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Introduction

As HIV is transmitted increasingly through heterosexual con-

tact, physicians need to be comfortable counseling HIV-affect-

ed patients on their reproductive choices.1 Currently, hetero-

sexuals make up the second largest exposure group of HIV in

the United States, and 30% of all new cases diagnosed are

women, approximately 85% of whom are of reproductive age

(ie, 13-44 years old).2-4 Worldwide, 37 million adults are living

with HIV/AIDS, and 50% are women.5

Historically, the medical community has considered HIV a

serious barrier to reproduction. In 1985, the Centers for

Disease Control and Prevention (CDC) encouraged HIV-infected

women to defer pregnancy because of poor prognoses associ-

ated with HIV infection and the risk of perinatal transmis-

sion.6,7 In 1987, the American College of Obstetrics and

Gynecology (ACOG) advised physicians to encourage women

infected with HIV not to become pregnant, and to inform preg-

nant HIV-infected women of termination options.8 The Ethics

Committee of the American Society for Reproductive Medicine

suggested in 1994 that physicians “counsel couples about the

consequences of using potentially infected sperm and discuss

the options of donor sperm, adoption, or not having children.”9

Over the past 10 years the introduction of potent antiretroviral

therapy has resulted in HIV-seropositive patients living longer,
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reduce those risks. Assisted reproductive techniques discussed
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mic sperm injection, self-insemination, and timed intercourse.
It is important that physicians be aware of reproductive
options available to couples affected by HIV and be prepared
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HIV-seroconcordant couples facing decisions on reproduction.
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healthier lives.7 Many health care providers now view HIV

infection as a manageable chronic illness and encourage

patients to maintain normal lives.10

The desire for HIV-infected patients to conceive has been a

topic of recent research.10-13 Similar to the general population,

HIV-affected couples desire to have children.11,13 Chen and col-

leagues found that 28% to 29% of 1421 HIV-infected adults

surveyed desired to have children sometime in their lives.11 In

a retrospective study, HIV-infected subjects cited raising chil-

dren as a way to give purpose to life.14 In addition, many HIV-

infected women reported pregnancy and childbirth as a way to

regain their sense of womanhood and sexuality, often making

childbearing a high personal priority.15 In view of these data,

health care professionals must balance concerns about the

risks of HIV transmission with the patients’ desire to have chil-

dren.16 Physicians must respect patient rights and autonomy by

providing them with information that will allow them to make

informed reproduction decisions.

Prior to potent antiretroviral therapy, HIV-infected women

had a 25% chance of delivering an HIV-infected child, com-

pelling physicians to recommend bilateral tubal ligation to pre-

vent perinatal HIV transmission.3,17 Between 1991 and 1993,

early trials conducted by the Pediatric AIDS Clinical Trial Group

(PACTG) found that zidovudine reduced mother-to-child trans-

mission from 25% to 8%.18 With antiretroviral therapy and

elective cesarean section, the risk of perinatal transmission has

dramatically decreased to 1% to 2%. Recent studies have also

demonstrated mother-to-child transmission rates as low as 1%

to 2% in women with HIV RNA levels below 1000 copies/mL

regardless of mode of delivery, suggesting that perinatal trans-

mission can be prevented in 99% of all cases.17,19,20

In 2001, the CDC amended its previous recommendations,

stating that HIV-infected pregnant women should receive infor-

mation about all reproductive options and that reproductive

counseling should be nondirective and supportive of the

patient’s decision.21 Currently ACOG now states that “assisted

reproductive technologies should not be denied to HIV-infected

couples solely on the basis of their positive HIV serostatus.”7

Unfortunately, HIV infection is the seventh-leading cause of

death among children aged 1 to 4 years, and perinatal trans-
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Table 1. Suggested Preconception Steps7,10,12,36,67mission is still responsible for 90% of pediatric HIV infec-

tions.2,22 This attests to the infectivity of the disease and the

importance of bringing reproductive issues to the forefront.

In 1999 Duggan and colleagues interviewed a group of 69

HIV-infected women about reproductive concerns (ie, counsel-

ing, contraception, and pregnancy choices). Less than 50%

thought that their physician had adequately counseled them

regarding contraception. The group cited social workers and

nurses as its main source of reproduction counseling.23-25

Through education and a willingness to discuss reproductive

options with affected couples, health professionals can allevi-

ate patients’ fears and anxieties concerning HIV infection and

reproduction. 

The medical and social conditions of these couples vary

widely. A serodiscordant couple is defined as 1 HIV-infected

partner and 1 HIV-uninfected partner. A seroconcordant couple

is defined as 2 HIV-infected partners. The following case studies

demonstrate the various struggles faced by couples affected by

HIV as they consider reproduction. Table 1 may be useful to

physicians assisting HIV-affected couples seeking reproduction.

Serodiscordant Couples

Alex and Darlene

Alex is a 30-year-old Hispanic man who was diagnosed with HIV

in 2001. His HIV risk group is multiple heterosexual partners.

Alex and his wife Darlene (HIV-uninfected) have a 4-year-old

daughter. Alex is adherent to his therapy of zidovudine/lamivudine

(combined formulation) and nevirapine, and he uses condoms reg-

ularly. His initial CD4+ cell count was 170/µL and plasma HIV

RNA level was 3,013 copies/mL. On antiretroviral therapy his

CD4+ cell count is 377/µL and his HIV RNA level is below 75

copies/mL. 

