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Abstract

The foundation of a family is a personal enterprise with deep biological and emotional motivations.
Family life is a no lesser priority for individuals living with HIV than for others. Moreover, the dra-
matic reduction in HIV-related morbidity and mortality as a consequence of the widespread use of
HAART has led to a growing number of HIV-infected individuals and their partners requiring education
and counseling regarding HIV disease and reproduction. After careful evaluation of health status and
fertility in both partners, two main alternatives may be considered — natural conception or assisted
reproduction techniques. This review discusses the pros and cons of reproductive options in
HIV-infected persons and proposes a protocol for their counseling. (AIDS Reviews 2006;8:158-70)
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The remarkable changes in the management and
prognosis of HIV infection over the last decade have
opened up new horizons for HIV-infected persons. The
administration of combination triple-antiretroviral regi-
mens allows complete suppression of viral replication
and significant improvement of the immune status
in most patients. This has dramatically changed the
natural history of the infection, which may be now con-
sidered a chronic illness for most, at least in developed
countries. As a consequence, HIV-infected individuals
can look forward to an active life style, both at work
and at home.

The positive effect of durable suppression of viral

|ntroduction

In the first years of the HIV pandemic, reproductive
guidelines strongly stated that HIV-infected patients
should avoid pregnancy. For example, the Centers for
Disease Control and Prevention (CDC) discouraged
any reproductive attempt due to the poor prognosis of
HIV infection and the risk of transmission'. Similar opinions
were shared by the American College of Obstetrics
and Gynecology, which recommended HIV-infected
women not to become pregnant?, and the American
Society for Reproductive Medicine, which suggested

other alternative options such as donor insemination or replication with HAART goes beyond the patient's own
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jects. Twenty-nine percent wanted to have children in
the near future’. Moreover, this desire for parenthood
was shared by most HIV-negative partners. The ab-
sence of family life and the perception of being in good
health seemed to be the most important and indepen-
dent predictors of the desire for children.

Another 2005 cross-sectional study suggested that
HIV-infected women are currently more likely to use
reversible contraceptive methods as compared with
the pre-HAART era®. In fact, the percentage of natural
pregnancies (i.e. without artificial reproductive tech-
nology) in those women appears to be significantly
higher (23%) than it was in the pre-HAART era. In
one series, 12% of all women and 26% of those
under 30 years of age conceived and bore their
youngest child after diagnosis of HIV infection®. In an-
other, 12% of HIV-discordant couples admitted that
they had attempted conception by practicing unpro-
tected sex during the process of assisted reproduction
evaluation™®,

Assisted reproduction technologies have been pro-
posed for HIV-discordant couples in order to minimize
the chances of HIV transmission during conception
attempts. In the case of HIV-infected male partners,
there is experience with “sperm washing” prior to intra-
uterine insemination. However, the high cost of these
techniques together with associated medical manage-
ment and the limited pregnancy rate achieved are often
big hurdles for many of these couples. In this context,
and given the proven efficacy of HAART to reduce HIV
transmission, a growing number of HIV-positive persons
are seeking the chances of natural pregnancy’.

This review describes the reproductive options in
HIV-discordant couples and proposes a work-up pro-
tocol to guide pre-conception evaluation, education,
and counseling.

Pre-conception counseling

Since HIV infection has pﬁrome ac onl |||ness for
many HIV-positive person LQan-r

attending HIV-infected patients should frequently dis-

cuss issues regarding reproduc}’t@ef;)ﬂf@d@@ef@iﬂ@r

planning in the overall evaluation of clients®. Pre-con-

ception control of other i |n ﬁ;h @LUTeTIhtée Lﬁnwfjnfjes

such 'us diabetes mellitus' are known to
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Public Health Service® and others have emphasized
that it is important to ensure that the caregiver’s inter-
vention is “nondirective and supportive of any repro-
ductive decision”. Current perinatal guidelines clearly
state that “healthcare providers should be aware of the
complex concerns that HIV-infected couples must con-
sider when making decisions regarding their reproduc-
tive options and should be supportive of any decision”.
The protocol presented here is based on these same
principles.

