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Care for women with HIV infection has 
specific challenges before conception 
and during pregnancy that should be ad-
dressed in a comprehensive, standard-
ized plan of care. Preconception care for 
HIV-infected women includes health rec-
ommendations and counseling for safer 
sexual practices, contraception, and 
pregnancy planning. The goals are: (1) to 
improve the health of the woman before 
conception; (2) to identify risk factors for 
adverse maternal or fetal outcomes and 
initiate interventions to optimize out-
comes; and (3) to prevent transmission 
of HIV to infants as well as sexual part-
ners. Preconception care is not a single 
clinical visit, but rather ongoing care that 
is integrated into primary care to address 
the needs of women with HIV infection 
during the different stages of reproduc-
tive life.1 This article will review the com-
ponents of preconception health care 
for HIV-infected women, emphasizing a 
process of ongoing care throughout the 
reproductive years.

Background

The advent of potent antiretroviral 
therapy coupled with advances in the 

understanding and treatment of HIV 
infection has improved the life expec-
tancy for women with HIV infection. 
Similarly, the use of antiretroviral drugs 
during pregnancy has resulted in a 
dramatic reduction in mother-to-child 
transmission of HIV.2 As HIV-infected 
women live longer and healthier lives, 
many express fertility desires and 
choose to become pregnant, and oth-
ers face unintended pregnancies. Stud-
ies have estimated that 70% of HIV-in-
fected women are sexually active3 and 
25% to 30% of HIV-infected women 
receiving medical care in North Amer-
ica express desires to have children.4,5 
Because one-half of all pregnancies in 
the United States are unintended,6 pre-
conception care must be initiated be-
fore patients express fertility desires in 
order to be effective. Clinicians should 
routinely discuss fertility desires as 
part of comprehensive primary care 
services for HIV-infected women.

It is crucial that a new model of 
health care be implemented that in-
corporates preconception care across 
the reproductive lifespan. This model 
should address the realities of living 
with HIV infection, such as its implica-

tions for reproductive health, fetal well 
being, and the prevention of transmis-
sion to infants and sexual partners. 
This model should be based on an ex-
panded view of preconception health 
care, one that encompasses primary 
care, recommendations for safer sex-
ual practices, contraception, and preg-
nancy planning, as well as one that 
calls for the collaboration of multidisci-
plinary health care providers. 

Components of Preconception 
Health Care for HIV-infected 
Women

The Centers for Disease Control and 
Prevention (CDC), the American Col-
lege of Obstetrics and Gynecology 
(ACOG), and other national organiza-
tions recommend offering all women 
of childbearing age the opportunity to 
receive preconception counseling and 
care as a component of routine pri-
mary medical care.7,8 The purpose of 
such care is to improve the health of 
every woman before conception by: 
(1) providing education and counsel-
ing targeted to the individual’s needs; 
(2) identifying risk factors for adverse 
maternal or fetal outcomes; and (3) 
initiating interventions to optimize 
outcomes. The fundamental principles 
of preconception counseling and care 
have been outlined recently in a report 
by the CDC and the Agency for Toxic 
Substances and Disease Registry (ATS-
DR) Preconception Care Work Group.7 
Preconception care involves more than 
a single clinical visit; it is a process of 
ongoing care and interventions inte-
grated into primary care that address-
es the needs of women during the dif-
ferent stages of reproductive life. 

In addition to the general compo-
nents of preconception counseling and 
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care that are appropriate for all wom-
en of reproductive age, HIV-infected 
women have specific needs that must 
be addressed by their primary care 
providers. Components of this HIV-
specific preconception care have been 
outlined by the United States Public 
Health Service (USPHS) Perinatal HIV 
Guidelines Working Group.1 Guidelines 
for integrating preconception care 
and HIV testing into a comprehensive 
reproductive health care model are 
shown in Table 1. 

Assessing the need and options for 
family planning, implementation and 
follow-up of family planning and safer 
sex strategies, as well as preconception 
counseling, are routine components of 
primary health care for women with 
HIV infection. 

