adverse pregnancy outcomes.
omen with a personal or family history

uggestive of thrombophilia may then be
ffered counseling and testing for
hrombophilias. Screening for thrombo-
hilias with laboratory testing in routine
are is not recommended. Women of re-
roductive age with a known genetic
hrombophilia should be offered pre-
onception genetic counseling to ad-
ress the risk of the condition to the off-
pring. Strength of recommendation: C;

uality of evidence: III. g
Women of reproductive age with a
hrombophilia whose treatment regi-

en involves warfarin should be coun-
eled about its teratogenic nature and,
henever possible, should be changed to
less teratogenic anticoagulant prior to

onception. Strength of recommendation:
; quality of evidence: II-3.

sthma
urden of suffering
sthma affects up to 8.2% of pregnant
omen and 9.4% of women of repro-
uctive age in the United States.188 For
pproximately 30% of women with
sthma, the severity of the disease wors-
ns during pregnancy. Women who are
ost likely to experience worsening of

heir asthma during pregnancy are those
ith severe or poorly controlled asthma
rior to pregnancy.189 Subsequent preg-
ancies tend to follow a course similar to

he first pregnancy with respect to status
f asthma severity.190

Asthma that is not adequately con-
rolled during pregnancy can result in se-
ious complications for both the mother
nd the fetus. Maternal complications
nclude preeclampsia, hypertension, and
yperemesis gravidarum.191 Fetal com-
lications include increased stillbirth
nd infant death, neonatal hypoxia, in-
rauterine growth retardation, prema-
ure birth, and low birthweight.191,192

omen whose asthma is adequately
ontrolled during pregnancy have peri-
atal outcomes similar to those of non-
sthmatic women.193-195 Studies and ob-
ervations of pregnant women with
sthma demonstrate that the risks of un-
ontrolled asthma appear to be greater
han the risks of necessary asthma

edications.
Studies of pregnant women demon-

trate that most inhaled asthma medica-
ions are safe for patients to use while
regnant. In fact, inhaled corticosteroids
re the prophylactic treatment of choice
or pregnant women with mild, moder-
te, or severe persistent asthma, accord-
ng to the National Asthma Education
nd Prevention Program Expert Panel
NAEPP).196 Specifically, existing obser-
ational cohort data do not associate an
ncreased risk of preeclampsia, total con-

enital malformations, preterm birth, or a
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ow-birthweight infants with maternal
xposure to inhaled beta agonists, cro-
olyn, inhaled corticosteroids, or oral

heophylline. Maternal use of oral corti-
osteroids, however, has been associated
ith reduced birthweight, an increased

isk of preeclampsia, and an increased
isk of oral clefts (first-trimester use).197

evertheless, although some increased
isks may be associated with the gesta-
ional use of oral corticosteroids, these
isks are probably still less than the po-
ential risks to the mother and the fetus
f severe uncontrolled asthma.

ow effective are the
urrent treatments?
here is general agreement that it is safer

or pregnant women with asthma to be
reated with asthma medications than to
ave asthma symptoms or exacerbations
nd reduced lung function that may po-
entially impair oxygenation of the fe-
us.198 Short-acting beta agonists induce
ronchodilation and are the initial res-
ue therapy in pregnant and nonpreg-
ant asthmatics. Although this class of
edications has a pregnancy category C

ating, the human data for albuterol,
etaproterenol, and terbutaline are re-

ssuring. Anticholinergics (category B),
n addition to bronchodilators, are usu-
lly added to short-acting beta agonists
or additional rescue therapy.

Oral corticosteroids (category C) are
sed for asthma exacerbations that do
ot respond to initial rescue therapies.
nfortunately, the use of oral corticoste-

oids during the first trimester of preg-
ancy is associated with a 3- to 6-fold

ncreased risk of oral clefts and low birth-
eight in infants199 as well as an in-

reased risk of maternal preeclampsia.200

owever, when indicated for manage-
ent of severe asthma, these risks of

herapy are much less than the risks of
ncontrolled severe asthma that can in-
lude maternal and/or fetal death.

To both avoid uncontrolled asthma in
he mother and minimize the possible
eed for oral corticosteroids, preventive

herapy with controller medications is
aramount. The choice of controller
herapy may differ in the pregnant vs
onpregnant asthmatic. The first ther-

py currently recommended by the
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merican College of Allergy, Asthma,
nd Immunology (ACAAI)-American
ollege of Obstetricians and Gynecolo-
ists 2000 position paper is still cro-
olyn or nedocromil (category B) be-

ause of reassuring animal and human
ata for use during pregnancy. Unfortu-
ately, these are most efficacious in mild
sthmatics, and further therapy is usu-
lly warranted.

Inhaled corticosteroids are the most ef-
ective prophylactic therapy for asthma,
nd both beclomethasone and budes-
nide have reassuring human data dur-

ng pregnancy. In fact, the Food and
rug Administration changed budes-
nide from pregnancy category C to B
all other inhaled corticosteroids are C).
he ACAAI-ACOG 2000 position paper

ecommends the addition of salmeterol
a long-acting beta agonist) only in pa-
ients not controlled by a maximum dose
f inhaled corticosteroids. Leukotriene
odifiers (montelukast and zafirlukast,

oth category B) have been used in
sthma therapy. However, no human
ata are available, and as a systemic med-

cation, it should be used in pregnancy
nly if it was effective for the patient
rior to pregnancy. Animal data for the

eukotriene modifiers are reassuring.
heophylline (category C) has reassur-

ng human data and may be considered
n patients not controlled by inhaled
orticosteroids.

mpact of preconception care
here are no published studies that spe-
ifically evaluate the impact of precon-
eption asthma care on pregnancy-re-
ated outcomes for the woman and fetus.

owever, research demonstrates that
omen with severe asthma prior to preg-
ancy are more likely to worsen during
regnancy, reinforcing the importance
f adequate asthma control prior to con-
eption.189 Subsequent pregnancies tend
o follow a course similar to the first
regnancy in any given patient,190 sug-
esting the potential for interconception
are focused on achieving asthma con-
rol between pregnancies.

A single published study has evaluated
ealth care outcomes for pregnant
omen with asthma who were and were

ot using an inhaled corticosteroid med- t

322 American Journal of Obstetrics & Gynecology
cation prior to the pregnancy. This
tudy found that patients using an in-
aled corticosteroid before pregnancy
xperienced a decrease in the rate of
sthma-related physician and emer-
ency department visits during the preg-
ancy, whereas the patients not using an

nhaled corticosteroid before pregnancy
xperienced no change in these mea-
ures. Those patients using an inhaled
orticosteroid before pregnancy did not
ave an increase in adverse pregnancy
utcomes relative to the group that was
ot using them.201 Inhaled corticoste-
oids are recommended in the 2004 NA-
PP asthma and pregnancy guidelines as

he prophylactic treatment of choice for
regnant women with persistent
sthma.196 The preferred agent in these
uidelines is budesonide because this is
he only inhaled corticosteroid with
ood and Drug Administration category
ating B, based on accumulated evidence
rom the Swedish Medical Birth Registry
ndicating that budesonide treatment is
ot associated with an increased risk of
ongenital malformations202 or with an
ncreased risk of preterm delivery, still-
irth, or low birthweight.203

Morbidity during pregnancy because
f smoking may be independent of and
dditive to morbidity because of asthma.
urthermore, maternal smoking may be
ssociated with increased risk for wheez-
ng and development of asthma in her
hild.

ecommendations
y other groups
o organizations or professional associ-

tions have published guidelines or rec-
mmendations for the delivery of spe-
ific preconception care to women with
sthma. However, the National Asthma
ducation and Prevention Program
NAEPP) has developed a clinical prac-
ice guideline for management of asthma
uring pregnancy, which recommends
hat asthma be treated aggressively in
omen who are pregnant.196 Inhaled

orticosteroids are recommended in the
004 NAEPP asthma and pregnancy
uidelines as the prophylactic treatment
f choice for pregnant women with per-
istent asthma.196 The preferred agent in

hese guidelines is budesonide because p
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his is the only inhaled corticosteroid
ith Food and Drug Administration cat-

gory rating B, based on accumulated ev-
dence from the Swedish Medical Birth
egistry indicating that budesonide

reatment is not associated with an in-
reased risk of congenital malforma-
ions202 or with an increased risk of
reterm delivery, stillbirth, or low
irthweight.203

Recommendation. Women of repro-
uctive age with asthma should be coun-
eled about the potential for their asthma
ontrol to worsen with pregnancy and
he importance of achieving asthma con-
rol prior to a pregnancy through appro-
riate medical management and avoid-
nce of triggers. Women with asthma
ho are planning to become pregnant or
ho could become pregnant should be

reated with pharmacologic step therapy
or their chronic asthma based on the
CAAI-ACOG recommendations for

he Pharmacologic Step Therapy of
hronic Asthma During Pregnancy.
hose with poor control of their asthma

hould be encouraged to use effective
irth control until symptom control is
chieved. Strength of recommendation: B;
uality of evidence: II-3.

onclusion
ll women of reproductive age present-

ng to the primary care setting are con-
idered candidates for preconception
are.3,5 In addition to general precon-
eption health promotion, health care
roviders for women of reproductive age
ith chronic medical conditions should

lso address with the woman her risk of
regnancy complications and maternal
orbidity and mortality given: preg-

ancy, disease prognosis irrespective of
regnancy, whether there are conflicts
etween maternal treatment and fetal
ell-being, the extent of risk the condi-

ion or medications used to treat the
ondition place on the fetus, optimal
iming of pregnancy (if desired), and the
oman’s ability to conceive at present

nd in the future. Because avoiding, de-
aying, or achieving optimal timing of a
regnancy is often an important compo-
ent of the preconception care of women
ith medical conditions, health care

roviders should explicitly address re-
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roductive planning and contraceptive
onsiderations for women of reproduc-
ive age with chronic medical conditions.

Because a high proportion of pregnan-
ies is unintended, and even women with
ntended pregnancies do not typically
lan their pregnancies with a health care
rovider, providers must be proactive in
ystematically addressing reproductive
lanning and preconception health care

nterventions with their patients to en-
ure that those with chronic medical
onditions have the necessary knowl-
dge to inform their decisions and ac-
ions around family planning and
eproduction. f
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or a substantial proportion of
women of reproductive age, the an-

enatal and postpartum periods can be
omplicated by the onset of a psychiatric
ondition or the occurrence or reoccur-
ence of a preexisting psychiatric condi-
ion. Psychiatric disorders during preg-
ancy have been associated with poor
bstetric outcomes, higher risk of post-
artum psychiatric illness, increased
ates of substance abuse, lower participa-
ion in prenatal care, and adverse infant
nd family outcomes.1 The detection
nd appropriate management of psychi-
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tric conditions among women of repro-
uctive age before or early in pregnancy

s critical for preventing morbidity dur-
ng and after the pregnancy for the
oman and her offspring. In managing
sychiatric conditions during pregnancy
nd among women who could become
regnant, the clinician must consider
nd weigh the risks and benefits of dis-
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sychotropic medications. Preconcep-
ion considerations for common psychi-
tric disorders are discussed in this
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epression and anxiety disorders
urden of suffering
ood and anxiety disorders are highly

revalent among women of reproduc-
ive age and are comorbid in over 50% of
hose diagnosed with either. There is ev-
dence that the emergence of a new psy-
hiatric illness or the relapse of a preex-
sting one during pregnancy is highly
revalent (10-20%).2 Of note, while anx-

ety disorders tend to persist chronically
ollowing their onset, depressive disor-
ers are usually episodic, with very high
ates of recurrence (85% at 15 years).
here is much evidence suggesting that
epression and anxiety during preg-
ancy and postpartum have a severe im-
act on family life, the mother-infant re-

ationship, and the future mental health
f the child.1-7 These may be mediated by
nvironmental, neurohormonal, and ge-
etic influences.8,9 Depression increases

he risk of tobacco, alcohol, and illicit
rug use, and may contribute to inade-
uate prenatal care. In addition, it in-
reases the risk of self-injurious and sui-
idal behavior. Several studies have
ound an association between depres-
ion during pregnancy and preterm de-
ivery, lower birthweight, smaller head
ircumference, low Apgar scores, and
ostpartum depression.2,10,11 Moreover,
erinatal depression can have short- and

ong-term developmental, cognitive,
nd behavioral effects on the
hild.1,2,9,12,13 Depression can lead to re-
uced interaction and irritability to-
ards the child.6

Although little is known about the
revalence of anxiety disorders (social
nxiety disorder, panic disorder, obses-
ive compulsive disorder, posttraumatic
tress disorder, and generalized anxiety
isorder) during and after pregnancy,
nxiety disorders may be more common
han depression during pregnancy.5

nxiety disorders during pregnancy and
ostpartum have been associated with
nst
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lications, childhood behavioral prob-
ems, and avoidance of the child by the

other.2 In women with preexisting ob-
essive compulsive disorder (OCD),
regnancy may precipitate a worsening
f symptoms. Of note, obsessions of in-
anticide or child harm are a common
eature of postpartum OCD. Their con-
ent can include child sexual abuse.14

osttraumatic stress disorder (PTSD)
as been described in pregnancies in
omen who had a previous complicated
elivery. PTSD may also present in the
ostpartum period following a trau-
atic childbirth.5,14 Postpartum PTSD
ay affect a woman’s future childbear-

ng decisions, her ability to breastfeed,
nd the relationship between mother
nd infant.5,14 PTSD also frequently fol-
ows abuse and is frequently comorbid
ith depression and generalized anxiety
isorder.15

ow detectable is the condition?
iagnostic and Statistical Manual of
ental Disorders-IV-TR criteria are

urrently used to diagnose Depressive
nd Anxiety disorders.16 Available
creening tools are the PHQ-9, QIDS,
AD-7, Beck Depression Inventory,

nd the Hamilton Rating Scale, among
thers. Risk factors for depression and
nxiety during and after pregnancy in-
lude a history of mood or anxiety dis-
rder, marital problems, inadequate
upport system, recent stressors, lower
ocioeconomic status, and unwanted
regnancy.2,17

ow effective
re the current treatments?
epression and anxiety disorders can be

reated effectively during pregnancy with
sychotherapy, cognitive behavioral ther-
py, interpersonal psychotherapy, and/or
edications. A review of 12 psychotherapy

rials involving nonpregnant subjects in
rimary care settings found that psycho-
herapy resulted in similar outcomes to
hose obtained using antidepressants and
etter outcomes than a primary care phy-
ician’s usual care.18 In addition, electro-
onvulsive therapy is an effective treat-
ent for depression, and is safe during
regnancy.19,20 v
In recent years, antidepressant use
uring pregnancy has increased signifi-
antly. In 1 large study, selective seroto-
in reuptake inhibitor use increased

rom 1.5% in 1996 to 6.2% in 2005.21 All
sychotropic medications diffuse across
he placenta and none have yet been ap-
roved by the US Food and Drug Ad-
inistration (FDA) for use during preg-

ancy.2 Data accumulated over the last
0 years suggest the limited teratogenic
ffects of most antidepressants (includ-
ng selective serotonin reuptake
nhibitors [SSRIs], tricyclic antidepres-
ants [TCAs], and venlafaxine).2-4,22,23

owever, paroxetine’s FDA classifica-
ion has recently been changed from C to

based upon a retrospective study that
ound a 1.5-2 times increased risk of con-
enital cardiac malformations associated
ith exposure to paroxetine in the first tri-
ester. Moreover, 2 large case-control

tudies that found an association between
SRI use during early pregnancy—partic-
larly paroxetine—and anencephaly, cra-
iosynostosis, and omphalocoele24 and
ight ventricular outflow abnormalities.25

ven still, the absolute risk associated with
xposure was very small. Furthermore, re-
ent studies have linked exposure to anti-
epressant therapy during pregnancy with
reterm delivery and/or lower birth-
eight. A retrospective study of depressed
omen treated with SSRIs or untreated

ound in utero exposure to SSRIs linked
ith earlier gestational age and lower birth

ate; the exposed group also had higher
ates of neonatal respiratory distress syn-
rome, jaundice, and feeding prob-

ems.26,27 A particular concern was the po-
ential adverse effect of late trimester
xposure to SSRIs with 1 small study re-
orting pulmonary hypertension of the
ewborn.28 A naturalistic study of de-
ressed women and healthy controls

ound an association between preterm de-
ivery and exposure to antidepressant ther-
py, while maternal depression itself was
ot linked with preterm delivery.27 All of

hese newer studies have added an extra
evel of complexity in the decision-making
rocess of the treatment of depression dur-

ng pregnancy. Treatment should be the
esult of an individualized risk-benefit as-
essment.29 Thus, in women with less se-

ere symptoms, it may be appropriate to o
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onsider nonpharmacologic interventions
uch as psychotherapy.29 However, if the
ymptoms are moderate to severe, if there
s a history of previous postpartum depres-
ion or recurrent major depressive disor-
er, a combination of psychotherapy and
edications is advised.29,30

mpact of preconception care
dentification of depression and anxiety
isorders prior to pregnancy allows time
o discuss treatment options and, if nec-
ssary, to change to a treatment regimen
hat is safer during pregnancy. The goal
hould be for the woman to be euthymic
uring pregnancy to prevent negative
utcomes. Women with a history of
ood or anxiety disorder should be in-

ormed about the high risk of relapse
50-75%) when discontinuing mainte-
ance medication.2,31 Any necessary
hanges in medications should be made
rior to conception to decrease the expo-
ure of the fetus to multiple medications.
uch preconception medication adjust-
ent also allows for gradual tapering of

he antidepressant to minimize the risk
f withdrawal symptoms. It also allows
pportunity to monitor for relapse,
hich is most likely in the initial months

ollowing withdrawal.

ecommendations by other groups
he American College of Obstetrics and
ynecology (ACOG), in a November
007 Practice Bulletin, recommended
hat paroxetine use in pregnant women
nd women planning a pregnancy
hould be avoided if possible, and that
etal echocardiography be considered for
omen who are exposed to paroxetine in

arly pregnancy. They further recom-
end that treatment with all SSRIs dur-

ng pregnancy should be individualized,
nd that use of a single medication at a
igher dose should be favored over the
se of multiple medications.2,4

Recommendation. Providers should
creen and be vigilant for depression and
nxiety disorders among women of re-
roductive age, as treating or controlling
hese conditions prior to pregnancy may
elp prevent negative pregnancy and

amily outcomes. Women of reproduc-
ive age with depressive and anxiety dis-

rders who are planning a pregnancy or

ican Journal of Obstetrics & Gynecology S329
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S

ho could become pregnant should be
nformed about the potential risks of an
ntreated illness during pregnancy and
bout the risks and benefits of various
reatments during pregnancy. Identify-
ng healthy women at risk along with ap-
ropriate referral for social and psycho-

ogical interventions during the
reconception visit might prevent the
mergence of anxiety and depressive dis-
rders during pregnancy and postpar-
um. Strength of recommendation: B;
uality of evidence: II-2.

ipolar disorder
urden of suffering
ipolar disorder (BD) is particularly
hallenging during the reproductive
ears, as associated outcomes may in-
lude lower fertility rates, strong genetic
oading, potential fetal teratogenic risk
rom medications to control the condi-
ion, and high risk of recurrence if treat-

ent is discontinued abruptly.32 There is
strong familial pattern in bipolar disor-
er, with about 10% of first-degree rela-
ives, including offspring, also affected.33

omen with BD are also at higher risk
or other psychiatric disorders and med-
cal illnesses including obesity, mi-
raines, and thyroid dysfunction. Hypo-
anic and manic episodes often include

igh-risk sexual activity with significant
isk of unintended pregnancy. More-
ver, women with BD might exhibit
oor insight into their condition that in-
erferes with appropriate treatment.
ome studies suggest a protective effect
f BD during pregnancy.2 More recent
tudies show a high risk of relapse, espe-
ially if medications are discontinued.34

n a recent prospective study that esti-
ated the risk of recurrence of BD dur-

ng pregnancy in women who either dis-
ontinued or continued the use of a
ood stabilizer, 70.8% of the overall

opulation of women was found to ex-
erience at least 1 episode of illness dur-

ng their pregnancy. Recurrence risk was
.3 times greater after discontinuing
ood stabilizer treatment. Women who

iscontinued the mood stabilizer spent
ver 40% of their pregnancy in a mood
pisode, compared to 8.8% of the
omen who continued their medica-
ion. Furthermore, women who discon- s

330 American Journal of Obstetrics & Gynecology
inued the mood stabilizer abruptly had
50% risk of recurrence within 2 weeks
ersus 22 weeks in women who gradually
apered their mood stabilizer treat-

ent.35 Moreover, women with BD are
t high risk of relapse during the postpar-
um period (20-80%) and have a 10-20%
revalence of postpartum psychosis.1,36

ostpartum psychosis is associated with
igh rates of suicide and infanticide.1,4,34

ow detectable is the condition?
SM-IV-TR criteria are currently used

o diagnose BD.16 Women should be as-
essed for BD at the preconception visit,
t least to identify those with a history of
D but who may be functioning well,
nd who may not be in contact with psy-
hiatric services. Women should be
creened by asking about family history
f mood disorders as well as personal
istory of depression, psychosis, and
ania. Women at risk should receive a

ormal psychiatric assessment.

ow effective are
he current treatments?
D is a severe recurrent illness that is as-

ociated with high rates of morbidity and
ortality in the absence of adequate

reatment. Identifying and treating
omen prior to pregnancy might pre-
ent negative outcomes. Medications
sed to treat BD (including lithium and
nticonvulsants) are associated with in-
reased risk of fetal anomalies. First-tri-
ester exposure to lithium increases the

isk of cardiac malformations to levels
hat range 10-20 times greater than in the
eneral population. Still the absolute risk
emains low, 1:1000-1:2000. Compared
ith lithium, anticonvulsants such as

arbamazepine and valproic acid may
onfer even greater risks of malforma-
ions (1-7%), including neural tube de-
ects, craniofacial anomalies, and micro-
ephaly. Moreover, valproic acid was
ound to have long term neurobehav-
oral effects in children exposed in utero
cross all the trimesters.37 Of note, most
f the data regarding use of lamotrigine
s monotherapy have not shown an in-
rease in risk of major malformations.
owever, a recent report of the North
merican Antiepiletic Drug Registry has
uggested an increase risk of oral clefts n

Supplement to DECEMBER 2008
ssociated to first-trimester exposure to
amotrigine monotherapy. More data
re still necessary to corroborate these
ndings.34,38,39 Atypical antipsychotics
re widely used in the treatment of BD;
owever, there are limited data about
heir use during pregnancy. It is highly
ecommended that required changes in
edications be done prior to conception

o decrease the exposure of the fetus to
ultiple medications. Illness history and

eproductive safety of medications are
he most important factors to consider
hen planning treatment. A risk assess-
ent should include the patient’s: 1)

rior response to medications; 2) illness
everity; 3) duration of euthymia; 4) time
o relapse after discontinuing medica-
ions; and 5) time to recover with rein-
roduction of medications.34 Thus, in
omen with low risk of relapse, medica-

ion should be tapered slowly over the
ourse of 6 weeks. High potency antipsy-
hotics could be used if needed. Women
ith more severe risk of relapse are rec-
mmended to continue medications.40

espite the dearth of data, folic acid sup-
lementation (4 mg daily) is recom-
ended to prevent neural tube defects

or patients being treated with anticon-
ulsants.34 It is also important to address
he consumption of caffeine, nicotine, il-
icit drugs, and alcohol, as well as poor
utrition and the general level of stress
nd sleep deprivation.

mpact of preconception care
dentification of bipolar disorder prior
o pregnancy allows time to discuss
reatment options and, if necessary, to
witch to a medication that is safer dur-
ng pregnancy. The goal should be for the
oman to be euthymic during preg-
ancy to prevent negative outcomes.
omen with a history of BD should be

nformed about the high risk of relapse
hen discontinuing maintenance medi-

ation.2 Any necessary changes in medi-
ations should be made prior to concep-
ion to decrease the exposure of the fetus
o multiple medications.41 Women with
D often have limited social supports,
nd preconception assessment can pro-
ide an opportunity to help such women
obilize these. When possible, the part-
er or family should be involved in the
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dvance planning of relapse prevention
nd management strategies. This can be
articularly helpful to improve outcome

n women with poor insight, poor im-
ulse control, and cognitive impair-
ent. The preconception visit also pro-

ides for the opportunity to educate
omen regarding the importance of
lanning for pregnancy and of available

ong-acting contraceptive methods that
an provide protection during bipolar
elapses.

ecommendations by other groups
he ACOG, in an April 2008 Practice
ulletin, recommend that the use of val-
roate and carbamazepine during preg-
ancy should be avoided, when possible,
articularly during the first trimester.
hey further recommend that a fetal
chocardiogram should be considered in
omen exposed to lithium during the
rst trimester.
Recommendation. Women of repro-

uctive age with BD should be counseled
hat pregnancy is a time of substantial
isk of relapse, particularly following dis-
ontinuation of ongoing mood stabiliz-
ng maintenance treatment. A relapse
revention and management strategy for
ipolar disorder should be outlined be-
ore the patient attempts conception.42

hen possible, the partner or family
ember should be involved in the ad-

ance planning. Women of reproductive
ge with BD should be counseled regard-
ng contraceptive options, including
hose that will prevent conception dur-
ng bipolar episodes. Strength of recom-

endation: B; quality of evidence: II-2.

chizophrenia
urden of suffering
omen with schizophrenia are proba-

ly among the most vulnerable to psy-
hiatric complications of pregnancy.
hey have a high risk of malformations
nd fetal demise. They are at high risk for
elapse while not taking their medica-
ions, placing prenatal care and their
wn well-being in jeopardy. Psychosis
uring pregnancy can lead to fetal abuse,
eonaticide, and inability to recognize
igns or symptoms of labor. In addition,
hey have a higher risk of unwanted and

nplanned pregnancies, and are more t
ikely to be unmarried and have limited
ocial support.2,43 Women with schizo-
hrenia are more prone to exhibit poor

nsight into their condition and cogni-
ive impairment that might interfere
ith their ability to participate in

reatment.

ow detectable is the condition?
SM-IV-TR criteria are currently used

o diagnose schizophrenia.16,43 Women
hould be screened by asking about fam-
ly history of psychotic and affective dis-
rders, as well as personal history of psy-
hosis. Women at risk should receive a
ormal psychiatric assessment.

ow effective are
he current treatments?
chizophrenia is a chronic and debilitat-
ng illness. Treatment of schizophrenia
ith antipsychotics has been shown to
ecrease psychotic symptoms and im-
rove functioning. When possible, anti-
sychotics should be avoided during the
rst trimester.1 However, women with
evere symptoms, including the inability
o care for oneself or cooperate in prena-
al care; impairment of reality testing,
ith potential danger to self or others;

nd disorganized thought, perception,
nd behavior, should receive pharmaco-
herapy.4 There are more data about the
se of typical than atypical antipsychot-

cs. High-potency typical antipsychotics
haloperidol, perphenazine, trifluopera-
ine) were shown to be less teratogenic
han low-potency typical antipsychotics
chlorpromazine).4,44 Currently, many
omen with schizophrenia are using

typical antipsychotics; however, there
re limited data about their use during
regnancy. Recommendations call for
heir use during pregnancy if the woman
as a history of nonresponse to the bet-
er-studied antipsychotics, or is at signif-
cant risk of relapse should the medica-
ion be discontinued.43,44 Atypical
ntipsychotics increase the risk for obe-
ity, diabetes, and hypertension. It is ad-
isable to closely monitor weight gain,
lood pressure, and blood glucose. It is
lso recommended to address avoidable
actors such as the use of caffeine, nico-

ine, illicit drugs, and alcohol, as well as o

Supplement to DECEMBER 2008 Amer
oor nutrition, general level of stress,
nd sleep deprivation.

mpact of preconception care
lthough the course of schizophrenia
uring pregnancy is not well defined,
hese pregnancies should be considered
igh risk. Psychosis itself poses a sub-
tantial risk for both mother and fetus.

omen with schizophrenia tend to have
oor nutrition and a high prevalence of
obacco, alcohol, and illicit drug use.
dentification and treatment of women
rior to pregnancy might improve out-
omes for both mother and baby. Any
ecessary changes in medications should
e done prior to conception to decrease
he exposure of the fetus to multiple

edications.4 Preconception care also
rovides the opportunity to offer contra-
eptive methods to prevent unintended
regnancy.

ecommendations by other groups
one identified.
Recommendation. Women of repro-

uctive age with schizophrenia should
e counseled, together with a partner or
amily member whenever possible,
bout the risks of pregnancy on their
ondition and the risk of their condition
n pregnancy-related outcomes. They
hould be counseled about the impor-
ance of prenatal care, and a relapse pre-
ention and management strategy of the
llness should be outlined before the pa-
ient attempts conception. When possi-
le, the partner or family member
hould be involved in the advance plan-
ing. Appropriate contraception should
e offered to women who do not desire a
regnancy. Strength of recommendation:
; quality of evidence: II-2.

onclusion
s part of preconception care, providers

hould be vigilant and screen for psychi-
tric disorders among women of repro-
uctive age, particularly those who are
lanning a pregnancy or who could be-
ome pregnant, as treating and control-
ing these conditions prior to pregnancy

ay reduce the occurrence of adverse
regnancy and family outcomes. In
aking treatment decisions for women

f reproductive age with psychiatric dis-

rders, the clinician, together with the

ican Journal of Obstetrics & Gynecology S331
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S

atient, must consider both the risks of
he condition during pregnancy and
ostpartum as well as the risk and bene-
ts of the medications used to control

hese disorders. f
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lcohol, tobacco, and illicit drug use
are among the leading causes of mor-

idity and mortality in the United States.1,2

hese exposures are modifiable by public
ealth interventions3 with tobacco use and
ubstance abuse (alcohol and/or illicit
rugs) being listed among the 10 leading
ealth indicators for the US population in
ealthy People 2010.4 A substantial pro-
ortion of childbearing-aged women con-
ume 1 or more of these substances,
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hereby increasing their risks for adverse
ealth outcomes, and if pregnant, adverse
regnancy outcomes. Prenatal alcohol use

s a leading preventable cause of birth de-
ects and developmental disabilities.
moking during pregnancy causes pla-
enta previa, abruption, premature rup-
ure of membranes, preterm delivery, fetal
rowth restriction, and low birthweight.5,6

renatal smoking can also cause sudden
nfant death syndrome (SIDS),5,7 and in-
ants born to mothers who smoke are

ore likely to have orofacial clefts.8 Illicit
ubstance abuse increases risk for stillbirth,
rematurity, low birth weight, and intra-
terine growth retardation.9 This report is
ne in a series of articles on preconception
are and describes the prevalence of use of
he above substances in childbearing-aged
omen along with current evidence and

ecommendations for best practices in de-
ection and intervention in clinical practice
ettings serving women in the preconcep-
ion period. Members of the Clinical

orking Group of the Select Panel on Pre-
onception Care, Centers for Disease Con-
rol and Prevention (CDC), developed the
ecommendations presented herein after
heir review of relevant literature, includ-
ng previously published evidence-based
ecommendations. The methods used to

Substance abuse poses significant health ri
States and, for those who become pregn
prevalent substance consumed by childbea
a variety of illicit drugs. Substance use in
use during the prenatal period. Evidence-ba
harmful consumption patterns of these su
ommended for use in primary care setting
pregnancy, or at risk for becoming pregnant
abuse in the target population and provides
Group of the Select Panel on Preconcep
Prevention, for addressing alcohol, tobacco
women.