We propose that any HIV-discordant couple planning
pregnancy should be evaluated in a standardized
manner (Table 1). Firstly, a personal interview with both
members of the couple should assess their current
understanding of HIV, especially of those aspects re-
lated with reproduction, transmission, and survival.
Without medical intervention, HIV transmission per het-
erosexual contact is generally accepted to be very low,
around one in 1000 contacts (95% Cl, 1/400 to 1/2000)2.
The probability of infection per heterosexual contact
may by higher for women than for men, although there
are other factors that play a major role. Among the
most important, HIV-RNA plasma concentration is di-
rectly correlated with the chances of HIV horizontal
transmission 1315,

In one pivotal study'®, a total of 415 HIV-discordant
and stable couples living in Uganda were prospectively
followed for an average of 30 months. No HIV-positive
subject was receiving any antiretroviral drug. The ave-
rage rate of sexual contacts was nine per month and
consistent condom use was very infrequent (1.2%).
The HIV-seroconversion rate during follow-up was 17%
for women and 27% for men. However, when conside-
ring HIV transmission according to plasma viremia, there
were no instances of seroconversion among 51 sub-
jects with viral load < 1500 HIV-RNA copies/ml; also,
a greater risk of transmission was seen with increasing
HIV-plasma concentrations. These authors concluded
that viral load is the chief predictor of the risk of he-
erosexyal transmission of HIV.

b e@r&aﬁﬂaye &1‘7 and genital secretions
may also be significant when evaluating the risks of
n. Under normal conditions, the
concentration o HIV in semen is lower than in plasma
gr Wo 4% of men and 20% of

women with un etectable plasma viremia may have

pregnancy outcome, and HIV infection is n%ﬁxoﬁﬁtén L&zﬁgﬁé concentrations of HIV in sexual fluids.
Expert evaluation and treatment of known rp t infections such as common bacterial ure-

for both lateral and vertical transmission of HIV may

thritis, vaginitis or vaginosis, Herpes simplex, Candida
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Table 1. Proposed protocol to evaluate HIV-serodiscordant couples wanting to be parents

General discusion with the couple
- Risk of HIV transmission, and other infections if present (hepatitis B or C), to the negative partner and/or to the child:
even in the best conditions zero risk can never be guarantee
— Other conditions that may modify HIV transmission:
e Status of HIV infection: CD4 count and viral load
¢ Genital tract: infections, disbacteriosis, inflammation, displasia, erosions, etc. (both members of the couple)
e Tobacco or illicit drug use
e Stability and duration of couple relationship
- Life expectancy of HIV-positive partner
- Age of the mother: risk for birth defects
- Adverse outcome of pregnancy or teratogenicity due to antiretrovirals
- Reproductive options:
¢ Natural conception
¢ Self-insemination
¢ Assisted reproduction
e Adoption
e Accepting no children

Clinical evaluation of each partner
— History: special attention to:
o HIV status: opportunistic events, CD4 count, viral load
o Antiretrovirals: adherence, tolerance, experienced in pregnancy, teratogenicity
o Fertility: menstrual cycles, infertility factors
- General examination
— Pelvic exam: bacterial vaginosis, cervical dysplasia
- Investigations:
e Hematology and biochemistry. Blood type
e Screening for: HIV, hepatitis A, B & C, Cytomegalovirus, Herpes simplex, Rubella, Toxoplasma, Syphilis
e Culture of genital secretions: Neisseria gonorrhoeae, Chlamydia trachomatis, Thichomonas vaginalis, etc.
- Vaccination status: considerar rubella, varicella, hepatitis A/B