Alex and Darlene have discussed having a second child but have

not tried to conceive because of HIV transmission concerns. In

2002, Alex and Darlene began asking his physician questions about

reproductive options. They were given several pamphlets on the

topic but still had many questions. Alex and Darlene are interested

in pursuing safe reproductive alternatives that will assure mother

and child safety, but they have significant financial concerns.

Serodiscordant couples face many obstacles to considering

reproduction, specifically the risk of HIV transmission between

partners and transmission to the child. Men and women are

each at risk of transmission from their HIV-i nfected partners.

Studies indicate that although the risk of heterosexual trans-

mission is relatively low, rate of male-to-female transmission

per contact is significantly greater (0.001) than the risk of

female-to-male transmission (<0.001).21,22,26 These probabilities

increase with higher plasma HIV-1 RNA levels in the HIV-infect-

ed partner and the presence of other sexually transmitted dis-

eases in either partner.27

A meta-analysis conducted by Davis and Weller in 1999

reported 0.9 seroconversions per 100 person-years of observa-

tion among participants who reported always using condoms,

compared with a seroconversion rate of 6.7 per 100 person-

years of observation among those who reported never using

Disclosure of serostatus

Practicing safe sex

Preconception counseling:

Discussion of risk to partner and baby

Current and future health of infected partner(s)

HIV testing pre- and post-pregnancy

Absence of an active AIDS-defining illness

CD4+ cell count >350/µL and HIV RNA level <50,000
copies/mL

Patients receiving antiretroviral therapy:

HIV RNA level <400 copies/mL

Regimen without teratogenic drugs

Adequate therapy for at least 1 year with appropriate follow-
up (stable viral load and CD4+ cell count)

Normal Physical Examination:

Women

Vaginal Papanicolaou smear

Cervical mucous culture

Screen for bacterial vaginosis 

Vaginal ultrasound of uterus and ovaries

Sonohysterogram 

Basal (cycle day 3) follicle stimulating hormone <15 MIU/mL
and estradiol <65 pg/mL

Men 

Sperm specimen analyzed for count, motility, progression, and
morphology

Men and Women

Laboratory workup 

Complete blood cell (CBC) differential

Liver panel

Hepatitis virus screening

Pelvic exam

Absence of active or acute sexually transmitted disease 

Full sexual health screen for both partners:

HIV

Syphilis

Gonorrhea 

Chlamydia

Trichomniasis

If not previously checked:

Tuberculin skin test

Chest radiograph

Immunization screening
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condoms. This analysis suggests that consistent use of con-

doms provides an 85% reduction in HIV transmission risk,

compared with no use of condoms.28 Despite transmission risks

with unprotected sexual intercourse, HIV-discordant couples

are often willing to practice unsafe sexual intercourse in order

to conceive. Klein and colleagues reported that 80% of HIV-

affected couples surveyed who had previously conceived had

engaged in unprotected intercourse to achieve pregnancy.12

Cusick and Rhodes found that HIV-affected couples associated

condom use with the “early stages” of a relationship, and that

encouraging continued safer sex seemed to threaten love and

intimacy as the relationship matured.29 Because serodiscordant

couples are willing to take these risks, physicians should be will-

ing to participate in honest discussions regarding reproduction. 

Interventions

Assisted Reproduction Techniques

Two assisted reproductive technologies have been studied in

HIV serodiscordant couples: artificial insemination and in vitro

fertilization (IVF). Some research suggests that the use of assist-

ed reproductive techniques decreases the chance of horizontal

transmission to almost negligible rates, which provides HIV-

infected couples with the possibility of pregnancy while mini-

mizing the number of “unprotected” exposures necessary to

conceive.7,30,31

Several studies have been conducted to determine the infec-

tivity of seminal and spermatozoal cells in order to assess the

possibility of transmission from an HIV-infected man to his

partner.32-34 Quayle and colleagues reported that HIV could be

found in seminal cell preparations but not in spermatozoal frac-

tions.34 Kim and coworkers also demonstrated that seminal

plasma and nonspermatozoal cells serve as the main viral

reservoir, whereas motile sperm were unlikely to be infective

because of a lack of expression of CD4+ and CCR5 receptors

on the spermatozoal cell surface.29 Although there is no evi-

dence that any of these methods will consistently provide HIV-

free sperm, there are 3 established methods used to remove

HIV from seminal fluid or from nonspermatozoal cells: basic

sperm washing, density gradient centrifugation, and the “swim

up” method. These methods can be used separately or in com-

bination.