Key words: alcohol, preconception, substa
udge the strength of the evidence for the t
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ecommendations were adapted from
hose used in the US Preventive Services
ask Force (USPSTF) Guide to Clinical
reventive Services and are described in an
arlier article by Jack et al.10

lcohol–Burden of Risk
nd Disease
he 2006 National Survey on Drug Use
nd Health (NSDUH)11 found that
1.8% of pregnant women reported cur-
ent alcohol use and 2.9% reported binge
rinking (� 5 drinks on the same occa-
ion). Alcohol use rates for nonpregnant
hildbearing-aged women (15-44 years)
n the survey were 53% for current use
nd 23.6% for binge drinking. National
stimates using the 2002 Behavioral Risk
actor Surveillance System found that
mong the 7.6% of childbearing-aged
omen (18-44 years) who were sexually

ctive and not using birth control, more
han half reported alcohol use, and ap-
roximately 1 in 8 reported binge drink-

ng.12 Many of these women will become
regnant without realizing it and con-
inue alcohol use during the early first
rimester when fetal organ systems are
eing formed. Alcohol is a known terat-
gen that poses serious risk to the devel-
pment of the central nervous system

to childbearing-aged women in the United
, to their children. Alcohol is the most
g-aged women, followed by tobacco, and
preconception period predicts substance
methods for screening and intervening on

ances have been developed and are rec-
for women who are pregnant, planning a
is report describes the scope of substance

commendations from the Clinical Working
Care, Centers for Disease Control and

d illicit drug use among childbearing-aged

abuse, women
sks
ant
rin
the
sed
bst
s

. Th
re

tion
, an

nce
hroughout gestation.13 Prenatal alcohol
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xposure is associated with significant
aternal and fetal health risks including

pontaneous abortion,14,15 prenatal and
ostnatal growth restriction birth de-

ects, and neurodevelopmental deficits
ncluding mental retardation,16-19 with
etal alcohol syndrome being the most
ommonly known condition along a
pectrum of effects known as fetal alco-
ol spectrum disorders (FASD). Prena-
al alcohol use is considered a leading
reventable cause of birth defects and
evelopmental disabilities in the United
tates20 and there is no established safe
evel of alcohol consumption during
regnancy.21,22 Using abstraction of ex-

sting records as a means of identifying
ases of FASD (growth retardation,
hysical anomalies, and neurodevelop-
ental abnormalities including mental

etardation) in Alaska, Arizona, Colo-
ado, and New York, the CDC reported
hat prevalence rates among those states
anged from 0.3 to 1.5 cases per 1000
ive-born infants.23 Another study eval-
ated a variety of FASD estimates drawn

rom studies using a variety of method-
logies and concluded that the preva-

ence of FASD in the United States is
ikely to be between 0.5 to 2 cases per
000 live births.24 The lifetime cost bur-
en for FASD is estimated to be $2 mil-

ion per case.25 Alcohol use levels prior to
regnancy are the strongest predictor of
lcohol use during pregnancy.

etection and Intervention
vidence-based guidelines have been de-
eloped for identifying and intervening
ith childbearing-aged women who are

ngaging in excessive drinking (ie, � 7
rinks/week or � 3 drinks on 1 occa-
ion). A number of validated screening
nstruments are available for use in preg-
ant and nonpregnant, preconception
hildbearing-aged women including the
WEAK (Tolerance or number of drinks
eeded to feel high; Worry or concerns
y family or friends about drinking be-
avior; Eye-opener in the morning;
lackouts or Amnesia while drinking;
elf-perception of the need to [K] cut-
own on alcohol use), T-ACE (Toler-
nce [how many drinks does it take to
ake you feel high?]; Annoyed [have
eople annoyed you by criticizing your w

334 American Journal of Obstetrics & Gynecology
rinking?]; Cut down [have you ever felt
ou ought to cut down on your drink-
ng?]; Eye-opener [have you ever had a
rink first thing in the morning to steady
our nerves or get rid of a hangover?]),
UDIT (Alcohol Use Disorders Identifi-
ation Test; a 10-item screening tool
or identifying risky drinkers), and
UDIT-C (3-item version of the Alcohol
se Disorders Identification Test).26-28

recent systematic review of the evi-
ence on the effectiveness of behavioral

nterventions in reducing risky/harmful
lcohol use1 in adults was conducted by
he USPSTF. Twelve clinical trials of
dults, most of which included child-
earing-aged, nonpregnant women, were
eviewed. The clinical outcomes of inter-
st were drinks per day, drinks per week,
nd not binge drinking. The systematic
eview found good evidence overall for
he effectiveness of screening and behav-
oral interventions in reducing these out-
omes among adults in primary care set-
ings at 6 and 12 months, but found
imited evidence for their effectiveness in
educing alcohol-related morbidi-
ies.29,30 A second systematic review and

eta-analysis based on 8 trials focused
n patients in primary care also con-
luded that brief alcohol interventions
re effective in reducing alcohol con-
umption at 6 and 12 months.31 Cur-
ently, the USPSTF recommends screen-
ng and brief counseling interventions
or adults with alcohol use problems in
rimary care settings including non-
regnant and pregnant childbearing-
ged women, concluding that the benefits
f behavioral counseling interventions in
educing risky drinking outweighs any po-
ential harm.

Two additional alcohol studies have
ppeared that target nonpregnant, child-
earing-aged women in specific with
ounseling interventions aimed at re-
ucing risky drinking. One study, ap-
earing after the USPSTF report, con-
rms the efficacy of a brief motivational

ntervention in combination with effec-
ive contraception use in reducing risk
or alcohol-exposed pregnancies (AEP)
n women at high risk in the preconcep-
ion period.32 The study provided
omen at high risk in diverse settings

ith a 4-session counseling intervention t

Supplement to DECEMBER 2008
nd a contraception counseling and ser-
ices visit during a 14-week window of
ime. Outcome measures were assessed
t 3, 6, and 9 months postintervention.

omen could reduce their risk for an
EP by reducing risky drinking, initiat-

ng effective contraception use, or both.
he study found that the odds of reduc-

ng risk for an AEP were 2-fold higher for
omen in the intervention group as

ompared with women in the control
roup at all 3 follow-up visits, and that
ignificantly more women in the inter-
ention group changed both risk behav-
ors as compared with the control group.
nother study targeting childbearing-
ged women attending physicians’ of-
ces in community health practice set-

ings found that alcohol use screening
nd brief advice from a physician signif-
cantly decreased alcohol use among
omen who received the intervention

ompared with those who did not re-
eive the intervention.33

The National Institute on Alcohol
buse and Alcoholism produced a guid-
nce document for clinicians (Helping
atients Who Drink Too Much: A Clini-
ian’s Guide)34 that uses quantity, fre-
uency, and maximum amounts of alco-
ol consumed as a guide for advising and
reating individuals who exceed recom-

ended alcohol consumption limits
www.niaaa.nih.gov). In 2005, in collab-
ration with the CDC, the American
ollege of Obstetricians and Gynecolo-
ists (ACOG) produced and distributed

tool kit (Drinking and Reproductive
ealth: A Fetal Alcohol Spectrum Disor-

ers Prevention Tool Kit) that is available
ree at www.acog.org and describes tech-
iques for screening and counseling pre-
atal and preconception women who
onsume alcohol. In addition to the rec-
mmendation of the USPSTF to screen
nd intervene with adults with alcohol
se disorders in primary care settings,

he American Academy of Pediatrics and
COG have identified alcohol, tobacco,
nd illicit drug use as areas that should be
ssessed at all health encounters during a
oman’s reproductive years and partic-
larly visits that are part of preconcep-

ion care.35 They further recommend
hat patients should be counseled about

he benefits of abstaining from alcohol,

http://www.niaaa.nih.gov
http://www.acog.org
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obacco, and illicit drug use before and
uring pregnancy. The Department of
ealth and Human Services, Office of

he Surgeon General, released an up-
ated Advisory on Drinking and Preg-
ancy in 2005 advising women who are
regnant, planning to become pregnant,
r at risk of becoming pregnant to ab-
tain from alcohol use.

Recommendation. All childbearing-
ged women should be screened for al-
ohol use and brief interventions should
e provided in primary care settings in-
luding advice regarding the potential
or adverse health outcomes. Brief inter-
entions should include accurate infor-
ation about the consequences of alco-

ol consumption including the effects of
rinking during pregnancy, that effects
egin early during the first trimester, and
hat no safe level of consumption has
een established. Those women who
how signs of alcohol dependence
hould be educated as to the risks of al-
ohol consumption, and for women in-
erested in modifying their alcohol use
atterns, efforts should be made to iden-
ify programs that would assist them to
chieve cessation and long-term absti-
ence. Contraception consultation and
ervices should be offered and pregnancy
elayed until it can be an alcohol-free
regnancy. Strength of recommendation:
; quality of evidence: I-a.

obacco–Burden of Risk
nd Disease
moking during pregnancy can be
armful to the mother and the fetus. Na-
ional data drawn from birth certificates
led from 1990-2002 documented a de-
line in smoking during pregnancy with
8.4% reporting prenatal smoking in
990 as compared with 11.4% in 2002.36

population-based study in 10 states
hat looked at quit rates during preg-
ancy found that between 1993 and
999, rates of smoking cessation in preg-
ancy increased from 37-46%.37 The
006 NSDUH found tobacco use was re-
orted by 16.5% of pregnant women and
9.5% of nonpregnant childbearing-
ged women.11 Regardless of pregnancy
tatus, women who smoke are at in-
reased risk for a wide range of cancers

ie, lung, cervical, pancreatic, bladder, r
nd kidney), cardiovascular disease, and
ulmonary disease.38

Fetal effects of exposure to maternal
moking include intrauterine growth re-
ardation, prematurity, low birthweight,
nd sudden infant death syndrome
SIDS). Maternal complications include
remature rupture of membranes, pla-
enta previa, and placental abruption
ith suggestive evidence for an associa-

ion between smoking and ectopic preg-
ancy and spontaneous abortion.5 Esti-
ates indicate that eliminating smoking

uring pregnancy would reduce infant
eaths by 5% and reduce the proportion
f low birthweight singleton births by
0%.39,40 Secondhand smoke exposure
f an infant causes respiratory illnesses
uch as asthma and bronchitis, ear infec-
ions, and SIDS.41,42

etection and Intervention
creening for tobacco use in clinical set-
ings usually consists of the patient’s self-
eport of smoking when queried by the
ealth provider. Nondisclosure of smok-

ng does not appear to be a significant
roblem among nonpregnant women of
hildbearing age (nondisclosure rate
bout 1.2%),43 but it may be a problem
or pregnant women. One randomized
ontrolled study used cotinine-verified
uit rates to test the efficacy of an inter-
ention to reduce smoking during preg-
ancy.44 The study found a 35% nondis-
losure rate for smoking at the endpoint
easure of the study (eighth month)

hrough comparison of self-reported
moking and urinary cotinine levels that
ere indicative of smoking. Another

tudy on smoking during pregnancy
ound 73% of self-reported nonsmokers
ad elevated cotinine levels.45 Research-
rs have found that the use of a multiple-
hoice format question when assessing
moking status that consists of asking the
atient to describe her smoking using 1
f 3 options (I smoke regularly now,
bout the same as before finding out I
as pregnant; I smoke regularly now,
ut I’ve cut down since I found out I was
regnant; or I smoke every once in a
hile) can improve disclosure. In a ran-
omized controlled study this approach

esulted in a 40% increase in disclosure o
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ver the standard question “do you
moke?”46

Although substantial research litera-
ure exists for interventions to increase
moking cessation among adults,
omen in general, and pregnant women,

linical studies focusing specifically on
onpregnant women of childbearing age
re not available. Because the efficacy of
essation interventions are robust across
opulation groups, the recommenda-
ions for women in the preconception
eriod are the same as those for adults
verall. Studies find that spontaneous
moking cessation rates among women
ho become pregnant range from
1-28% among publicly funded preg-
ant smokers and from 40-65% among
rivately insured pregnant smokers.47

uch results have led some to suggest
hat even higher cessation rates could oc-
ur among women in the preconception
eriod if evidence-based tobacco-de-
endence treatments were provided uni-

ormly to this group.48 Clinical trials
emonstrating that preconception smok-

ng cessation improves pregnancy out-
omes have not been a research focus.
owever, if a woman achieves smoking

essation in the preconception period
nd maintains it throughout the prenatal
eriod, pregnancy outcomes should be
omparable with, if not better than,
hose reported in prenatal smoking ces-
ation programs.

An authoritative clinical practice
uideline for clinicians in identifying
nd treating childbearing-aged women
ho use tobacco products is Treating To-
acco Use and Dependence,49 which con-
ains comprehensive, evidence-based
uidelines that have been developed for
he treatment of tobacco dependence
nd have been shown to be safe and ef-
ective. A total of 6000 articles were re-
iewed for the guideline and 180 ran-
omized controlled studies were

dentified for potential inclusion in the
ystematic review. Evidenced-based rec-
mmendations resulting from the sum-
aries of the reviews and meta-analyses

ddressed screening and intervention.
he guideline concluded that screening

or tobacco use significantly increases
ates of physician intervention (strength

f evidence � A). Further, the findings
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upport the conclusion that tobacco de-
endence treatment is effective (strength
f evidence � A). This dependence treat-
ent includes brief advice and interven-

ion using the 5 A’s (ask, advise, assess,
ssist, arrange) and pharmacotherapies.
ood and Drug Administration-ap-
roved medications for nonpregnant
omen include bupropion, nicotine re-
lacement therapy (gum, inhaler, loz-
nge, nasal spray, and patch), and ver-
nacline. Face-to-face individual and
roup counseling as well as telephone
ounseling have also been shown to be
ffective treatments.48 For women who
o not wish to attempt tobacco cessa-
ion, use of effective motivational en-
ancement strategies can increase future
uit attempts. A concise summary of
he guideline recommendations can be
ound online at http://jama.ama-assn.
rg/cgi/content/abstract/283/24/3244.
In May 2008, a new updated version of

he guideline was released that further
onfirms the efficacy of smoking cessa-
ion interventions. It finds that although
oth psychosocial and medication inter-
entions are efficacious, a combination
f the 2 can bring about even higher rates
f smoking cessation. The guideline rec-
mmends psychosocial interventions for
regnant women, but notes that the
afety and efficacy of medications has
ot been established for this popula-

ion.50 The new report can be accessed
t www.surgeongeneral.gov/tobacco/. A
seful guide for clinicians (Helping
mokers Quit: A Guide for Clinicians) is
vailable at www.ahrq.gov/clinic/tobacco/
linhlpsmksqt.htm.

Currently, there are tobacco preven-
ion and control programs in all states
nd the District of Columbia, funded
rom various sources (eg, tobacco taxes,

aster settlement agreements, general
tate budget, and CDC). All states pro-
ide free telephone cessation counseling
ccessible through a single portal num-
er (1-800 QUIT NOW), although the

evel of support available (number of
ounseling calls, availability of free med-
cation) varies between states. These pro-
rams can be of much assistance to clini-
ians in referring women for more

ntensive counseling services. t

336 American Journal of Obstetrics & Gynecology
Recommendation. All childbearing-
ged women should be screened for to-
acco use. A brief intervention should be
rovided to all tobacco users that in-
ludes: counseling describing the bene-
ts of not smoking before, during, and
fter pregnancy; a discussion of medica-
ions; and referral to more intensive ser-
ices (individual, group, or telephone
ounseling) if the woman is willing to use
hese services. Strength of recommenda-
ion: A; quality of evidence: I-a.

llicit Substances–Burden
f Risk and Disease
he 2006 NSDUH reported that 8.3% of

espondents 12 years and older stated
hey had used illicit drugs during the past

onth. Commonly used illicit drugs
sed included marijuana (6%), cocaine
1%), inhalants (1.3%), hallucinogens
0.7%), and heroin (0.14%). Among
onpregnant women aged 15-44 years,
0% reported illicit drug use during the
ast month and 4% of pregnant women
eported using illicit drugs during this
ame time period. These rates are similar
o a report in 2001 that found the pro-
ortion of nonpregnant and pregnant
omen who reported using illicit drugs

o be 8.3% and 3.7%, respectively.51

omen who use illicit drugs often expe-
ience higher rates of sexually transmit-
ed diseases, human immunodeficiency
irus, hepatitis, domestic violence, and
epression as compared with women
ho do not use illicit drugs.52 Use of il-

icit drugs during pregnancy is associated
ith an increased risk of maternal com-
lications and adverse outcomes for in-

ants and children. The effects of cocaine
nd marijuana have been the focus of a
umber of studies but difficulties arise in
orting out the independent effects of
hese and other drugs given the high
revalence of polydrug use (including al-
ohol and tobacco). Cocaine use has
een linked to increased risks for low
irth weight, prematurity, perinatal
eath, abruptio placenta, and small for
estational age births.53,54 A meta-analy-
is found increased risk for these out-
omes in children exposed to cocaine vs
hose not exposed, but among those only
xposed to cocaine, significant associa-

ions were found only for placental ab- t
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uption and premature rupture of mem-
ranes.55 Evidence of increased risk for
aternal and postneonatal mortality as-

ociated with perinatal cocaine use has
lso been reported for substance abuse
isorders in general use.56,57 Marijuana
se has been less implicated in adverse
regnancy outcomes,58 but effects on in-
ellectual development have been re-
orted in young children tested using the
tanford-Binet Intelligence Scale.59,60

Effects of prenatal cocaine exposure
n development and behavior in the
hildren have been extensively studied. A
ystematic review reported in 2001 con-
luded there was no convincing evidence
f cocaine-specific effects on develop-
ent in that the effects observed could

e the sequelae of multiple other risk fac-
ors including tobacco, marijuana, alco-
ol, and environment.61

etection and Intervention
lthough a number of well-validated,
rief instruments are available for use in
rimary care setting for screening child-
earing-aged women for alcohol abuse,
ewer such instruments are available for
se in screening women for illicit drug
se. A recent systematic review of screen-

ng instruments for illicit drug use found
air evidence for the use of the CRAFFT2

C, have you ever ridden in a Car driven
y someone [including yourself] who
as high or had been using alcohol or
rugs?; R, have you ever used alcohol or
rugs to Relax, feel better about yourself,
r fit in?; A, have you ever used alcohol or
rugs while you are by yourself, Alone?;
, do you ever Forget things you did
hile using alcohol or drugs?; F, does

our Family or do your Friends ever tell
ou that you should cut down on your
rinking or drug use?; T, have you ever
otten in Trouble while you were using
lcohol or drugs?) in adolescents. For
dult populations, the Alcohol Sub-
tance Involvement Screening Test and
rug Abuse Screening Test have accept-

ble accuracy and reliability for use in
ractice settings.62 However, the USP-
TF stopped short of endorsing routine
se of these screening tools in primary
are settings because of the unavailability
f evidence sufficient to weigh the poten-

ial benefits and potential harm associ-

http://jama.ama-assn.org/cgi/content/abstract/283/24/3244
http://jama.ama-assn.org/cgi/content/abstract/283/24/3244
http://www.surgeongeneral.gov/tobacco/
http://www.ahrq.gov/clinic/tobacco/clinhlpsmksqt.htm
http://www.ahrq.gov/clinic/tobacco/clinhlpsmksqt.htm
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ted with their use. Nevertheless, in a
ommittee Opinion in 2004 addressing
t-risk drinking and illicit drug use, the
ommittee on Ethics of the ACOG en-
orsed the use of universal screening
uestions, brief intervention, and refer-
al to treatment for both obstetric and
ynecologic patients.48 The Substance
buse Mental Health Services Adminis-

ration, Center for Substance Abuse
reatment has produced 3 best practices
uidelines addressing treatment of sub-
tance abuse, all of which recommend
creening by either clinician questioning
r use of a validated screening tool with
ollow-up assessment of those screening
ositive; brief interventions for mild to
oderate substance-related problems;

nd referral to specialized treatment for
ependence disorders.63-65 Toxicologic
rug testing is available from a number
f commercial laboratories but is gener-
lly not recommended for use in univer-
al screening in primary care settings.

Effective interventions for treating il-
icit drug abuse and dependence are both
ehavioral and pharmacologic. There is
ubstantial literature around effective
reatments for illicit drug abuse. One re-
ent metaanalysis assessed the efficacy of
sychosocial treatments for cannabis,
ocaine, opiate, and polysubstance abuse
n 34 controlled trials.66 Types of psy-
hosocial treatments included contin-
ency management, relapse prevention,
eneral cognitive behavior, and cogni-
ive behavior therapy and contingency

anagement combined. The researchers
ound a moderate effect size across all
onditions and all substances (d � 0.45;
onfidence interval: 0.27-0.63), which
hey noted was comparable with other
ffective treatments in psychiatry. Psy-
hosocial therapies worked best for can-
abis abuse and least well for polysub-
tance abuse. Medications were also used
n 16 of the studies. Medications used in
he polysubstance use studies included

ethadone and buprenorphine; metha-
one in the opiate studies; and naltrex-
ne, buprenorphine, and methadone in
he cocaine studies. Antidepressants are
lso used in treating cocaine abuse.67 Re-
earch continues in evaluating pharma-
otherapeutics for substance abuse with

ne recent study finding both metha- n
one maintenance therapy and bu-
renorphine maintenance therapy more
ffective and more cost-effective than no
rug therapy, but also tempered these
ndings with a word of caution about
onitoring patients for safety concerns

reviously identified in the use of these
edications.68

Manualized guides for behavioral
reatment of substance abuse have also
een investigated. One multisite study

ooked at 4 psychosocial treatments for
ocaine-dependent patients and found
hat a manual-guided treatment consist-
ng of intensive drug counseling and
roup drug counseling produced better
utcomes on the Addiction Severity In-
ex-Drug Use Composite score than
ognitive therapy or supportive-expres-
ive therapy and group drug counseling
r group counseling alone.69 Another
-session efficacious intervention for
reating marijuana dependence that
ombined motivational enhancement
herapy and cognitive behavioral ther-
py was recently adapted into a manual-
zed version for clinicians.70

Some evidence exists for reducing
rug-exposed pregnancies by improving
ontraception use among women who
re sexually active and engaging in alco-
ol and illicit drug abuse. In one inter-
ention study using an advocacy model,
articipants increased participation in
lcohol and drug treatment programs
nd increased contraception use from
% prior to enrollment to 61% at 12
onths, thereby effectively reducing

heir risk for a drug-exposed preg-
ancy.71 A clinical trial that focused on
educing risks for an AEP among poly-
ubstance users also found success in re-
ucing risk for an AEP by providing a
otivational intervention in conjunc-

ion with contraceptive consultation and
ervices. At the 9-month follow-up, sig-
ificantly more women in the treatment
roup had reduced risky drinking and
nstituted effective contraception use.32

Recommendation. A careful history
hould be obtained to identify use of il-
egal substances as part of the preconcep-
ion risk assessment. Childbearing-aged
omen should be counseled on the risks
f illicit drug use before and during preg-

ancy and offered information on coun- E

Supplement to DECEMBER 2008 Amer
eling and treatment programs that sup-
ort abstinence and rehabilitation.
ontraception services should be offered
nd pregnancy should be delayed until
ndividuals are drug free. Strength of rec-
mmendation: C; quality of evidence: III.

onclusions
lcohol, tobacco, and illicit drug use
ose significant health risks to the health
f childbearing-aged women and their
hildren. Early identification of patterns
f use of these substances in the precon-
eption period provides the opportunity
o assist women in reducing major health
isks. Studies have shown the feasibility
nd efficacy of interventions designed to
educe substance use in childbearing-
ged women. Implementation of these
ecommendations in clinical practice
ettings can play an important role in im-
roving the health of women and their

amilies. f
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pplications of genetics (the scien-
tific study of heredity) and genom-

cs (the study of an organism’s complete
enetic makeup) are expanding into vir-
ually every sphere of healthcare; pre-
onception care is no exception. How-
ver, the evidence-based application of
enetics and genomics to preconception
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The prevalence of paternal and maternal g
according to many factors that include pare
Although some genetic conditions that affe
other conditions are not and may requir
3-generation family medical history that in
of the family is arguably the single best gen
care. Assessment of genetic risk by an e
improve the detection rate of identifiable
issues in the preconception period is ideal,
informed reproductive decisions. Options t
include adoption, surrogacy, use of donor
tation genetic diagnosis, and avoidance of
increase the choices that are available to

Key words: family history, genetics, preco
i
oi: 10.1016/j.ajog.2008.09.870
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are is a work in progress for several rea-
ons. First, less research attention has
een given to genetic and genomic inter-
entions in the preconception setting
han to those in the prenatal period.
econd, conducting prospective ran-
omized trials in either the prenatal or
reconception period is problematic
thically and legally. Finally, genetic
echnologies are emerging at a mind-
umbing pace, and time will be required

o develop evidence to support their
tility.
Despite the rapid evolution of this

eld, individuals who provide medical
are to any person who is considering
regnancy should be aware of recom-
endations for genetic care in the pre-

onception and prenatal period.1,2 Some
ecommendations apply to all individu-
ls. Other recommendations are more
mportant for patients with specific risk
actors. In many cases, these recommen-
ations draw heavily on consensus and
xpert opinion. Additionally, most pre-
atal care guidelines have been extrapo-

ated to the preconception period. Logi-
ally, this makes sense; however, formal
tudies that demonstrate the validity of
his extrapolation are lacking and likely
ill never be completed. One final caveat

tic conditions that affect pregnancy varies
l age, medical history, and family history.
regnancy are identified easily early in life,
dditional diagnostic testing. A complete
es ethnicity information about both sides

c “test” that is applicable to preconception
rienced professional has been shown to
factors. Learning about possible genetic

cause knowledge permits patients to make
are available to couples before conception
erm, in vitro fertilization after preimplan-
gnancy. Future technologic advances will
ples.

ption
s that the diversity and rarity of many c
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enetic disorders that affect pregnancy
nsure that any document that contains
ecommendations, including this one,
ill be incomplete.

ll individuals
btaining a complete 3-generation fam-

ly medical history that includes ethnic-
ty information about both sides of the
amily is arguably the single best genetic
test” that is applicable to preconception
are. Additionally, a discussion of ob-
tetric and medical history and parental
ge at anticipated delivery are critical as-
ects of a preconception healthcare visit.
amily history and other historic data
rovide an inexpensive and noninvasive
ssessment of conditions that might af-
ect pregnancy. Learning about these
isks in the preconception period is ideal.
mproved knowledge about the herita-
ility of a disorder can allow individuals
o make informed reproductive deci-
ions and can improve prenatal care dur-
ng pregnancy. Options that are available
o couples before conception include
doption, surrogacy, use of donor
perm, preimplantation genetic diagno-
is after in vitro fertilization with transfer
f unaffected embryos, and avoidance of
regnancy. Future technologic advances

ikely will broaden further the choices
hat will be available to couples.3-7

Providers of preconception care
hould also urge women to take a multi-
itamin, with at least 400 �g of folate,
aily beginning at least 1 month before
onception. Folate has been shown to re-
uce the incidence of neural tube defects
nd may also reduce the incidence of
ther malformations such as orofacial
lefting, limb deficiencies, cardiac de-
ects, urinary tract defects, and ompha-
ocele. Women with a history of medical
onditions such as epilepsy or diabetes
ellitus or a previous gestation with a

eural tube defect may require increased
olate intake.8-10

Finally, in addition to the testing dis-
ene
nta

ct p
e a
clud
eti
xpe
risk
be

hat
sp

pre
cou

nce
ussed in Table 1, all couples, regardless
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f ethnicity, should be made aware of the
vailability of cystic fibrosis– carrier
creening.11

Recommendation. All women who
re considering pregnancy should have
screening history in the preconcep-

ion visit. Providers should ask about
isks to pregnancy that are based on
aternal age, maternal and paternal
edical conditions, obstetric history,

nd family history. Ideally, a 3-genera-
ion family medical history should be
btained for both members of the cou-
le with the goal of identifying known

TABLE 1
Recommended counseling/testing
Ethnicity (of at
least 1 member
of the couple) Disorders with recom

White Cystic fibrosisa

...................................................................................................................

European Cystic fibrosisa

...................................................................................................................

Ashkenazi Jewish Canavan disease, cysti
dysautonomia, Tay-Sac
Niemann-Pick disease
mucolipidosis IV, Fanco

...................................................................................................................

French-Canadian Tay-Sachs disease

...................................................................................................................

Cajun Tay-Sachs disease

...................................................................................................................

African Sickle cell disease/trait

...................................................................................................................

Mediterranean Thalassemia

...................................................................................................................

Asian Thalassemia

...................................................................................................................
a Cystic fibrosis should be discussed with patients of all rac
...................................................................................................................

Solomon. The clinical content of preconception care: genet
enetic disorders, congenital malfor- e
ations, developmental delay/mental
etardation, and ethnicity. If this
creening history indicates the possi-
ility of a genetic disease, specific
ounseling should be given that may
nclude referral to a genetic counselor
r clinical geneticist. Strength of recom-
endation: B; quality of evidence: III.
All women should take a multivitamin
ith at least 400 �g of folate daily, start-

ng at least 1 month before conception.
omen with specific risk factors may re-

uire higher daily dosages of folate.
trength of recommendation: A; quality of

race/ethnicity

nded counseling/testing Type of test

DNA testing o
.........................................................................................................................

DNA testing o
.........................................................................................................................

rosis,a familial
disease, Gaucher’s disease,
e A, Bloom syndrome,
nemia Group C

Canavan disea

...................................

Cystic fibrosis
...................................

Familial dysau
...................................

Tay-Sachs dis
or DNA testing
...................................

Gaucher’s dise
...................................

Niemann-Pick
gene13,15,19

...................................

Bloom syndro
...................................

Mucolipidosis
...................................

Fanconi anem
.........................................................................................................................

Enzyme assay
HEXA gene12,1

.........................................................................................................................

Enzyme assay
HEXA gene12,1

.........................................................................................................................

alassemia Complete bloo
indices, hemo

.........................................................................................................................

Complete bloo
indices; hemo
iron indices16,

.........................................................................................................................

Complete bloo
indices; hemo
iron indices; D
thalassemia if
volume anemi

.........................................................................................................................

hnicities.
.........................................................................................................................

nd genomics. Am J Obstet Gynecol 2008.
vidence: II-2. c
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All couples should be made aware of
he availability of cystic fibrosis– carrier
creening. Strength of recommendation:
; quality of evidence: III.

ouples with ethnicity-based genetic
isk factors
ncestry influences the probability of
eing a carrier of many disorders that af-
ect pregnancy. Typically, carriers them-
elves will not show any signs of a genetic
isorder, and there is often no known

amily history of the condition. The
uidelines for testing by ethnicity in-

TR gene11

..................................................................................................................

TR gene11

..................................................................................................................

DNA testing of ASPA gene13,15,19

..................................................................................................................

A testing of CFTR gene11,13,15,19,20

..................................................................................................................

omia: DNA testing of IKBKAP gene13,15,19

..................................................................................................................

e: enzyme assay for hexosaminidase-A level
HEXA gene13,15,19

..................................................................................................................

: DNA testing of GBA gene13,15,19

..................................................................................................................

ease Type A: DNA testing of SMPD1

..................................................................................................................

DNA testing of BLM gene13,15,19

..................................................................................................................

DNA testing of MCOLN1 gene13,15,19

..................................................................................................................

roup C: DNA testing of FANCC gene13,15,19

..................................................................................................................

hexosaminidase-A level or DNA testing of

..................................................................................................................

hexosaminidase-A level or DNA testing of

..................................................................................................................

ount with red blood cell indices (RBC), iron
in electrophoresis16,17,18

..................................................................................................................

ount with red blood cell indices and iron
in electrophoresis if anemia and normal

8

..................................................................................................................

ount with red blood cell indices and iron
in electrophoresis if anemia and normal
testing of alpha-globin genes for alpha
theast Asian with low mean corpuscular
t normal iron studies16,17,18

..................................................................................................................

..................................................................................................................
by

me

f CF
......... .........

f CF
......... .........

c fib
hs
Typ
ni a

se:

.........

: DN
.........

ton
.........

eas
of

.........

ase
.........

dis

.........

me:
.........

IV:
.........

ia G
......... .........
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4,19

......... .........
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4,19

......... .........

, th d c
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lude conditions for which there is evi-
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S

ence that testing is effective or for which
here is strong expert opinion that test-
ng should be performed. However, this
s not meant to imply that these condi-
ions do not occur or should be ignored
n populations of other ethnicities. Indi-
iduals of mixed ancestry or ethnicity
hould consider carrier testing that is
ecommended for any component eth-
icity. A formal referral could be consid-
red if practitioners are unsure which
isorders should be tested. Table 1 con-
ains a summary of counseling/testing by
thnicity.11-20

Carrier testing can have important
sychologic consequences for an indi-
idual and should only occur after in-
ormed consent is obtained. Choosing
he appropriate test and interpreting re-
ults of testing can be complex and may
ary between different ethnic groups.
or example, with the current recom-
ended mutation panel, negative carrier

TABLE 2
Details from personal or family
history that should prompt
further counseling

Chromosomal disorders (eg, Trisomy 21)
.................................................................................................................

Clotting disorders
.................................................................................................................

Deafness
.................................................................................................................

Developmental delay/mental retardation (eg,
Fragile X syndrome)
.................................................................................................................

Early infant death
.................................................................................................................

Heart defects
.................................................................................................................

Other known genetic disorders (eg,
phenylketonuria, Marfan syndrome)
.................................................................................................................

Neural tube defects
.................................................................................................................

Familial cancer syndromes (known or
suspected)
.................................................................................................................

Family history of other congenital
malformations
.................................................................................................................

Neural tube defects
.................................................................................................................

Orofacial clefts
.................................................................................................................

Recurrent miscarriages
.................................................................................................................

Sickle cell disease or trait
.................................................................................................................

Sudden infant death syndrome
.................................................................................................................

Thalassemia
.................................................................................................................

Thrombophilia
...........................................................................................................