Evaluation of fertile potencial
Especially indicated if history of AIDS, urologic/gynecologic complications of advanced age
- Male partner: spermiogram (count, motility, progression, morphology)
- Female partner:
¢ Thyroid hormones
LH, FSH, estradiol, progesterone, prolactin
Pelvic ultrasound
Hysterosalpingogram (if recommended according to past history)

plasma viremia®®. More importantly, the treatment of Risks of in utero exposure to antiretroviral medica-
genital-tract pathogens is followed by a reduction in tions are of concern to clients and caregivers alike.
the HIV shedding in genital fluids®'. Thus, current data However, to date no teratogenic signal has been de-
strongly suggest that reduction in sexual transmission  tected in prospective registries in the USA%* and Eu-
during conception attempts must include both treat- rope®. Although HIV infection itself does not seem to
ment of genital tract infecti Qﬁ@ialﬁtn oth&@UbEﬂ@Jt@fﬂsM@}égbﬁcy%, conflicting data exist

tions, and control of plasma viremia. regarding the influence of HAART on obstetric out-

The risk of vertical transmissﬁ@@f@ldu;@(@(d el [ce _@@@;@qurq@an study, analyzing nearly 4000

carefully discussed®. Accumulated experience seems newborns from HIV-infected mothers, found a higher

to indicate that when the\wwhrolﬂthe[hr@ Pﬁ@? V\gsﬁti?ﬁ;ﬁgfm |\(§§'dﬁ48 median 2.6) in those

even under the best circumstances (mother receiving or without protease inhibitors,
HAART with undetectable viremia and Elﬁh 5D4+ Lmlj,%ﬁjéﬁzd with untreated patients?®®. Conversely,
counts during pregnancy, perinatal prop aJ; @nrp tldies have not found any clear relationship

antiretrovirals to mother and child, etc.) there is still a  between HAART and pregnancy outcomes, low birth
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ring pregnancy is associated with higher chances for
gestational diabetes®2°,

There is no definitive information either on the safety
of nucleos(t)ide analogs given during the course of
pregnancy. These drugs are the backbone of most
HAART regimens and, as has been clearly established
for adults, may cause mitochondrial toxicity in the baby
following its good transplacental diffusion. In a French
study that recorded data from 2644 newborns exposed
in utero to nucleos(t)ides, a higher than expected inci-
dence of cardiac, muscular, and neurologic events
was identified, although the overall rate was low°.
Conversely, a meta-analysis pooling data from more
than 16,000 children recruited in five different cohorts
in the USA found no higher risk for neonatal mitochon-
drial dysfunction in babies exposed to nucleos(t)ides
in uterc®'. The European collaborative study rendered
similar conclusions®, as has the ongoing antiretroviral
pregnancy registry®+.

The immunologic status of the HIV-positive person is
another variable to be taken into account, as the pos-
sibility of genital HIV shedding is also greater in sub-
jects with low CD4+ cell counts. The impairment in
anti-HIV cellular immunity at the genital compartment
may facilitate viral escape, even in patients under an-
tiretroviral therapy®?. Reduced CD4+ counts are also
independently associated with a higher risk of vertical
HIV transmission, even after adjusting for viral load
and antiretroviral therapy®3. Women with CD4+ counts
< 200 cells/ul are also exposed to a higher incidence
of postnatal infections, especially if cesarean section
is performed®4. Therefore, it is advisable that reproduc-
tive interventions only be pursued in mothers with a
relatively good immune status (preferably > 350 CD4+
T-cells/ul) in order to minimize the risk of HIV transmis-
sion and/or complicated outcomes of pregnancy.

Studies in stable couples with one HIV-infected part-
ner indicate that the risk of HIV transmission varies
widely from couple to couple. While transmission oc-
curred in some couples after only a few sex ncoun-
ters, other couples had :M?Q @&5 ftja
without HIV transmission®>%. The reasons for apparent
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tently as possible but, when considering reproductive
attempts, longer duration of the relationship may be a
beneficial factor to be taken into account.

Maternal consumption of illicit dugs (heroin, co-
caine)*® or tobacco*' has been associated with an in-
creased risk of vertical HIV transmission. From all
points of view, substance abuse should be strongly
discouraged for the sake of good pregnancy outcome
and newborn health.