Basic sperm wash is based on the premise that HIV-infective

material exists primarily in the seminal fluid and not within

sperm cells.35 The process begins as sperm is separated from

seminal fluid by repeated cycles of centrifugation. The seminal

fluid, which will then contain low-motile, dead, or abnormal

spermatozoa and seminal nonspermatozoa, is discarded, and

the final spermatozoal pellet can be prepared for “swim up.”33,36

Density gradient centrifugation is used to separate seminal

plasma by particle weight and size to achieve a final prepara-

tion of isolated sperm, which is then washed and layered on a

dual density gradient.7 The gradient is a colloidal silica suspen-

sion layered with the heaviest layer on the bottom and the

human ejaculate on top.37,38 The test tube is then centrifuged to

separate the motile spermatozoa from human ejaculate. The

nonmotile, poor-quality sperm and nonspermatozoal cells

remain in the supernatant located in the top layers, and the

motile sperm can swim to the bottom. The sperm pellet at the

bottom of the tube can then be used for insemination.36,37

Following the centrifugation process, the final sperm pellet

can be resuspended and overlaid in a fresh medium and

allowed to incubate for 20 to 60 minutes to allow the motile

sperm to “swim up” to the supernatant.30,36 The swim-up frac-

tion should then contain only the enriched preparation of

motile spermatozoa without the other, possibly disease-laden,

cellular components.7,33

Two groups have published data using variations of sperm

washing for intrauterine insemination (IUI) in serodiscordant

couples and suggest that “with appropriate processing of sam-

ples ... horizontal transmission can be avoided.”7 Semprini and

colleagues assessed the feasibility of removing infective cellu-

lar components in ejaculate using gradient centrifugation,

repeated washings, and swim-up techniques.30 Indirect

immunofluorescent assays using monoclonal antibodies were

used to verify the absence of infected cells. Twenty-nine dis-

cordant HIV-affected couples underwent 59 insemination

attempts, which resulted in 17 pregnancies—a 29% success

rate. Of the 18 women inseminated, none seroconverted after

18 months of follow-up. As of 2002, Semprini and colleagues

report no seroconversions in the 2000 inseminations of 800

women.39,40

In a study conducted by Marina and colleagues, the pro-

cessed semen of 63 HIV-infected men was evaluated for HIV.31

Researchers processed semen utilizing sperm washing, densi-

ty gradient centrifugation, and swim-up techniques. They eval-

uated the specimens by HIV RNA and DNA polymerase chain-

reaction (PCR) testing to verify lack of HIV DNA. Thirty-one

pregnancies were reported, and 37 children were born with no

evidence of transmission to the HIV-uninfected mother.

Mothers were HIV seronegative at least 6 months after their

last IUI.

A study conducted by Sauer and Chang used in vitro fertil-

ization with intracytoplasmic sperm injection (ICSI) to reduce

the risk of transmission from an HIV-infected man to an HIV-

uninfected woman. To eliminate the presence of HIV-infected

semen and nonspermatozoal cells, this process used a single

sperm to fertilize (in vitro) the egg of an HIV-uninfected woman.

Semen samples from asymptomatic HIV-infected men were

processed using density gradient centrifugation to produce a

pellet of purified motile sperm, which was then used to insem-

inate the egg. Thirty-four women underwent 55 treatment

cycles, resulting in 25 pregnancies and 17 deliveries. During this

study, no seroconversions were noted in 6 months for those

women who did not get pregnant, and for 3 months after deliv-

ery for the 17 mothers. Also, there were no seroconversions

reported among the 25 delivered infants.10

Limitations of Reproductive Techniques

Although assisted reproductive technologies seem to provide a

possible alternative for HIV-affected couples who desire repro-

duction, many remain unconvinced that these are entirely risk-

free procedures. In editorials, CDC experts questioned the

apparent success of the European studies that serve as the
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backbone of the assisted reproductive research.41,42 The CDC

authors assert that because of lack of follow-up in the European

studies, their statistical relevance remains unproven, and that

“it would be difficult to assess whether intrauterine insemina-

tion (IUI) with processed semen is less risky than unprotected

intercourse because the rate of sexual transmission is very low

(one to two transmissions per 1000 acts of protected inter-

course).”41 They argue that small sample sizes in the European

studies limit the applicability of assisted reproduction to a larg-

er population. 

Twinning is also considered a potentially negative conse-

quence of assisted reproductive technologies. For the US popu-

lation, there are approximately 29.3 twin births per 1,000 total

births, a twinning rate of 2.93%.43 The twinning rates with

assisted reproductive technologies are much higher. For exam-

ple, Marina and colleagues reported a 20% twinning rate in 37

births to 31 women.31 Sauer and Chang’s research reported 17

pregnancies with a twinning rate of 35%.10 Finally, in 2003,

Marina and colleagues reported a twinning rate of 30% in 58

women undergoing IVF and ICSI.44

Assisted reproductive techniques are expensive ($10,000 to

$17,000 per cycle) and thus many couples find them exclu-

sionary. In a study of serodiscordant couples who sought in

vitro fertilization, the majority of patients were employed

(90%) and had college degrees (82%-84%).12 National surveil-

lance studies, however, suggest that the poor (ie, not employed

and less educated) are disproportionately affected by HIV, plac-

ing expensive reproductive procedures out of reach for the

majority of couples.1

Physicians can still provide useful guidance to couples with

little or no access to these expensive procedures. Oyesiku and

Turner describe timed ovulatory intercourse as a “relatively

safe and cost-effective” reproductive option, provided that the

male partner’s HIV viral load is below detectable levels and the

CD4+ cell count is above 400/µL.35 Gilling-Smith also

described timed intercourse using ovulation detection meth-

ods, citing a 4% transmission rate in 92 serodiscordant cou-

ples, with seroconversions restricted only to partners who

reported inconsistent condom use outside the “fertile peri-

od.”36 Both partners should be screened for factors known to

reduce fertility prior to timed intercourse to prevent unneces-

sary exposure to the seronegative partner (Table 1). Men can

provide single semen specimens that can be analyzed for

count, motility, progression, and morphology in both ejaculate

and swim-up. Women should receive pelvic ultrasonographic

scans during the early follicular phases of their cycles, as well

as endocrine profiles of follicle-stimulating, luteinizing, and

thyroid functioning hormones.36 Physicians can then more

accurately advise patients with regard to engaging in unpro-

tected intercourse during the “fertility period.” 