Solomon. The clinical content of preconception care:
genetics and genomics. Am J Obstet Gynecol 2008.
esting for cystic fibrosis in an Ashkenazi d

342 American Journal of Obstetrics & Gynecology
ewish couple would result in a different
hance of having an affected child than
egative testing in an African American
ouple. Depending on the provider’s
roficiency in genetics, carrier testing
ay necessitate referral to genetic

ervices.11,13,15,19,20

Recommendation. Couples who are at
isk for any ethnicity-based conditions
hould be offered preconception coun-
eling about the risks of that condition to
uture pregnancies. Screening and/or
esting should be offered based on the
ouple’s preferences. This may require
eferral to a genetic counselor or clinical
eneticist. Strength of recommendation:
; quality of evidence: II-3.

ouples with genetic risk
actors that are based
n specific family history
f at least 1 member of a couple has a
amily history of developmental delay,
ongenital anomalies, or other known or
uspected genetic conditions, the couple
hould be referred to a qualified health-
are provider for appropriate counseling
nd potential testing.2,4 If a disorder in
he individual’s family has been identi-
ed as having a genetic cause, it may be
ossible to test an individual to deter-
ine whether the couple is at risk for

aving an affected child. For example, a
amily history of known genetic condi-
ions such as cystic fibrosis or Tay-Sachs
isease should prompt the offer of test-

ng for at least the person with affected
elatives. If the person is found to have
nherited a gene that could cause the dis-
rder in their children, the partner could
e tested to quantify the overall risk. In
he case of an X-linked disorder such as
emophilia, sex selection should be dis-
ussed.2,21-26 Table 2 gives information
bout examples of family history find-
ngs that should prompt further
ounseling/testing.

Recommendation. Individuals who are
dentified as having a family history of
evelopmental delay, congenital anoma-

ies, or other genetic disorders should be
ffered a referral to an appropriate spe-
ialist to better quantify the risk to a po-
ential pregnancy. Strength of recommen-

ation: B; quality of evidence: II-3. d

Supplement to DECEMBER 2008
ouples with genetic risk
actors that are based
n previous pregnancies

history of recurrent pregnancy loss
classically defined as � 2 spontaneous
bortions) should prompt testing of
oth parents for genetic conditions such
s chromosomal anomalies and heredi-
ary thrombophilia.17,27,28 Testing for
hromosomal anomalies can be per-
ormed by a test of peripheral blood for
hromosome analysis (karyotyping).2 If
chromosomal anomaly such as a bal-

nced translocation is found, providers
hould discuss the use of in vitro fertili-
ation with preimplantation genetic di-
gnosis to increase the chance of an un-
ffected pregnancy.29-31

Recommendation. If at least 1 member
f a couple is found to have a chromo-
omal anomaly, in vitro fertilization with
reimplantation genetic diagnosis
hould be discussed. Strength of recom-
endation: C; quality of evidence: III.

ndividuals with risk
actors caused by known
enetic conditions
ndividuals with known genetic condi-
ions should be counseled regarding op-
imal control of their condition and the
hances of having affected offspring;
hese individuals should be aware of how
he presence of a genetic disorder could
ffect both their health and the health of
he fetus. For example, women with
ickle cell disease have an increased risk
f preterm labor and premature rupture
f membranes; women with Marfan syn-
rome have an increased risk of aortic
issection during pregnancy.32,33

In certain genetic disorders, there are
pecific recommendations for manage-

ent in the preconception period. For
xample, women with sickle cell disease
equire increased amounts of folate;
omen with phenylketonuria should
aintain low phenylalanine diets before

onception, because infants who are
orn to women with phenylketonuria
ith phenylalanine levels of � 20 mg/dL

re more likely to have microcephaly, de-
elopmental delay, growth restriction,
nd heart defects.17,34,35

Recommendation. Suspected genetic

isorders may require further work-up



b
g
o
S
e

C
N
e
c
i
d
a
m
c
f
s
a
f
l
g
t
c
p
i
s
c
s
c

A
W
G
c

R
1
c
t
c
n
2
o
g
2
3
l
g
o
s
4
n
3
5
t
c
6
S
s
c
7
c
G
8

a
G
9
R
f
1
c
t
w
t
a
2
1
o
c
u
O
1
s
d
1
c
n
g
p
2
1
c
s
n
1
f
C
J
1

ics a

www.AJOG.org Supplement
efore conception. Known or discovered
enetic conditions should be managed
ptimally before and after conception.
trength of recommendation: B; quality of
vidence: II-3.

omment
o provider is expected to be aware of

very genetic condition that possibly
ould affect a pregnancy; however, it is
mportant that all providers be able to
o 2 things. First, providers should be
ble to ask the right questions to deter-
ine who might be at risk. This in-

ludes the ability to take a 3-generation
amily history. Second, providers
hould know when to refer a patient
nd to whom a patient should be re-
erred. There is a wide array of excel-
ent educational resources regarding
enetic disorders and family history
hat are available on the web. Table 3
ontains a list of resources. Finally,
roviders should keep in mind that this

s a very rapidly expanding field. Re-
earchers are unraveling the genetic
auses of many conditions for which
creening and testing may soon be-

TABLE 3
Further resources
Resources

American College of Medical Genetics
(www.acmg.net)
...................................................................................................................

CDC National Office of Public Health Genomic
(cdc.gov/genomics)
...................................................................................................................

Gene tests (genetests.org)

...................................................................................................................

Genetic Alliance (geneticalliance.org)
...................................................................................................................

Genetic and Rare Diseases Information Cente
(rarediseases.info.nih.gov/html/resources/
info_cntr.html)
...................................................................................................................

National Society of Genetic Counselors
(nsgc.org)
...................................................................................................................

Online Mendelian Inheritance in Man
(ncbi.nlm.nih.gov/sites/entrez?db�omim)
...................................................................................................................

PubMed (ncbi.nlm.nih.gov/PubMed)
...................................................................................................................

US Surgeon General’s Family History Initiative
(hhs.gov/familyhistory)
...................................................................................................................

Solomon. The clinical content of preconception care: genet
ome available.36 f s
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t the time of conception, maternal
nutritional status is an important

eterminant of embryonic and fetal
rowth.1 Placental and fetal growth is
ost vulnerable to maternal nutrition

tatus during the preimplantation pe-
iod and the period of rapid placental de-
elopment, which occurs during the first
ew weeks of development typically be-
ore pregnancy has been confirmed.2

ost organs form 3-7 weeks after the last
enstrual period and any teratogenic ef-

ects may occur by this time.3 Evidence is
merging that a mother’s diet and life-
tyle influence the long-term health of
er children.2,4 Recent research suggests
hat inadequate levels of maternal nutri-
nts during the crucial period of fetal de-
elopment may lead to reprogramming
ithin the fetal tissues that predisposes
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he infant to chronic illnesses in adult-
ood.5 A woman’s nutritional status is

nfluenced by numerous variables in-
luding genetics, environment, lifestyle
abits, the presence of disease or physio-

ogical stressors, and drug-toxicant
xposures.6

Nutritional assessment and recom-
endations are important components

f preconception counseling. The key
omponents of the nutrition care pro-
ess include:

A nutrition assessment, including
analysis and interpretation of anthro-
pometric data and adequacy and qual-
ity of dietary habits (including dietary
supplements).
A nutrition diagnosis, which will iden-
tify and label any nutrition-related
problems or risk factors such as obe-
sity or eating disorders.
The nutrition intervention, at which
time the individual’s dietary goals and
plan of action are established and care
is delivered with the emphasis on ap-
propriate weight gain, consumption of
a variety of foods according to the Di-
etary Guidelines 2005, appropriate di-
etary supplement use, and physical ac-

Women of child-bearing age should achie
to conception to help minimize health risk
may not be aware of the importance of pre
have access to nutrition information. Hea
about preconception/pregnancy-related nu
information during preconception counsel
counseled to consume a well-balanced d
calcium-rich foods, and protein-containing
More research is critically needed on the e
the role of obesity in birth outcomes. Preco
for the health care provider to discuss a
intake, and maintaining a healthy weight s

Key words: folic acid, health risks, pregna
women
tivity. t
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Nutrition monitoring, evaluation,
and referrals to dietitians occur as
needed, depending on the individu-
al’s needs.7,8

In this manuscript, we review the evi-
ence for safety and efficacy of nutrition,
ietary supplements, and maternal
eight during the preconception period.

ietary intake prior to conception
ackground: The quality of a woman’s
iet during pregnancy has an influence
n positive fetal and maternal outcomes;
herefore, a healthy, balanced diet is im-
ortant before as well as during pregnan-
y.1,9 Many women of child-bearing age
n the United States do not maintain a
ealthy diet prior to, during, and after
regnancy. Not all women have financial
r logistical access to a high-quality
iet.10 Furthermore, several studies have
hown that most women of reproductive
ge are not getting enough vitamins A, C,
6, and E, folic acid, calcium, iron, zinc,
nd magnesium in their diet.11-13 This
nderscores the importance of encour-
ging healthy eating behaviors early in a
oman’s child-bearing years because

mproving dietary habits requires long-

nd maintain good nutritional status prior
both mothers and infants. Many women

ception nutrition and supplementation or
care providers should be knowledgeable
on and take the initiative to discuss this
. Women of reproductive age should be
including fruits and vegetables, iron and
ds as well as 400 �g of folic acid daily.

acy and safety of dietary supplements and
ption counseling is the perfect opportunity
lthy eating guideline, dietary supplement
s.

-related nutrition, reproductive-age
ve a
s to
con
lth
triti
ing
iet

foo
ffic
nce
hea
tatu

ncy
erm effort.
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Clinical studies have shown a positive
ssociation between a healthy diet dur-
ng the preconception period and preg-
ancy and improved birth out-
omes.14,15 For example, a case-control
tudy on the risk of orofacial clefts by
rapels et al16 concluded that the pre-

onception energy-adjusted intake of
egetable protein, fiber, beta-carotene,
itamin C, vitamin E, iron, and magne-
ium were all significantly lower in cases
ompared with controls. Additionally,
here have been a number of reviews writ-
en on the importance of a healthy diet
rior to and during pregnancy.7,10,17-19

n 1992, the Institute of Medicine (IOM)
ublished Nutrition during Pregnancy
nd Lactation: An Implementation
uide.20 The IOM has also published a

eries of reports establishing the dietary
eference intakes (DRIs).21 Throughout
his review, we will state the DRI for each
upplement we discuss.

Finally, the US Department of Agri-
ulture’s (USDA) Food Guide Pyramid
nd Dietary Guidelines for Americans
ave resources for patients to consume

oods that meet the nutritional require-
ents of pregnancy.22 USDA has re-

eased the MyPyramid food guidance
ystem, which includes MyPyramid Plan
or Moms, which helps women identify
he appropriate food plan according to
regnancy status, age, weight and
eight, and physical activity level (www.
ypyramid.gov/mypyramidmoms).
MyPyramid identifies an appropriate

ood plan that covers the individual’s en-
rgy needs and dietary reference intakes
n the perinatal period.1,7

ietary supplements
ackground: Although many of our re-
uired vitamins, minerals, amino acids,
ssential fatty acids, and other constitu-
nts are found in food, the physiologic
emands of the woman during precon-
eption and pregnancy may require ad-
itional dietary supplementation. Re-
uirements for folic acid, calcium, iron,
inc, vitamin D, vitamin C, and vitamin

increase substantially during preg-
ancy.22 In the United States, dietary
upplements are regulated differently
han prescription medications by the

ood and Drug Administration (FDA). e

346 American Journal of Obstetrics & Gynecology
his difference in regulation may influ-
nce the quality of products on the mar-
et, and our knowledge of dietary sup-
lement safety and efficacy prior to
onception and during perinatal period.
here exist serious concerns about di-
tary supplement safety and efficacy,
uality control, misidentification, adul-
eration, contamination, adverse events,
nd interactions with medications.23

Various national surveys estimate that
8-52% of the US population use dietary
upplements and women use more sup-
lements then men.24-26 Many women
se multivitamins, single vitamins,
erbal products, traditional medicines,

olk remedies, weight loss or sport sup-
lements, and other dietary supplements
rior to and during pregnancy.27-29 Un-

ortunately, many women do not discuss
heir dietary supplement use with their
ealth care professionals.30,31 It is critical
hat all health care professionals ask their
atients which vitamins, minerals,
erbs, traditional remedies, and other
ietary supplements they are using.
omen should be encouraged to bring

n the labels or bottles of all dietary sup-
lements (pills, powders, teas, etc) to de-
ermine whether excessive levels of spe-
ific nutrients (or other bioactive
ompounds) are being consumed on a
aily basis.8,32

vidence for efficacy: Although many
ealth care professionals do recommend
ertain dietary supplements prior to,
uring, and after pregnancy (eg, folate,

ron, and calcium), the safety and effi-
acy of many dietary supplements (eg,
port supplements and weight loss prod-
cts) have not been well established. For
xample, there are few clinical trials eval-
ating the safety and efficacy prior to and
uring pregnancy on herbal prod-
cts.33-35 Today much data available on
erbal products are based on case re-
orts, animal studies, and retrospective
tudies.36,37 Because of the high preva-
ence of dietary supplement use among
omen, more research on the safety and

fficacy of dietary supplements prior to
nd during pregnancy is urgently
eeded. Future studies should focus on
ubject characteristics that may influ-

nce our ability to meet maternal and in- t

Supplement to DECEMBER 2008
ant demands (genetic and environmen-
al), sensitivity, and selectivity of

easured outcomes and proper use of
roxy measures.38

Recommendation. All women of re-
roductive age should be asked about
heir use of dietary supplements (vita-

ins, minerals, traditional/home reme-
ies, herbal products, weight loss prod-
cts, etc) as part of preconception care
lan and should be advised about what is
r is not known about their impact,
afety, and efficacy. Strength of recom-
endation: C; quality of evidence: III.

itamin A
ackground: Vitamin A is a fat-soluble
itamin found in several forms. Vitamin
found in foods that come from animals

liver, whole milk) is called preformed
itamin A. It is absorbed in the form of
etinol, which is made into retinal and
etinoic acid (other active forms of vita-
in A) in the body. Vitamin A that is

ound in fruits and vegetables is called
rovitamin A carotenoid, which is made

nto retinol in the body. There is also a
ynthetic analog (13-cis retinoic acid)
sotretinoin (Accutane; Roche Pharma-
euticals, Nutley, NJ), a medication used
o treat severe, cystic acne, and related
ermatoses. Adequate vitamin A is es-
ential for proper visual functioning, fe-
al growth, reproduction, immunity,
nd epithelial tissue integrity.39 Because
itamin A is lipid soluble, it crosses the
lacenta easily and has a long half-life.
lthough normal fetal development re-
uires sufficient vitamin A intake, very
igh levels of preformed vitamin A (reti-
oic acid) supplementation has been as-
ociated with miscarriage and birth de-
ects that affect the central nervous
ystem and craniofacial, cardiovascular,
nd thymus development.39

Currently the recommended dietary
llowance of preformed vitamin A for
omen is 700 retinol activity equivalents

RAEs) per day, with a tolerable upper
ntake level of 3000 RAEs/day or 10,000
U/day.40 Dietary sources of vitamin A
nd beta-carotene (leafy vegetables, car-
ots, eggs, and diary products) do not
ose a risk of excessive intakes and
hould be included in a healthy diet. Vi-

amin A from beta-carotene is not

http://www.mypyramid.gov/mypyramidmoms
http://www.mypyramid.gov/mypyramidmoms
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nown to increase the risk of birth
efects.41

vidence of efficacy: During pregnancy,
vidence in humans suggests that more
han 10,000 IU of vitamin A per day may
e teratogenic, resulting in cranial/neu-
al crest defects.42 However, other stud-
es have shown that periconceptional vi-
amin A exposures greater than 10,000
U/day were not associated with in-
reased risk for cranial neural crest de-
ects or neural tube defects.43 Although
nimal data clearly show that high dose
itamin A is teratogenic, such data are
ifficult to obtain in humans as human
linical trails are not ethically possible.41

Vitamin A also appears to be protec-
ive in pregnant women with human im-

unodeficiency virus/acquired immu-
odeficiency syndrome.44-47 There is
rowing evidence from clinical trials in
eveloping countries that vitamin A may
rotect against maternal morbidity, al-
hough more research is needed.44,48-50

urrent recommendations: A World
ealth Organization expert group

onsultation concluded that daily
oses of up to 10,000 IU (equivalent to
000 �g retinol) or weekly 25,000 IU
7500 RAEs) are probably safe, espe-
ially in areas in which vitamin A defi-
iency is thought to be common51 The
alf-life of the main metabolite of reti-
oic acid is 50 hours, so most of the
rug and biotransformation products
re gone within 10 days of the last dose.
tretinate and isotretinoin (Accu-

ane), synthetic derivatives of retinol,
re known to cause serious birth de-
ects and should not be taken during
regnancy or if there is a possibility of
ecoming pregnant. The current rec-
mmendation is to discontinue such
edications such as at least 1 month

rior to attempting pregnancy.
Recommendation. Currently the rec-

mmended dietary allowance of pre-
ormed vitamin A for women is 700
AEs per day, with a tolerable upper in-

ake level for pregnancy is 3000 RAEs/
ay or 10,000 IU/day; Strength of recom-
endation: B; quality of evidence for
oxicity: III. a
olic acid
ackground: Folic acid, a water-soluble
-complex vitamin required for de-
xyribonucleic acid synthesis and cell di-
ision, is a nutrient currently recognized
s important prior to and during preg-
ancy because of its proven preventive
roperties against neural tube defects
NTDs).52 Neural tube defects are seri-
us birth defects of the spine (spina bi-
da) and brain (anencephaly). NTDs af-

ect approximately 3000 pregnancies
ach year in the United States and are the
econd most common major congenital
nomaly worldwide.53 Populations at in-
reased risk for NTDs or folic acid defi-
iency include Hispanic women, obese
omen, diabetic women with poor gly-

emic control, women with prior NTDs,
nd women with seizure disorder taking
ntiepileptic medications.12,54,55

Folate levels can be increased by con-
uming folate-rich foods or ingesting fo-
ic acid, a synthetic compound available
hrough dietary supplements and
hrough fortified foods. The major di-
tary sources of naturally occurring fo-
ate are legumes, green leafy vegetables,
itrus fruits and juices, and breads and
ereals that contained folic enriched
our. Folic acid is approximately 1.7

imes more bioavailable than folate and
herefore has a greater efficiency in im-
acting folate levels.56 Supplementing
ietary intake with folic acid has been
ecommended by many professional or-
anizations because of the difficulty for
oman to obtain the extra folate re-
uired periconceptionally through the
iet alone. The current recommended
aily intake (RDI) for folic acid is 400 �g

or women of preconception age and 600
g during pregnancy.57 The recom-
ended dose is higher (4000 �g) for
omen who have had a infant with an
TD.58 Numerous studies have reported

hat women in the United States do not
onsume the recommended 400 �g of
olic acid.59-61 Furthermore, inadequate
olate levels have been linked to in-
reased risks of stroke, cancer, and
ementia.62,63

vidence of efficacy: There is clear scien-
ific evidence that folic acid protects

gainst neural tube defects. Numerous c

Supplement to DECEMBER 2008 Amer
bservational and randomized controlled
tudies culminate in an estimate that at
east 70% of NTDs could be prevented if
he embryo were exposed to protective
mounts of folic acid during the critical
indow of organogenesis.52,64-66

urrent recommendations: The US Pub-
ic Health Service, American Academy of
ediatrics, American Dietetic Associa-

ion, American College of Obstetricians
nd Gynecologists (ACOG), and Ameri-
an Academy of Family Medicine rec-
mmend that women consume 400 �g
f folic acid daily.7,67-69 The USDA rec-
mmends women of child-bearing age
ho may become pregnant and those in

he first trimester of pregnancy consume
dequate synthetic folic acid daily (from
ortified foods or supplements) in addi-
ion to food forms of folate from a varied
iet.70

Recommendation. All women of re-
roductive age should be advised to in-
est 0.4 mg (400 �g) of synthetic folic
cid daily, obtained from fortified foods
nd/or supplements. In addition, all
omen should be advised to consume a
alanced, healthy diet, which includes
olate-rich foods. Strength of recommen-
ation: A; quality of evidence: I-a.

ultivitamins
ackground: Multivitamins are typically

he most commonly used dietary supple-
ents reported in surveys in the United

tates.71,72 Willett and Stamfer73 con-
luded that there is greater benefit than
arm in recommending a daily multivi-
amin that does not exceed the daily rec-
mmended intake of its component vi-
amins for most adults. In their review,

illett and Stamfer73 noted that a mul-
ivitamin is especially important for
omen who might become pregnant,
ersons who regularly consume 1 or 2
lcoholic drinks per day, those who tend
o absorb vitamin B12 poorly, vegans,
nd those with limited resources to af-
ord adequate fruits and vegetables.

vidence of efficacy: There is substantial
vidence showing that taking multivita-
ins with at least 400 �g of folic acid

aily may also reduce the incidence of
ther malformations such as orofacial

left, limb deficiencies, cardiac defects,

ican Journal of Obstetrics & Gynecology S347
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rinary tract defects, and omphalo-
ele.74-80 A recent metaanalysis of 41 tri-
ls reported that multivitamin supple-
ents provide consistent protection

gainst neural tube defects, cardiovascu-
ar defects, limb defects, and other birth
efects.74 In this metaanalysis, both case
ontrol studies (odds ratio [OR], 0.76;
5% confidence interval [CI], 0.62-0.93)
nd cohort and randomized controlled
tudies (OR, 0.42; 95% CI, 0.06-2.84)
howed lower incidence of cleft palate
hen women took mulitvitamins.
For oral cleft with or without cleft

alate, case control studies (OR, 0.63;
5% CI, 0.54-0.73) and cohort and
andomized controlled studies (OR,
.58; 95% CI, 0.28-1.19) followed the
ame pattern. For urinary tract anom-
lies and congenital hydrocephalus,
nly the case controls studies showed a
tatistically significant decrease in
nomalies. Finally, for congenital hy-
rocephalus there was an OR of 0.37
95% CI, 0.24-0.56) in case control
tudies and 1.54 (95% CI, 0.53-4.50)
or cohort studies, and randomized
ontrolled studies.74 Although multi-
le micronutrient supplementation is
heoretically preferable to supplemen-
ation with iron and folic acid alone,
specially in developing countries in
hich multiple deficiencies are preva-

ent, more data need to be collected to
etermine the advantages of different
ultiple micronutrient formulations

or pregnant and lactating women.81

Recommendation. All women of re-
roductive age should be encouraged to
ake a folic acid– containing multivita-

in supplement for the purpose of sup-
orting healthy pregnancy outcomes
nd preventing congenital anomalies.
trength of recommendation: A; quality of
vidence: II2.

itamin D
ackground: Vitamin D is a lipid-solu-
le vitamin important in the metabolism
f calcium and phosphorus. It promotes
alcium absorption and bone mineral-
zation. It may be obtained from either
ndogenous production from sun expo-
ure or dietary sources. The major di-
tary sources are fortified items, particu-

arly milk, orange juice, and some c

348 American Journal of Obstetrics & Gynecology
reakfast cereals. Other dietary sources
nclude fatty fish (salmon, mackerel,
una, sardine), egg yolks, beef liver, and
heese.

Vitamin D is essential for the health of
regnant women and their infants. Cur-
ently there is an increasing prevalence
f vitamin D insufficiency and deficiency

n pregnant women and infants in the
nited States and internationally.82-87

itamin D deficiency is common among
regnant women in ethic minority
roups.88 Vitamin D deficiency during
regnancy is reflected in lower maternal
eight gain; biochemical evidence of dis-

urbed skeletal homeostasis in the infant;
nd in extreme situations, reduced bone
ineralization, radiologically evident

ickets, and fractures.89,90 Additionally,
itamin D insufficiency has also been as-
ociated in some studies with other
ealth outcomes that affect women, in-
luding asthma, diabetes, autoimmune
iseases, and certain cancers.83,91-93

Women at risk for vitamin D defi-
iency include women who are not ex-
osed to enough sunlight; whose dietary
itamin D intake is low (no dairy or
actose intolerant); who wear head
overings.

vidence of efficacy: The optimal dose of
itamin D for the preconception period
nd during pregnancy is unknown. Obser-
ational studies and vitamin D supple-
entation trials among pregnant women

t high risk of vitamin D deficiency showed
mproved neonatal handling of calcium
ith improved maternal vitamin D status.
esults concerning the effects of vitamin D
n maternal weight gain and fetal growth

n these high-risk populations are conflict-
ng and inconclusive.94,95 Despite taking
renatal vitamins, vitamin D deficiency
as been demonstrated in pregnant wom-
n.83 Most experts agree that the current
RI of 200-400 IU is too low and that
ased on current evidence, daily require-
ents may be closer to 1000 IU or higher

nd that more research is needed on the
ptimal vitamin D dose and blood
oncentrations for several health
utcomes.83

urrent recommendations: The Ameri-

an College of Obstetricians and Gynecol- c
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gists recommend daily consumption of
00-800 IU.96 In the United States, the cur-
ent DRI is 200 IU/day with 200 IU/day in
regnancy. The USDA guidelines note that
eople with dark skin and people exposed
o insufficient ultraviolet band radiation
ie, sunlight) consume extra vitamin D
rom vitamin D-fortified foods and/or
upplements.22

Recommendation. The evidence is in-
ufficient to recommend for or against
outine screening or vitamin D supple-
entation during preconception coun-

eling. Based on the emerging data of the
mportance of vitamin D for women and
nfants; however, clinicians should be
ware of the risk factors for vitamin D
eficiency. Additionally, for women
ith vitamin D deficiency, education on
itamin D in the diet and supplementa-
ion should be a part of preconception
are. Currently we do not have data for
he optimal dose prior to and during
regnancy. More data are urgently
eeded. Strength of recommendation: B;
uality of evidence: I b.

alcium
ackground: Calcium is essential for
one development and health and main-
enance throughout life and in preg-
ancy, yet many women in the United
tates do not consume the recom-
ended amount of calcium prior to and

uring pregnancy.97-99 During preg-
ancy, the growing fetus receives its total
ourishment from maternal sources.
he dynamic balance between skeletal
alcium storage and fetal nutritional
eeds can affect the maternal calcium
quilibrium adversely. Therefore, if ade-
uate bone has not been built before
regnancy and adequate calcium is not
art of the maternal diet, bone can be
egraded as calcium is taken from the
aternal skeleton.100 When completing
diet history during preconception

ounseling, it is important to ask about
ietary calcium consumption (milk, for-
ified orange juice, etc), calcium supple-

entation, and use of antacids to assess
he woman’s overall calcium intake. Vi-
amin D intake is necessary to facilitate

alcium absorption.
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vidence of Efficacy: Studies indicate that
ncreases in calcium intake during preg-
ancy improve maternal bone health of
other and neonate. Higher birthweight

abies, a reduced risk of preterm deliv-
ry, and lower infant blood pressure
ave all been linked with a high calcium

ntake during pregnancy.100,101 More re-
earch is needed to assess the optimal
oes of calcium prior to and during
regnancy.100,102-106 A 2008 metaanaly-
is of 12 good-quality clinical trials re-
orted that the risk of high blood pres-
ure was reduced with calcium
upplementation rather than placebo
11 trials, 14,946 women: relative risk
RR), 0.70; 95% CI, 0.57-0.86). There
as also a reduction in the risk of pre-

clampsia associated with calcium sup-
lementation (12 trials, 15,206 women:
R, 0.48; 95% CI, 0.33-0.69). There was
o overall effect on the risk of preterm
irth or stillbirth or death before dis-
harge from the hospital.107 Many re-
iews have concluded that the lack of
vailable evidence restricts the ability to
orm strong conclusions, especially with
espect to supplementation’s effect on
aternal bone health during pregnancy.
ore research is needed to assess the op-

imal does of calcium prior to and during
regnancy.100,102-106

urrent recommendations: The Institute
f Medicine currently recommends 1000
g/day of calcium for pregnant and lac-

ating women who are 19-50 years old
nd 1300 mg/day for pregnant and lac-
ating women who are younger than 19
ears old.108

Recommendation. Women of repro-
uctive age should be counseled about
he importance of achieving the recom-

ended calcium intake level through
iet or supplementation. Calcium
upplements should be recommended if
ietary sources are inadequate. Strength
f recommendation: A; quality of evidence:
b.

ron
ackground: Iron deficiency is the most
ommon nutritional deficiency world-
ide and is the most common cause of

nemia in pregnancy. The prevalence of

ron deficiency and iron deficiency ane- w
ia in the United States is significant
mong vulnerable populations. For ex-
mple, the National Health and Nutri-
ion Examination Survey 1999-2000 re-
orted iron deficiency prevalence among
omen aged 12-49 years was 9-16%.
mong minority females in the same age
roup, the prevalence of iron deficiency
as approximately 3 times higher than

he Healthy People 2010 objective
f 5%.109

Reproductive-aged women are at risk
f iron deficiency because of blood loss
rom menstruation, poor diet, and fre-
uent pregnancies.110 In a study of fertile
omen, only 20% had iron reserves of
reater than 500 mg, 40% had iron stores
f 100-500 mg, and 40% had virtually no

ron stores.111 Potential fetal complica-
ions secondary to anemia include spon-
aneous prematurity and intrauterine
rowth restriction.112 The mecha-
ism(s) by which this occurs are not
lear. Prior to conception and during
regnancy, women should eat iron-rich

oods (lean meat, poultry, and iron for-
ified cereals). Foods that inhibit iron ab-
orption, such as whole-grain cereals,
nleavened whole-grain breads, le-
umes, tea, and coffee, should be con-
umed separately from iron-fortified
oods. The Centers for Disease Control
nd Prevention (CDC) recommends 18
g/day for women and 27 mg/day for all

regnant women113

vidence of efficacy: There are several
ystematic reviews reporting the benefits
f iron combined with folate prior to and
uring pregnancy. The Cochrane collab-
ration completed a systematic review
n 20 randomized controlled trials of

ron supplementation in pregnancy with
ormal hemoglobin levels (� 10 dL) at

ess than 28 weeks of gestation.114 Iron
upplementation raised or maintained
he serum ferritin level above 10 mg/L
nd reduced the number of women with
ow hemoglobin levels late in pregnancy.
he reviewers concluded that iron sup-
lementation had no detectable effect
n any substantive measures of either
aternal or fetal outcomes.114 One re-

iew looked at 8 trials involving 5449
omen.115 Routine supplementation

ith iron or folate raised or maintained s

Supplement to DECEMBER 2008 Amer
erum iron and ferritin levels and serum
nd red cell folate levels. Supplementa-
ion resulted in a substantial reduction of
omen with a hemoglobin level below
0 or 10.5 g in late pregnancy.
A more recent prospective study done

y Ronnenberg et al116 in 2004 examined
he relation between preconception he-

oglobin concentration and pregnancy
utcomes in 405 healthy Chinese women
ho were planning pregnancy. This

tudy showed an association between
reconception maternal anemia status
nd adverse pregnancy outcomes. The
dds of low birthweight and fetal growth
estriction were 6.5 and 4.6 times higher,
espectively, in women with moderate
nemia (hemoglobin � 95 g/L) compared
ith nonanemic controls. Anemia attrib-
ted to iron deficiency was significantly as-
ociated with decreased birthweight.