Contraception and Preventing 
Transmission of HIV and Other 
Sexually Transmitted Infections

HIV-infected women should use safe 
and reliable means of contraception 
until ready to conceive. A clinician’s rec-
ommendations regarding contraceptive 
options for HIV-infected women need 
to take into account the convenience 
and safety of the method, efficacy in 
preventing pregnancy, prevention of 
transmission of HIV and other sexually 
transmitted infections (STIs), and poten-
tial interactions with antiretroviral drugs 
and other medications. For a review of 
contraceptive methods for HIV-infected 
women, consult the March 2005 issue 
of the International Planned Parenthood 
Federation IPPF Medical Bulletin.9 

It is important to counsel HIV-infect-
ed women on the efficacy of barrier 
protection methods for decreasing the 
transmission of HIV and other STIs, 
and for providing protection from ac-
quiring more virulent or drug-resistant 
HIV strains. There is strong evidence 
that male condom use reduces the 
risk of transmission of HIV, gonorrhea, 
chlamydia, and herpes simplex virus.10-12 
Experts estimate that consistent use 
of male condoms decreases the risk 
of HIV transmission by approximately 
80% to 90%.13 It must be considered, 
however, that condom use is associated 
with relatively higher pregnancy rates 

than hormonal contraceptive methods 
or the intrauterine device (IUD).14 With 
regard to female condoms, although 
research is more limited, there is some 
evidence that they provide effective 
protection against STIs in women.15 
Unfortunately, female condoms are not 
well known or their use is considered 
awkward by many women. Neverthe-
less, women who receive instruction in 
female condom use and have the op-
portunity to practice application and 
removal techniques on a pelvic model 
have an increased likelihood of using 
the method successfully and of view-
ing it favorably.16 

The use of dual-protection contra-
ception methods—hormonal contra-
ception or IUD to prevent pregnancy 
and a barrier method to prevent HIV 
and other STIs—is ideal. However, re-
search on the use of dual-protection 
methods is limited, and conclusions on 
promoting single methods versus dual 
methods are mixed. Clinicians need 
to tailor their contraception-counseling 
messages to respond to an individual 
woman’s desires and motivations. Of-
fering clear, positive, and reinforcing 
messages to women about the dual 
benefits of consistent condom usage, 

and providing an array of contraceptive 
choices, may decrease the likelihood 
of HIV and STI transmission and un-
planned pregnancy.17 

Preconception Education and 
Risk Assessment

It is advantageous for clinicians to coun-
sel women about the importance of 
eliminating alcohol and substance use  
and about smoking cessation during  
preconception in order to prevent com-
plications that can occur during preg-
nancy. Smoking during pregnancy is as-
sociated with several adverse outcomes 
including low-birth-weight, small-for-
gestational-age neonates, placental ab-
ruption, premature rupture of mem-
branes, an increase in sudden infant 
death syndrome, and neonatal respira-
tory problems.18 Alcohol use by preg-
nant women is associated with fetal 
alcohol syndrome and fetal alcohol ef-
fects.19 Cocaine use during pregnancy is 
associated with premature delivery, pla-
cental abruption, in utero fetal stroke, 
maternal stroke, and low-birth-weight 
neonates.20 Hence, preconception refer-
ral to drug and alcohol counseling and 
rehabilitation services is advisable.

Table 1. Steps for Integrating Preconception Care and HIV Testing into a 
Comprehensive Reproductive Health Care Model

•	Provide	continuous	preconception	counseling	for	women	of	reproductive	age:	
ask	about	pregnancy	intentions	every woman, every visit.

•	Provide	family	planning	services	integrated	in	HIV	clinics.

•	Provide	rapid	HIV	testing	of	patients	and	their	partners	in	obstetrics	and	
gynecology	and	HIV	clinics.

•	Provide	preconception	education,	evaluation,	and	risk	assessment	prior	to	
pregnancy	attempts.

•	Provide	integrated	obstetrics	and	HIV	services	for	HIV-infected	pregnant	
women.

•	Provide	on-site	case	management,	peer	educators,	and	psychological	services	
integrated	into	prenatal	care.

•	Provide	state-of-the-art	medical	care	to	every	woman.

•	Provide	rapid	HIV	testing	in	hospital	delivery	rooms	for	all	unregistered	or	
untested	pregnant	women.