The prognosis of HIV infection has improved very
significantly since the advent of HAART. Still, the mor-
bidity and mortality associated to concomitant ilinesses,
such as chronic viral hepatitis, in HIV-positive persons
should be taken into consideration and discussed with
the couple*. In some cases the priority may be to treat
hepatitis C before discussing the chances of pregnancy,
since ribavirin precludes temporarily any reproductive
attempt due to its teratogenicity.

Finally, all HIV-serodiscordant couples who desire to
have children should be informed of the reproductive
options available during the first interview. This infor-
mation should include as possible alternatives: natural
conception, assisted reproduction techniques, adop-
tion, or even the acceptance of not having children.

Fertility studies

Any HIV-serodiscordant couple that has decided to
pursue pregnancy should be studied to assess upfront
their fertile potential. If the HIV-seronegative partner is
going to be exposed to HIV infection, it is important to
rule out major fertility problems in advance. It has also
been recently shown that the rate of pregnancy after
in vitro fertilization and oocyte donation is lower in HIV-
infected women as compared with seronegative women,
irrespective of whether the male partner is HIV positive
or negative. Only the CD4+ count in the HIV-infected
women was related with lower chances of concep-
tion*3. Also, sperm parameters seem to be impaired in

V mfe ted patients aboompared with seronegative

la@zfi]w, maye of immunodepression seems

to be directly correlated with the pathologic findings at

resistance to HIV transmission aﬁ@@f@d@\[@@in@r ph@»‘@@@@

unclear whether the basis is biologic or behavioral. It

is possible that either huwﬂ/?tﬁgellﬁat @u tpflrm»y

protect HIV-seronegative partne eco ing in-

According to our proposed protocol (Table 1), all

mﬁ@ﬁw ﬁs spermlogram evaluation.
or women, basic ormon

tests, pelvic ultrasound

fected, as has been seen in some highly d.in mended based on prior history, hystero-
dividuals®”-%. Therefore, couples must undZﬁmﬁE@\ p@l‘%ﬁgfﬁhy should be performed. If fertility prob-

we cannot predict in which cases HIV transmission is
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lems are encountered, the couple should be referred
couples
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for simpler evaluation of fertility. When no abnormalities
in fertility are recognized, the reproductive options for
HIV-serodiscordant couples should be considered.

Assisted reproduction techniques

The significant improvement in the life expectancy of
HIV-infected persons provided by antiretroviral drugs
has allowed these individuals to be considered for as-
sisted reproductive technology. In one study, the pro-
portion of specialists ready to offer these techniques
to HIV-positive women with fertility problems increased
from 3 to 47% between 1993 and 2000%.

There are several assisted reproduction interventions
to be considered for fertile HIV-serodiscordant cou-
ples, which in part depend on the gender of the HIV-
infected partner.

HIV-positive woman and HIV-negative man

In this case, the couple has to face the possibility of
horizontal and/or vertical HIV transmission. As pre-
viously discussed, the latter risk can be significantly
reduced by providing effective HAART to the mother
so that undetectable plasma viremia is ensured during
pregnancy®. Any reproductive intervention should wait
until this crucial endpoint has been achieved.

Intrauterine insemination is the main option to avoid
HIV infection of the seronegative male partner®. Due to
the cost of this technique or its unavailability in some
places, there is a growing number of couples that may
opt for self-insemination. Freshly ejaculated semen is
obtained after sexual intercourse using a collector that,
as with condoms, is not impregnated with spermicides.
Self-insemination is performed using a syringe or a dis-
posable Pasteur pipette*. On account of to the charac-
teristics of the procedure, there are no published data
on the pregnancy rates in couples undergoing self-in-
semination. For the sake of pregnancy success it is
advisable that couples opting for self-insemination re-
ceive linstruction to identify [&E@n@ﬁ&tl@i&
dar calculation, basal temperature, hormonal ovulation
test, etc.). Under medical evaluqf@'pif@d[sj@@@
perience in Spain with self-insemination during the

woman’s fertile window Wﬁhf@ruﬂom@grmﬂ

stimulation (del Romero J, personal communication).
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born from HIV-negative mothers may never acquire HIV
from the infected father. For many years, donor sperm
insemination was the only alternative to achieve a safe
pregnancy in this situation. However, this option is not
well accepted by many HIV-discordant couples, whose
legitimate desire is to bear their own children.