The fertility period is defined as the specific days relative to

ovulation during which a woman is most likely to conceive,45

which consists of 6 days: the day of ovulation and 5 days

prior.46 There are 5 recognized methods used to identify the fer-

tility window: basal body temperature, calendar calculation,

serial ovarian ultrasound, hormones in urine, and vaginal dis-

charge. Calendar calculation and basal body temperature are

considered the most unreliable methods of ovulation detec-

tion. Calendar calculation depends on statistical averages,

which are variable and may unduly expose HIV-uninfected

women to HIV, and basal body temperature typically does not

rise until after ovulation, creating difficulty in identifying the

actual day of ovulation.45 Serial ovarian ultrasound is highly

accurate but expensive and not readily available. Urine luteiniz-

ing hormone (LH) kits detect a rise in LH, which occurs

between 16 and 48 hours before ovulation, making them mod-

erately effective in determining ovulation. Monitoring changes

in cervical and vaginal discharge is considered the most effec-

tive method of determining ovulation. Type E (estrogenic)

mucus occurs 5 days to 6 days prior to ovulation, during the

fertility window. The clear, stretchy, slippery discharge facili-

tates the transport and survival of sperm in the cervix, and is

known to be the best indication of ovulation.38

Beth and Sam

Beth is a 26-year-old white woman who was diagnosed with HIV

in October 1999. She contracted HIV and hepatitis C virus (HCV)

through heterosexual intercourse with a previous boyfriend, an

injection drug user. Beth now lives with her current boyfriend,

Sam, who has consistently tested seronegative for HIV. Beth’s

most recent CD4+ cell count was 690/µL, and her most recent

HIV RNA level was 2,362 copies/mL. She is not currently on

antiretroviral therapy.

Sam and Beth are practicing safe sex (they use condoms) but

are ready to do “whatever it takes” to have a child. The couple has

questioned Beth’s physician about available options and has

extensively researched their options. They are now confident that

they are aware of every option available to date. However, Beth

thinks they should defer any procedure until they can be guaran-

teed 100% safety for Sam and the child.

Serodiscordant couples in which the woman is HIV-infected

have significant concerns about HIV transmission to the child

and transmission to the HIV-uninfected man. Although recent

data indicate that a low viral load greatly reduces perinatal

transmission risk, more than 90% of HIV infections in children

are acquired from mother-to-child transmission, with most

cases occurring during labor, delivery, or via breast-feeding.7

Nearly 33% of HIV-infected individuals are coinfected with

HCV, which should be a factor when considering reproduction.7

Women on antiretroviral therapy who are coinfected with HCV

are at risk of liver cirrhosis and have higher mortality than

those with HCV infection alone.47 Because of reports of

increased risk of perinatal HIV transmission among women

who are coinfected with HIV and HCV, women with HCV coin-

fection should be evaluated by a hepatologist experienced with

HIV coinfection.7,48

Pregnancy does not exacerbate HIV disease progression in

women with asymptomatic, controlled disease. However, it is

advisable to avoid certain antiretroviral drugs during pregnan-

cy.49-53 Drug combinations that include didanosine and stavu-

dine, for example, are associated with complications, albeit

rarely, including metabolic acidosis, which may occur at a high-

er rate in pregnancy.54 Hepatic toxicity with nevirapine may

also be more common in pregnancy, and recent recommenda-
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tions suggest frequent liver-function monitoring, particularly

early in therapy.55 HIV-infected pregnant women taking pro-

tease inhibitors (PIs) should be closely monitored because of

the association of metabolic disturbances (including hyper-

glycemia and diabetes mellitus), which deserve particular

attention given the rate of gestational diabetes among HIV-

uninfected pregnant women.56,57 The PIs indinavir and

atazanavir can cause hyperbilirubinemia and thus carry a risk

of kernicterus.56,58 Efavirenz and amprenavir are associated

with tetratogenicity and should be avoided during pregnancy.7

The long-term outcomes of in utero exposure to antiretroviral

drugs have yet to be determined.7

Artificial insemination and self-insemination can be used to

decrease the risk of HIV transmission to the male partner. Ohl

and colleagues identified IVF and ICSI as the artificial insemi-

nation techniques of choice for an HIV-infected woman in a

serodiscordant couple.59 IVF optimizes the probability of suc-

cess and diminishes the number of attempts necessary to con-

ceive. The ICSI method, the most expensive assisted-reproduc-

tive procedure, involves the injection of a single sperm directly

into the cytoplasm of a mature egg, and reduces the delay of

conception. However, neither process is available to HIV-infect-

ed women in the United States. Instead, at Columbia

University’s Center for Women's Reproductive Care in New

York, IUI is performed on HIV-infected women with sperm

from an HIV-uninfected man.60 Self-insemination is a viable,

low-cost alternative for the serodiscordant couple. Women can

inseminate themselves with freshly ejaculated semen using a

syringe (without the needle) or a disposable plastic Pasteur

pipette.61

Seroconcordant Couples

Jose and Marianne

Jose is a 37-year-old man diagnosed in 1992 with HIV, which he

contracted through heterosexual contact. He is coinfected with

HCV. Jose is married to Marianne, who he met at an HIV support

group, and together they have a 4-year-old daughter (HIV-unin-

fected). His most recent CD4+ cell count was 703/µL, and his

plasma HIV RNA level was less than 50 copies/mL. He has been on

a regimen of zidovudine/lamivudine (combined formulation) and

indinavir for more than five years.