•	Provide	linkages	to	HIV	care	for	HIV-infected	women	and	children	by	
collaborating	with	pediatric	services	and	family-centered	clinics.

Adapted from the Perinatal HIV Guidelines Working Group, 2006.
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Preconception is also the time to op-
timize an HIV-infected woman’s nutri-
tional status. In particular, the initiation 
of preconception folic acid supplemen-
tation is highly effective in decreasing 
the occurrence of fetal neural tube de-
fects (NTDs) both in low-risk women 
and in high-risk women who have had 
a previous pregnancy resulting in a 
neonate with a NTD.21 Current practice 
recommends prenatal supplementa-
tion with 400 µg of folic acid daily for 
low-risk women of reproductive age.22 

For high-risk women, supplementation 
with 4 mg per day, started at least 1 
month before conception and contin-
ued through the first trimester is rec-
ommended.23 

Accurate reproductive, genetic, and 
psychiatric histories are essential com-
ponents of preconception health care. 
They are particularly important for HIV-
infected women, who often have psy-
chiatric comorbidities, especially de-
pression disorders.24 We recommend 
screening all HIV-infected women with 
a simple screening test for depression, 
such as the Center for Epidemiologic 
Studies-Depression Scale or the Beck 
Depression Inventory, and referring 
those who test positive for formal psy-
chological evaluation. 

Preconception screening for infec-
tious diseases should include HIV-1 
genotype before starting antiretroviral 
therapy, as well as screening for vari-
cella, rubella, rubeola, mumps, cyto-
megalovirus, toxoplasmosis, hepatitis 
B and C virus titers, and tuberculosis 
(TB). If appropriate, evaluation for pro-
phylaxis for opportunistic infections 
and administration of vaccines for in-
fluenza, pneumococcal infections, and 
hepatitis A and B viruses should occur 
before pregnancy as well. Addition-
ally, both partners should be screened 
for genitourinary tract infections and 
treated if indicated.

In addition to maintaining optimal 
HIV management, clinicians should at-
tain medical control of other chronic ill-
nesses such as diabetes, hypertension, 
or lupus in HIV-infected women before 
pregnancy is attempted. The risks and 
effects of pregnancy on each medical 
condition, and the effects of the medi-
cal condition on pregnancy outcomes, 

should be explained so that the patient 
can make an informed decision about 
becoming pregnant. For complicated 
cases, it may be prudent to have the 
patient seen by a maternal fetal medi-
cine specialist, who can provide de-
tailed information about pregnancy 
and coexisting medical conditions.

Pregnancy and HIV Infection

Education and counseling for HIV-in-
fected women about perinatal HIV 
transmission risks, strategies to reduce 
those risks, the potential effects of HIV 
or its treatment on pregnancy, and the 
risk of transmission during breastfeed-
ing, allows patients to be fully aware 
of the issues concerning HIV infection 
and pregnancy before conception. 
The use of potent antiretroviral thera-
py has reduced the risk of mother-to-
child transmission to 1% to 2% when 
HIV infection is optimally managed,25 
and pregnancy has not been shown to 
have an adverse effect on the course 
of HIV disease.26 Likewise, HIV infec-
tion and its treatment have not been 
demonstrated to adversely affect preg-
nancy outcomes, and overall, the ben-
efits of antiretroviral therapy outweigh 
its risks.27 

When pregnancy is desired by a 
woman who is maintained on anti-
retroviral therapy, a stable, maximally 
suppressed maternal HIV-1 RNA level 
before conception is necessary. If the 
woman does not meet the recom-
mendations for antiretroviral therapy 
as indicated by the USPHS guidelines, 
therapy can be initiated in the sec-
ond trimester of pregnancy, when or-
ganogenesis is complete, to prevent 
mother-to-child transmission.1 When 
prescribing antiretroviral therapy for 
women of childbearing age, it is im-
portant to choose agents known to be 
effective in reducing the risk of perina-
tal HIV transmission and to avoid those 
with known teratogenicity. (For more 
information refer to the United States 
Department of Health and Human 
Services [DHHS] perinatal guidelines 
available at http://www.aidsinfo.nih.
gov/guidelines.) Women of childbear-
ing potential should avoid regimens 
that include efavirenz, owing to con-