A recent randomized controlled trial
f 867 pregnant women (less than 20
eeks) was assigned randomly to receive
renatal supplements with 30 mg of iron
s ferrous sulfate or placebo until 26-29
eeks of gestation. The mean birth-
eight was higher by 108 g (P � .03), and

he incidence of preterm delivery was
ower (8% vs 14%; P � .05) in the 30 mg
roup compared with the control group.
ron supplementation did not affect the
revalence of small-for-gestational-age

nfants or third-trimester iron status.117

In another recent clinical trial, 513
ow-income pregnant women were ran-
omly assigned to receive a monthly
upply of ferrous sulfate or placebo until
8 weeks of gestation. Compared with
lacebo, iron supplementation from en-
ollment to 28 weeks of gestation did not
ignificantly affect the overall prevalence
f anemia or the incidence of preterm
irths but led to a significantly higher
ean birthweight (P � .010), a signifi-

antly lower incidence of low-birth-
eight infants (P � .003), and a signifi-

antly lower incidence of preterm low-
irthweight infants (P � .017).118

dditional studies on the effectiveness of
reconception iron supplementation on
reventing prenatal iron depletion are
eeded.119

urrent recommendations: The CDC is-

ued guidelines in 1998 for preventing
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ron deficiency based on age and sex.
hey state that for girls aged 12-18 years
nd nonpregnant women of child-bear-
ng age, iron status screening should oc-
ur every 5-10 years during a routine
xamination. Annual iron screening
hould be conducted for women with ex-
sting risk factors for iron deficiency. If
nemia is confirmed with a second test, a
rial of oral iron is warranted. Other
ources recommend confirmation of
ron deficiency as a cause of the anemia
rior to initiation of therapy.120 The
merican College of Obstetricians and
ynecologists recommend all pregnant
omen should be screened for anemia

nd those with iron deficiency anemia
hould be treated with supplemental
ron, in addition to prenatal vitamins.110

he USDA food guidelines recommend
hat women of child-bearing age who

ay become pregnant eat foods high in
emeiron and/or consume iron-rich
lant foods or iron-fortified foods with
n enhancer of iron absorption, such as
itamin C–rich foods22

Recommendation. At a preconception
isit, screening should be conducted for
omen with risk factors for iron defi-

iency for the purposes of identifying
nd treating anemia. There is evidence to
ecommend that all women should be
creened at a preconception visit for iron
eficiency anemia for the purpose of im-
roving perinatal outcomes. Strength of
ecommendation: A; quality of evidence:
B.

ssential fatty acids
ackground: The essential fatty acids
EFA) linoleic and alpha-linolenic acid,
nd their long-chain derivatives arachi-
onic acid and docosahexaenoic acid
DHA) are important structural compo-
ents of cell membranes, the central ner-
ous system, and retinal cell membrane
tructure.121,122 EFAs cannot be synthe-
ized in the body and must be ingested by
ood. Essential fatty acids are found in
uch foods as oily fish, flax seeds, wal-
uts, and vegetables oils.
In 2005, the FDA and Environmental

rotection Agency, because of high mer-
ury levels detected in fish, issued warn-
ngs that advise young children, preg-

ant women, nursing women, and c

350 American Journal of Obstetrics & Gynecology
omen of child-bearing age to avoid
onsuming swordfish, king mackerel,
hark, and tilefish. The warnings also
ecommend that those groups eat no
ore than 12 ounces of fish weekly and

o more than 6 ounces of canned alba-
ore tuna weekly.123 Concerns have been
aised that eating oil-rich fish exposes the
etus to dioxins and polychlorinated bi-
henyls, which are environmental
ollutants.
Several studies have shown an associ-

tion between maternal dietary intake of
ily fish or oils providing n-3 EFA during
regnancy and visual and cognitive de-
elopment, maturity of sleep patterns,
nd motor activity in infants.124-127

hether all woman should be supple-
ented and at what dose of EFAs (eg,

sh or fish oil supplements during pre-
onception and pregnancy) has been the
ubject of much debate and recent
esearch3

vidence of efficacy: There is mixed evi-
ence for the efficacy of essential fatty
cids such as fish oil against adverse
regnancy outcomes for mother and
hild during preconception and preg-
ancy.128,129 For example, epidemiolog-

cal evidence suggests an association be-
ween fish intake and birthweight.
nother study showed a positive corre-

ation with low fish consumption in early
regnancy and increased risk for pre-
erm delivery and low birthweight.130 A

etaanalysis of 6 randomized controlled
rials demonstrated that supplementa-
ion with omega-3 fatty acids was associ-
ted with a significantly greater length of
regnancy than in control subjects; how-
ver, there was no evidence that sup-
lementation influenced the percent-
ge of preterm deliveries, the rate of
ow-birthweight infants, or the rate of
reeclampsia.131

In a review, the results of several ran-
omized clinical studies have indicated
hat supplementation with fish oils may
ead to modest increases in gestation
ength, birthweight, or both.132 The Co-
hrane collaboration review of 6 clinical
rials found women randomized to a fish
il supplement had a mean gestation that
as 2.6 days longer than women allo-
ated to placebo or no treatment. Birth- r

Supplement to DECEMBER 2008
eight was slightly greater in infants
orn to women in the fish oil group
ompared with controls. However,
here were no overall differences be-
ween the groups in the proportion of
ow birthweight or small-for-gesta-
ional-age babies.133

urrent recommendations: There are
everal recommendations and guidelines
bout omega fatty acid consumption for
omen. The Institute of Medicine set

dequate intake for linoleic acid (N-6) 3
/day for pregnant women and 12 g/day
or women 18-50 years old. The ade-
uate intake for �-N-3 is 1.4 g/day for
regnant women and 1.1 g/day for
omen 18-50 years old, respectively.134

he USDA recommends to keep total fat
ntake between 20-35% of calories, with

ost fats coming from sources of poly-
nsaturated and monounsaturated fatty
cids, such as fish, nuts, and vegetable
ils.70

The International Society for the
tudy of Fatty Acids and Lipids recom-
ends adequate intakes of 4.44 g of lino-

eic acid and 2.22 g of �-N-6, with 0.22 g
r more of DHA and 0.22 g of EFA for
dults and 0.3 g or more of DHA daily for
regnant women.135 The Perinatal Lipid
ntake Working Group recently released
uidelines for maternal dietary fat intake
n Europe. After reviewing the literature,
hey report that intakes of up to 1 g/d
HA or 2 � 7 g/day n-3 long-chain poly-
nsaturated fatty acids have been used in
andomized clinical trials without signif-
cant adverse effects. These guidelines
ecommend that pregnant and lactating
omen should aim to achieve an average
ietary intake of at least 200 mg of DHA
er day. The guidelines note that women
f child-bearing age should aim to con-
ume 1-2 portions of sea fish per week,
ncluding oily fish.136

Recommendation. During the precon-
eption period, women should be en-
ouraged to eat a diet rich in EFAs in-
luding omega 3 and omega 6 fatty acids.
o achieve this, women should be ad-
ised to consume at least 12 ounces of
sh weekly and no more than 6 ounces of
anned albacore tuna weekly. More re-
earch is critically needed to asses the

isks and benefits of fish and fish oil con-
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umption during the preconception pe-
iod. Strength of recommendation: B;
uality of evidence: I-b.

odine
ackground: Worldwide iodine defi-
iency is the single most important pre-
entable cause of brain damage. In 2005
he World Health Organization esti-

ated 2 billion people, 35% of the world
opulation were iodine deficient.137 Io-
ine is necessary for the production of
hyroid hormones, thyroxine, and tri-
odothyronine, and it must be provided
n the diet. Inadequate iodine intake
eads to inadequate thyroid hormone
roduction and to a spectrum of disor-
ers, iodine deficiency disorders, includ-

ng abortion, stillbirth, mental retarda-
ion, cretinism, increased neonatal and
nfant mortality, goiter, and hypothy-
oidism. Iodine is readily transferred to
he fetus, and the fetal thyroid concen-
rates iodine and synthesizes thyroid
ormones by 10-12 weeks’ gestation. Io-
ine deficiency in pregnancy negatively
ffects the normal maturation of the de-
eloping fetal central nervous system,
articularly myelination, and is respon-
ible for cognitive impairment, perma-
ent mental retardation, and in its most
evere form, cretinism.138

Iodine deficiency disorders are among
he easiest and least costly of all disorders
o prevent. Adding a small amount of io-
ine in the form of potassium iodate or
otassium iodide to dietary salt is effec-
ive for prevention. Salt iodization is the
ecommended, preferred strategy to
ontrol and eliminate iodine deficiency.
ufficient dietary iodine throughout the
ife cycle, especially during the precon-
eption period, can minimize the risk of
odine deficiency during critical, early fe-
al development. Studies of the impact of
odine supplementation specifically be-
ore pregnancy have not been done.
dentification and treatment of iodine
eficiency disorders before pregnancy is
n effective preventive public health
trategy.

urrent recommendations: The Institute
f Medicine’s Food and Nutrition Board
ecommend minimum daily intake of

odine in the United States of 150 �g for m
onpregnant adults, 220 �g for pregnant
omen, and 290 �g for lactating wom-

n.139 The World Health Organization,
nited Nations Children’s Fund, and the

nternational Council for Control of Io-
ine Deficiency Disorders recommend
aily iodine intake of 150 �g for adults
� 12 years of age) and 200 �g for preg-
ant and lactating women.140

Recommendation. Women of repro-
uctive age with iodine deficiency
hould be counseled on the risks of this
ondition to pregnancy outcomes and
he importance of maintaining adequate
aily dietary iodine intake of 150 �g dur-

ng preconception and at least 200 �g
hen pregnant or lactating. Public
ealth efforts to implement salt iodiza-
ion programs should be encouraged for
ll women residing in regions with en-
emic iodine deficiency. Strength of recom-
endation: A; quality of evidence: II-2.

reconception weight
nd body mass index
verweight
ackground: Approximately one third
f all women in the United States are
bese, and obesity is identified as the
astest-growing health problem in the
ountry.141 Obesity, defined as a body
ass index (BMI) of 30 kg/m2 or greater,

s associated with elevated risks of type 2
iabetes; hypertension; infertility; heart
isease; gallbladder disease; immobility;
steoarthritis; sleep apnea; respiratory

mpairment; social stigmatization; and a
ariety of cancers, including breast, uter-
ne, and colon.142-145 Adverse perinatal
utcomes associated with maternal obe-
ity include neural tube defects, preterm
elivery, stillbirth, gestational diabetes,
ypertensive and thromboembolic dis-
rders, macrosomia, low Apgar scores,
ostpartum anemia, cesarean delivery,
nd shoulder dystocia.142,143 Further-
ore, women who are obese before con-

eption tend to gain and retain more
eight during pregnancy.146

The risks associated with high BMIs
re best addressed before conception be-
ause weight loss during pregnancy is
ot recommended. Health risks are bet-

er established for obese persons than for
verweight individuals (BMI 25-29.9 kg/

2). However, even mild to moderate c

Supplement to DECEMBER 2008 Amer
verweight in young adults predicts sub-
equent obesity.144,147 Weight retained
rom previous gestations is an impor-
ant contributor to higher-than-opti-

al BMIs in child-bearing women.

vidence of efficacy: Counseling to sup-
ort improvements in diet and physical
ctivity are considered first-line inter-
entions.147 In a systematic evidence re-
iew, the US Preventive Services Task
orce concluded that counseling alone
r with pharmacotherapy can promote
odest sustained weight loss.144,147 The
ost successful nonsurgical approaches

o weight loss were intensive, weight-fo-
used counseling consisting of more
han 1 session per month or multicom-
onent, intensive interventions that
ombine nutrition and exercise counsel-
ng with supportive, skill-building be-
avior interventions. Evidence from
andomized controlled trials of long-
erm improved health with weight loss is
imited.

Interventions about gestational weight
rom randomized controlled trials in
regnant obese women have mixed re-
ults. In a review by Guelinckx et al148,
nly 2 of 7 trials, using nutrition and
hysical activity as an intervention,
eached a significant decrease in gesta-
ional weight gain. There is a growing
iterature of clinical trials on the safety
nd perinatal outcomes for women
ho have undergone gastric bypass

urgery.149-155

ACOG suggests that utilizing the
tages of change model as adapted for
verweight and obesity may help deter-
ine patient motivation and interest in
eight loss. ACOG recommends setting

n initial goal of losing 5-10% of total
ody weight over a 6 month period as
ealistic and achievable.147 Weight loss is
ot recommended during any preg-
ancy, irrespective of pregravid weight.
herefore, to minimize the risks of obe-

ity on reproductive outcomes, interven-
ions must occur before pregnancy.

urrent recommendations: In an ACOG
ommittee Opinion on obesity issued in
ctober 2005, the following recommen-
ations were made: (1) BMI should be

alculated for all women and (2) appro-

ican Journal of Obstetrics & Gynecology S351
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riate interventions or referrals to pro-
ote a healthy weight and lifestyle

hould be offered.147 Relative to non-
regnant populations, the US Preventive
ervices Task Force found that counsel-
ng and pharmacotherapy can promote

odest sustained weight loss and that
harmacoptherapy appears to be safe in
he short term; however, long-term
afety has not been established. The task
orce also noted that, in selected patients,
urgery promotes large amounts of
eight loss with rare but potentially se-
ere complications.144

In 1990, the IOM published a report
hat reevaluated the evidence regarding
ptimal weight gain during pregnancy.
he report concluded that prepregnancy
ody weight should be taken into ac-
ount when advising on optimal weight
ain. For women with a normal prepreg-
ancy BMI, a weight gain of around 0.4
g/week during the second and third tri-
esters is recommended. For under-
eight women, a weight gain of 0.5 kg/
eek is the target, whereas for
verweight women, 0.3 kg/week is
ecommended156

Recommendation. All women should
ave their BMI calculated at least annu-
lly. All women of reproductive age with
BMI of 25 kg/m2 or greater should be

ounseled about the risks to their own
ealth, the additional risk associated
ith exceeding the overweight category,

nd the risks to future pregnancies, in-
luding infertility. All women with a
MI of 25 kg/m2 or greater should be
ffered specific strategies improve the
alance and quality of the diet, decrease
aloric intake, and increase physical ac-
ivity, and be encouraged to consider en-
olling in structured weight-loss pro-
rams. Strength of recommendation: A;
uality of evidence: I-b.

nderweight
ackground: Although most discussions
f health risks associated with weight sta-
us focus on overweight and obesity, a
005 analysis estimating the number of
xcess deaths in adults are associated
ith various BMI levels revealed that
3,746 deaths were associated with BMIs
ess than 18.5 kg/m.157 Health risks of be-

ng underweight include nutrient defi- l

352 American Journal of Obstetrics & Gynecology
iencies, heart irregularities, osteoporo-
is, amenorrhea, and infertility. For
omen who become pregnant, low pre-
ravid weight is associated with in-
reased risks for preterm birth and low
irthweight, which are all major contrib-
tors to poor pregnancy outcomes.157-160

vidence of efficacy: A low prepregnancy
MI may also increase the risk of birth
efects such as gastroschisis. A study by
am et al161 found that infants born to
nderweight mothers (prepregnancy
MI � 18.1 kg/m2) were more than 3

imes as likely to have gastroschisis com-
ared with infants of normal-weight
others (prepregnancy BMI 18.1-28.3

g/m2). In this study, every unit increase
n BMI was estimated to decrease the risk
or gastroschisis by about 11%.

Weight gain in pregnancy cannot
vercome the risks associated with a low
regravid weight. Therefore, women
hould be counseled during the precon-
eptional period on the potential risks of
heir weight on fertility and on preg-
ancy outcome.
Recommendation. All women should

ave their BMI calculated at least annu-
lly. All women of reproductive age with
BMI 18.5 kg/m2 or less should be coun-

eled about the short- and long-term
isks to their own health and the risks to
uture pregnancies, including infertility.
ll women with a low BMI should be as-

essed for eating disorders and distor-
ions of body image. Strength of recom-

endation: A; quality of evidence: III.

ating disorders
ackground: Women with eating disor-
ers such as anorexia nervosa and bu-

imia nervosa may have higher rates of
iscarriage, low birthweight, obstetric

omplications, and postpartum depres-
ion. Eating disorders are associated with
utritional, metabolic, endocrine, and
sychological changes that have poten-
ially negative effects on fetal develop-

ent. Pregnancy was thought to be a rare
ccurrence among women with an-
rexia nervosa; however, women who
re below threshold for clinical symp-
oms or are in remission may not have
ompromised fertility. Women with bu-

imia nervosa may have less difficulty v

Supplement to DECEMBER 2008
onceiving, but they may experience sig-
ificant difficulty during the pregnancy
elated to binge eating, purging, and lax-
tive or diuretic use.162

Women with eating disorders may be
eluctant to disclose symptoms, and
here are no reliable laboratory indica-
ors for eating disorders, so clinicians
eed to be aware of warning signs and
se effective assessment techniques.163

ssessment should be done for condi-
ions such as bulimia and anorexia; once
dentified, nutritional counseling and in
ome cases treatment of an underlying
motional condition should be initiated.
multidisciplinary approach is most ef-

ective in treating a woman with an eat-
ng disorder in pregnancy.163,164

Recommendation. All women of re-
roductive age with anorexia and bu-

imia should be counseled about the risks
o fertility and future pregnancies and
hould be encouraged to enter into treat-

ent programs before pregnancy.
trength of recommendation: A; quality of
vidence: III.

onclusion
ood nutrition is an essential compo-
ent of attaining a healthy pregnancy
nd birth outcome. Women of repro-
uctive age should be advised that the
uality of a woman’s diet may influence
er pregnancy outcomes. Women of re-
roductive age, especially those who are
lanning a pregnancy, should be coun-
eled to consume a well-balanced diet in-
luding fruits and vegetables, calcium-
ich foods, and protein-containing foods
aily and increase their consumption of

ron-rich or iron-fortified foods in con-
unction with vitamin C–rich foods to
nhance iron absorption. Women
hould consume folate-rich foods daily
ncluding 400 �g of folic acid daily. More
esearch is critically needed in the area of
he safety and efficacy of fish consump-
ion and dietary supplements. Health
are professionals should address opti-
al weight gain, healthy diet, and the use

f dietary supplements as a part of pre-
onception care. f
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growing body of evidence sug-
gests that chronic psychosocial

tress may disturb the body’s capacity
o maintain allostasis, or stability
hrough change. Examples of allostasis
nclude feedback inhibition on the hy-
othalamic-pituitary-adrenal (HPA)
xis to keep the body’s stress response
n check,1 and modulation of the
ody’s inflammatory response by the

In the period before conceiving, many w
stress, which may affect their ability to co
to term. Thus, health care providers who i
interconception period should ask their pa
no longer sufficient to wait until the wom
provider must be proactive, because many
stressors on their pregnancy outcomes no
interested in their psychosocial as well as

An income that puts women below or ne
If a woman’s economic situation can be imp
to be healthy after conception, because in
improve food security, and improve well
should be asked about their economic st
financially should be referred to an agency t
of financial assistance.

Many women of childbearing age have
needed for preconception care. Usually thi
be caused by living in an area with an in
women who are uninsured, and possible m
finding providers who will accept Medicaid
asked about their health insurance coverage
have health insurance, they should be ref
eligibility. If they do not have a usual sourc
accept their insurance coverage or provide

Intimate partner violence, sexual violenc
rape), and maltreatment (abuse or neglect
elevated risk during a pregnancy, as well as
the infant, and the child. Studies show that
providers to ask about interpersonal violen
ously. Therefore, screening for ongoing
violence, and child maltreatment should b
care providers.

Key words: access to care, intimate partne
stress
PA axis.2 In the face of chronic and p
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epeated stress, however, these systems
ay deteriorate. If a woman enters

regnancy with her allostatic system in
less than optimal state, she may be
ore susceptible to a number of preg-

ancy complications, including pre-
erm birth. An important objective of
reconception care is to restore al-

ostasis by reducing chronic, unre-
itting psychosocial stress before

en are under considerable psychosocial
ive and to carry a pregnancy successfully
act with women in the preconception and
ts about possible psychosocial risks. It is
mentions a problem or seeks advice; the
men do not realize the potential impact of
e they always aware that their provider is
ir physical health.
e federal poverty level is one such stress.

ed before the pregnancy, she is more likely
ased income can reduce financial stress,
ng in other ways. Therefore, all women
and those who appear to be struggling

can check their eligibility for various types

culty accessing the primary care services
due to lack of insurance, but it may also

ficient number of providers. Certainly all
y who are on Medicaid and have difficulty
ve access problems. All women should be
d their usual source of care. If they do not
d to an agency that can determine their
f care, one should be established that will
e free of charge or on a sliding fee basis.
utside of an intimate relationship (usually

a child or adolescent place a woman at
ing possible adverse impacts on the fetus,
en believe it is appropriate for health care
but that they will not report it spontane-
historical interpersonal violence, sexual

corporated into routine care by all health

olence, preconception care, psychosocial
regnancy.
d

Supplement to DECEMBER 2008
Thus, health care providers who interact
ith women in the preconception and in-

erconception period should ask the
omen for whom they care about possible
sychosocial risks. It is no longer sufficient
o wait until the woman mentions a prob-
em or seeks advice; the provider must be
ently and sensitively proactive, because
any women do not realize the potential

mpact of stressors on their pregnancy out-
omes, nor are they aware that their pro-
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ider is interested in their psychosocial as
ell as their physical health.
Intimate partner violence, sexual vio-

ence outside of an intimate relationship
usually rape), and maltreatment (abuse
r neglect) as a child or adolescent, all
lace a woman at elevated risk during a
regnancy; they also have possible ad-
erse impacts on the fetus, the infant,
nd the child. This article will consider 3
ypes of psychosocial risks: inadequate
nancial resources, inability to easily ac-
ess healthcare, and intimate partner and
ther types of violence. (Discrimination
n the basis of race, ethnicity, sexual
reference, and similar factors are also
ajor psychosocial stressors, but this ar-

icle is limited to those risks that can be
ffected by the healthcare provider.)

nadequate financial resources
urden of suffering
pproximately 13% of women ages
8-64 years have incomes that put them
elow the federal poverty level. Women

n the prime childbearing years are even
ore likely to be poor: 21% of women

ges 18-24 years and 15% of women ages
5-44 years are below the poverty level.3

n 2006, 29% of women ages 18-64 years
ere in the “low income” category (be-

ow 200% of the federal poverty level),
ncluding 42% of women ages 18-24
ears and 34% of women ages 25-24
ears.3 In 2006, 4 million (3/10) female-
eaded households with children were

iving in poverty.4 Poverty or low income
tatus makes it difficult to obtain the
ood, shelter, and other necessities of life
hat make it possible to experience a
ealthy pregnancy.5,6 For example, in
003-2004, 38% of poor women were
ood insecure (worried about food sup-
lies, skipped meals, or did not eat dur-

ng a day because there was not enough
oney for food), despite the fact that

ne third of food stamp recipients are
omen ages 18-35 years.7

ow detectable is the condition?
few simple questions allow a health-

are provider to ascertain a woman’s
conomic status: is she receiving Medic-
id, Temporary Assistance to Needy

amilies (TANF or “welfare”), food I
tamps, or housing assistance? Are her
hildren receiving free school lunches or
reakfasts? However, not all women who
ould use economic assistance are re-
eiving any or all of the benefits to which
hey are entitled. Moreover, undocu-

ented women and those who have
een in the country legally for less than 2
ears are ineligible for some benefits.

hen providers suspect that a woman is
ot receiving the economic assistance

hat she needs, they need to probe gently.
or example, they could ask whether she
as problems paying her regular house-
old expenses, or refer her to a social ser-
ice agency that can make such a deter-
ination. Certain facilities, such as

ommunity health centers and WIC and
ood stamp offices, may also offer on-site
ssistance with applications for various
enefits, including Medicaid.

ow effective are the current
reatments?
ederal, state, and local governments
ave programs to assist women with no
arnings or very low earnings. Women
ho fall below 200% of the federal pov-

rty level should be referred to the local
elfare agency or a private social ser-
ice agency to ensure that they are re-
eiving all the benefits for which they
re eligible. Unfortunately, benefit
rograms are seldom able to lift
omen out of poverty.

mpact of preconception care
t seems reasonable to assume that if a
oman’s economic situation can be im-
roved before the pregnancy, she is more

ikely to be healthy after conception, be-
ause increased income can reduce fi-
ancial stress, improve food security,
nd improve well-being in other ways.
owever, there are no data to prove this

ssumption.
Recommendation. All women should

e asked about their economic status and
hose who appear to be struggling finan-
ially should be referred to an agency
hat can check their eligibility for various
ypes of financial assistance. Strength of
ecommendation: C; quality of evidence:

II. a
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nability to easily
ccess healthcare
urden of suffering
n unknown percentage of women of
hildbearing age have difficulty access-
ng the primary care services needed for
reconception care. Usually this is due to

ack of insurance: national surveys indi-
ate that uninsured women (67%) are
ess likely than women with either pri-
ate (90%) or public insurance (Medic-
id: 88%) to have had a provider visit in
he past year.8 Difficulty in access, how-
ver, may also be due to living in an area
ith an insufficient number of provid-

rs. Certainly all women who are unin-
ured, and possible many who are on

edicaid and have difficulty finding
roviders who will accept Medicaid,
ave access problems. In 2004-2005,
9% of women ages 18-64 years were un-
nsured and 10% were on Medicaid.9

ow detectable is the condition?
f asked, women are usually willing to
dmit difficulties in accessing care.

ow effective are the current
reatments?
lthough most pregnant women are eli-
ible for Medicaid (states differ in eligi-
ility based on poverty status and on
overage of undocumented women and
hose who have been in the country le-
ally for less than 2 years), in most states
hey lose their pregnancy-related eligi-
ility by 60 days postpartum, unless the
tate has a federal waiver to expand fam-
ly planning and sometimes other ser-
ices. Some women remain Medicaid-el-
gible because they qualify for TANF or
upplemental Security Income benefits,
r are so poor that they meet income el-

gibility guidelines. Because Medicaid
overs a wide range of benefits, those
ho have Medicaid should be able to

ccess preventive and primary care in
ommunity health centers, hospital out-
atient departments, or health depart-
ents, if private providers refuse to ac-

ept them as patients. The problems of
eographic access are not easily solved.
ndocumented women and those who
ave been in the country legally for less
han 2 years are not eligible for Medicaid

nd will have problems accessing care,

ican Journal of Obstetrics & Gynecology S363
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lthough many health departments,
ommunity health centers, and hospital
utpatient departments will serve them.

mpact of preconception care
or a woman to receive preconception
are or to obtain prenatal care early in
er pregnancy, she must have access to a
ource of primary care. Thus, it is urgent
hat access be ensured before pregnancy
ccurs.
Recommendation. All women should

e asked about their health insurance
overage and their usual source of care. If
hey do not have health insurance, they
hould be referred to a welfare office,

edicaid outstation site, or a private so-
ial service agency to determine their el-
gibility for public insurance. If they do
ot have a usual source of care, one
hould be established that will accept
heir insurance coverage or provide care
ree of charge or on a sliding fee basis.
trength of recommendation: C; quality of
vidence: III.

ntimate partner violence,
exual violence, and
hildhood maltreatment
urden of suffering

ntimate partner violence, sexual vio-
ence outside of an intimate relationship
usually rape), and maltreatment (abuse
r neglect) as a child or adolescent all
lace a woman at elevated risk during a
regnancy, and also have possible ad-
erse impacts on the fetus, the infant,
nd the child.

The Centers for Disease Control
CDC) and Prevention define interper-
onal violence as physical abuse, sexual
buse, threats of physical or sexual
buse, and/or emotional abuse that oc-
urs between 2 people in a close relation-
hip, including current and former
pouses and dating partners.10 The Na-
ional Violence against Women Survey
onducted in the late 1990s reported that
5% of surveyed women said that they
ere raped and/or physically assaulted
y a current or former spouse, cohabitat-

ng partner, or date at some time in their
ifetime, and 1.5% said that such an
vent had occurred in the previous 12
onths. The survey estimated that ap-
roximately 4.8 million intimate partner r

364 American Journal of Obstetrics & Gynecology
apes and physical assaults are experi-
nced annually by women in the United
tates.11 The 2005 Behavioral Risk Fac-
or Surveillance System found that more
han 10,000 women 18 years or older
23.6%) had a lifetime history of inter-
ersonal violence. Those who experi-
nced interpersonal violence were more
ikely to report current adverse health
onditions and health risk behaviors.12

Interpersonal violence is a critical re-
roductive health problem for women.
f a physical assault occurs during preg-
ancy—as in an estimated 4% to 8% of
regnancies13—there is the possibility of
arm to the fetus, as well as to the
oman. Physical, sexual, and emotional

buse before a pregnancy can also take a
ignificant toll. Abuse before a preg-
ancy puts a woman at risk for abuse
uring the pregnancy. A North Carolina
tudy found that the prevalence of phys-
cal abuse before pregnancy was 6.9%;
uring pregnancy, 6.1%; and after a
ean of 3.6 months postpartum, 3.2%.
lmost three-fifths (59%) of those
bused in the year before their pregnancy
ere abused during the pregnancy.14

oreover, several literature reviews have
ound strong associations between inter-
ersonal violence and a wide range of be-
aviors and conditions that could ad-
ersely affect a pregnancy, including
nconsistent contraception use, un-
lanned pregnancies, sexually transmit-
ed diseases, depression, and posttrau-

atic stress disorder.15,16 Although the
iterature linking interpersonal violence
o poor pregnancy outcomes is less con-
lusive, it is likely that it is associated
ith low birthweight and preterm
irth.17,18 If emotional abuse occurs be-
ore a pregnancy, there is the possibility
f its continuing during the pregnancy
nd of psychological damage to the
oman that may interfere with a healthy
regnancy and with positive parenting
ractices.
Sexual violence, which may occur
ithin or outside a domestic situation,
as also been associated with adverse ef-

ects on women’s physical and mental
ealth. According to 1 review, 27% of
omen in national surveys report a his-

ory of childhood sexual abuse and 15%

eport having experienced a rape at some

Supplement to DECEMBER 2008
ime in their life. Pregnant women who
ave experienced sexual violence are
ore likely to be severely depressed, as
ell as to use cigarettes, alcohol, or drugs
uring pregnancy. The risk of poor re-
roductive health outcomes may in-
rease with the severity of the sexual
iolence.19

In 2005, an estimated 899,000 children
n the United States were victims of
buse or neglect—51% of whom were
irls.20 Maltreatment as a child or an ad-
lescent may have psychological conse-
uences that reach into the reproductive
ears. A study of abuse found abuse in
dolescent dating relationships to be as-
ociated with depression, substance
buse, and antisocial behavior among
emales.21

ow detectable is the condition?
creening for ongoing interpersonal vio-
ence and for a history of interpersonal
iolence, sexual violence, and child mal-
reatment should be incorporated into
outine care by all healthcare providers.

Studies show that women believe it is
ppropriate for healthcare providers to
sk about interpersonal violence but that
hey will not report it spontaneously.22,23

hus, informal and formal screening
ools are advised. The American College
f Obstetricians and Gynecologists
ACOG) and the CDC and Prevention
ave developed a slide lecture on “Inti-
ate Partner Violence during Preg-

ancy, A Guide for Clinicians,” which
an be downloaded from the CDC web-
ite.24 ACOG recommends the following
tatement and questions:

Violence is a problem for many
omen. Because it affects health and
ell-being, I ask all my patients about it.
. In the last year (since I saw you last),

have you been hit, slapped, kicked, or
otherwise physically hurt by someone?
(If yes, by whom? Number of times?
Nature of injury?)

. Since you’ve been pregnant, have you
been hit, slapped, kicked, or other-
wise physically hurt by someone? (If
yes, by whom? Number of times? Na-
ture of injury?)

. Within the last year, has anyone made
you do something sexual that you

didn’t want to do? (If yes, who?)
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. Are you afraid of your partner or any-
one else?

A randomized trial of screening in-
truments and procedures for interper-
onal violence found that women pre-
erred self-completed approaches, using
ither paper and pencil or a computer, to
ace-to-face questioning.25 Despite the
ecommendations of several groups, and
he availability of screening instruments,
nly a small percentage of providers ac-
ually screen routinely.26,27

ow effective are the current
reatments?

omen who are currently being abused
hould be referred to appropriate agen-
ies. Interventions to modify the behav-
or of batterers have not proven effective;
owever, healthcare providers can assist
omen who are currently being abused
oth by encouraging them to be safer, ie,
ave safety plans, and by suggesting sep-
ration of the woman from a current
buser by legal and other means. Psycho-
ogical treatment should be sought for
omen who have experienced interper-

onal violence, sexual violence, or child
altreatment in the past because of the

ossibility of sequelae that could impact
pregnancy.

mpact of preconception care
dentification and separation of a
oman from a current abuser should

ake place before pregnancy to prevent
he possibility of violence during preg-
ancy. Identification of a woman who
as experienced interpersonal violence,
exual violence, or child maltreatment in
he past should also occur before preg-
ancy so that any psychological trauma
an be treated and possible adverse ef-
ects minimized. One study found that
buse assessment, providing informa-
ion about sources of assistance and
bout safety plans, and a nurse case man-
gement protocol reduced the level of in-
erpersonal violence and helped women
o adopt safety behaviors.28

Recommendation. All women should be
sked about their experiences of physical,
exual, or emotional violence from any
ource (parents, intimate partners, or
trangers) currently, in the recent past, or

s children. For those who are being 2
bused, or have been abused in the recent
ast, the provider should express strong
oncern and willingness to assist in cor-
ecting the abusive situation. Appropriate
valuation, counseling and treatment for
hysical injuries, sexually transmitted in-

ections, unintended pregnancy, and psy-
hological trauma should be offered, in-
luding the provision of emergency
ontraception and empiric antimicrobial
herapy in the case of sexual assault.

omen should be offered information
bout community agencies that specialize
n abuse for counseling, legal advice, and
ther services. Every clinician who sees
omen should have a list of such agencies

asily available. Surprisingly, in 2004, the
nited States Preventive Services Task
orce stated that it “found insufficient ev-

dence to recommend for or against rou-
ine screening . . . of women for intimate
artner violence . . .”29 Clearly, additional
esearch is needed to provide the evidence
eeded for a recommendation that would
e in agreement with professional groups.
omen should also be asked about abuse

r sexual violence in their past and referred
or appropriate counseling. Strength of rec-
mmendation: C; quality of evidence: III.

onclusion
ost of the attention currently being paid

o preconception care has focused on
hysical health and health behaviors, but

n the absence of adequate financial re-
ources and access to care, it is unlikely that
omen can obtain preconception care or

chieve optimal preconception health.
hus, obtaining information about these

actors during the preconception period is
ssential. In addition, physical or sexual
buse before pregnancy or a history of such
buse in the past has the potential to cause
ignificant harm to the mother, the fetus,
nd the newborn infant. Thus, primary
are providers should empathetically in-
uire about these psychosocial risks if they
re present, and be prepared to provide or
efer for assistance. f
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edication usage among pregnant
women and women of reproduc-

ive age is common. A survey of women
iving birth in Oklahoma1 reports that
he average number of medications
aken during pregnancy ranged from
.6-2.9 (excluding vitamin and mineral
upplements), depending on the trimes-
er. The same survey reported that 54%
f all products consumed in pregnancy
ere over-the-counter (OTC) medica-

ions. Another source estimates that
ore than 80% of pregnant women take
TC or prescription drugs during preg-
ancy.2 National surveys among women
f reproductive age document that
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hronic conditions often requiring the
ngoing administration of medications
or maintenance are not uncommon
mong women of reproductive age.3 As
aternal age and body mass index in-

rease, it is likely that an even greater
roportion of women who are planning
pregnancy or who could become preg-
ant will have chronic diseases that ne-
essitate prescription medications.