Marianne is a 33-year-old woman who contracted HIV in 1993

through intravenous drug use and has been clean for 8 years. Her

most recent CD4+ cell count was 414/µL, and her most recent

HIV RNA level was 4,000 copies/mL. She is on no antiretroviral

medications, but she previously took zidovudine during her first

pregnancy, with which she had a cesarean section. 

Marianne is pregnant with their second child. Marianne was

not on antiretroviral therapy while they were trying to conceive,

and she is now concerned about starting antiretrovirals because

of possible effects of the medications on her unborn child. Jose

and Marianne usually use condoms during sexual activity. 

Current treatment guidelines suggest seroconcordant cou-

ples like Jose and Marianne should practice safe sex because of

possible transmission of drug-resistant HIV strains or superin-

fection.62 However, Rhodes and Cusick found that unprotected

sex was deemed an acceptable risk by partners in a serocon-

cordant relationship, citing that no HIV-infected respondents

continued “safe sex” beyond the “early stages” of their rela-

tionship.63 Adam and Sears interviewed 60 people with HIV or

AIDS and 40 of their caregivers, and their results confirm that

HIV-infected individuals thought seeking a seroconcordant

partner was an acceptable alternative to celibacy.64 Once rela-

tionships became more intimate, the use of condoms served as

a sign of “emotional distance” and “a protection from one

another.”63 However, Squires notes the necessity of safe sex

between seroconcordant partners, citing the possible threat of

horizontal and vertical transmission of a drug-resistant strain of

HIV.65

HIV-infected women may worry about the effects that

antiretroviral drugs will have on the pregnancy and the child.

The International AIDS Society–USA (IAS–USA) suggests that

before establishing a peripartum therapy, mothers should

undergo drug resistance testing to ensure that the treatment

chosen is effective for the mother herself and for preventing

transmission of a drug-resistant strain of HIV to the child.66 In

June 2003, the Public Health Service Task Force’s

Recommendations for Use of Antiretroviral Drugs in Pregnant

HIV-1-Infected Women for Maternal Health and Interventions to

Reduce Perinatal HIV-1 Transmission in the United States noted

that pregnancy requires “unique considerations, including the

possible need to alter dosage as a result of physiologic changes

associated with pregnancy and the potential for adverse short-

or long-term effects on the fetus and newborn.”67 No studies

have indicated that there is an increase in birth defects related

to HIV infection; however, efavirenz is not recommended in the

early stages of pregnancy.68 Birth defects (anencephaly,

anopthalmia, or cleft palate) occurred in 15% of monkeys born

after efavirenz exposure during the first trimester of pregnan-

cy.69 According to the Antiretroviral Pregnancy Registry

(http://www.apregistry.com/), the rate of birth defects among

infants born to 400 women exposed to zidovudine or lamivu-

dine during the first trimester has been no higher than the

rates among infants who were exposed after the first

trimester.69 Additionally, there are no well-controlled studies of

teratogenicity using nevirapine, therefore it should be used

with caution and in accordance with its label. 

There may also be enhancement of metabolic side effects,

such as mitochondrial toxic effects leading to increased lactic

acidosis in pregnant women on nucleoside reverse transcrip-

tase inhibitors (nRTIs).67,69 Some researchers question that there

may be mitochondrial dysfunction in infants exposed to nRTIs;

however, a review examining 16,000 children in cohorts in the

United States showed no increase in the rate of death in chil-

dren exposed to nRTIs, compared with children with no such

exposure, and “no deaths were found to be definitely related to

mitochondrial toxicity.”67,69 Although reports have been con-

flicting, physicians should also be aware of the potentially

increased risk of preterm delivery among HIV-infected women

who are receiving combination antiretroviral therapy.67,69 

Physicians should consider screening women with HIV for

vaginal disease. Bacterial vaginosis is associated with adverse

pregnancy outcomes, including premature rupture of mem-
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branes, preterm labor, preterm birth, and postpartum

endometritis.70 Trichomoniasis, which can be found in women

with HIV, is also associated with adverse pregnancy outcomes

such as premature rupture of the membranes, preterm deliv-

ery, and low birth weight.70 Additionally, HIV-infected women

should be carefully assessed for anovulation or amenorrhea

secondary to HIV infection, or other causes such as hypothala-

mic disorders or substance abuse.