cerns of teratogenicity that are based 
on animal studies and several case 
reports in humans describing NTDs 
in fetuses exposed to efavirenz in the 
first trimester.1, 28, 29 Of the medications 
that have been adequately studied, 
with the exception of efavirenz, ad-
verse pregnancy outcomes (preterm 
birth, low birth weight, and intrauter-
ine growth retardation) and congenital 
abnormalities in antiretroviral-treated 
women are similar to those reported in 
uninfected women.1, 30, 31 Therapy-asso-
ciated adverse effects that may affect 
maternal-fetal health outcomes such 
as hyperglycemia, anemia, and hepa-
totoxicity should be reviewed. Short-
term and potential long-term neonatal 
toxicities should be discussed. 

Disclosure of HIV status to partners 
before pregnancy should be encour-
aged, but for some HIV-infected wom-
en, disclosure can be very unsettling. 
Fear of rejection, stigmatization, or do-
mestic violence, and a history of child-
hood sexual abuse can be reasons be-
hind a woman’s reluctance to disclose 
her HIV status to a partner. Providing 
support through accessible psychologi-
cal services can help women through 
this very sensitive process. Following 
disclosure, offering on-site rapid HIV 
testing of a partner and an infected 
woman’s untested children can expe-
dite the detection of their HIV status 
and, if necessary, their linkage to im-
mediate care. 

When all preconception issues have 
been identified and addressed and the 
patient is physically and emotionally 
prepared for pregnancy, the couple must 
have a plan for conceiving that mini-
mizes the risk of transmission to the 
uninfected partner. Before any attempts 
at conception, the man should obtain a 
semen analysis to exclude azospermia 
and symptomatic epididymitis.

Interventions in planned pregnan-
cies between serodiscordant couples us-
ing assisted reproduction methods can 
minimize the risk of HIV transmission 
to the uninfected partner. For serodis-
cordant heterosexual couples in which 
the woman is HIV-infected and the man 
is HIV seronegative, low-cost self-in-
semination techniques—such as using 
a needleless syringe or a diaphragm to 
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insert semen close to the cervix—are 
recommended. Timing these options to 
occur during ovulation can be calculated 
by using the simple and effective Spin-
nbarkeit test: observing when the cervi-
cal mucous changes from a thick con-
sistency to a thin, stretchy consistency. 
Alternatively, over-the-counter ovula-
tion-prediction kits that detect the pre-
ovulation surge of luteinizing hormone, 
or monitoring basal-body temperatures 
can also estimate the timing of ovula-
tion. Information about these methods 
should be included as part of precon-
ception counseling for couples interest-
ed in pregnancy. For a presentation that 
can be provided as patient information 
for serodiscordant couples, see “Think-
ing About Having a Baby? Preconcep-
tion Counseling for HIV Discordant  
Couples” available at http://www. 
womenchildrenhiv.org/.

The successful use of timed concep-
tion with no unprotected intercourse 
outside of conception has been report-
ed. The 4 cases of HIV transmission 
that occurred in this report resulted 
from exposure outside of conception 
attempts: 2 women seroconverted in 
their seventh month of pregnancy, and 
2 seroconverted postpartum.32 

It is the clinician’s responsibility to 
counsel the couple about the risks of 
attempting conception through unpro-
tected intercourse. If, despite coun-
seling, the couple decides to attempt 
pregnancy through unprotected inter-
course, a discussion informing them 
that attaining an undetectable HIV 
RNA level through adherence to anti-
retroviral therapy before conception 
attempts has been shown to lower the 
risk of transmission is prudent.33 In 
addition, it is important that couples 
are counseled to use condoms during 
all sexual encounters other than con-
ception attempts during ovulation. In 
most cases, however, serodiscordant 
couples should be discouraged from 
conceiving naturally through unpro-
tected intercourse owing to the cumu-
lative risk of HIV transmission to the 
uninfected partner.34 