Presently, congenital anomalies are
mong the leading causes of infant mor-
ality in the United States.4 It is estimated
hat approximately 10-15% of congeni-
al anomalies are due to teratogenic ma-
ernal exposures. Congenital anomalies
aused by teratogenic exposures, such as
ertain medications, are considered pre-
entable, as they are linked with modifi-
ble maternal exposures during the pe-
iod of organogenesis.5 It follows that
aternal avoidance of teratogenic expo-

ures would minimize congenital anom-
lies. However, as women of reproduc-
ive age and those who are pregnant
xperience acute and chronic health

The use of prescription and over-the-coun
common among women of reproductive age
teratogenic risks or safety is available, as pr
clinical trials, and premarketing animal stu
treatment in human pregnancy. Even less
supplements on pregnancy outcomes, as t
and efficacy standards as prescription medi
medication use are potentially preventabl
maternal exposures during the period of o
ductive age experience acute and chronic c
for the woman and her offspring, the benefi
early in pregnancy may outweigh the risk
article will aid healthcare providers in se
women of reproductive age, particularly tho
are planning a pregnancy, and those who

Key words: medication, preconception, pr
onditions that must be medically man- c
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ged, in many instances avoidance of med-
cations is neither possible nor advisable.

The benefits of medication use during
regnancy are not restricted to the re-
overy of maternal health, but extend to
he protection of the fetus in many in-
tances. Poorly controlled diabetes mel-
itus is teratogenic, whereas the appro-
riate management of diabetic pregnant
omen can prevent diabetic embryopa-

hy.6 Uncontrolled asthma can decrease
xygen in the fetal blood, possibly im-
airing fetal growth and survival.7 Un-
ontrolled high blood pressure increases
he risks of placental problems and fetal
rowth retardation.8 The treatment of
nfectious diseases of the reproductive
ract can significantly reduce the preva-
ence of preterm birth and its effects.1,9

or all pregnant women infected with
IV, the Center for Disease Control

CDC) recommends the drug zidovu-
ine (AZT) to minimize perinatal trans-
ission.10 The periconceptional use of

olic acid can prevent most neural tube
efects11 and a considerable number of

medications and dietary supplements are
or medications, little information about the
ant women are traditionally excluded from
s do not necessarily predict the effects of
pically known about the effects of dietary
are not held to the same rigorous safety

ons. Congenital anomalies associated with
because they are linked with modifiable
nogenesis. However, as women of repro-
itions that can result in adverse outcomes

of use of a particular medication before or
esources and principles outlined in this

ing appropriate medication regimens for
with chronic health conditions, those who
y become pregnant.

ription, teratogen
ter
. F
egn
die

is ty
hey
cati
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rga
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esc
ongenital anomalies of the cardiovascu-
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S

ar system, urinary tract, and limb
eficiencies.12,13

Teratogenicity is a complex process
nd is dependent on the timing of the
xposure in relation to the gestational
ge, the dose, and route of administra-
ion. The developmental stage of the
onceptus is particularly critical in deter-
ining teratogencity. For example, after

4 weeks’ gestation, the antibiotic tetra-
ycline can cause permanent staining of
he offspring’s teeth. During the second
nd third trimesters, angiotensin-con-
erting enzyme (ACE) inhibitors can
amage the fetal kidneys. The period of
reatest sensitivity to most teratogenic
xposures is the period of organogenesis,
rom 18-60 days postconception (ap-
roximately 4.5-11 weeks after the last
enstrual period).14 Exposures after the

eriod of organogenesis usually do not
esult in structural anomalies, although
here are exceptions. Rather, teratogenic
xposures during the fetal period (after
0 days postconception) typically result
n growth restriction or functional disor-
ers of the central nervous system, kid-
eys, or other organs.
The dose and route of administration

f the agent are other important features
f potential teratogenicity. Teratogenic
ffects occur only when the dose of an
gent exceeds a threshold.15 Higher
oses and chronic exposures are of more
oncern than lower doses and single ex-
osures. A teratogenic effect is less likely
ith the use of dermal agents with min-

mal systemic absorption. Finally, the

TABLE 1
FDA classification of medication sa
Category Description

A Adequate, well-controlled studies
...................................................................................................................

B Animal studies have revealed no
pregnant women; or animal stud
have failed to demonstrate a risk

...................................................................................................................

C Animal studies have shown an ad
animal studies have been conduc

...................................................................................................................

D Studies, adequate well-controlled
of therapy may outweigh the pot

...................................................................................................................

X Studies, adequate well-controlled
abnormalities. The use of the pro

...................................................................................................................

Dunlop. The clinical content of preconception care: the use
ay in which the woman or offspring s
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etabolize an agent is influenced by ge-
otype, which ultimately determines the
ffective “dose” of the exposure. Pro-
esses relevant to medication processing
hat are influenced by genotype include

etabolism, receptor binding, drug dis-
ribution, placental transport, and cellu-
ar sensitivity. In addition, physiologic
hanges that occur during pregnancy
nd affect the pharmacokinetics and/or
harmacodynamics include: changes in
ody weight and body composition; de-

ayed gastric emptying and gastrointesti-
al transit time; expanded plasma vol-
me; increased cardiac output and blood
ow to the uterus, kidneys, skin, and
ammary glands; decreased plasma al-

umin; increased glomerular filtration
ate; and changes in the activity of he-
atic enzymes.16 It may be necessary to
djust the dosage and/or frequency of
edication used during pregnancy.
For most medications, little informa-

ion about teratogenic risk or safety is
vailable at the time of marketing, as
regnant women are traditionally ex-
luded from clinical trials. Premarketing
nimal studies do not necessarily predict
he effects of treatment in human preg-
ancy. Medications for which there were

alse-negative animal teratology studies
nclude captopril, enalapril, carbima-
ole, methimazole, and misoprostol. Al-
hough comparably more research has
een performed on hypertension, de-
ression, and other conditions that com-
only occur in women of reproductive

ge, no areas can be considered well-

y during pregnancy

pregnant women have not shown an increased
.........................................................................................................................

ence of harm to the fetus; however, there are n
have shown an adverse effect, but adequate and
the fetus.
.........................................................................................................................

se effect and there are no adequate and well-co
and there are no adequate and well-controlled

.........................................................................................................................

observational, in pregnant women have demons
al risk.
.........................................................................................................................

observational, in animals or pregnant women h
t is contraindicated in women who are or may b

.........................................................................................................................

edications and supplements among women of reproductive a
tudied in pregnancy. A review con- l
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ucted in 2001 concluded that there was
ot enough information to assess the ter-
togenic risk or safety during pregnancy
f more than 90% of prescription medi-
ations approved by the US Food and
rug Administration (FDA) in the pre-

ious 20 years.17 Gaps in information are
ven more substantial for OTC and di-
tary supplements.

Given the above, it can be difficult for
ealth care providers and women to de-
ide whether to use a given medication
uring pregnancy as well as for women
ho are planning to or who could be-

ome pregnant. The decision must be in-
ividualized according to the woman
nd her unique circumstances, consider-
ng the balance of risks, benefits, and ef-
cacy of treatment for mother and fetus.
here are resources available to aid
ealth care providers and women in their
edical decision-making. The US FDA

ses a risk classification system for med-
cations based on data from human and
nimal studies to help interpret the risks
ssociated with use of medications dur-
ng pregnancy.18 The current FDA clas-
ification system uses the letters A, B, C,
, and X for the 5 categories (Table 1).
rugs for which there is evidence of fetal

isk but “the potential benefits from the
se of the drug in pregnant women may
e acceptable despite its potential risks”
re classified as class D. Drugs that are
contraindicated in women who are or
ay become pregnant” are classified as

lass X. Critics of the FDA classification
ystem argue that the risk categories are

of fetal abnormalities.
..................................................................................................................

dequate and well-controlled studies in
ell-controlled studies in pregnant women

..................................................................................................................

olled studies in pregnant women; or no
ies in pregnant women.

..................................................................................................................

ted a risk to the fetus. However, the benefits

..................................................................................................................

demonstrated positive evidence of fetal
me pregnant.

..................................................................................................................
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fet

in risk
......... .........

evid o a
ies w
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ver ntr
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......... .........

or tra
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or ave
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......... .........
imited in that they do not indicate the
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isk based on time during gestation in
hich the medication is used and that

he letters imply a gradation of risk that
oes not necessarily exist. In actuality,
ategory X reflects a benefit-risk judg-
ent, but drugs in this category may be

o more toxic than those in categories C
r D. An understanding of both the value
nd limitations of the FDA categories of
isk is necessary for counseling women
f reproductive age who have taken or
ay need to take a given medication. In

esponse to criticism of the current sys-
em of classification, the FDA has pro-
osed to amend its regulations concern-

ng the format and content of the
Pregnancy,” “Labor and delivery,” and
Nursing mothers” subsections of the
Use in Specific Populations” section of
he labeling for human prescription drug
nd biological products. Specifically, the
DA is proposing to require that labeling

ncludes a summary of the risks of using
drug during pregnancy and lactation, a
iscussion of the data supporting that
ummary, and relevant clinical informa-
ion to help health care providers make
rescribing decisions and counsel
omen about the use of drugs during
regnancy and/or lactation. The pro-
osal would eliminate the current preg-
ancy categories A, B, C, D, and X.19

There are several additional resources
hat healthcare providers may utilize.
he textbook Drugs in Pregnancy and
actation20 includes a fetal risk summary
ontaining a review of literature about a
articular drug to provide more data for
ecision making by the prescribing
ealth care provider. Complete and up-
o-date information regarding medica-
ion teratogenic risks can be found on
he online REPRORISK system (www.
eprotox.org), available from Micro-
edex, which contains periodically up-

ated, scientifically reviewed resources.
n addition, the Organization of Teratol-
gy Information Specialists has compiled
fact sheets” on various prescription
nd OTC medications and supplements
available at http://otispregnancy.org/
tis_fact_sheets.asp).
More details about preconception

onsiderations for various prescription
nd OTC medications and supplements

re found below. r
rescription medications
recent study finds that 1 of every 13

isits made to ambulatory practices by
omen of reproductive age results in the
rescription of a potentially teratogenic
class D or X) medication. The same sur-
ey found that contraceptive counseling
as provided on less than 20% of visits

hat documented use of a potential terat-
gen by a woman of reproductive age,
nd that women using low-risk drugs
class A or B) received contraceptive
ounseling as frequently as women using
otential teratogens. A table of medica-
ions generally accepted to be contrain-
icated in the preconception period and
regnancy is found in Table 2. A more
omplete listing of potential teratogens
class D or X) is found as an appendix in
he article by Schwarz et al.21

ecommendations by other groups
everal professional organizations have
ssued recommendations regarding the
se of drugs related to their specialty in
regnancy. Specifically, there are estab-

ished practice guidelines for use of
edications to manage diabetes,22 hy-

ertension,23 seizure disorders,24 thyroid
isorders,25 disorders requiring anticoag-
lation,26 asthma,27 gastrointestinal disor-
ers,28 tuberculosis,29 sexually transmitted

nfections including HIV,9,10 migraine
eadaches,30 the management of acne
sing isotretinoin, and psychiatric and
sychologic disorders (including de-
ression and bipolar disorders).31,32 Re-
ently, the FDA has changed the labeling
f paroxetine (Paxil) from class C to D
ased on the results of recent studies sug-
esting that the drug increases the risk of
irth defects, particularly heart defects,
hen women take it during the first 3
onths of pregnancy.33

Recommendation. All women of re-
roductive age should be screened for
he use of teratogenic medications and
hould receive counseling about the po-
ential impact of chronic health condi-
ions and medications on pregnancy
utcomes for mother and child. When-
ver possible, potentially teratogenic
edications should be switched to safer
edications before conception. For
omen with chronic conditions with se-
ious morbidity (to mother and infant), t

Supplement to DECEMBER 2008 Amer
he fewest number and lowest dosages of
ssential medications that control ma-
ernal disease should be used. For
omen not desiring pregnancy, a plan

or contraception should be addressed
nd initiated. Strength of recommenda-
ion: A; quality of evidence: II-2.

TC medications
ommonly used OTC medications
mong women of reproductive age in-
lude analgesics; cough, cold, and allergy
emedies; and remedies for gastrointes-
inal upset.34,35 The safety of commonly
sed examples of these OTC medica-

ions are given in Table 3.

elated recommendations
y other groups
s part of a preconception care visit, the
merican College of Obstetricians and
ynecologists (ACOG) recommends

hat women inform their health care
rovider of their use of OTC medica-
ions. The ACOG also recommends that
omen who are pregnant talk to their
octor before using any OTC medica-
ion during pregnancy.

Recommendation. Health care provid-
rs should educate women of reproduc-
ive age about the need to discuss the use
f OTC medications with their provider
hen planning a pregnancy. Women

hould be specifically advised not to use
spirin if they are planning a pregnancy
r become pregnant. Strength of recom-
endation: A; quality of evidence: III.

ietary Supplements
he 1994 Dietary Supplement Health
nd Education Act (DSHEA) defined di-
tary supplements (DSs) as vitamin,
ineral, herb/botanical, amino acid, en-

yme, protein, probiotic, glandular, or
ormone-like substances. Various na-
ional surveys have estimated that
8-52% of the US population uses di-
tary supplements and many women use
ietary supplements before and during
regnancy.36-38 In the United States, di-
tary supplements are not regulated in
he same way as prescription medica-
ions and do not necessarily undergo
linical trials for safety and efficacy, espe-
ially in pregnancy. However, concerns
bout safety, effectiveness, quality con-

rol, contamination, adverse events, and

ican Journal of Obstetrics & Gynecology S369
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nteractions with medications have been
aised in the literature about dietary sup-
lements.39 Although many health care
rofessionals will recommend certain
ietary supplements before and during
regnancy (eg, folate, iron, and cal-
ium), the safety and efficacy of many
ietary supplements (eg, botanicals and
eight loss products) has not been
ell established before or during preg-
ancy.40 Most of the data available have
een based on case reports, animal stud-

es, and retrospective studies. Clinical
rials evaluating the safety and efficacy of
ietary supplements before and during
regnancy are needed especially for vita-
in D, fish oil, and botanical products. It

s critical that all health care profession-

TABLE 2
Medications contraindicated (class
Agent

Angiotensin-converting enzyme inhibitors (ant
and angiotension II receptor blockers
...................................................................................................................

HMG-CoA reductase inhibitors (statins)

...................................................................................................................

Androgens and testosterone derivatives
...................................................................................................................

Carbamazapine (anticonvulsant)

...................................................................................................................

Coumadin derivatives

...................................................................................................................

Folic acid antagonists
...................................................................................................................

Leflunomide, thalidomide
...................................................................................................................

Lithium (antidepressant)
...................................................................................................................

Phenytoin (anticonvulsant)

...................................................................................................................

Streptomycin and kanamycin (antiinfective)
...................................................................................................................

Tetracycline (antiinfective)

...................................................................................................................

Valproic acid (anticonvulsive)

...................................................................................................................

Isotretinoin, known as Accutane (antiacne)
...................................................................................................................

Information from Briggs et al.19

...................................................................................................................

Dunlop. The clinical content of preconception care: the use
ls ask their patients what vitamins, min- s
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rals, herbs, traditional remedies, and
ther dietary supplements they are using.

ecommendations by other groups
ealth Canada has reported that at this

ime there is not enough scientific infor-
ation about the safety of various herbs

nd herbal products to recommend their
eneral use during pregnancy and lacta-
ion. Women should use these products
autiously, and critically examine any in-
ormation about their proposed benefits.41

Recommendation. Health care provid-
rs should educate women of reproduc-
ive age about the need to discuss the use
f dietary supplements before preg-
ancy, including herbs, weight loss
roducts, and sport supplements, and

in pregnancy
Comments

ertensive), May cause kidney abnormalities

.........................................................................................................................

A range of abnormalities has be
week of gestation.

.........................................................................................................................

Cause masculinization of female
.........................................................................................................................

Risk of fetal death, mental retar
palates, and arteries. Should be
before conception whenever po
where benefit outweighs risk.

.........................................................................................................................

Risk of bone and cartilage defor
Should be switched to heparin b

.........................................................................................................................

Risk of spontaneous abortion an
.........................................................................................................................

Risk of limb deformities. Use on
.........................................................................................................................

Associated with increased risk o
.........................................................................................................................

Risk of fetal hydantoin syndrom
small head circumference, dysm
and distal digital hypoplasia. Us
outweighs risk.

.........................................................................................................................

Risk of ototoxicity.
.........................................................................................................................

Risk to developing bones and te
abnormalities.

.........................................................................................................................

Risk of central nervous system
intrauterine growth retardation,
another, less teratogenic agent
of use outweighs risk, should be
not be combined with carbamaz

.........................................................................................................................

Elevated risk of spontaneous ab
.........................................................................................................................

.........................................................................................................................

edications and supplements among women of reproductive a
hould caution women about the un- w

Supplement to DECEMBER 2008
nown safety profile of many supple-
ents. High-quality and prescription-

uality dietary supplements should be
ncouraged. Strength of recommenda-
ion: A; quality of evidence: II-C.

onclusion
iven the widespread use of prescription

nd OTC medications and dietary sup-
lements—including herbs, weight loss
roducts, and sport supplements—
mong women of reproductive age, the
rowing prevalence of women with
hronic conditions during their repro-
uctive years, and the unknown safety
rofile or known risk of teratogenicity of
any medications and supplements,

ealth care providers should educate

fetus when used in 2nd or 3rd trimesters.

..................................................................................................................

reported for exposures during the 4th-9th

..................................................................................................................

us.
..................................................................................................................

on, and malformed hearts, genitals, cleft
itched to another, less teratogenic agent
le. Use should be reserved only for cases

..................................................................................................................

ies, mental retardation, and vision problems.
re conception whenever possible.
..................................................................................................................

alformations.
..................................................................................................................

ith strict pregnancy prevention protocols.
..................................................................................................................

rdiovascular anomalies.
..................................................................................................................

cluding intrauterine growth restriction with
hic facies, orofacial clefts, cardiac defects,
ould be reserved only for when benefit

..................................................................................................................

..................................................................................................................

causing discoloration of teeth and skeletal

..................................................................................................................

unction, spina bifida, development delay,
cardiac anomalies. Should be switched to
re conception whenever possible. If benefit
ministered in 3-4 divided doses and should
ne and phenobarbitol.
..................................................................................................................

on and many anomalies.
..................................................................................................................

..................................................................................................................
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eed to discuss the use of all medications
nd supplements with their health care
rovider, particularly if they are plan-
ing a pregnancy or could become preg-
ant. Numerous resources exist to aid
ealth care providers in selecting appro-
riate medications that balance the risk
nd benefit (for both the woman and any
ffspring she may conceive) of using
articular medications while planning a
regnancy or during pregnancy.
In medically managing the chronic and

cute health conditions women may face
hile planning a pregnancy, it is useful to

lassify medications as either “essential” or
nonessential.” Essential medications are

TABLE 3
FDA classification of common over

Drug name
FDA Class
by Trimester

Analgesics
...................................................................................................................

Acetominophen B/B/B
...................................................................................................................

Aspirin D/D/D

...................................................................................................................

Ibuprofen
Ketoprofen
Naproxen

B/B/D
B/B/D
B/B/D

...................................................................................................................

Cough and cold remedies
...................................................................................................................

Chlorpheniramine B
...................................................................................................................

Pseudoephedrine B
...................................................................................................................

Guaifenesin C
...................................................................................................................

Dextromethorphan C
...................................................................................................................

Diphenhydramine B
...................................................................................................................

Clemastine B
...................................................................................................................

Gastrointestinal remedies
...................................................................................................................

Aluminum hydroxide/
Magnesium hydroxide

B

...................................................................................................................

Calcium carbonate C
...................................................................................................................

Simethicone C
...................................................................................................................

Cimetadine B
...................................................................................................................

Ranitidine B
...................................................................................................................

Nizatidine C
...................................................................................................................

Famotidine B
...................................................................................................................

FDA, Food and Drug Administration.
Adapted with permission from “Over the Counter Medication
...................................................................................................................

Dunlop. The clinical content of preconception care: the use
hose necessary to treat diseases with seri-
us morbidity for the women and/or her
etus. Nonessential medications are those
sed to treat conditions without serious
orbidity. In general, the goals of precon-

eption medical management include the
ollowing42:
. Identify the pattern of medica-

tion and supplement use before
conception.

. Counsel women with chronic condi-
tions about the potential impact of
the condition and its various treat-
ments on the health of the woman
and the fetus. Provide preconception
counseling of women for whom

e-counter medications

Drug Class Use in Pregnancy

.........................................................................................................................

Nonnarcotic Pain reliever of choice.
.........................................................................................................................

Salicylate Not recommended except fo
perinatal mortality, neonatal
gestation and labor, and pos

.........................................................................................................................

NSAID
NSAID
NSAID

Avoid in 3rd trimester; assoc
of the fetal ductus arteriosus
hypertension of the newborn
hemorrhage.

.........................................................................................................................

.........................................................................................................................

Antihistamine Antihistamine of choice.
.........................................................................................................................

Decongestant Oral decongestant of choice
.........................................................................................................................

Expectorant Possible increased risk of ne
.........................................................................................................................

Antitussive Appears to be safe in pregna
.........................................................................................................................

Antihistamine Possible oxytocin-like effect
.........................................................................................................................

Antihistamine Unknown safety profile.
.........................................................................................................................

.........................................................................................................................

Antacid Appears to be safe in pregna

.........................................................................................................................

Antacid Appears to be safe in pregna
.........................................................................................................................

Antiflatulant Appears to be safe in pregna
.........................................................................................................................

Antihistamine Preferred after antacids; gen
.........................................................................................................................

Antihistamine Preferred after antacids; gen
.........................................................................................................................

Antihistamine Not recommended because
.........................................................................................................................

Antihistamine Probably safe; data needed.
.........................................................................................................................

Pregnancy,” June 15, 2003, American Family Physician.43

.........................................................................................................................

edications and supplements among women of reproductive a
drugs are essential to allow them to
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make informed decisions regarding
the avoidance or timing of pregnancy.

. Establish effective treatment for
chronic conditions before conception.

. Manage all chronic conditions
and acute illnesses throughout
pregnancy.

. Counsel women to avoid the use of
nonessential medications, including
prescription (eg, isotretinoin for
acne) and OTC medications and di-
etary or herbal supplements.

. Avoid the use of medications with
high teratogenic risk when equally ef-
fective treatments with lower risks are

..................................................................................................................

..................................................................................................................

ecific indications; associated with increased
orrhage, decreased birth weight, prolonged

e teratogenicity.
..................................................................................................................

d with oligohydramnios, premature closure
th subsequent persistent pulmonary
ant, fetal nephrotoxicity, and periventricular

..................................................................................................................

..................................................................................................................

..................................................................................................................

ssible association with gastroschisis.33

..................................................................................................................

l tube defects.
..................................................................................................................

.
..................................................................................................................

high dosages.
..................................................................................................................

..................................................................................................................

..................................................................................................................

.

..................................................................................................................

.
..................................................................................................................

.
..................................................................................................................

lly regarded as safe.
..................................................................................................................

lly regarded as safe.
..................................................................................................................

dverse animal studies.
..................................................................................................................

..................................................................................................................

..................................................................................................................
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anticoagulant), and valproic acid (an
anticonvulsant).

. Limit the use of essential medications
to the smallest number of drugs pos-
sible that will effectively treat mater-
nal disease without compromising
the health of the woman or her fetus.

. Limit each essential medication to the
smallest dose that can be used to ef-
fectively treat maternal disease with-
out compromising the health of the
woman or her fetus. f
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reconception risk assessment in-
cludes a comprehensive evaluation

f a woman’s reproductive history to
dentify factors related to previous poor
regnancy outcomes that may be ame-
able to intervention before any future
regnancies occur.1,2 Because an adverse
utcome in an earlier pregnancy is asso-
iated with an increased risk for adverse
utcomes in subsequent pregnancies, in-
ormation such as previous spontaneous
bortion, preterm birth, fetal growth re-
triction, stillbirth, surgical delivery, dia-
etes, and pregnancy-induced hyperten-
ion should be collected.3 Preconception
iagnosis and treatment of certain condi-
ions, including maternal autoimmune
isease and uterine malformations, may
educe the risk of recurrent pregnancy
osses.

rior low birthweight infant
urden of suffering: A birthweight of less

han 2500 g includes infants that were
orn preterm (� 37 weeks) and infants
hat suffer from fetal growth restriction
FGR), whether born before or after 37
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erm births.9 Other than multiple gesta-
ions, previous preterm birth is often
ound as the single most important risk
actor for another preterm birth among

ultiparous women. Multivariate anal-
sis in a large Alabama study of a primar-
ly low income population reported that
omen with previous preterm delivery
ad an odds ratio of 2.8 for preterm birth

n subsequent pregnancy.
The only other risk factor of similar
agnitude was prepregnancy maternal
eight of less than 50 kg.7 Early preterm
elivery (23-27 weeks’ gestation) was
losely associated with subsequent early
reterm delivery (� 28 weeks).10 A pop-
lation-based study from Texas con-
luded that prior preterm birth ac-
ounted for 10% of subsequent preterm
irths.9 A number of conditions are as-
ociated with recurrent preterm birth:
frican American ethnicity, inflamma-

ory changes in the placenta, low mater-
al prepregnant weight (� 50 kg) or
ody mass index less than 19.8 kg/m2, a

arge interpregnancy weight loss (� 5 kg/
2), cigarette smoking, short interpreg-

ancy interval (� 12 months), history of
ervical insufficiency, or short cervix on
ransvaginal ultrasound during subse-
uent pregnancy.8 All but the first 2
ould potentially be influenced before
he next pregnancy. Maternal periodon-
al disease is associated with increased
isk for preterm delivery. However,
reatment during pregnancy has not

eight infant, previous cesarean sections,
or stillbirth, or uterine anomaly identifies
, preterm birth, or stillbirth. We review the
ctive history in identifying strategies for
t adverse pregnancy outcome. We offer
ment of women with these histories.

reterm birth, reproductive history
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em is considered in detail elsewhere in
his supplement.11

etal growth restriction
rowth-restricted fetuses account for al-
ost half of all stillbirths.12 They are also

t high risk for fetal asphyxia during la-
or, meconium aspiration, serious neo-
atal morbidity, and death. Risk contin-
es into childhood and adulthood. A
rowing literature associates FGR birth
ith hypertension, coronary artery dis-

ase, diabetes, obesity, and other chronic
ealth problems among adult survivors.13

The etiology of FGR is complex but
an be described in 3 broad categories:
aternal, fetal, and placental.13,14 Ma-

ernal risk factors include low prepreg-
ancy weight, malnutrition, poor weight
ain during pregnancy, maternal age
ounger than 16 years or older than 35
ears, a short interpregnancy interval,
nd smoking and substance abuse as well
s number of chronic maternal illnesses
hat are detailed in other papers in this
upplement.

Chronic maternal vascular disease, hy-
ertension, renal insufficiency, diabetes
ellitus, and the collagen vascular dis-

ases (especially when complicated by
reeclampsia) account for nearly one-
hird of FGR cases.15 Fetal risk factors in-
lude chromosomal abnormalities, a
umber of genetic syndromes, fetal vi-
al and protozoal infections, and mul-
iple gestations. Placental factors in-
lude chronic placental abruption,
lacenta previa, placental infarctions,
nd chronic placental villitis. Placental
osaicism accounts for up to 25% of un-

xplained FGR. Malaria accounts for a
igh proportion of FGR births and still-
irths in areas in which transmission is
igh.13,15 The recurrence risk of FGR is
bout 20%.

ow detectable is the condition? In the
nited States, virtually all infants are
eighed at birth, and women generally
now the birthweight of their infants.
aternal illness can be identified by a

areful history and obtaining the pa-
ients’ medical records from the previous
elivery. Transvaginal measurement of
ervical length during a subsequent

regnancy identifies women with a short a

374 American Journal of Obstetrics & Gynecology
ervix (� 25 mm at 20-24 weeks, � 30
m at 16-20 weeks) who have markedly

ncreased risk for preterm birth.8,16

owever, there are no validated, stan-
ardized ways to confirm a diagnosis of
ervical insufficiency prior to preg-
ancy.17 Determining the presence of
lacental inflammation requires obtain-

ng a pathology report from the previous
ow birthweight pregnancy. Pathological
xamination of the placenta is not rou-
ine, although this is increasingly per-
ormed in the case of an abnormal birth
utcome.
FGR is diagnosed in utero by ultra-

ound measurement of fetal biparietal
iameter, abdominal circumference, fe-
ur length, and calculated estimates of

etal weight in comparison with stan-
ardized curves of these parameters ver-
us gestational age. FGR is diagnosed in
he neonate by birthweight corrected for
estational age. The usual criterion for
efining FGR is birthweight below the
0th percentile of births at that gesta-
ional age.

ow effective are the current treat-
ents? Low maternal prepregnancy
eight and large interpregnancy weight

osses are important risks for both pre-
erm birth and low birthweight, and
eight gain prior to pregnancy might re-
uce risk for these women, but this has
ot been tested. The complex associa-

ions of body mass index with pregnancy
utcomes are described elsewhere in this
upplement.18

Smoking cessation programs are effec-
ive in reducing pregnancy loss.19 Inter-
regnancy interval can be extended by
ontraception; however, no interven-
ional studies exist at present.

Incompetent cervix is identifiable in
ome cases by a history of painless dila-
ation in the previous labor. Cervical cer-
lage procedures prior to pregnancy
ave been used for many years for
omen with a history of multiple late
idtrimester losses and appear effective
hen compared with the same patient’s
ast history, but there are no random-

zed prospective trials.17 A very large in-
ernational trial compared cerclage dur-
ng pregnancy plus bed rest with bed rest

lone and found a small but statistically r

Supplement to DECEMBER 2008
ignificant reduction in delivery prior to
3 weeks and very low birthweight deliv-
ries.20 With the recognition that a short
ervix found by transvaginal ultrasound
uring pregnancy identifies women at
isk for recurrent preterm delivery, there
s great interest in how to treat this
roup. Most evidence to date is that cer-
ical cerclage during pregnancy is not
eneficial.21 However, in 1 metaanalysis,
isk of preterm birth was reduced by cer-
lage for the subgroup of women with a
ingleton pregnancy, prior preterm de-
ivery, and a short cervix by ultrasound
n the current pregnancy.22

Recent studies found highly signifi-
ant reductions in subsequent preterm
irth if women with a previous preterm

nfant are treated with injections of 17-
ydroxyprogesterone caproate from 16
o 36 weeks of gestation.23 Additional
enefits include reductions in neonatal
eath, respiratory distress syndrome,
ronchopulmonary dysplasia, intraven-
ricular hemorrhage, and necrotizing
nterocolitis in the progesterone-treated
roup. Similar benefits have been re-
orted with daily use of vaginal suppos-

tories of natural progesterone.24 A 2005
etaanalysis of 10 trials confirmed these

ndings.25 Use of progestational agents
nce labor has started is not effective. Re-
ent evidence suggests that progesterone
s of benefit to women with a shortened
ervix.26 17-Hydroxyprogesterone cap-
oate is presently available only through
ompounding pharmacies. It has been
ranted orphan drug status by the US
ood and Drug Administration (FDA).
n FDA panel has recommended ap-
roval for the indication of preventing
reterm birth.27 Progesterone supposi-
ories are also available only through
ompounding pharmacists.