Before considering pregnancy, some studies suggest it is

important to have a viral load below the limits of detection.16

Expensive procedures such as IVF and ICSI with prepared

sperm, as mentioned for serodiscordant couples, are viable

alternatives for seroconcordant partners.7 Though not without

risks, timed intercourse combined with suppressed viral load

and proper prenatal care can often produce a healthy, HIV-

uninfected child.16

Conclusion

Sauer, in a recent commentary, summarizes the state of assist-

ed reproductive care in HIV serodiscordant couples.39 Sauer

points out that although European centers have been using IUI

or IVF in serodiscordant couples with no seroconversions, many

US physicians are concerned about transmission occurring

through IUI. Currently, there are no established laboratory mea-

sures to ensure the safety of the uninfected spouse and fetus.

Additionally, knowingly inseminating a woman with sperm

from an HIV-infected man has been established by several

states as a criminal act. At Columbia University in New York,

ICSI is performed on HIV-uninfected women with sperm

washed from HIV-infected men. The group also performs IUI on

HIV-infected women with sperm from HIV-uninfected men.60

Couples affected by HIV may be interested in engaging their

medical provider in discussions about available reproductive

options. It is important that physicians are aware of the repro-

ductive options available to serodiscordant and seroconcordant

couples. Recognizing the issues these couples face will enable

physicians to offer honest, nonjudgmental preconception coun-

seling. For couples affected by HIV, preconception care must

focus on infection status, viral load, immune status, and educa-

tion regarding risk of HIV transmission.67 A multidisciplinary

team (infectious diseases, obstetrics, etc) may be beneficial.

Financial Disclosure: Dr Thornton, Dr Romanelli, and Ms Collins have

no affiliations with commercial organizations that may have interests

related to the content of this article.

66

International AIDS Society–USA Topics in HIV Medicine®

1. Karon JM, Fleming PL, Steketee RW, DeCock KM. HIV in the United

States at the turn of the century: an epidemic in transition. Am J Public

Health. 2001;91:1060-1068.

2. Centers for Disease Control and Prevention.  HIV/AIDS Surveillance

Report. Midyear ed. 2001:13(1). Available at: www.cdc.gov/hiv/stats

/hasr1301.htm.

3. Drapkin-Lyerly A, Anderson J. Human immunodeficiency virus and

assisted reproduction: reconsidering evidence, reframing ethics. Fertil

Steril. 2001;75:843-858.

4. Pomeroy EC, Green DL, Van Laningham L. Couples who care: the effec-

tiveness of a psychoeducational group intervention for HIV serodiscordant

couples. Social Work in Practice. 2002;12:238-252.

5. UNAIDS. AIDS epidemic update: December 2003. Available at:

http://www.unaids.org/en/resources/epidemiology/epidemicupdateslides.

asp. Accessed April 13, 2004.

6. Centers for Disease Control and Prevention. Current trends recommen-

dations for assisting in the prevention of perinatal transmission of human

T-lymphotropic virus type III/lymphadenopathy-associated virus and

acquired immunodeficiency syndrome. MMWR Morb Mortal Wkly Rep.

1985;34:721-726.

7. Al-Khan A, Colon J, Palta V, Bardeguez A. Assisted reproductive technolo-

gy for men and women infected with human immunodeficiency virus type

1. Clin Infect Dis. 2003;36:195-200.

8. Kass NE. Policy, ethics, and reproductive choice: pregnancy and child-

bearing among HIV-infected women. Acta Paediatr Suppl. 1994;400:95-98.

9. Special considerations regarding human immunodeficiency virus and

assisted reproductive technologies. Fertil Steril. 1994;62(Suppl 1):85S.

10. Sauer MV, Chang PL. Establishing a clinical program for human immun-

odeficiency virus 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.

11. Chen JL, Philips KA, Kanouse DE, Collins RL, Miu A. Fertility desires

and intentions of HIV-positive men and women. Fam Plann Perspect.

2001;33:144-52, 165.

12. Klein J, Pena JE, Thornton MH, Sauer MV. Understanding the motiva-

tions, concerns, and desires of human immunodeficiency virus 1-serodis-

cordant couples wishing to have children through assisted reproduction.

Obstet Gynecol. 2003;101:987-994.

13. Van DeVanter N, Cleary PD, Moore J, Thacker AS, O'Brien TR.

Reproductive behavior in HIV-discordant heterosexual couples: implica-

tions for counseling. AIDS Patient Care STDS. 1998;12:43-49.

14. White J, Melvin D, Moore C, Crowley S. Parental HIV discordancy and

its impact on the family. AIDS Care. 1997;9:609-615.

15. Wesley Y, Smeltzer SC, Redeker NS, Walker S, Palumbo P, Whipple B.

Reproductive decision making in mothers with HIV-1. Health Care Women

Int. 2000;21:291-304.

16. Ethics Committee of the American Society for Reproductive Medicine.

Human immunodeficiency virus and infertility treatment. Fertil Steril.

2002;77:218-222.

17. Minkoff H. Human immunodeficiency virus infection in pregnancy.

Obstet Gynecol. 2003;101:797-810.

18. Connor EM, Sperling RS, Gelber R, et al. Reduction of maternal-infant

transmission of human immunodeficiency virus type 1 with zidovudine

treatment. Pediatric AIDS Clinical Trials Group Protocol 076 Study Group.

N Engl J Med. 1994;331:1173-1180.