When both partners are HIV sero-
positive, unprotected intercourse can 
increase the risk of transmitting new 
viral strains. However, a variety of as-

sisted reproduction techniques can 
mitigate this risk.35 Those most com-
monly used include sperm preparation 
techniques such as sperm washing, 
column purification, and intracytoplas-
mic sperm injection. Sperm washing 
has shown substantial success in preg-
nancy outcomes with no HIV trans-
mission to women.36,37 Unfortunately, 
access to assisted reproduction tech-
niques is limited and costly.35 

Effective Models of Care for 
HIV-infected Women

Health care models that emphasize 
collaboration between clinicians and 
agencies providing care and services 
to HIV-infected women of childbearing 
age have demonstrated effectiveness 
in improving health outcomes and re-
ducing perinatal HIV transmission.38 
“One-stop-shopping” models of care 
provide primary health care, HIV spe-
cialist care, gynecology, prenatal care, 
nutrition services, pharmacy, case 
management, peer educator support, 
psychological services, and the provi-
sion of pediatric health care services 
and child day care in one location.39 
Over the past 5 years, this integrated-
services model has enabled the Part-
nership Comprehensive Care Practice 
of Drexel University College of Medi-
cine to achieve a 0% mother-to-child 
transmission rate among more than 
130 pregnant women treated for HIV 
infection. 

In addition, at our facility, the in-
tegration of a Title X Family Planning 
Program into an existing HIV clinic of-
fers patients counseling and treatment 
for birth control, STIs, education about 
transmission of HIV, pregnancy op-
tions counseling, preconception coun-
seling, and HIV testing for partners. 

Conclusion

The advent of potent antiretroviral 
therapy has allowed women with HIV 
to live longer and healthier lives. This 
circumstance coupled with the dra-
matic reduction in mother-to-child 
transmission seen over the past de-
cade has changed the quality of life for 
HIV-infected women. It is crucial that a 

new strategic plan for HIV prevention 
and a proactive approach to repro-
ductive health care be implemented 
by health care providers who care for 
these women. Preconception counsel-
ing for HIV-infected women should be 
a routine part of primary health care. 
Such counseling identifies individual 
risks and corresponding interventions, 
provides personalized and nonjudg-
mental education so that a woman 
is fully informed of her choices, and 
provides access to integrated services 
that address all of a woman’s health 
and psychological needs. Collaborative 
partnerships between family planning, 
obstetrics and gynecology, pediatric, 
and HIV and AIDS services as part of 
an integrated system of care will likely 
improve our ability to provide high-
quality care and be more responsive to 
the needs of HIV-infected women. Pri-
mary care providers for HIV-infected 
women have numerous opportunities 
to provide preconception care prior to 
pregnancy attempts. “Every woman, 
every visit” is a reminder to provide 
preconception health care as a routine 
component of primary care. 

The authors have no relevant financial affili-
ations to disclose.

References
1. Perinatal HIV Guidelines Working Group. 
Public Health Service Task Force Recommen-
dations for Use of Antiretroviral Drugs in 
Pregnant HIV-1-Infected Women for Maternal 
Health and Interventions to Reduce Perina-
tal HIV-1 Transmission in the United States - 
Supplement: Safety and Toxicity of Individual 
Antiretroviral Agents in Pregnancy - October 
12, 2006. Available at: http://aidsinfo.nih.gov/
Guidelines/GuidelineDetail.aspx?MenuItem=
Guidelines&Search=Off&GuidelineID=9&Cl
assID=2. Accessed: July 19, 2007. 

2. Centers for Disease Control and Preven-
tion (CDC). Achievements in public health. 
Reduction in perinatal transmission of HIV 
infection-United States, 1985-2005. MMWR 
Morb Mortal Wkly Rep. 2006;55(21):592-597. 

3. Hankins C, Tran T, Lapointe N. Sexual 
behavior and pregnancy outcome in HIV-in-
fected women. Canadian Women’s HIV Study 
Group. J Acquir Immune Defic Syndr Hum Ret-
rovirol. 1998;18:479-487. 

4. Chen JL, Philips KA, Kanouse DE, Collins 
RL, Miu A. Fertility desires and intentions of 



141

Preconception Health Care        Volume 15 Issue 4  August/September 2007

HIV-positive men and women. Fam Plann Per-
spect. 2001;33:144-52, 165. 