Dietary long-chain polyunsaturated
atty acid supplementation is discussed
n the nutrition section of this supple-

ent.18 Supplementation has been
ound to slightly increase the mean ges-
ational length but not with any reduc-
ion in low birthweight, preterm birth,
r rate of preeclampsia.
Management of women with a history

f an FGR infant includes obtaining the

ecords of the previous pregnancy and
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he infant if it survived and searching for
pecific neonatal and maternal condi-
ions that may have been associated.
hronic illnesses, especially those that
roduce vascular disease, should be
anaged to optimize the mother’s

ealth before pregnancy. Maternal expo-
ure to tobacco, alcohol, and cocaine
hould be eliminated if possible. Pro-
rams that reduce maternal cigarette
moking have been proven to reduce
GR births.13,15 Risk for FGR decreases
hen women with low body mass index

ncrease their weight between pregnan-
ies.15 Because short interpregnancy in-
erval is associated with both preterm
irth and FGR, delaying conception to
llow for an interpregnancy interval of
8-24 months may be beneficial.
A portion of preterm births and FGR

esult from multiple births occurring af-
er in vitro fertilization (IVF). The fre-
uency of multiple births can be reduced
y reducing the number of embryos
ransferred. Where FGR is associated
ith specific genetic syndromes, gamete
onation, or IVF and preimplantation
enetics may offer a solution.15 Maternal
eriodontal disease is associated with
oth preterm birth and FGR, although

ntervention programs during preg-
ancy have not been consistently effec-

ive, suggesting that dental care prior to
regnancy may be necessary.

mpact of preconception care: Preconcep-
ion care provides the opportunity to
dentify women at risk by determining
heir pregnancy history. Women with
revious preterm or FGR infants should
e evaluated for remediable conditions
uch as cervical insufficiency, cigarette
moking, and low maternal weight and
hronic illness (for example, hyperten-
ion that may predispose them to an-
ther preterm or FGR delivery). Plan-
ing of pregnancies is advised to avoid
hort birth intervals and optimize man-
gement of maternal illness. Women
ith a history of preterm birth should be

ounseled about risk of recurrent pre-
erm labor, the possible use of a proges-
ational agent in the next pregnancy, and
he need for early enrollment in prenatal

are to make treatment possible. t
ecommendations by other groups: The
merican College of Obstetricians and
ynecologists (ACOG) notes both the

pparent benefits of progesterone for
igh-risk women and the problem of no
ommercial availability of 17-hydroxy-
rogesterone caproate. The ACOG does
ot make a clear recommendation to use
rogesterone but states that its use
hould be restricted to women with a
ocumented history of spontaneous
irth at � 37 weeks.28

The ACOG does not recommend pre-
onception measures for previous FGR
irth but makes detailed suggestions for
creening during pregnancy and preg-
ancy management. Early ultrasound is
dvised for all women with previous
GR birth, as are subsequent ultra-
ounds to evaluate growth. Once FGR is
iagnosed, approximately weekly fetal
ssessment with Doppler velocimetry,
ontraction stress test, biophysical pro-
le, and nonstress testing with amniotic
uid volume assessment are recom-
ended to reduce perinatal mortality.
hen tests are abnormal, daily monitor-

ng is recommended with early delivery,
espite prematurity if fetal heart rate
esting and Doppler velocimetry become
bnormal.29

Recommendation. Pregnancy history
hould be obtained from all reproduc-
ive-age women. Those with a history of
preterm or FGR infant should be eval-
ated for remediable causes to be ad-
ressed before the next pregnancy.
trength of recommendation: A; quality of
he evidence: II-2.

Women with a previous spontaneous
reterm birth should be informed of the
otential benefit of treatment with pro-
esterone in subsequent pregnancy.
trength of recommendation: A; quality of
he evidence: I-b.

rior cesarean delivery
urden of suffering: In the United States,
esarean delivery is the most commonly
erformed obstetrical procedure. Thirty
ercent of women undergo cesarean de-

ivery, which is a 46% increase since
996.30 A woman considering pregnancy
fter a previous cesarean will be faced
ith deciding the mode of delivery for
he next pregnancy: whether to have an l

Supplement to DECEMBER 2008 Amer
lective repeat cesarean or attempt a trial
f labor (TOL). If TOL is successful, the
atient can expect a faster recuperation
eriod, shorter hospital stay, lower risk

or postoperative complications (eg,
owel injury, infection, blood loss),

ower risk of respiratory complications
n the newborn (eg, transient tachypnea
f the newborn), and higher likelihood
f having a successful trial of labor in fu-
ure pregnancies than a woman who un-
ergoes elective cesarean before labor.31

owever, women who start a TOL may
till need a cesarean during labor for fail-
re to progress or nonreassuring fetal
eart rate and are at risk for dehiscence
r complete uterine rupture (incidence 1
er 200 deliveries) during labor, with ex-
ulsion of the fetus into the mother’s ab-
omen, which may lead to death (4%) or
evere disability for the infant.32,33 Ma-
ernal complications of uterine rupture

ight include severe hemorrhage re-
uiring blood transfusion (1 per 90 de-

iveries) or hysterectomy (1 per 500
eliveries).34,35

An elective repeat cesarean section
rior to labor has fewer complications
han the same procedure performed
uring labor but more than with a suc-
essful TOL.23 However, multiple cesar-
ans increase risk for later pregnancies.
ates of placenta previa have been re-
orted to range from 0.24% in patients
ndergoing a first cesarean delivery to
.74% in patients with 6 prior cesarean
eliveries.36 Among patients with a pla-
enta previa, the rate of accreta can range
etween 3% in women with 1 prior ce-
arean and 61%-67% among women
ith 4 or more cesarean deliveries.37 Pla-

enta accreta and its more severe varia-
ions, placenta increta and percreta, can
roduce massive bleeding requiring
mergency hysterectomy and possibly
eading to death.

The decision to have a TOL or elective
epeat cesarean can best be made after
areful consultation with an obstetrician
r other expert health care provider and

s based on information about the previ-
us cesarean, most especially the type of
terine incision (whether low transverse,

ow vertical, T incision, or classical) and
ype of repair (whether single layer or 2

ayer). Every effort should be made to

ican Journal of Obstetrics & Gynecology S375
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btain the official operative report for
he first cesarean.

The outcome of TOL is influenced by a
ariety of factors:

The type of incision. Transverse uter-
ine incision and lower segment verti-
cal incisions have the least risk for
rupture, whereas classical vertical inci-
sions and T incisions increase risk for
rupture and are contraindications to
TOL.38 Rates of uterine rupture range
between 4% and 9% in women with
prior classical or T-shaped incisions.
Lower rates have been reported in
women with prior low vertical (1-7%)
or low transverse incisions (0.2-
1.5%).30,39,40 Most studies present
prior cesarean delivery as a composite
variable, essentially grouping all non-
transverse incisions into 1 category.
Therefore, it is difficult to provide rel-
ative risks for each type of incision.
Type of repair. Whether the incision
was repaired with a single vs double-
layer uterine closure may be another
determinant of risk. Single-layer clo-
sures have been reported to confer a 4-
to 8-fold adjusted increase in risk for
uterine rupture during TOL over the
risk with a conventional 2-layer uter-
ine closure.33,41 However, 4 retrospec-
tive studies and 1 case-control study
with a total of 1372 patients reported
no substantial differences in uterine
rupture with single- vs double-layer
closure.42-46

Maternal characteristics. Maternal
obesity increases risk35 as does mater-
nal age over 30 years.47

Time since last cesarean. A short inter-
delivery interval (defined as months
from the previous delivery to the index
delivery) increases risk. One study
found this effect for interdelivery in-
tervals of less than 24 months,48 an-
other for interdelivery intervals of less
than 18 months,49 and a third for in-
terpregnancy intervals (defined as
months from delivery to the subse-
quent conception) of less than 6
months.50 These data suggest a rea-
sonable minimal interval from deliv-
ery to the next conception to be ap-

proximately 15 months.50 f

376 American Journal of Obstetrics & Gynecology
Labor initiation. Induction of labor,
especially with prostaglandin E2, is as-
sociated with a substantial increase in
the risk of uterine rupture.51-53 Induc-
tion with misoprostol appears associ-
ated with even more risk.46

Number of prior cesarean sections.
Previous preterm cesarean delivery
appears to increase risk for rupture,
even when the incision was trans-
verse.52 Multiple cesarean deliveries,
all with lower-segment transverse in-
cisions, do not appear to significantly
increase rate of uterine rupture during
TOL compared with those with a sin-
gle prior operation.53

Shipp et al54 combined many of these
isk factors in a simple formula to predict
isk for uterine rupture during a TOL.
hey assigned numerical scores to the
arious factors: adding 2 points for 2 or
ore prior cesareans, 1 point for inter-

elivery interval 18 months or less, 1
oint for maternal age 30-39 years, and 2
oints for maternal age 40 years or
reater, and subtracting 1 point for a
rior vaginal delivery and 1 prior cesar-
an. Women with the lowest score (–1)
ad a 0.26% risk of rupture during TOL,
hereas women with scores of 0, 1, 2, 3,

nd 4 had uterine rupture risks of 0.25,
.11, 2.43, 3.70, and 14.29, respectively.
his work, if validated by others, may

implify discussion of risk with patients.

ow detectable is the condition? Women
re aware of whether they have under-
one prior cesarean delivery but may not
now the type of scar or details of the
epair.

mpact of preconception care: A precon-
eption visit prior to a subsequent
regnancy would allow discussion of
he potential maternal and newborn
isks and benefits of a TOL vs elective
epeat cesarean delivery. Ideally this
iscussion should begin prior to dis-
harge after the cesarean and continue
t the postpartum visit and should in-
lude a description of the type of uter-
ne incision and repair the patient just
xperienced.

Because uterine rupture with TOL is
educed by a delay of 18 months or more

rom previous cesarean, a discussion of t

Supplement to DECEMBER 2008
amily-planning methods is strongly in-
icated. A review of potential operative
orbidity with multiple cesarean deliv-

ries and an appraisal of long-term risks
f placental previa or placental accreta
ith multiple cesarean deliveries should

lso be discussed along with interven-
ions for management and potential ma-
ernal complications.55

ecommendations by other groups: The
COG issued a 2006 committee opinion
n the evaluation and management of
omen with prior cesarean delivery, rec-
mmending that when labor induction

s needed, the patient be informed of
ncreased risk of uterine rupture and
hat use of misoprostol or other pros-
aglandins and oxytocin in sequence be
voided.51

Recommendation. Preconception coun-
eling of women with prior cesarean de-
ivery should include counseling about
aiting at least 18 months before the
ext pregnancy and about possible
odes of delivery so the patient enters

he next pregnancy informed of the risks
nd options. Ideally the counseling
hould begin immediately after the ce-
arean and continued at postpartum vis-
ts. Strength of recommendation: A; qual-
ty of evidence: II-2.

rior miscarriage
urden of suffering: There are 2 forms of
pontaneous abortion to consider in the
reconception period. One is sporadic
regnancy loss, which occurs at random
hroughout reproduction in 10-15% of
linically recognized pregnancies.56 An-
ther is recurrent abortion, which is de-
ned as 3 or more consecutive spontane-
us abortions and occurs in about 1% of
ertile couples.

ow detectable is the condition? A careful
bstetric history can determine the
umber and gestational age of the spon-

aneous abortion(s). Recurrent abortion
s defined as 3 or more consecutive spon-
aneous abortions; some recommend
ot including biochemical pregnancies
pregnancies with a pregnancy test and
issed menses as the only manifesta-
ion) in this count.57
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ow effective are the current treat-
ents? Patients with sporadic abortion

hould be reassured that the prognosis is
ood for future pregnancies and offered
outine preconception care. Those with
loss at a gestational age greater than 14
eeks may benefit from consideration

hat their loss was due to preterm birth
r fetal loss. Women with recurrent early
regnancy loss (RPL; � 15 weeks’ gesta-
ion) should be offered a work-up in-
luding measurement of antiphospho-
ipid antibodies (lupus anticoagulant
nd anticardiolipin antibody), parental
aryotyping, and imaging of the uterus
ith pelvic ultrasound (sonohysterogra-
hy or 3-dimensional ultrasound) or
ysterosalpingogram. No recommenda-
ion can be made about thyroid testing,
lucose tolerance, or luteal phase defects
ecause data are not conclusive about
heir association with RPL.

No randomized controlled studies
ave shown any benefit from measuring

nfectious agents, antinuclear antibody,
aternal leukocyte antigens/antipaternal
ntibodies, or their associated treat-
ents and thus cannot be recom-
ended. Those with elevated antiphos-

holipid antibodies may benefit from
reatment with heparin and low-dose as-
irin; 2 small trials found rates of spon-
aneous abortion reduced by 54% for
reatment with both vs aspirin alone.57

here is also evidence of improved blood
ow on histopathologic data with these

reatments.
Couples with an identified chromo-

omal anomaly should be offered genetic
ounseling and prenatal testing of the fe-
us in subsequent pregnancies. Preim-
lantation embryo testing can identify
pecific chromosomal abnormalities
such as translocations or specific gene
efects) and may be an option for those
ouples with access to assisted reproduc-
ive technology. This therapy is not rec-
mmended for screening of aneuploidy
r without a known genetic defect.
Those diagnosed with a uterine sep-

um on imaging can undergo resection
f the septum via hysteroscopy with re-
orted rates of live births of 70-85%
ased on case series data. Similarly, re-
oval of uterine fibroids is an option

hen they are identified and felt to be o
ontributing to RPL, such as a large sub-
ucous fibroid, which deforms the cav-

ty. All surgical treatments are largely
ased on case series, so the actual treat-
ent effect is unclear. When no cause is

dentified, the prognosis is still favorable.
Couples can be reassured that a suc-

essful pregnancy occurs in a next preg-
ancy in 50-75% of women. Although
o randomized controlled studies exist,
sychological support and tender loving
are have been shown to improve out-
omes in RPL patients.58 One study
emonstrated an 86% rate of successful
regnancy with specific counseling and
upport vs 33% with no specific care.59

nother study found miscarriage rates of
6% vs 51% for those with and without
upportive therapy, respectively.60 Be-
ause of the noninvasive nature of this
herapy, it should be offered to these pa-
ients to help them through this difficult
ime.

mpact of preconception care: Work-up
or recurrent spontaneous abortion is
one in the preconception period. Sur-
ical correction of uterine anomalies
uch as a septum must be corrected in the
reconception period. Some treatments
uch as heparin therapy are initiated
arly in pregnancy, so identification of
ntiphospholipid antibodies must be ac-
omplished prior to pregnancy. Those
ith a loss at a gestational age greater

han 14 weeks may benefit from consid-
ration that their loss was due to preterm
irth or fetal death and receive a compre-
ensive workup for these etiologies as
iscussed below.

ecommendations by other groups: ACOG
ecommends the work-up cited in previ-
us text and treatment with heparin and
spirin in those with repeated (2 abnor-
al results 6-8 weeks apart) antiphos-

holipid antibodies. The European So-
iety for Human Reproduction and
mbryology states that treatment of an-

iphospholipid antibodies with aspirin
r heparin requires further randomized
rials, citing design issues of existing
tudies.60 They recommend testing thy-
oid function and glucose intolerance
ased on benefits for overall fetal devel-

pment and low cost. Neither group rec- r

Supplement to DECEMBER 2008 Amer
mmends routine karyotyping of abor-
us tissue in future pregnancies,60 nor
oes either recommend therapy with
rogestational agents. Both, in addition

o the American Society for Reproductive
edicine, recommend against treatment
ith intravenous immunoglobulin.58,61

Recommendation. Women with spo-
adic spontaneous abortion should be
eassured of a low likelihood of recur-
ence and offered routine preconception
are. Those with 3 or more early losses
hould be offered a work-up to identify a
ause. Therapy based on the identified
ause may be undertaken. For those with
o identified cause, the prognosis is fa-
orable with supportive care. Strength of
ecommendation: A; quality of evidence:
-a.

rior stillbirth
urden of suffering: The definition of

tillbirth includes the following: “death
rior to the complete expulsion or extrac-
ion from its mother of a product of hu-

an conception, irrespective of the dura-
ion of pregnancy and which is not an
nduced termination of pregnancy, and
hat the fetus does not breathe or show
ther evidence of life such as beating of the
eart, pulsation of the umbilical cord, or
efinite movement of voluntary mus-
les.”62 Reporting of fetal deaths is re-
uired in most states if it involves “a fetal
eath of 350 g or more, or if weight is un-
nown, of 20 completed weeks’ gestation
r more.”62,63 The US stillbirth rate in 2003
as 6.2 stillbirths per 1000 live births and

etal deaths, equaling the number of infant
eaths in the United States.62 Stillbirths
onstitute half of all perinatal mortality
nd 50% have an undetermined cause of
eath. There is significant racial disparity

n the stillbirth rate; the rate for non-His-
anic black women is more than double
hat of non-Hispanic white women.63

ow detectable is the condition? Stillbirth
s readily recognized at birth by the absence
f any signs of life. Women generally know

f they have had one. The risk of recurrent
tillbirth is increased 2- to 10-fold for
omen with a history of prior stillbirth(s)
ver the risk for women with no such his-
ory.64-66 The risk depends on maternal

ace and characteristics of the prior still-
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irth, including etiology, gestational age,
nd the presence of fetal growth restric-
ion. In addition, a history of stillbirth in-
reases the risk of a range of adverse preg-
ancy outcomes in the subsequent
regnancy.

ow effective are the current treatments?
resent management is based on a search

TABLE
Estimates of maternal risk factors

Condition

All pregnancies
...................................................................................................................

Low-risk pregnancies
...................................................................................................................

Hypertensive disorder
..........................................................................................................

Chronic hypertension
..........................................................................................................

Pregnancy-induced hypertension
.................................................................................................

Mild
.................................................................................................

Severe
...................................................................................................................

Diabetes
..........................................................................................................

Treated with diet
..........................................................................................................

Treated with insulin
...................................................................................................................

Systemic lupus erythematosus
...................................................................................................................

Renal disease
...................................................................................................................

Thyroid disorders
...................................................................................................................

Thrombophilia
...................................................................................................................

Cholestasis of pregnancy
...................................................................................................................

Smoking � 10 cigarettes
...................................................................................................................

Obesity (before pregnancy)
..........................................................................................................

BMI 25-29.9 kg/m2

..........................................................................................................

BMI � 30 kg/m2

...................................................................................................................

Low educational attainment (� 12 y vs � 12
...................................................................................................................

Previous growth-restricted infant (� 10%)
...................................................................................................................

Previous stillbirth
...................................................................................................................

Multiple gestations (current pregnancy)
..........................................................................................................

Twins
..........................................................................................................

Triplets
...................................................................................................................

Advanced maternal age (reference � 35 y)
..........................................................................................................

35-39 y
..........................................................................................................

� 40 y
...................................................................................................................

Black women compared with white women
...................................................................................................................

BMI, body mass index.
Source: Fretts RC. Etiology and prevention of stillbirth. Am J
a Odds ratio with the factor compared with the risk factor ab
...................................................................................................................

Stubblefield. The clinical content of preconception care: re
or risk factors during the subsequent o
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regnancy, with intensive prenatal care
ased as much as possible on what is
nown of the causes of the previous still-
irth. During the preconception or ini-
ial visit, the obstetric provider obtains a
etailed medical and obstetrical history;
eviews the evaluation of the prior still-
irth; determines recurrence risk based

d risk of stillbirth

Prevalence (%)

.........................................................................................................................

80
.........................................................................................................................

.........................................................................................................................

6-10
.........................................................................................................................

.........................................................................................................................

5.8-7.7
.........................................................................................................................

1.3-3.3
.........................................................................................................................

.........................................................................................................................

2.5-5
.........................................................................................................................

2.4
.........................................................................................................................

� 1
.........................................................................................................................

� 1
.........................................................................................................................

0.2-2
.........................................................................................................................

1-5
.........................................................................................................................

� 0.1
.........................................................................................................................

10-20
.........................................................................................................................

.........................................................................................................................

21
.........................................................................................................................

20
.........................................................................................................................

30
.........................................................................................................................

6.7
.........................................................................................................................

0.5-1
.........................................................................................................................

.........................................................................................................................

2.7
.........................................................................................................................

0.14
.........................................................................................................................

.........................................................................................................................

15-18
.........................................................................................................................

2
.........................................................................................................................

15
.........................................................................................................................

tet Gynecol 2005;193:1923-35.68 Used by permission.

.........................................................................................................................

uctive history. Am J Obstet Gynecol 2008.
n available information; and discusses m
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he risk of other obstetrical complica-
ions, such as placental abruption, pre-
erm delivery, and cesarean delivery.67

he Table lists common maternal factors
ssociated with stillbirth from a recent
ystematic review of the medical
iterature.68

There is little evidence to form recom-

timate rate of
llbirth per 1000

Odds
ratioa

.4 1.0

..................................................................................................................

-5.5 0.86
..................................................................................................................

..................................................................................................................

-25 1.5-2.7
..................................................................................................................

..................................................................................................................

-51 1.2-4.0
..................................................................................................................

-29 1.8-4.4
..................................................................................................................

..................................................................................................................

-10 1.2-2.2
..................................................................................................................

-35 1.8-4.4
..................................................................................................................

-150 6-20
..................................................................................................................

-200 2.2-30
..................................................................................................................

-20 2.2-3.0
..................................................................................................................

-40 2.8-5.0
..................................................................................................................

-30 1.8-4.0
..................................................................................................................

-15 1.7-3.0
..................................................................................................................

..................................................................................................................

-15 1.9-2.7
..................................................................................................................

-18 2.1-2.8
..................................................................................................................

-13 1.6-2.0
..................................................................................................................

-30 2.-4.6
..................................................................................................................

-20 1.4-3.2
..................................................................................................................

..................................................................................................................

1.0-2.8
..................................................................................................................

2.8-3.7
..................................................................................................................

..................................................................................................................

-14 1.8-2.2
..................................................................................................................

-21 1.8-3.3
..................................................................................................................

-14 2.0-2.2
..................................................................................................................

..................................................................................................................
an
Es
sti

6
......... .........

4
......... .........

......... .........

6
......... .........

......... .........

9
......... .........

12
......... .........

......... .........

6
......... .........

6
......... .........

40
......... .........

15
......... .........

12
......... .........

18
......... .........

12
......... .........

10
......... .........

......... .........

12
......... .........

13
......... .........

y) 10
......... .........

12
......... .........

9
......... .........

......... .........

12
......... .........

34
......... .........

......... .........

11
......... .........

11
......... .........

12
......... .........

Obs

sent.
......... .........
endations for the management of sub-
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equent pregnancy after stillbirth. Coun-
eling is individualized to the patient’s
articular circumstances or risk factor.
or example, if a couple experienced a
revious second-trimester stillbirth as a
esult of a cystic hygroma and nonim-
une hydrops caused by Turner’s syn-

rome, they can be reassured that Turn-
r’s syndrome is a sporadic condition
nd is not associated with advanced ma-
ernal age. However, in the subsequent
regnancy, one can offer nuchal translu-
ency ultrasound to provide reassurance
o the couple.

First-trimester sonograms are advised
or accurate dating. Although the predic-
ive value for maternal serum screening
n the first trimester is low, performing

aternal serum pregnancy-associated
lasma protein-A may provide some re-
ssurance regarding the recurrent risk of
tillbirth from placental causes.69 If not
reviously performed as part of the
ork-up for the initial stillbirth, early di-

betes screen, anticardiolipin antibodies,
nd thrombophilia work-up may be per-
ormed. For example, a woman with a
revious stillbirth associated with fetal
rowth restriction or placental pathol-
gy significant for thromboses may ben-
fit from thrombophilia testing and
reatment with aspirin and heparin if
hrombophilia testing is positive.70,71

In the second trimester, a fetal ana-
omic survey may be performed at 18-20
eeks. Similar to the first-trimester

creen, the predictive value of second-
rimester analytes for stillbirth (maternal
erum alpha-fetoprotein [MSAFP], hu-

an chorionic gonadotropin [hCG], es-
riol, and inhibin-A) is poor but may
rovide additional information. MSAFP
esting may be associated with the pres-
nce of a placental abnormality if it is el-
vated in a structurally normal fetus.72

ikewise, an abnormally elevated B-hCG
ay be associated with an increased risk

f stillbirth but has poor predictive
alue.73

Because nearly half of all stillbirths are
ssociated with FGR, serial sonograms
or fetal growth are customary, starting
t 28 weeks. If there is evidence of fetal
rowth restriction, then the frequency of
ltrasound to monitor fetal growth is in-

reased, usually to every 2-4 weeks, and y
oppler studies and antepartum fetal
esting are recommended. The ACOG
echnical bulletin on intrauterine
rowth restriction outlines manage-
ent strategies.74

In all women with a previous stillbirth,
aternal assessment of fetal movement

r fetal kick counts may be started at 28
eeks’ gestation. Antepartum fetal test-

ng, such as twice-weekly nonstress tests
nd amniotic fluid index or biophysical
rofiles, may be initiated at 32 weeks or
-2 weeks before the gestational age of
he previous stillbirth.75 Caution must
e used when interpreting the antepar-
um fetal surveillance of a fetus of less
han 32 weeks’ gestation.

The delivery plan should be discussed
ith the couple well in advance of the

hird trimester. The timing of the deliv-
ry depends on maternal anxiety, cervi-
al ripeness, and the cause of the previ-
us stillbirth. In most cases, elective

nduction at 39 weeks’ gestation or ear-
ier delivery with documented fetal lung

aturity may be appropriate.76

mpact of preconception care: Many
omen do not receive comprehensive

ounseling with regard to the cause of
he stillbirth because either an incom-
lete evaluation was performed or be-
ause in 50% of cases with complete eval-
ation, the cause remains unknown. The
ost important preconception inter-

ention begins with a comprehensive as-
essment at the time of the stillbirth and
his should be undertaken in all cases.
his recommendation is based on still-
irths defined as fetal deaths occurring at
r after 20 weeks of gestation or more
han 350 g birthweight. However, early
econd-trimester intrauterine fetal de-

ise may not differ in etiology from still-
irths occurring after 20 weeks and a
omprehensive evaluation as described
n this section may be useful.

The single most important tests are an
utopsy and pathologic examination of
he placenta. If the parents refuse au-
opsy, they may accept a limited physical
xamination of the neonate by a perina-
al pathologist. Postmortem magnetic
esonance imaging may be useful. Cyto-
enetic studies are essential. The highest

ield of viable cells is from an amniocen- s

Supplement to DECEMBER 2008 Amer
esis taken after recognition of the fetal
eath and prior to birth.77 Additional
seful laboratory tests may include ma-

ernal fasting glucose, a Kleihauer-Betke
est to detect fetal-maternal hemorrhage,
rine toxicology, hemoglobin A1c, and a

hrombophilia work-up in normally
ormed infants.68,78

A preconception visit to review the cir-
umstances and work-up of the previous
tillbirth is important. Review of avail-
ble reports of the fetal autopsy, placen-
al pathology, and appropriate testing is
mportant to guide management of the
ubsequent pregnancy and in some cases

ay suggest interventions that should be
ndertaken prior to the next pregnancy.
ecause many stillborn infants have had

etal growth restriction, the interven-
ions to prevent FGR discussed in previ-
us text may be appropriate. Examples
f possible interventions include mater-
al dietary supplementation with folic
cid to prevent recurrence of neural tube
efects, tight control of blood glucose for
iabetic women to prevent other major

etal malformations, and management
f other genetic conditions by preim-
lantation genetics and embryo selec-
ion. Because cigarette smoking is related
o growth restriction and stillbirth,
moking cessation is an important pre-
onception intervention.79 Couples of-
en experience feelings of anxiety, per-
onal guilt, and apprehension when
ontemplating pregnancy after having a
tillborn infant and may require addi-
ional psychosocial support.

ecommendations by other groups: The
COG issued a 2007 committee opinion
roviding detailed suggestions for the
valuation of stillbirth at the time that it
ccurs. These include a detailed review
f the mother’s medical history; obstet-
ic history; history of the prenatal course;
hysical examination of the fetus with
eight, head circumference, and length;
ultiple photographs of the infant and

lacenta; placental pathology; fetal
aryotype; whole-body X-ray and au-
opsy if possible; and documentation of
ndings. The findings should be com-
unicated to the family.78

Recommendation. At the time of the

tillbirth, a thorough investigation to de-

ican Journal of Obstetrics & Gynecology S379
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ermine causation should be performed
nd communicated to the patient. At the
reconception visit, women with a pre-
ious stillbirth should receive counseling
bout the increased risk of adverse preg-
ancy outcomes and may require refer-
al for support. Any appropriate
ork-up to define the etiology of the pre-
ious stillbirth should be performed if
ot done as part of the initial work-up.
isk factors that can be modified prior

o the next pregnancy should be ad-
ressed, for example, smoking cessa-
ion. Strength of recommendation: B;
uality of evidence: II-2.

terine anomalies
urden of suffering: Two to four percent
f fertile women with normal reproduc-
ive outcomes are believed to have con-
enital mullerian anomalies.80,81 The
revalence of such anomalies in women
ith history of poor reproductive per-

ormance (recurrent first- and second-
rimester losses) is estimated at 13%.82

revalence rates as high as 7-8% in the
eneral population and 25% in the re-
urrent pregnancy loss population have
een reported in series in which minor
nomalies were included (eg, minor ar-
uations and “hypoplastic” uteri).83 It
as also been estimated that a congenital
terine malformation complicates 1 in
94 pregnancies.84 The most common
terine anomalies are septate (35%), bi-
ornuate (26%), and arcuate or subsep-
ate (18%), but these proportions may
ary, depending on the specific popula-
ion studied and the methodology used
o ascertain the diagnosis.81 The overall
ive birth rates in patients with mullerian
nomalies are lower than average and are
stimated around 60% for the bicornu-
te and septate uterus and 40% for the
nicornuate and didelphic uterus. It is
enerally agreed that the rates of prema-
urity, growth restriction, postpartum
emorrhage, cervical incompetence,
alpresentation, pregnancy-associated

ypertension, dystocia, uterine rupture
n labor, and cesarean deliveries are
igher in patients with mullerian
nomalies.

ow detectable is the condition? Because

f increased use of ultrasound and mag- a

380 American Journal of Obstetrics & Gynecology
etic resonance imaging (MRI) for mis-
ellaneous gynecological complaints,
ullerian anomalies are being increas-

ngly detected in women whose repro-
uctive performance has not been previ-
usly tested. In women with recurrent
regnancy loss, however, the gold stan-
ard for the diagnosis and accurate
lassification of uterine anomalies is a
ysterogram (HSG) followed by a lapa-
oscopy and hysteroscopy if the HSG is
bnormal. More recently the use of MRI
nd 3-dimensional ultrasound have
merged as noninvasive alternatives for
he diagnosis and classification of anom-
lies with a good degree of specificity and
ensitivity.85,86 It should also be noted
hat approximately 20% of women with

ullerian anomalies harbor a coexistent
enal or ureteral anomaly that should be
uled out with either a renal scan or in-
ravenous pyelogram.

ow effective are the current treatments?
he literature concerning the effective-
ess of treatments on reproductive
utcomes in women with Mullerian
nomalies is mostly observational and
etrospective. In women with anomalies
hose reproductive performance has
ot been previously tested, the course of
ction should be individualized and de-
ends on the nature and complexity of
he anomaly and associated gynecologic
ymptoms. Although there is no evi-
ence that proactive interventions im-
rove outcomes, most authorities favor
ysteroscopic incision of a uterine sep-
um when identified.