19. Cooper ER, Charurat M, Mofenson L, et al. Combination antiretroviral

strategies for the treatment of pregnant HIV-1-infected women and pre-

vention of perinatal HIV-1 transmission. J Acquir Immune Defic Syndr.

2002;29:484-494.

20. Dorenbaum A, Cunningham CK, Gelber RD, et al. Two-dose intra-

partum/newborn nevirapine and standard antiretroviral therapy to reduce

perinatal HIV transmission: a randomized trial. JAMA. 2002;288:189-198.

21. Centers for Disease Control and Prevention. Revised guidelines for HIV

counseling, testing, and referral. MMWR Recomm Rep. 2001;50(RR-19):1-57.

22. Horvath PM. Should we screen couples for HIV status when they are

seeking IVF treatment. Contemporary OB/GYN. 2001;46:29-34.

23. Duggan J, Walerius H, Purohit A, et al. Reproductive issues in HIV-

seropositive women: a survey regarding counseling, contraception, safer

References

7353.May_Jun  5/21/04  10:53 PM  Page 66



67

Review - Reproduction Decision Making Volume 12 Issue 2 May/June 2004

sex, and pregnancy choices. J Assoc Nurses AIDS Care. 1999;10:84-92.

24. Epstein RM, Morse DS, Frankel RM, Frarey L, Anderson K, Beckman

HB. Awkward moments in patient-physician communication about HIV

risk. Ann Intern Med. 1998;128:435-442.

25. Manning DT, Barenberg N, Gallese L, Rice JC. College students' knowl-

edge and health beliefs about AIDS: implications for education and pre-

vention. J Am Coll Health. 1989;37:254-259.

26. Royce RA, Sena A, Cates W, Cohen MS. Sexual transmission of HIV. N

Engl J Med. 1997;336:1072-1078.

27. Lee TH, Sakahara N, Fiebig E, Busch MP, O'Brien TR, Herman SA.

Correlation of HIV-1 RNA levels in plasma and heterosexual transmission

of HIV-1 from infected transfusion recipients. J Acquir Immune Defic Syndr

Hum Retrovirol. 1996;12:427-428.

28. Davis KR, Weller SC. The effectiveness of condoms in reducing het-

erosexual transmission of HIV. Fam Plann Perspect. 1999;31:272-279.

29. Cusick L, Rhodes T. Sustaining sexual safety in relationships: HIV pos-

itive people and their sexual partners. Cult Health Sex. 2000;2:473-487.

30. Semprini AE, Levi-Setti P, Bozzo M, et al. Insemination of HIV-negative

women with processed semen of HIV-positive partners. Lancet.

1992;340:1317-1319.

31. Marina S, Marina F, Alcolea R, et al. Human immunodeficiency virus

type 1—serodiscordant couples can bear healthy children after undergoing

intrauterine insemination. Fertil Steril. 1998;70:35-39.

32. Kim LU, Johnson MR, Barton S, et al. Evaluation of sperm washing as

a potential method of reducing HIV transmission in HIV-discordant couples

wishing to have children. AIDS. 1999;13:645-651.

33. Pasquier C, Daudin M, Righi L, et al. Sperm washing and virus nucleic

acid detection to reduce HIV and hepatitis C virus transmission in serodis-

cordant couples wishing to have children. AIDS. 2000;14:2093-2099.

34. Quayle AJ, Xu C, Tucker L, Anderson DJ. The case against an associa-

tion between HIV-1 and sperm: molecular evidence. J Reprod Immunol.

1998;41:127-136.

35. Oyesiku JO, Turner CF. Reproductive choices for couples with

haemophilia. Haemophilia. 2002;8:348-352.

36. Gilling-Smith C. Assisted reproduction in HIV-discordant couples. AIDS

Read. 2000;10:581-587.

37. Fertility Center of California. Fertility tests and other services. Available at:

http://www.fertilityctr.com/fertilit.htm. Accessed April 13, 2004.

38. The National Fertility Directory. Sperm washing. Available at: http://www.fer-

tilitydirectory.org/sperm_washing.html. Accessed April 13, 2004.

39. Sauer MV. Providing fertility care to those with HIV: time to re-examine

healthcare policy. Am J Bioeth. 2003;3:33-40.

40. Semprini AE, Vuccetich A, Oneta M. Amp intra conjugale: quelle strate-

gie de prise en charge? L'experience italienne. Communication a la

journee: Le desir d'enfant chez les couples VIH serodifferents. Toulouse.

2002;28-29.

41. Jamieson DJ, Schieve L, Duerr A. Semen processing for HIV-discordant

couples. Am J Obstet Gynecol. 2001;185:1433-1434.

42. Duerr A, Jamieson D. Assisted reproductive technologies for HIV-dis-

cordant couples. Am J Bioeth. 2003;3:45-47.

43. Martin JA, Hamilton BE, Ventura SJ, Menacker F, Park MM. Births: final

data for 2000. Natl Vital Stat Rep. 2002;50:1-101.

44. Marina S, Semprini AE, Marina F, et al. Results of 219 IVF-ICSI cycles

in serodiscordant couples (seropositive men) to HIV-1. Hum Reprod.

2003;18:52.

45. Stanford JB, White GL, Hatasaka H. Timing intercourse to achieve preg-

nancy: current evidence. Obstet Gynecol. 2002;100:1333-1341.