5. Ogilvie G, Palepu A, Remple VP, et al. Fer-
tility intentions of women of reproductive age 
living with HIV in British Columbia, Canada. 
AIDS. 2007;21:s83-s88. 

6. Finer LB, Henshaw SK. Disparities in rates 
of unintended pregnancy in the United States, 
1994 and 2001. Perspectives on Sexual and 
Reproductive Health. 2006;38:90-96. 

7. Centers for Disease Control and Preven-
tion. Recommendations to improve precon-
ception health and health care—United States. 
Available at: http://www.cdc.gov/mmwR/pre-
view/mmwrhtml/rr5506a1.htm. Accessed: 
February 26, 2007. 

8. American College of Obstetricians and 
Gynecologists. ACOG Committee Opinion 
number 313, September 2005. The impor-
tance of preconception care in the con-
tinuum of women’s health. Obstet Gynecol. 
2005;106(3):665-666. 

9. International Medical Advisory Panel 
(IMAP) of the International Planned Par-
enthood Federation (IPPF). IMAP statement 
on the management of HIV infection within 
sexual and reproductive health services. IPPF 
Medical Bulletin. 2005;39:1-5. 

10. National Institute of Allergy and Infec-
tious Diseases. Workshop Summary: Scien-
tific Evidence on Condom Effectiveness for 
Sexually Transmitted Disease (STD) Preven-
tion. Available at: http://www3.niaid.nih.gov/
research/topics/STI/pdf/condomreport.pdf. 
Accessed: July 20, 2007. 

11. Warner L, Stone KM, Macaluso M, Bue-
hler JW, Austin HD. Condom use and risk of 
gonorrhea and chlamydia: a systematic re-
view of design and measurement factors as-
sessed in epidemiologic studies. Sex Transm 
Dis. 2006;33:36-51. 

12. Wald A, Langenberg AG, Krantz E, et al. 
The relationship between condom use and 
herpes simplex virus acquisition. Ann Intern 
Med. 2005;143:707-713. 

13. Steiner MJ, Cates W. Condoms and sexu-
ally-transmitted infections. N Engl J Med. 
2006;354:2643. 

14. Cates W, Steiner MJ. Dual protection 
against unintended pregnancy and sexu-
ally transmitted infections: what is the best 
contraceptive approach? Sex Transm Dis. 
2002;29:168-174. 

15. Vijayakumar G, Mabude Z, Smit J, Bek-
sinska M, Lurie M. A review of female-con-
dom effectiveness: patterns of use and im-
pact on protected sex acts and STI incidence. 
Int J STD AIDS. 2006;17:652-659. 

16. Van DeVanter N, Gonzales V, Merzel C, 
Parikh N, Celentano D, Greeberg J. Effect of 
an STD/HIV behavioral intervention on wom-
en’s use of the female condom. Am J Public 
Health. 2002;92:109-115. 

17. Davis KR, Weller SC. The effective-
ness of condoms in reducing heterosexual 
transmission of HIV. Fam Plann Perspect. 
1999;31:272-279. 

18. Torpy JM, Lynm C, Glass RM. Smoking 
and pregnancy. JAMA. 2005;293:1286. 

19. American Academy of Pediatrics Commit-
tee on Substance Abuse and Committee on 
Children with Disabilities. Fetal alcohol syn-
drome and alcohol-related neurodevelopmen-
tal disorders. Pediatrics. 2000;106:358-361. 

20. Ebrahim SH, Gfroerer J. Pregnancy-related 
substance use in the United States during 1996-
1998. Obstet Gynecol. 2003;101:374-379. 

21. Cheschier N, ACOG Committee on Prac-
tice Bulletins-Obstetrics. ACOG practice bul-
letin. Neural tube defects. Number 44, July 
2003. (Replaces committee opinion num-
ber 252, March 2001). Int J Gynaecol Obstet. 
2003;83:123-133.  