The best results appear to occur in
omen with history of recurrent preg-
ancy loss who have a uterine septum
reater than 1 cm long. In those patients,
ysteroscopic resection/incision of the
eptum restores a normal live birth rate
f about 80-90% and reduces miscar-
iage rates to background levels of 15-
0%.82,87,88 There is anecdotal evidence
hat excision of coexisting vaginal sep-
um may be beneficial in reducing risk of
ystocia and cesarean delivery in subse-
uent pregnancies. There is no credible
vidence that surgical correction of a
nicornuate, bicornuate, didelphic, or
-shaped uterus improves pregnancy

nd live birth rates. Some individual pa- d

Supplement to DECEMBER 2008
ients, however, with bicornuate or di-
elphic uteri who have had repeatedly
oor outcomes despite intensive obstet-
ic management may benefit from a
trassman reunification metroplasty.89

mpact of preconception care: Preconcep-
ional identification of a uterine septum
sually calls for hysteroscopic resection

o improve subsequent pregnancy out-
omes, particularly in the recurrent loss
opulation. Identification of a coexistent
enal or ureteral anomaly should also call
or heightened awareness during the
ext pregnancy because of an increased
isk of hypertension, recurrent urinary
ract infections, and urinary tract injury
uring cesarean. Although there is no
trong evidence of overall benefit,90 in-
ensive obstetrical and sonographic sur-
eillance of subsequent pregnancies
ould theoretically allow early identifica-
ion of risk markers for preterm labor
nd incompetent cervix and deployment
f interventions that may optimize fetal
utcomes (eg, bed rest, progesterone
se, cerclage placement, tocolysis, and
teroid use). Because of a reported in-
rease in the risks of ectopic pregnancy in
omen with mullerian anomalies, early
regnancy tracking by hCG levels and
onography is also warranted for early
etection and noninvasive management
f ectopics.91

In patients with anomalies who re-
uire assisted reproductive technologies
o conceive, the overall pregnancy rates
fter IVF appear to be lower than in the
eneral population, although the series
re small.91

Occasional difficulties may arise dur-
ng egg retrievals (because of unusual
varian position in the pelvis) and em-
ryo replacement (because of cervical
tenosis or deformity) that require spe-
ial skills to overcome. Extra care should
lso be taken by the IVF team to mini-
ize the risk of multiple pregnancies be-

ause of the increased baseline risk of
reterm labor.
Recommendation. A uterine septum in
woman with poor prior reproductive

erformance should be hysteroscopi-
ally corrected before the next concep-
ion. All other anomalies call for specific

elineation of the anomaly and any asso-
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iated vaginal and renal malformations.
lthough surgical correction may be ad-
ised in some, heightened awareness and
urveillance during a subsequent preg-
ancy and labor should help optimize
utcomes. Strength of recommendation:
; quality of evidence: II-3.

onclusion
large number of specific conditions

hat increase risk of preterm birth or ad-
erse pregnancy outcome can be diag-
osed based on reproductive history.
any of these can be successfully treated

rior to pregnancy or early in a subse-
uent pregnancy to reduce risk. There is
ood evidence for some treatments, for
xample, smoking cessation and use of
7-hydroxyprogesterone caproate after
revious preterm birth. Case series show
he often dramatic benefit of hystero-
copic resection of uterine septa after re-
urrent miscarriage, and we recommend
his, but there have been no randomized
rials.

Placental inflammation exists in most
xtremely preterm deliveries and is a
entral problem, but intrauterine growth
estriction and stillbirth are major prob-
ems that can result from many different
tiologies. Reduction of risk requires a
rogram of searching for possible causes,
anaging those causes, and closely
onitoring the subsequent pregnancy
ith ultrasound and antepartum fetal
eart rate monitoring. However, truly
roving that such management leads to
he improved outcome would require
ithholding care from some. This poses
very difficult ethical dilemma for inves-

igators. Concerted application of our
resent knowledge should help reduce
dverse pregnancy outcomes, but much
ore remains to be done to under-

tand causes and develop effective
herapies. f
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ngoing preconception risk assess-
ment, guidance, and intervention,

hen integrated into primary and spe-
ialty care, can accomplish 3 goals. The
rst is to minimize risks for a woman, if
he becomes pregnant, and risks to her
ffspring. The second is to optimize a
oman’s health in her reproductive

ears and beyond. The third is to assist a
oman to proactively plan for her repro-
uctive future. These goals are impor-
ant to achieve for all women of repro-
uctive age, but may be of particular

mportance among women who are at
isk for poor reproductive health out-
omes or who have special reproductive
ealth needs.
Women with disabilities and immi-

rant and refugee women may experi-
nce physical, social, and/or cultural bar-
iers to accessing and obtaining health
are, including preconception care. They
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Women with disabilities, immigrant and re
medical, psychosocial, and/or cultural issu
management of reproductive planning and
that women in these groups can make in
optimal reproductive outcomes.

Key words: cancer, disability, immigrant,
p
oi: 10.1016/j.ajog.2008.09.019
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ay have also have to face and overcome
variety of personal obstacles, and these

trengths should be acknowledged by
are providers as they creatively strat-
gize with these women so they may se-
ure ongoing, viable health care and plan
heir reproductive futures to their best
dvantage.

There are increasing numbers of can-
er survivors of reproductive age. Cancer
urvivors benefit from guidance about
isks of treatment to their fertility and
bout fertility preservation options.
hey should be counseled about risks of
ast or current treatment to their current
nd future health and how these risks
ay impact pregnancy or the health of

otential offspring. Ongoing screening is
ndicated for some survivors, and may
ncover medical issues, such as impaired
ardiac function, that are important to
iagnose preconceptionally so that a
oman can make fully informed repro-
uctive decisions.
This article summarizes the value of

reconception counseling and interven-
ions specific to each of these groups of
omen and identifies clinical guidelines,
here applicable.

omen with disabilities
urden of suffering
here are an estimated 54-60 million
eople with disabilities in the United
tates and more than half are women,
any of reproductive age.1 Individuals
ay be born with disabilities or may ac-

uire them during the course of a life-
ime. The impairment may be stable or

e women, and cancer survivors may have
Appropriate preconception guidance and

econception issues is essential to ensure
med reproductive decisions and achieve

onception, refugee
rogressive. Disabilities include those af- b

Supplement to DECEMBER 2008
ecting motor or sensory abilities, as well
s developmental disabilities and mental
llness. People with disabilities may ex-
erience a variety of barriers to care. Be-
ides physical and administrative barri-
rs, women with disabilities have
dentified attitudinal barriers to gyneco-
ogic care. They report that providers

ay assume that they are not sexually ac-
ive or that they do not desire preg-
ancy.2-4 Preexisting medical issues can
ffect a woman’s health in pregnancy
nd the pregnancy outcome.5 In a large
ample of women with disabilities, those
ith functional limitations, of all ages,
ere more likely to report fair or poor
ealth, current smoking, hypertension,
verweight, and mental health problems
han women without functional limita-
ions.6 Studies report that women with
hysical disabilities experience the same
ates of abuse as other women but expe-
ience a longer duration of abuse.7,8

ome disabilities, such as systemic lupus
rythematosus (SLE), can worsen in
regnancy and some may be exacerbated
ostpartum, such as rheumatoid arthri-
is or multiple sclerosis. SLE is associated
ith an increased risk of fetal loss, fetal
rowth restriction, and preeclampsia.9

onditions that are common in preg-
ancy may be more severe in women
ith disabilities. Examples are fatigue,
uid retention, bladder dysfunction, and
roblems with weight gain. There are
ertain complications that may develop
r worsen during pregnancy because of a
oman’s disability.2 Women with spinal

ord injuries are at risk for autonomic
ysreflexia, which can be precipitated by
elvic examinations or labor.
Those with limited mobility and those
ho use wheelchairs are at an increased

isk for deep vein thrombosis. Among
omen with neurologic conditions, uri-
ary tract infections, respiratory dys-

unction, urinary incontinence, spastic-
ty, constipation, or pressure ulcers may
fuge
es.
pr
for

prec
e issues in pregnancy. Women who
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ave impaired balance, muscle weak-
ess, or paralysis are at increased risk for

alls during pregnancy.2-4

ow detectable is the condition?
isabilities are identified through his-

ory and physical examination and
hrough indicated diagnostic tests and
valuation by specialists.

ow effective are the current
reatments?

omen with disabilities will have
reater access to care and willingness to
articipate in care if physical, adminis-
rative, and attitudinal barriers are min-
mized. Preconception consultation
ith medical specialists, nursing, social

ervices, and occupational and physical
herapists can assist in planning and can
otentially maximize pregnancy out-
omes, although supporting data are
acking.

Genetic counseling is valuable for
omen with or at risk for genetic condi-

ions, and their families, to give them the
pportunity to make informed decisions
bout whether they will elect genetic
esting, the risk of having an offspring
iven a particular heritable or genetic
ondition, and the options they will have
ased on the results.5

mpact of preconception care
lanning preconceptionally to maximize
ocial and environmental supports for
omen with disabilities would seem ad-
antageous considering the demands of
arenting, and research has shown that
isabled persons who have intact social
upport report a better quality of life
han those who lack social support.10

voidance of teratogenic effects can only
e successful if women taking terato-
enic medications are counseled precon-
eptionally about the use of these medi-
ations and plan with their providers the
est way to balance their medical treat-
ent with a desire for a healthy preg-

ancy and infant. Women who discover
hey are at risk for a genetic condition
reconceptionally, as opposed to during
regnancy, may use this information in
eighing whether or not they desire to
ecome pregnant and– depending on the

ondition– have more options to choose s
rom to avoid passing the condition to
heir offspring.

ecommendations by other groups
he American College of Obstetricians
nd Gynecologists,11,12 along with other
roups,13 have made recommendations.
Recommendation. Providers should

nderstand that women with disabilities
an have healthy pregnancies and that
isabilities can coexist with wellness.
roviders should work to remove physi-
al, administrative, and attitudinal barri-
rs to the care of disabled women.

All women of reproductive age, in-
luding those with disabilities, should re-
eive counseling about the potential ef-
ects of any medications they use on
regnancy-related outcomes and about
ptions to alter dosage or switch to safer
edications prior to conception. The
edical, social, and psychological issues

elated to pregnancy and the disability
hould be assessed, and the woman and
er family should be counseled on them.
ealth care providers should offer
omen with disabilities contraceptive

hoices that are practical and appropri-
te for the individual’s medical and per-
onal needs. Issues involving informed
onsent and guardianship need to be ad-
ressed when caring for women with de-
elopmental disabilities, in relation to
ontraception and pregnancy. Referral
or genetic counseling, if appropriate, is
ndicated for all women preconception-
lly; however, it may raise difficult psy-
hosocial issues for women with disabil-
ties and, therefore, counseling referrals
hould be handled sensitively. Strength of
ecommendation: B; quality of evidence:
II.

mmigrant and refugee populations
urden of suffering
here is ample research on the epidemi-
logic paradox showing that foreign-
orn women have better birth outcomes
espite late access to prenatal care and
robably less access to preconception
are (healthy migrant effect) than
S-born women. However, refugee
omen–who have often lived under ex-

remely stressful conditions in their
ome country (war, persecution) and

pent time in refugee camps–are a group S

Supplement to DECEMBER 2008 Amer
f immigrants who have worse birth out-
omes when compared with US-born
omen. Immigrant women face social,

anguage, and cultural barriers that may
ffect their preconception health. Immi-
rants from developing countries may
ave a lower level of overall health, if they
ave had limited or no access to health
are in their countries of origin. How-
ver, foreign-born women may also dis-
lay healthy behaviors that should be
aintained after immigration to the
nited States and that are at risk of get-

ing lost as a result of acculturation (eg,
ess likely to use tobacco and alcohol or
rugs, less sedentary lifestyle). Preexist-

ng medical issues can affect a woman’s
ealth in pregnancy and the pregnancy
utcome.14 Immigrants from regions of
he world where tuberculosis and hepa-
itis B are common may suffer from the
ffects of these untreated conditions.15

mmigrant women may experience psy-
hological stresses related to the events
hat motivated their immigration, events
ccurring while immigrating, and events
ccurring in the United States. Separa-
ion from family, uncertain immigration
tatus, social isolation, and occupational
tresses may negatively impact their

ental and physical health. Immigrant
omen face unique challenges in access-

ng health care. Of the estimated 16.6
illion foreign-born women in the
nited States in 2003, more than half

59.2%) were noncitizens–a figure that
ncludes documented and undocu-

ented immigrants.16 Women who are
oncitizens are far more likely than citi-
ens to have no usual source of health
are (26.1%) and no health insurance
45.5%), and almost 3 times more likely
o have not seen a health professional in
he past year compared with those born
n the United States, according to the

ealth Resources and Services Adminis-
ration.17 Immigrants who do not speak
nglish may have difficulty finding
ealth care. Immigrants’ perceptions
nd beliefs surrounding health and ill-
ess and their attitudes toward health
are providers vary widely depending on
heir cultures and the extent of their in-
eractions with health care in the United

tates.18-20
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ow detectable is the condition?
regnancy is the time at which immi-
rant women of reproductive age are
ost likely to receive health care ser-

ices. Therefore, identification in the
reconception or interconception pe-
iod is difficult, especially identification
f those who are undocumented and
ay be reluctant to seek care or to be able

o afford it if they are ineligible for health
overage benefits.

ow effective are the current
reatments?
he effectiveness of preconception care

or immigrant women is limited by the
arriers described in this section. It
eems reasonable that the preconception
ealth of immigrant women could be

mproved by increasing culturally com-
etent outreach efforts and improving
ccess to care.21,22 It is difficult to sup-
ort this assertion because there is a lack
f published studies about outreach and
pproaches to the care of immigrant
omen.

mpact of preconception care
reconception care can help reduce the

ncidence of perinatal complications
hrough identification and management
f clinical issues. For a woman to receive
reconception care, she must have access
o a source of primary care. Thus, access
o primary care must be ensured before
regnancy occurs.

ecommendations by other groups
one identified.
Recommendation. Given the opportu-

istic fashion in which preconception
are of immigrant and refugee women
ypically must occur, it is important to
onsider preconception concerns as part
f all health care encounters with immi-
rant and refugee women of reproduc-
ive age. Referring such women to a
ource of ongoing primary care that is
ulturally and linguistically competent,
nd that will accept their insurance cov-
rage or provide care free of charge or
n a sliding fee basis, is important for

mmigrant and refugee women. Seek to
dentify and understand the needs of im-

igrant women and their families. Un-
erstand immigrants’ potential for in-

reased medical and social risks and m

386 American Journal of Obstetrics & Gynecology
reviously undetected medical prob-
ems. Deliver services and written mate-
ials in the preferred language of the
opulation served. Ensure that interpre-
ation and translation services comply
ith all relevant federal, state, and local
andates governing language access.
Integrate preconception care into ref-

gee screening. Work with ethnic com-
unity-based organizations to provide

reconception care messages in non-
ealth care settings such as English as a
econd language classes. Screen immi-
rants at high risk for tuberculosis and
efer for treatment as indicated. Screen
mmigrants born in Asia, the Pacific Is-
ands, Africa, and other countries where
epatitis B is highly endemic, with the
epatitis B surface Antigen (HBsAg) test.
ighly endemic means that � 8% of the

opulation in that country has hepatitis
virus infection. Assess the immuniza-

ion history, including the rubella status,
f immigrant women and administer
ny needed vaccines, or refer for these
ervices. Assess the mental health of im-

igrant women and refer for services as
eeded. Strength of recommendation: B;
uality of evidence: III.

ancer survivors
urden of suffering
or many types of cancers, survival has

ncreased in the past decades. In 1996, it
as projected that the prevalence of can-

er survivors 16-44 years of age would be
in every 900 persons in the United

tates by the year 2000.23 Cancer survi-
ors of reproductive age face the challenge
f integrating the experience of cancer and

ts treatment into their future plans, in-
luding their plans for reproduction.

There are potential negative physical
nd psychological impacts of the cancer
xperience on pregnancy and child rear-
ng, but positive psychosocial effects
ave been identified as well.24,25 Cancer
urvivors are at risk for permanent infer-
ility or compromised fertility. Factors
ffecting male infertility include the type
f cancer (eg, testicular) and effects of
hemotherapy or radiation on sperm
umber, motility, morphology, and
NA integrity. In girls and women, fer-

ility may be compromised by surgical,

edical, or radiation treatments, which h
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ay decrease the quantity of primordial
ollicles, affect hormonal balance, or in-
erfere with reproductive organ func-
ion.23,26 Depression, chronic fatigue,
ognitive changes, and neuropathies–all
f which can make pregnancy and par-
nting more difficult–are not uncom-
on treatment side effects experienced

y cancer survivors. A cancer survivor
ith a history of abdominal/pelvic radi-

tion who becomes pregnant has an in-
reased risk of having a low birth-weight
nfant, with an inverse association ob-
erved between higher doses of radiation
nd infant birth weight.

Studies of cancer survivors have not
ound them to have an increased risk for

iscarriage or birth defects, and most
ypes of chemotherapy are not linked to
dverse pregnancy outcomes.27,28 Fur-
hermore, there is no documented in-
rease in risk of childhood cancer among
he offspring of childhood cancer survi-
ors, but longer follow-up is needed.29

owever, survivors of hereditary can-
ers, such as certain types of breast, ovar-
an, and colorectal cancers, who test pos-
tive for the genetic mutations associated
ith these cancers, risk passing on these
utations to their offspring.
Genetic testing for the BRCA1 and

RCA2 genetic mutations has been
hown to be highly sensitive but the spec-
ficity is not well studied.30 Women who
ave received anthracycline-based che-
otherapy regimens or radiation in the

rea of the heart or surrounding tissues
re at an increased risk for heart dam-
ge.31 This damage may manifest
onths or years later and, although rare,

ould worsen in pregnancy or the post-
artum period.32 Childhood cancer sur-
ivors who received doxorubicin and
ho had resultant left ventricular dys-

unction before pregnancy have been doc-
mented to have further declines in car-
iovascular function after pregnancy.33

ow detectable is the condition?
ancer survivors planning their repro-
uctive futures may have had cancer as a
hild or as an adult. Their risk for infer-
ility can be assessed, in part, by the his-
ory of their cancer and treatment.
ecords of cancer treatment can be very

elpful. Permanent infertility or com-
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romised fertility in survivors depends
n their age, sex, and pretreatment fer-
ility; the type of cancer; treatment type,
ose, and intensity; size and location of
adiation fields; and method of adminis-
ration of chemotherapy. The older a
oman is at the time of the cancer diag-
osis, the higher her risk of premature
varian failure (POF). The chemothera-
eutic agents most likely to cause POF
re the alkylating agents. Examples of
ommonly used alkylating agents are cy-
lophosphamide, nitrogen mustard, and
rocarbazine. The woman’s age at the
ime of radiation treatment, the total
ose, and the number of exposures af-

ects the degree of damage to ovarian tis-
ue. Women who receive pelvic or ab-
ominal radiation, plus chemotherapy,
ave a higher risk for POF than those re-
eiving only chemotherapy.34

ow effective are the current
reatments?
ertility preservation is very important
o many cancer survivors. The 2 most
uccessful methods are sperm cryo-
reservation for men and embryo freez-

ng for women. Limited data show that
ertility preservation techniques do not
ecrease the success of cancer therapy.23

o clear guidelines exist regarding tim-
ng of conception postcancer diagnosis.
enerally the advice is to wait until treat-
ent is concluded. Breast cancer survi-

ors comprise a large group of reproduc-
ive-aged women who may be planning
r contemplating pregnancy. These
omen have typically been counseled to
ait 2 years before conception to pass the
eriod of highest risk for recurrence.
owever, for women with localized dis-

ase, survival has not been shown to be
dversely affected when conception oc-
urred within the 2 years after diagno-
is.35 Genetic counseling is valuable for
omen with a personal or family history
f a cancer with a known associated ge-
etic mutation so that the woman may
xplore her risk and the implications of
esting herself and future offspring for
he mutation.

mpact of preconception care
ancer survivors have an increased risk

f having a low birth-weight baby. Con- i
rol of other risk factors for low birth
eight, such as smoking cessation, has
een shown to reduce the risk of having a

ow birth-weight infant.
Diagnosis of cardiac dysfunction prior

o pregnancy permits the initiation of
edication, if indicated, that may delay

he progression of the dysfunction,36 and
akes it possible to counsel the woman

bout her risks for a further decline in
unction during or after pregnancy. If
he elects to become pregnant, appropri-
te monitoring can be planned during
regnancy and delivery including anes-
hesia management for labor and birth.30

Preconceptional genetic counseling is
aluable for women with a known per-
onal history of hereditary cancer, to give
hem the opportunity to make informed
ecisions about whether they will ex-
lore the option of preimplantation ge-
etic testing.25

ecommendations by other groups
he American Society of Clinical On-
ologists24 and the American Society for
eproductive Medicine26 have pub-

ished recommendations about fertility
reservation in cancer patients. The
hildren’s Oncology Group has pub-

ished risk-based pediatric cancer survi-
or guidelines.30

Recommendation. Newly diagnosed
ancer survivors should be educated
bout fertility preservation options as
oon as feasible and should be referred to
eproductive specialists if these options
re desired.24 Cancer survivors consider-
ng pregnancy should be counseled
bout the potential reproductive effects
f various cancer treatments on fertility
nd on pregnancy. Women who have re-
eived alkylating chemotherapeutic
gents and/or pelvic or abdominal radi-
tion should be counseled that they have
n increased risk for POF. Women who
ave had pelvic or abdominal irradiation
hould be counseled that they are at risk
or having a low birth-weight infant.

hen considering pregnancy, breast
ancer survivors who are candidates for
elective estrogen receptor modulators
SERMs) should be counseled that these
gents are generally avoided during
regnancy because of case reports of an-
mal and human birth defects.37 A reli- C

Supplement to DECEMBER 2008 Amer
ble nonhormonal contraceptive
ethod should be used during treatment
ith a SERM. Genetic counseling and

esting should be offered to survivors of
ancers linked to genetic mutations to
nform their decisions about future re-
roduction. Female cancer survivors
ho received anthracycline chemother-

py, radiation to the heart or surround-
ng tissues, or both should be evaluated
y a cardiologist prior to conception.
nnual breast screening for female
hildhood cancer survivors who received
hest radiation is recommended begin-
ing at age 25 years. Strength of recom-
endation: A; quality of evidence: III.

onclusion
omen with disabilities, immigrant and

efugee women, and cancer survivors all
ace the challenge of integrating their ex-
eriences into their reproductive deci-
ion making.

Providers who seek to understand
oth their challenges and their strengths
an team with these women to help them
chieve better health, including repro-
uctive health.
Women in all 3 of these groups will

enefit from discussion of their repro-
uctive life plans. Providers who make
o assumptions about what a given
oman’s reproductive plan might be

nd who initiate the discussion will aid
omen in making informed reproductive
ecisions. Preconception guidance and in-
erventions that address physical, psycho-
ocial, and/or cultural issues can produce
etter health for these groups of women
nd for their potential offspring. f
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n 2005, the Centers for Disease Con-
trol and Prevention (CDC) and 35

artner organizations convened a na-
ional summit and issued a set of recom-

endations to promote preconception
are in the US. While passing recogni-
ion was given to the importance of pre-
onception health promotion “among
oth men and women,” the focus was on
omen. To date, little attention has been
iven to men’s preconception health and
ealth care.
The belated recognition of men in our

fforts parallels efforts to involve men in
eproductive health initiatives interna-
ionally, which has only gradually recog-
ized that men should be legitimate tar-
ets for sexual and reproductive health
romotion, and that men should play
irect, active, and constructive roles as
art of a broader reproductive health
genda.1 Several international initiatives
ave taken place with themes such as
Men as Partners in Reproductive
ealth.”2 In the US, there has been a

teady increase in research and programs

rom the Department of Family Medicine,
ayo Clinic Arizona, Scottsdale, AZ (Dr

rey); Department of Maternal and Child
ealth, Boston University School of Public
ealth, Boston, MA (Dr Kotelchuck);
epartment of Community Health Sciences,
CLA School of Public Health, Los Angeles,
A (Drs Lu and Navarro).

eceived June 17, 2008; revised Oct. 3, 2008;
ccepted Oct. 6, 2008.

eprints: Keith A. Frey, MD, MBA, Department
f Family Medicine, Mayo Clinic Arizona, 13737
. 92nd St., Scottsdale, AZ 85260.

rey.keith@mayo.edu.

onflicts of Interest: Keith A. Frey, MD, MBA;
hannon M. Navarro, MPH; Milton Kotelchuck,
hD, MPH; and Michael C. Lu, MD, MPH have
o conflict of interest including grants,
onoraria, advisory board memberships, or
hare holdings.

002-9378/$34.00
2008 Mosby, Inc. All rights reserved.
t
oi: 10.1016/j.ajog.2008.10.024
n men’s health and family involvement,
ut these have not heretofore been con-
eptualized in a preconception health
ontext. We believe that there are several
istinct reasons why preconception care

or men is important.
First, as with women, improving
en’s preconception health is critical for

nsuring that all pregnancies are planned
nd wanted. Men are critical partners in
amily planning, and until the advent of

odern assisted reproductive technolo-
ies (ART), necessary partners. The
DC’s first Preconception Care recom-
endation encourages all women, men,

nd couples to have a reproductive life
lan.3 Men’s contribution to the family
lanning partnership means addressing
he utilization, access, and efficacy of

ale fertility control, including barrier
ethods and hormonal agents; and not

ssuming that all reproductive responsi-
ility (and biologic risk) is held by
omen. Although many assume men are
ot interested in or supportive of family
lanning and contraceptive usage, most
ecent research shows that this is un-
rue.4 Men’s preconception care should
ncourage men to positively influence
heir own and their partner’s contracep-
ive decision making.

Second, improving men’s preconcep-

Little attention has been given to men’s pre
reviews the key elements of an approach t
of men. Preconception care for men is i
pregnancy outcomes, enhancing the repro
female partners, and preparing men for fath
offers an opportunity, similar to the opp
prevention and health promotion in men.
delivery of preconception care for men—
whom, where, when, and how, and there ar
organization, financing, training, and dem
content and how to effectively market an
needed.

Key words: father, health promotion, preco
ion health can result in improved preg- f
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ancy outcomes by enhancing men’s bi-
logic and genetic contributions to the
regnancy conception. Sperm DNA can
et damaged in many ways, including ex-
osures to tobacco, alcohol, drugs (eg,
nabolic steroids), caffeine, poor diet,
adiation and chemotherapy, and testic-
lar hyperthermia. Medical conditions
uch as diabetes mellitus, varicoceles,
nd epididymitis, if left untreated, can
lso reduce sperm count and quality. A
rowing number of xenobiotics, in-
luding 1,2-dibromo-3-chloropropane,
onylphenol, polycyclic aromatic hy-
rocarbons (PAHs), polychlorinated bi-
henyls (PCBs), dioxins, phthlates and
crylamide, have been shown to cause
xidative stress and DNA damage to the
perm. Such damage usually results in
nfertility, subfertility, or spontaneous
bortions. However, pregnancy may still
e possible despite some degree of DNA
amage, and can result in birth defects
nd even childhood cancers. Because
ew sperm is made every 42-76 days,
amaged sperm can be replaced within 3
onths of mitigated exposures. Thus,

reconception care offers a window of
pportunity to improve sperm quality.
Third, preconception care for men can

esult in improved reproductive health
iology for women. Preconception care

ception health and health care. This paper
ptimizing the preconception health status
rtant for improving family planning and
tive health and health behaviors of their

ood. Most importantly, preconception care
nity it presents for women, for disease
rrently, no consensus exists on service
o should provide preconception care to
gnificant barriers to this care including the
d. Finally, much more research on the
plement preconception care for men is

eption, risk assessment
con
o o
mpo
duc
erh
ortu

Cu
wh

e si
an

d im

nc
or men offers an opportunity for
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creening and treatment of sexually
ransmitted infections (STIs), including
onorrhea, syphilis, human immunode-
ciency virus (HIV), and others, as well
s environmental toxins. STI treatment
f women only, without treatment of
heir partners, is doomed to failure. Pre-
onception care also provides the oppor-
unity to address men’s behaviors that

ight result in undesired and unplanned
regnancies, including intimate partner
iolence, rape, drinking/drug usage, and
ultiple sexual partners, among others.
iolence against women prevention
rograms have proven beneficial, albeit

imited in number and evaluative
uality.1

Fourth, preconception care for men
an result in improved reproductive
ealth practices and outcomes for
omen. Men can be a vital source of sup-
ort or stress for women during preg-
ancy, birth, and parenting. Men often
lay a controlling/gatekeeper role in de-
isions around prenatal care, delivery
ervices, and other health-seeking be-
aviors. While paternal permission for
ccess to modern reproductive health
ervices is not a major issue in the US,
his is not true all over the globe. Men
lso play important roles in fostering or
iscouraging important maternal health
ehaviors such as smoking, drinking,
hysical fitness, and healthy nutrition.
omen who live with a smoking part-

er, for example, are less likely to reduce
moking than women who live with a
onsmoking partner,5 not to mention

he impact of secondhand smoke on the
eveloping fetus. Men’s preconception
are therefore offers an opportunity to
romote male support of women’s pos-

tive reproductive health and health
are-seeking practices.

Fifth, preconception care for men can
esult in their own improved capacity for
arenthood and fatherhood. Men have
ritical roles to play as a parent during
regnancy and post childbirth to ensure
ealthy families and children. Men’s
aturation to be an effective parent (and

ven to be present) should begin with
reconception care. There is a great deal
f literature on men’s development and
en’s conceptions of their roles in par-
nthood, which heretofore has not usu- d

390 American Journal of Obstetrics & Gynecology
lly been conceived of as starting in the
reconception period, but could and
hould be. Efforts to address gender and
evelopment, including programs to
hange men’s (and especially adolescent
en’s) social or gender norms, can be

onceptualized as men’s preconception
ealth programs. Male understanding of
is roles and responsibilities as a parent
as the capacity to evolve over the course
f prepregnancy, pregnancy, and birth.
Sixth, preconception care can be a

enue for enhancing the health of men
hrough access to primary health care. A

an’s health is an issue of importance
oth for himself and for his capacity to
e a parent. Topics such as paternal de-
ression, smoking behavior, physical fit-
ess, nutritional status, etc, all impact on
is own health and his parenting/spousal
esponsibilities. Increasing obesity, for
xample, is directly associated with in-
reasing male infertility.6 Preconception
are offers an opportunity for disease
revention and health promotion
mong men, similar to the opportunity
mong women—that can have an im-
act on his lifetime health and the na-
ion’s reproductive health overall.

As defined by the CDC Select Panel,
reconception care is a set of interven-
ions that aims to identify and modify
iomedical, behavioral, and social risks
o women’s health or reproductive out-
omes through prevention and manage-
ent. This definition can be applied to

reconception care for men if the focus is
hanged from “women’s health” to
men’s health.” The basic components
f preconception care for women consist
f 1) risk assessment, 2) health promo-
ion, and 3) clinical and psychosocial in-
erventions. A model framework of the
ontent of preconception care for men,
hich can be applied in clinical practice,

s outlined below.

isk Assessment
he primary objective of risk assessment

s to identify ongoing problems that need
o be addressed.

eproductive life plan
isk assessment begins with evaluation
f the couple’s reproductive life plan. As

efined by the CDC, a reproductive life g
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lan is a set of personal goals about hav-
ng (or not having) children based on
ersonal values and resources, and a plan
o achieve those goals. The patient is
ueried as to whether he plans to have
ny (more) children, and how long he
nd his partner plan to wait. If they plan
o wait less than a year, the patient
hould return for a full preconception
ssessment. If greater than a year, the
atient should continue to receive rec-
mmended age-appropriate preven-
ive health services, but the provider
hould make sure that he and his partner
re using effective contraception, and
pdate their reproductive life plan at ev-
ry routine visit.

ast medical and surgical history
he provider should inquire about the
atient’s past medical and surgical his-
ory, including any ongoing medical
onditions that may impair his repro-
uctive health. Several medical condi-
ions have been associated with reduced
perm quality, including obesity, diabe-
es mellitus, varicocele, and sexually
ransmitted infections. In men with dia-
etes mellitus type 1, it has been demon-
trated that semen volume, motility, and

orphology are all significantly lowered
ompared to controls; furthermore, dia-
etic men with unsatisfactory glycemic
ontrol had lower sperm count, motility,
elocity, and viability characteristics
han men with satisfactory glycemic con-
rol.7 In terms of male reproductive
unction, diabetes can affect more than
ust sperm quality: in a study of 541 dia-
etic patients, 35% reported erectile dys-
unction, with associations found be-
ween impotence and age, retinopathy,
eripheral and autonomic neuropathy,
nd treatment with either insulin or an
ral medication.8

edications
he patient’s past and current medica-

ion use, including prescription, nonpre-
cription and herbal products, should be
eviewed. A number of medications can
ffect sperm count and quality, includ-
ng alkylating agents, calcium channel
lockers, cimetidine, colchicine, cortico-
teroids, cyclosporine, erythromycin,

entamicin, methadone, neomycin, ni-
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rofurantoin, phenytoin, spironolac-
one, sulfasalazine, tetracycline, and thi-
ridazine. Any medication use, including
ver-the-counter medications, should be
uided by a risk-benefit calculus weigh-
ng benefits for men’s health against
nown or potential risks to offspring.

amily history and genetic risks
enetic risk assessment should be based
n family history, paternal age, and eth-
icity. A 3-generation family history of
enetic disorders should be obtained, as
ertain disorders (sex-linked or autoso-
al recessive) may skip generations. A

umber of genetic disorders, such as cys-
ic fibrosis, Klinefelter syndrome, Kart-
gener syndrome, and polycystic kidney
isease, may impair fertility and sperm
uality. In a review article on Klinefelter
yndrome, the study authors collected
ata consistent with symptomatic
zoospermia, and only 8.4% of their
dult patients had spermatozoa in their
jaculate, out of the 69.3% of their pop-
lation that were willing and able to pro-
ide an ejaculate sample.9 A small study
f pre- and peripubertal boys with
linefelter syndrome found that half (7)
f the subjects had no spermatogonia;
his study also found an association be-
ween the beginning of puberty and loss
f spermatogonia.10

In an early study of adult men with
ystic fibrosis, all patients examined
ad azoospermia. The study authors
lso pointed to a high number of ab-
ormal sperm forms seen.11 Obstructive
zoospermia of males with cystic fibrosis is
ue to a condition known as congenital ab-
ence of the vas deferens.12,13

Discussion of paternal age-related de-
line in sperm quality may help inform
he couple’s reproductive life planning,
s many men are not aware of the grow-
ng body of evidence linking paternal age
o schizophrenia in the offspring. In a
wedish cohort study, the offspring’s
isk for schizophrenia had a hazard ratio
f 1.47 for each 10-year increase in pater-
al age, even after adjustment for famil-

al schizophrenia history, socioeconom-
cs, birth exposures, and early parental
eath.14 Another cohort study revealed
hat the relative risk for offspring with

chizophrenia increases with every s
-year increase in paternal age, culmi-
ating in fathers of 50 and over having an
djusted relative risk of 2.96.15 Further-
ore, these authors indicated that for fa-

hers 30-35 years, 1 out of 99 offspring
re estimated to have schizophrenia,
ompared to 1 out of 47 for fathers aged
0 or older.
If the patient belongs to an ethnic

roup at increased risk for certain ge-
etic disorders (eg, Ashkenazi Jews, Af-
ican Americans, Southeast Asians, and

editerranean), the provider should
creen the patient if his partner’s genetic
creen is positive or unknown. For

ixed couples, the partner at increased
enetic risk based on ethnicity should be
creened first.

ocial History
he patient’s social history, including po-

ential occupational exposures, should be
eviewed. Ongoing exposures to metals,
olvents, endocrine disruptors, and pes-
icides at work can impair sperm quality,
hich may lead to infertility, miscar-

iage, and birth defects. The patient may
btain a copy of the Material Safety Data
heet (MSDS) of any chemical exposure
t work from his employer, for review for
otential reproductive toxicity.

isk Behaviors
he patient’s major and potential risk
ehaviors, including tobacco, alcohol,
rug use, and hobbies, should be
eviewed.