46. Wilcox AJ, Weinberg CR, Baird DD. Timing of sexual intercourse in rela-

tion to ovulation. Effects on the probability of conception, survival of the

pregnancy, and sex of the baby. N Engl J Med. 1995;333:1517-1521.

47. Sulkowski MS, Thomas DL, Chaisson RE, Moore RD. Hepatotoxicity

associated with antiretroviral therapy in adults infected with human

immunodeficiency virus and the role of hepatitis C or B virus infection.

JAMA. 2000;283:74-80.

48. Hershow RC, Riester KA, Lew J, et al. Increased vertical transmission of

human immunodeficiency virus from hepatitis C virus-coinfected mothers.

Women and Infants Transmission Study. J Infect Dis. 1997;176:414-420.

49. Berrebi A, Kobuch WE, Puel J, et al. Influence of pregnancy on human

immunodeficiency virus disease. Eur J Obstet Gynecol Reprod Biol.

1990;37:211-217.

50. Saada M, Le Chenadec J, Berrebi A, et al. Pregnancy and progression to

AIDS: results of the French prospective cohorts. SEROGEST and SEROCO

Study Groups. AIDS. 2000;14:2355-2360.

51. Weisser M, Rudin C, Battegay M, Pfluger D, Kully C, Egger M. Does

pregnancy influence the course of HIV infection? Evidence from two large

Swiss cohort studies. J Acquir Immune Defic Syndr Hum Retrovirol.

1998;17:404-410.

52. Hocke C, Morlat P, Chene G, Dequae L, Dabis F. Prospective cohort

study of the effect of pregnancy on the progression of human immunode-

ficiency virus infection. The Groupe d'Epidemiologie Clinique Du SIDA en

Aquitaine. Obstet Gynecol. 1995;86:886-891.

53. Bessinger R, Clark R, Kissinger P, Rice J, Coughlin S. Pregnancy is not

associated with the progression of HIV disease in women attending an HIV

outpatient program. Am J Epidemiol. 1998;147:434-440.

54. Mandelbrot L, Kermarrec N, Marcollet A, et al. Case report: nucleoside

analogue-induced lactic acidosis in the third trimester of pregnancy. AIDS.

2003;17:272-273.

55. Boehringer Ingelheim. Viramune (nevirapine). Ridgefield, CT:

Boehringer Ingelheim, Pharmaceuticals; 2003.

56. Jennings PR, Romanelli F, Ridings H, Pomeroy C. Managing HIV-infect-

ed pregnant patients. Physician Assist. 2000;28-39.

57. Vigouroux C, Gharakhanian S, Salhi Y, et al. Adverse metabolic disor-

ders during highly active antiretroviral treatments (HAART) of HIV disease.

Diabete Metab. 1999;25:383-392.

58. Powderly W. Limitations of current HIV therapies: opportunities for

improvement. J Acquir Immune Defic Syndr. 2003;33(Suppl 1):S7-S12.

59. Ohl J, Partisani M, Wittemer C, et al. Assisted reproduction techniques

for HIV serodiscordant couples: 18 months of experience. Hum Reprod.

2003;18:1244-1249.

60. Foley TN. Personal communication. Donor Coordinator, Columbia

University Center for Womens’ Reproductive Care. January 27, 2000. 

61. Malpani A, Malpani A. How to have a baby: overcoming infertility. New

Dehli, India: USB Publishers' Distributors; 2001.

62. Kahn F. Does safe sex matter in HIV-positive couple? Cortlandt Forum.

1995;8:92.

63. Rhodes T, Cusick L. Love and intimacy in relationship risk manage-

ment: HIV positive people and their sexual partners. Sociol Health Illn.

2000;22:1-26.

64. Adam BD, Sears A. Negotiating sexual relationships after testing HIV-

positive. Med Anthropol. 1994;16:63-77.

65. Squires KE. Women's issues: treating HIV infection and AIDS in

women. AIDS Read. 2003;13:228-240.

66. Hirsch MS, Brun-Vézinet F, D'Aquila RT, et al. Antiretroviral drug resistance

testing in adult HIV-1 infection: recommendations of an International AIDS

Society-USA Panel (updated guidelines are in press). JAMA. 2000;283:2417-2426.

67. Public Health Service Task Force. Recommendations for use of antiretro-

viral drugs in pregnant HIV-1 infected women for maternal health and inter-

ventions to reduce perinatal HIV-1 transmission in the United States. Available

at: http://www.aidsinfo.nih.gov/guidelines/perinatal/archive/PER_061603.pdf.

Accessed April 26, 2004.

68. Fundaro C, Genovese O, Rendeli C, Tamburrini E, Salvaggio E.

Myelomeningocele in a child with intrauterine exposure to efavirenz. AIDS.

2002;16:299-300.

69. Watts DH. Management of human immunodeficiency virus infection in

pregnancy. N Engl J Med. 2002;346:1879-1891.

70. Workowski KA, Levine WC. Sexually transmitted diseases treatment

guidelines. MMWR Morb Mortal Wkly Rep. 2002;51:42-45.

Top HIV Med. 2004;12(2):61-67

Copyright 2004 International AIDS Society-USA

7353.May_Jun  5/21/04  10:53 PM  Page 67