22. Standing Committee on the Scientific 
Evaluation of Dietary Reference Intakes. Di-
etary Reference Intakes for Thiamin, Riboflavin, 
Niacin, Vitamin B6, Folate, Vitamin B12, Panto-
thenic Acid, Biotin, and Choline. Washington, 
DC: The National Academies Press; 1998 

23. Centers for Disease Control and Preven-
tion. Recommendation for the use of folic 
acid to reduce the number of cases of spina 
bifida and other neural tube defects. MMWR 
Morb Mortal Wkly Rep. 1992;41:RR-14. 

24. Morrison MF, Petitto JM, Ten Have T, 
et al. Depressive and anxiety disorders in 
women with HIV infection. Am J Psychiatry. 
2002;159:789-796. 

25. Cooper ER, Charurat M, Mofenson L, et 
al. Combination antiretroviral strategies for 
the treatment of pregnant HIV-1-infected 
women and prevention of perinatal HIV-1 
transmission. JAIDS. 2002;29:484-494. 

26. Alliegro MB, Dorrucci M, Phillips AN, et 
al. Incidence and consequences of pregnancy 
in women with known duration of HIV in-
fection. Italian Seroconversion Study Group. 
Arch Intern Med. 1997;157:2585-2590. 

27. Tuomala RE, Watts DH, Li D, et al. Im-
proved obstetric outcomes and few ma-
ternal toxicities are associated with anti-
retroviral therapy, including highly active 
antiretroviral therapy during pregnancy. 
JAIDS. 2005;38:449-473. 

28. De Santis M, Carducci B, De Santis L, 

Cavaliere AF, Straface G. Periconceptional ex-
posure to efavirenz and neural tube defects. 
Arch Intern Med. 2002;162:355. 

29. Fundaro C, Genovese O, Rendeli C, Tam-
burrini E, Salvaggio E. Myelomeningocele in a 
child with intrauterine exposure to efavirenz. 
AIDS. 2002;16:299-300. 

30. Townsend CL, Tookey PA, Cortina-Borja 
M, Peckham CS. Antiretroviral therapy and 
congenital abnormalities in infants born to 
HIV-1-infected women in the United King-
dom and Ireland, 1990 to 2003. JAIDS. 
2006;42:91-94. 

31. Lambert JS, Watts DH, Mofensen L, et al. 
Risk factors for preterm birth, low birth weight, 
and intrauterine growth retardation in infants 
born to HIV-infected pregnant women receiv-
ing zidovudine. AIDS. 2000;14:1389-1399. 

32. Mandelbrot L, Heard I, Henrion E, Hen-
rion R. Natural conception in HIV-negative 
women with HIV-infected partners. Lancet. 
1997;349:850-851. 

33. Barreiro P, del Romero J, Leal M, et al. 
Natural pregnancies in HIV-serodiscordant 
couples receiving successful antiretroviral 
therapy. JAIDS. 2006;43:324-326. 

34. Williams CD, Finnerty JJ, Newberry YG, 
West RW, Thomas TS, Pinkerton JV. Reproduc-
tion in couples who are affected by human 
immunodeficiency virus: medical, ethical, 
and legal considerations. Am J Obstet Gynecol. 
2003;189:333-341. 

35. Stern JE, Cramer CP, Garrod A, Green RM. 
Access to services at assisted reproductive tech-
nology clinics: a survey of policies and practic-
es. Am J Obstet Gynecol. 2001;184:591-597. 

36. Sauer MV, Chang PL. Establishing a clini-
cal program for human immunodeficiency vi-
rus 1-seropositive men to father seronegative 
children by means of in vitro fertilization with 
intracytoplasmic sperm injection. Am J Obstet 
Gynecol. 2002;186:627-633. 

37. Semprini AE, Vucetich A, Hollander L. 
Sperm washing, use of HAART and role of 
elective Caesarean section. Curr Opin Obstet 
Gynecol. 2004;16:465-470. 

38. Aaron E, Levine AB. Gynecologic care 
and family planning for HIV-infected women. 
AIDS Read. 2005;15(8):420-423.

39. Clark J, Samson S, Simpson BJ, et al. 
Promising strategies for preventing perinatal 
HIV transmission: model programs from three 
states. Matern Child Health J. 2006;10:367-373.

Top HIV Med. 2007;15(4): 137-141  

©2007, International AIDS Society–USA