Tobacco use has been associated with
ecreased sperm count and abnormal
perm morphology, motility, and fertil-
zing capacity. Recent evidence suggests
hat nicotine and other chemicals in cig-
rettes can also induce oxidative damage
o sperm DNA.

The effects of alcohol use on sperm
uality are unclear. Some studies have
hown that moderate drinking may be
rotective against DNA damage, per-
aps in part due to the antioxidant effect
f some alcoholic beverages.16 Other
tudies have shown that alcohol may be
amaging to sperm DNA. The data are
learer on heavy drinking (� 2 drinks a
ay). In a study of alcoholics in an addic-
ion treatment center, testosterone level,

emen volume, sperm count, and the m

Supplement to DECEMBER 2008 Amer
umber of sperm with normal morphol-
gy and motility were lower among alco-
olic than nonalcoholic men.17 The
AGE questions can be easily used to

creen for alcohol abuse.
Several recreational drugs have also

een linked to male infertility, including
arijuana, cocaine, and anabolic ste-

oids. Marijuana has been shown to re-
uce testosterone production, sperm
ount, and semen quality. Cocaine has
lso been associated with decreased
perm count and abnormal sperm mor-
hology and motility, and the effects can

inger for up to 2 years from last use. An-
bolic steroids can also reduce testoster-
ne level and sperm quality. In a small
tudy of 15 men who were using anabolic
teroids, 11 had low testosterone level
nd 9 had no sperm production at all.
ven after quitting, only 2 men resumed
ormal sperm production.18

A study of anabolic steroid use in
odybuilders and semen quality found
hat compared to a control group, the
roup of men using steroids exhibited
ower sperm concentration and a lower
mount of morphologically normal
permatozoa.19 Patient steroid abuse
ives the physician potential for positive
ntervention, as a study of 18 anabolic
ndrogenic steroid and human chori-
nic gonadotrophin (HCG) users dem-
nstrated that the mean sperm concen-
ration more than doubled 6 months
fter cessation of steroid use.20 This
tudy also showed that the percent of
permatozoa with abnormal morphol-
gy was positively correlated with cumu-

ative HCG dose taken.20 CAGE ques-
ions can also be used to screen for
ecreational drug use.

Certain hobbies may expose the pa-
ient to reproductive hazards. Hobbies
hat involve refinishing furniture, re-
airing cars, painting, building mod-
ls, or anything that requires the use of
trippers, degreasers, or nonwater-
ased glues or paints may expose the
atient to organic solvents. Hobbies
hat involve painting, pottery, making
tained glass windows, or handling,
hooting, or cleaning guns may expose
he patient to lead or other heavy
etals.
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utrition
utritional screening should review cur-

ent dietary patterns and use of restric-
ive diets. Both zinc and folate have anti-
xidant properties that counteract
eactive oxygen species (ROS) and pro-
ect sperm against oxidative stress and
NA damage. In a randomized con-

rolled trial of 99 fertile and 94 subfertile
en, daily administration of 66 mg zinc

ulfate and 5 mg folic acid significantly
ncreased sperm concentration of the
ubfertile men, suggesting the impor-
ance of multiple nutrients impacting
ertility; the study authors also found an
ncrease in median percentage abnormal
orms from 80-84%.21 A study of 33 sub-
ertile men from a male infertility clinic
ho received an intervention consisting
f twice daily oral 220 mg zinc sulfate for
months significantly increased mean

ercentage progressive and total motility
f sperm.22 In a randomized controlled
rial giving 250 mg zinc sulfate 2 times
er day, investigators found that for as-
henozoospermic men, 3 months of zinc
herapy yielded increases in progressive

otility of sperm, sperm count, and
perm membrane integrity, while de-
reasing percentage of nonmotile
perm.23 An early study in which normo-
permic and oligospermic men were
iven 10 mg folic acid 3 times a day for 1
onth found that treatment resulted in

o change in sperm characteristics.24

Other antioxidants have also been
sed to treat male infertility, including
itamin C, vitamin E, selenium, glutathi-
ne, ubiquinol, carnitine, and carote-
oids. However, the safety and efficacy
f such treatments have not been clearly
stablished. In 1 study, the combination
f vitamins C and E at high doses resulted

n sperm DNA damage in vitro, raising
oncerns about the potential harms of
igh-dose antioxidant supplementation.25

ental Health
outine screening for mental health dis-
rders should be performed. Estimates
f lifetime risk of major depression for
en range from 1.4% in the Epidemio-

ogic Catchman Area to 11% in the Na-
ional Comorbidity Study. Recent evi-
ence suggests that depression of the
ather during the postnatal development o

392 American Journal of Obstetrics & Gynecology
f their child was found to be signifi-
antly associated with poor childhood
motional and behavioral outcomes,
ven after adjusting for maternal depres-
ion and paternal depression during a
ifferent developmental stage of the
hild26; such long-term detriments can
e averted with identification and refer-
al of at-risk fathers-to-be for mental
ealth services. Furthermore, depressed

athers can have a negative impact on the
other-child interaction behaviors, and

re less likely to engage in certain father-
hild interactions, such as playing out-
oors with their children.27 On the other
and, fathers with good mental health
ave been shown to reduce the impact of
mother’s depression on the child.28

hysical Examination
nd Laboratory Testing
hysical examination and laboratory

esting should be guided by clinical his-
ory. For example, men at increased risk
or sexually transmitted infections
hould be offered screening for HIV,
yphilis, and other STIs. The United
tates Preventive Services Task Force
USPSTF) recommends screening all
dult men for high blood pressure and
besity; men aged 35 and older for lipid
isorders (as well as men aged 20-35 with
iabetes, family history of cardiovascular
isease or familial hyperlipidemia, or
ultiple coronary heart disease risk fac-

ors); men with hypertension or hyper-
ipidemia for type 2 diabetes mellitus;
nd men aged 50 and older for colorectal
ancer.29 Routine screening for testicular
ancer in young men or prostate cancer
n men aged 50 and older (� 45 for men
t increased risk, eg, African Americans
r those with family history of prostate
ancer) may also be considered.

ealth Promotion
ealthy weight and nutrition
here is a national epidemic of obesity.

n 2003-2004, 62.2% of men aged 20-39
ere overweight or obese, categorized as
aving a body mass index (BMI) of 25 or
igher.30 Males who are overweight or
bese have been associated with lower
estosterone level, poorer sperm quality,
nd reduced fertility, compared to non-

verweight or obese men; the odds of in- r

Supplement to DECEMBER 2008
ertility increases by 10% for every 20 lbs
verweight.6

An important objective of preconcep-
ion care is to achieve healthy weight be-
ore conception. Clinical guidelines have
een established for the identification,
valuation, and treatment of overweight
nd obesity. Men should be encouraged
o set weight loss goals, to develop a plan
o reach those goals, and to exercise at
east 30 minutes a day on most days of
he week. A referral to a nutritionist
nd/or a structured weight loss program
ay be useful. After successful weight

oss, the likelihood of weight loss main-
enance is enhanced by a program con-
isting of dietary therapy, physical activ-
ty, and behavior therapy, which should
e continued until pregnancy.

tress reduction and enhancing
esilience
he impact of chronic stress on men’s
ardiovascular health has been well dem-
nstrated; much less is known about the

mpact of chronic stress on men’s repro-
uctive health. Stress can disrupt hypo-
halamic-pituitary-gonadal functions,
esulting in decreased steroidogenesis
nd spermatogenesis. Stress can also in-
rease susceptibility to infection and in-
ammation, which may cause oxidative
amage to sperm. However, the litera-
ure on stress and semen quality has been
nconsistent. Stress has been shown to
egatively impact semen quality vari-
bles for in vitro fertilization (IVF) pa-
ients and patients visiting andrology
linics,30-34 but has also been shown to
ave no impact on semen quality for
hese patients.35 Weekly time at job and
tress have been shown to negatively im-
act sperm quality variables for fertile
en,36 but job strain and stress have also

hown no impact on sperm for infertile
en37 and men of unknown fertility.38

n other studies of unknown male fertil-
ty, stress levels were not associated with
ariables of sperm quality,39 but acute
tress stemming from an event like a
amily death,40 or physiologic, psycho-
ogical, and overall stress levels can im-
act sperm quality variables.41

It appears prudent to recommend
teps that promote stress reduction and

esilience in the context of male precon-
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eption care. Elements to consider in-
lude regular exercise, adequate sleep,
nd balanced nutrition. Programs or se-
ected readings that enhance the pa-
ient’s emotional intelligence, capacity
or interpersonal communication, and
ositive mental health should be helpful
s well. As is recommended for women,
en should be screened for the adequacy

f their social support systems. Activities
hat strengthen social support should be
ncouraged.

nflammation and immunization
hronic inflammation can cause oxida-

ive damage to sperm. Sources of chronic
nflammation include chronic, un-
reated infections such as periodontal
isease or STIs, stress, diet, and xenobi-
tics. Screening for such disorders or ex-
osures should be included as a routine
art of health promotion during precon-
eption care.

The immunization status of men
hould be reviewed as part of a precon-
eption evaluation, and appropriate vac-
ines should be offered. Immunization
ecommendations are updated annually
y the CDC, the American College of
hysicians (ACP), and the American
cademy of Family Physicians (AAFP).

voidance of harmful exposures
n increasing number of environmental
xposures, including phthlates (a type of
lasticizer used in food-can linings and
any household products), acrylamide

produced during frying, baking, and
vercooking), and pesticides and diox-

ns, have also been shown to cause sperm
NA damage. According to the National

nstitute for Occupational Safety and
ealth, male reproductive health can be
egatively affected by the following
orkplace exposures: lead, dibromo-

hloropropane, carbaryl, toluenedia-
ine, dinitrotoluene, ethylene dibro-
ide, plastic production (styrene and

cetone), ethylene glycol monoethyl
ther, welding, perchloroethylene, mer-
ury vapor, heat, military radar, kepone
in large doses), bromine vapor (in large
oses), radiation (in large doses), carbon
isulfide, and 2, 4-dichlorophenoxy ace-
ic acid.42 Additional substances have

een identified as potential causes of n
ale infertility, including chlordecone,
eta-chloroprene, lead azide, lead II
hiocyanate, manganese, manganese tet-
oxide, tetraethyl lead, and tetramethyl
ead.43 Physical exposures like heat, sed-
ntary work positions, and radiation
ave the potential to affect male fertility,
hough the evidence supporting a direct
ffect remains unclear.44

linical and Psychosocial
nterventions
he integration of preconception care

nto the ongoing primary care of women
s an acknowledged challenge for the rec-
mmendations of the CDC’s Select
anel. However, an even greater chal-

enge will be to apply the science and
rinciples outlined in this paper to the
rimary care of men. Even when ade-
uate access and health insurance cover-
ge are available, men do not often seek
rimary care for their own health pro-
otion and disease prevention. Obste-

ricians-gynecologists and other clinical
rofessionals providing primary care to
omen can help by encouraging the
oman’s partner to seek such care. Ad-
itionally, the clinical content of male
reconception health care must be inte-
rated into both graduate and continu-
ng medical education for both family

edicine and general internal medicine
hysicians.
Preconception care also offers an op-

ortunity to address the psychosocial
eeds of men before pregnancy and
arenting. Three types of psychosocial
ervices should be made available to

en during preconception care: 1) so-
ial services, 2) clinical support, and 3)
artner and parenting support. Social
ervices may include financial literacy
raining or assistance with job place-

ent to help men get ready to start a
amily. The preconception care visit
an offer a platform for accessing these
ervices. Men who have mental health
roblems including depression could
enefit from some forms of psycholog-

cal support and therapy. Many men
an use some guidance on how to pro-
ide emotional support to their part-
ers, with emphasis on strengthening

heir capacities for communication and

urturance. Similarly, most men can use p

Supplement to DECEMBER 2008 Amer
ome lessons to help them prepare for
atherhood, and preconception is a good
ime to start.

Recommendation. In spite of the
hallenges and barriers, we recom-
end that each male, planning with

heir partner to conceive a pregnancy,
hould undergo a comprehensive med-
cal evaluation for the purposes of dis-
ase prevention and detection, and
reconception education. Manage-
ent should be optimized for any high

isk behaviors or poorly controlled dis-
ase states prior to attempting concep-
ion. Strength of recommendation: B;
uality of evidence: III.

onclusion
n this paper, we have outlined the key
lements of a comprehensive approach
o optimizing the preconception health
tatus of men. Preconception care for

en is important for improving family
lanning and pregnancy outcomes, en-
ancing the reproductive health and
ealth behaviors of their female partners,
nd preparing men for fatherhood. Most
mportantly, preconception care offers
n opportunity, similar to the opportu-
ity it presents for women, for disease
revention and health promotion in
en.
However, we recognize that to im-

rove preconception health and health
are for men in the US, significant bar-
iers must be overcome. Issues that
eed to be addressed include organiza-

ion, financing, training, and demand.
here is currently no consensus on ser-
ice delivery of preconception care for
en—who should provide preconcep-

ion care to whom, where, when, and
ow. To ask busy clinicians to provide
reconception care to men at every
isit (“every man, every visit”) may not
e feasible, and some components of
reconception care may not be indi-
ated or appropriate for every man at
very visit. Furthermore, preconcep-
ion care for men is not currently a bill-
ble diagnosis under most health
lans. Many clinicians who provide
are to men are not trained to provide
reconception care; most obstetri-
ians-gynecologists are not trained to

rovide care for men. As a starting
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S

oint, each couple seeking infertility
ervices should be encouraged to have
he male partner medically evaluated
y either a urologist or reproductive
ndocrinologist with an interest in
ndrology.
Perhaps the most difficult issue is a so-

ial marketing one. Men are notorious
bout not seeking preventive and pri-
ary health care. In order to make pre-

onception care for men relevant to ev-
ry man, targeted health messaging, the
uy-in of partners and peers, cultural
ompetency, and appropriate language
ill be critical. Further evidence is
eeded on how to effectively market and

mplement preconception care for men.
dditionally, much more research is
eeded on men’s preconception health;
esearch in this newly identified area is
irtually nonexistent. f
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inks between environmental expo-
sures and risk of disease or other

ealth harm have been increasingly ac-
nowledged for numerous outcomes
anging from cancer development to
hildhood asthma. Adverse reproductive
nd developmental effects have also been
inked to environmental exposures. The
nstitute of Medicine (IOM) describes a
atient’s environment as comprising 3
ectors—the home, the community, and
he workplace—wherein chemical and
hysical hazards may be encountered via
arious media such as contaminated soil,
ater, and air.1,2 Although the American
ollege of Obstetrics and Gynecology

ACOG) Ante Partum Record already
ncludes environmental history queries
egarding smoking and alcohol use,3 a
roader review of the patient’s home,
ommunity, and work life must be added
o gain a more complete picture. Diet his-
ory including fish consumption can be
onsidered under the “home” environ-
ent and drinking water source under

community.” Specifics of work duties
nd agents handled enable tailored recom-
endations to optimize the woman’s

ealth and that of her future pregnancy.
outine assessment of hobbies, habits, and
ome and work environments might iden-
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ify exposures associated with adverse re-
roductive consequences that can be min-

mized during the preconception period.
lthough the effects on human pregnancy
f many of the chemicals in occupational
se are unknown, several classes of ele-
ents and compounds—such as heavy
etals and organic solvents—have been

mplicated in a variety of reproductive
isorders.
Recommendation. It is prudent to edu-

ate women for whom pregnancy is a
ossibility about environmental haz-
rds, and to provide them with the facts
vailable about the teratogenic potential
r reproductive toxicity of any chemical
r environmental agent to which they
re exposed. Strength of recommenda-
ion: A; quality of evidence: III.

ercury
ational norms exist for mercury levels

n both blood and urine collected during
he National Health and Nutrition Ex-
mination Survey (NHANES) con-
ucted by Center of Disease Control
CDC).4 Measures of mercury exposure
n women of childbearing age generally
all below levels of concern. Several sce-
arios, however, if elicited during his-

ory taking at the preconception visit,
erit follow-up and possibly interven-

ion. Exposure to methylmercury is of

Environmental origins of disease risk a
acknowledged for numerous outcomes, in
reproductive and developmental effects ha
sures. In addition to the current queries ab
key determinants of a future pregnancy o
preconception visit. These determinants inc
(2) nitrate exposure from well water sour
biologic hazards on the job; and (4) lead
hobbies or the use of lead-glazed dinnerw
mental history permits tailored recommend
of her future pregnancy.

Key words: environment, exposure, lead, m
articular concern because it is a well- r
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stablished human neurotoxin and the
eveloping fetus is most sensitive to its
dverse effects.5-7 Methylmercury bioac-
umulates through the food chain so that
oncentrations are highest in large pred-
tory fish. Exposure occurs primarily
hrough consumption of seafood, fresh-
ater fish, and shellfish.8-12 Thus, con-

umption of fish high in mercury, which
as been organified and concentrated
hrough the food chain and is found in
ighest concentrations in large game
sh, is of concern during the preconcep-

ion period. The 2004 United States En-
ironmental Protection Agency (EPA)
nd the Food and Drug Administration
FDA) issued a joint consumer advisory
egarding methylmercury in fish and
hellfish, advising pregnant women,
hose likely to become pregnant, and
hose breastfeeding to avoid any con-
umption of shark, swordfish, King

ackerel, and tile fish.13 Other fish con-
umption (such as tuna) should also be
imited but is allowed in up to 2 meals of

ounces each per week. Counseling
bout fish consumption is especially im-
ortant in nonmeat eating patients and
hose who supplement a meager diet
ith fish that the family catches (subsis-

ence fish eaters). The National Acade-
ies of Science’s IOM has issued a more

harm to health have been increasingly
adult and pediatric populations. Adverse

also been linked to environmental expo-
t a patient’s alcohol and smoking history,
ome should also be elicited during the

e: (1) mercury intake via fish consumption;
; (3) exposure to chemical, physical, or
d other toxic exposures—possibly from
in the home. Eliciting a detailed environ-
ns to optimize the woman’s health and that

cury, preconception
nd
both
ve
ou
utc

lud
ces

an
are
atio

er
ecent recommendation on seafood con-
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S

umption,14 updating the 2004 EPA/
DA advisory. Generally, the IOM agrees
ith the EPA/FDA advisory but is a bit
ore cautious with portion size recom-
endations for pregnant women, those
ho could become pregnant, and those
reastfeeding, stating that a “reasonable

ntake” of fish with lesser mercury con-
ent is 2 meals weekly of 3 ounces each (a
ypical can of tuna contains 7 ounces),
ut the 12-ounce total intake recom-
ended by the EPA/FDA advisory can

e “safely consumed.”
Active controversy regarding dietary

ea food limitation reigns in the litera-
ure due to the documented benefit of
ssential fatty acids in the maternal diet
o both mother and the fetus.15 A reason-
ble approach here is to recommend al-
ernative sources of dietary fatty acids
uch as purified fish oil.

Recommendation. Women of child-
earing age who may become pregnant
hould avoid consumption of shark,
wordfish, King mackerel, and tile fish.
ther fish consumption (such as tuna)

hould also be limited but is allowed in
p to 2 meals of 3 ounces each per week.
any state government agencies issue

sh advisories and bans relating to mer-
ury concentration in locally caught fish.
n addition the maternal diet may be
upplemented with essential fatty acids
rom nonseafood sources. Strength of
ecommendation: B; quality of evidence:
II.

ead
ead is a known neurotoxin, especially

or vulnerable populations such as
oung children and the fetus. Lead is
ost commonly found in lead-based

aint, occupational settings, and con-
aminated soil. Hobbies may also pro-
ide a source of lead exposure, as may use
f dishes and pottery with lead glaze (see
elow). Exposures, even early in preg-
ancy can pose a risk to the fetus. Lead

evels of 10-15 �g/dL may lead to central
ervous system (CNS) damage; hydro-
eles; skin tags; hemangiomas, lym-
hangiomas, and undescended testicles

n males; miscarriage; and stillbirth. Ad-
erse effects of elevated maternal blood
ead levels (BLLs) during pregnancy in-

lude spontaneous abortion, intrauter- a

358 American Journal of Obstetrics & Gynecology
ne fetal demise, premature delivery, in-
rauterine growth restriction, and post-
atal neurologic sequellae.16 About 0.5%
f childbearing-age women in the
nited States overall may have blood

ead levels exceeding 10 mcg/dL.17 In
996, blood lead surveillance of women
ged 18-45 years old in New York State
ound that 2% of BLLs exceeded 10 mcg/
L. Although there is no documented
afe threshold for BLLs, the adverse ef-
ects of antepartum lead levels on the fe-
us in the range typically found in the
nited States have not been established.

t is also difficult to interpret BLLs in
regnancy because of the potential for
emodilution and the frequent presence
f coexisting anemia.18 This, however,
oes not preclude measuring the BLL in
preconception or pregnant patient who
ives a history suggestive of past or cur-
ent exposure. The history of present or
emote past exposure to lead suggests the
eed for a BLL and for monitoring of this

evel if found to be elevated during preg-
ancy and while breastfeeding.19 This is
ue to the mobilization of lead stores

rom bone during pregnancy and lacta-
ion. Lead in breast milk is passed to the
eeding infant, as well. If lead levels are
levated, calcium dietary supplements
ay minimize lead mobilization mod-

stly,20 and consultation with an occupa-
ional medicine specialist is reasonable
o assist with management. Risk factors
or lead exposure include occupational
isks and home renovation. Lead may
lso be found in some cosmetics, espe-
ially from sources outside the United
tates.21 The most common categories
or occupational exposure include preci-
ion production, crafts, and repairs. A
tudy from the New York City Health
epartment reported on incident BLLs
20 mcg/dL between 1996 and 1999 (n
33), and found that levels were in-

ersely associated with maternal age and
ength of time in the United States, and
irectly correlated with gestational age
nd pica behavior.22

How detectable is the condition? Pre-
ention strategies for childhood lead
oisoning include the identification of
t-risk pregnant women. The CDC rec-
mmends the use of a questionnaire to

ssess children’s risk of lead exposure; I

Supplement to DECEMBER 2008
his questionnaire has been successfully
dapted for use in pregnant women.23

he New York State Health Department
as used questionnaires and BLLs as part
f routine screening in pregnancy since
995.24 Other states have subsequently
dopted their approach.

How effective are the current treat-
ents? Treatment such as chelation has

een reported in pregnancy25 but is re-
erved only for symptomatic women
ith very high levels of lead in their
lood.
Impact of preconception care: For
omen of childbearing age who are not
regnant, no recommendations and lit-
le data exist. A risk-assessment ques-
ionnaire that incorporates questions
bout potential lead exposure may be
seful in identifying areas of risk reduc-

ion for further counseling. Recommen-
ations for women with affirmative re-
ponses should include screening of any
hildren in the household, education
bout methods of environmental clean-
p, removal from the exposure source,
nd nutritional counseling—such as in-
reasing the amount of iron and calcium in
he diet—to reduce absorption of ingested
ead. These recommendations have been
xtrapolated from pediatric data and are
ot promoted by national organizations
or studied in this population.
Recommendations by other groups: No

ational organizations currently recom-
end screening pregnant women for ele-

ated BLLs. The United States Preventive
ervices Task Force recommends against
outine screening for elevated BLLs in
symptomatic pregnant women.26

Recommendation. There is insufficient
vidence to recommend that all women
hould be screened for elevated lead for
he purpose of improving perinatal out-
omes. However, women exposed to
igh levels of lead or with a history of
nown high lead levels, including child-
ood lead poisoning, should be coun-
eled on the risk of lead to the unborn
hild. For women with a history of high
LLs, it is reasonable to test the BLL and,

f elevated, to initiate activities to lower
he levels before conception. Strength of
ecommendation: C; quality of evidence:

I-2.
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oil and water hazards
azards encountered in the soil, water,

r air often originate from a current or
ormer industrial source. Polluted sites
hat are tracked on the US EPA’s Na-
ional Priority Listed (NPL) site pro-
ram27 generally do not result in human
ealth effects to the wider community
ut may threaten residents of a home in
lose proximity by allowing for soil or
rinking water contamination. Al-
hough not uniformly true, many resi-
ents know when they are living near an
PL or toxic waste site. Documentation
f chemical intrusion into soil or drink-

ng water can be obtained from local
ealth departments. Another commu-
ity-based environmental hazard is the
atient’s source of drinking water. If the
ource of water is a private well, docu-

entation of water quality should be
ought. Private wells are not regulated
or water quality by the EPA, in contrast
o public water sources. Several reports
f adverse pregnancy outcomes have
een attributed to contaminated well
ater.28

Recommendation. During preconcep-
ion visits, women should be asked if
heir well water has ever been tested or if
here have been questions about their

unicipal water quality in the past. Any
ossible water quality problems should
e investigated by the local health de-
artment and, if concerns are identified,
omen should use alternative sources of
ater for drinking and cooking. (Note:

voidance of water bottled in containers
ontaining Bisphenol A [BPA], identi-
ed by the number 7 on the bottom of

he bottle, is prudent) (see below). De-
ending on the contaminant and its con-
entrations, alternative locations for
athing may also be required. Strength of
ecommendation: B; quality of evidence:
II.

Although not derived from the ambi-
nt environment, dietary exposure to
PA from canned food liners or water
ottles is an emerging hazard generating
onflicting recommendations from pub-
ic health agencies. BPA, a high produc-
ion (by volume) organic chemical com-
ound with estrogenic properties is used

s a building block of hard (polycarbon- c
te) plastics and epoxy resins used in
ome food and drink containers. Re-
ently the Center for the Evaluation of
isk to Human Reproduction (CERHR)
f the National Toxicology Program is-
ued a report based on an evaluation of
he state of science regarding BPA. Al-
hough based largely on animal evi-
ence, mechanisms of toxic action of
PA are shared with humans and the
oses at which outcomes were observed
ccurred at those seen in humans. The
TP therefore issued a statement voic-

ng “some concern” for effects on the
rain, behavior, and prostate gland when
he fetus, infants or children are exposed
t current human exposure levels to
PA. They also determined there is
minimal concern” for effects on the
ammary gland and an earlier onset of

uberty for females exposed or fetuses,
nfants, and children at current human
xposures to BPA.29 Prudent practice
ould therefore suggest avoidance of ex-
osure. This is accomplished by avoiding
anned food packed in epoxy (white
lastic container liners) and bottled wa-
er with the number 7 stamped on the
ottom.
During the preconception visit
omen should be advised about BPA

voidance in their diet. Strength of rec-
mmendation: B; quality of evidence: II.

orkplace exposure
he workplace represents the principal
pportunity for exposure to environ-
ental reproductive or developmental

oxicants. Although some chemicals are
egulated by public health agencies, the
ajority of chemicals considered for

egulation are not evaluated for repro-
uctive endpoints. Therefore, many
hemicals with unambiguous reproduc-
ive or developmental effects are still in
egular commercial use and thus pose a
isk to women before pregnancy. Several
mployment sectors with such toxicants
n common use—including laboratory
nd clinical healthcare, printing, and dry
leaning— employ women in large
umbers.30 Healthcare especially pre-
ents exposure opportunities to undis-
uted reproductive and developmental
oxicants, including hazardous antican-

er and antiviral agents.31 Aspects of c
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ther industrial sectors, including the
se of pesticides and herbicides in the ag-
icultural sector, the use of solvents and
eavy metals in the manufacturing sec-
or, and the use of solvents and inks in
he printing sector, also present potential
isks to underprotected workers. An ini-
ial evaluation of a patient’s job-related
xposures can be obtained by screening
uestions regarding employment and

ob sectors.19,32 If there is a potential
hemical, biologic, or physical agent haz-
rd identified, then a more detailed as-
essment can be made by asking about
requency of exposure, duration, timing,
nd exposure route (inhalation, dermal
ontact, or ingestion). This assessment
hould include questions about the use
f additional protective apparel or the
se of a respirator for some job tasks.
owever, there are some jobs in which

oth governmental safety and health
gencies and professional organizations
ecommend alternative duty (ie, differ-
nt job duties without exposure to haz-
rds of concern) for pregnant workers or
hose actively trying to conceive,33 such
s nurses who handle cancer chemother-
peutic agents34 and workers with or-
anic solvent exposure.35 The work of
he patient’s partner should also be in-
uired about as secondary contamina-
ion of the household or maternal expo-
ure opportunity is posed during
aundering of work clothes.36

Recommendation. During preconcep-
ion visits, women should be asked about
he work environment. If potential ex-
osures are identified, consultation with
n occupational medicine specialist may
ssist in carrying out a more detailed in-
estigation regarding recommendations
or work modification. Strength of rec-
mmendation: B; quality of evidence: III.

ousehold exposures
woman’s residential activities and

obbies pose potential risks for her be-
ore pregnancy. Hobbies of concern in-
lude those involving solvents such as
il-based paints; heavy metals, such as

ead, which are used in stained glass
ork; and paint-stripping agents that of-

en contain methylene chloride, which
etabolizes to carbon monoxide and
an be toxic to the fetus.37 Jewelry mak-
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S

ng and metal tempering can involve the
elting and soldering of metals and

hould also be avoided. Pesticides, herbi-
ides, and rodenticides are among the
hemical hazards most likely to be en-
ountered in the home. Application of
ny of these should be avoided by the
reconception patient. A home may be
econdarily contaminated by a family

ember’s soiled work clothes and shoes
hat are brought home and contain pes-
icides or other toxins. Painting projects
ith nonlatex-based paints that are sol-
ent based and contain metals for pig-
ent and antifoulant agents, common in

xterior paints, should be avoided. Some
ome-rehabbing projects are also poten-
ially hazardous. The use of heat guns to
emove old paint and wallpaper from
alls containing lead-based paint should
e avoided.
Recommendation. During preconcep-

ion visits, women should be asked about
he home environment. If potential ex-
osures are identified, consultation with
n occupational medicine specialist may
ssist with a more detailed investigation
egarding recommendations for modify-
ng exposures. Strength of recommenda-
ion: A; quality of evidence: III.

ONCLUSION

lements of the environmental history
licited during the preconception visit
ay identify key determinants of a fu-

ure healthy pregnancy. Three sectors of
woman’s environment—the home, the
ommunity, and the workplace—should
e asked about to identify hazards to the
regnancy outcome. The workplace rep-
esents the principal source of exposure
o toxicants with unambiguous repro-
uctive and developmental effects.
hese toxicants are often found in indus-

ry sectors, such as healthcare, in which
any women work. A woman’s diet and

rinking water source, as well as her hob-
ies, may also pose a threat to the preg-
ancy. Exposure opportunities identi-
ed in the preconception visit may allow

ailored recommendations to be made to
he patient to modify exposure and thus

educe the risk of an adverse outcome. f r
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