Accumulated data indicate that human gametes are
probably not susceptible for HIV infection. The lack of
CD4, CCR5 or CXCR4 receptors (to which HIV at-
taches when infecting a target cell) in the surface of
spermatozoa is a solid argument in favor of this as-
sumption*”48. However, there are sporadic reports of
recognition of viral particles associated with sperma-
tozoa by electron microscopy, or detection of HIV-
DNA by PCR in preparations of spermatozoa. The
current view is that the main location of the HIV in-
oculate in semen is at the seminal plasma (as free
virions) and in non-spermatic cells (epithelial cells or
lymphocytes)*250,

Semen processing techniques used in assisted re-
production have been modified for use in separating
spermatozoa from infectious elements in semen®'%2,
The final objective of these “sperm washing” tech-
niques is to obtain a spermatozoa fraction that is free
from HIV or HIV-infected cells which, as stated, may
be found in seminal plasma or in the non-germinal cell
fraction of semen, respectively.

In brief, semen is initially fractionated by gradient
centrifugation after which the fraction containing sperm
and non-germinal cells is re-suspended and re-centri-
fuged. The pellet from this second centrifugation is
re-suspended in a small volume of buffer for the “swim-
up” procedure. In this step, the motile spermatozoa
move up into the buffer and are thereby separated
from nonmotile non-germinal cells. The motile fraction
is collected as the purified sperm preparation. How-
ever, there is no absolute certainty that the final con-
centrate does not contain HIV. For this reason, after
the process is completed, an aliquot is analyzed by

R to rule out the presence of HIV-RNASS, Some
concentrate while HIV-PCR
is performed, although real-time PCR is another alter-

m\@hQQ@meg manipulation of semen. There

are protocols that also include the analysis of proviral

Mﬁ%@ﬁ:pﬁyﬁ?@gﬁ@ﬁﬂpl% with negative HIV-

res be used for assisted reproduction pro-

HIV-positive man and HIV-negativ@fwm%rp L@Iiﬁﬁg spermatozoa concentrate has been ob-

tained and the presence of HIV genomic sequences

i dC PR RUB et iO M 20107



Pablo Barreiro, et al.:

623 HIV-discordant couples:
— 1,954 inseminations

— 272 pregnancies & 242 babies

Semprini A. Hum Reprod 2000;15:69

Reproductive Options for HIV-Serodiscordant Couples

Pregnancy rate:

* 14% per insemination
* 44% per couple

Birth rate:

* 12% per insemination
* 39% per couple

54 HIV-discordant couples:
— 174 inseminations
— 31 pregnancies

Daudin, et al. Reprod Hum Horm 2001;14:365

Pregnancy rate:
* 18% per insemination
* 57% per couple

63 HIV-discordant couples:
— 101 inseminations
— 6% of HIV+ samples

— 31 pregnancies & 37 babies
Marina S, et al. Fertil Steril 1998,;70:35

Pregnancy rate:

* 31% per insemination
* 50% per couple

Birth rate:

* 37% per insemination
* 59% per couple

Figure 1. Main experience with intrauterine insemination (IUl) after sperm concentration in HIV-serodiscordant couples.

— Intrauterine insemination (IUI).

— In vitro fertilization (IVF).

- Intracytoplasmic sperm injection (ICSI).

There is relatively wide experience with the first two
technigues in HIV-serodiscordant couples®. Semprini,
et al. have the largest experience with HIV-negative
women undergoing Ul with sperm concentrates from
HIV-infected male partners®®. No cases of horizontal HIV
transmission were recorded after more than 4500 in-
seminations®®. Similar experiences have been report-
ed by Bujan, et al.%” and Marina, et al.%® (Fig. 1).
Likewise, no seroconversion events have been recor-
ded in women who have undergone IVF* or ICSI® in
recent years (Fig. 2).

The success of assisted reproductive procedures is
still limited. The pregnancy rate per procedure ranges
from 15 to 30% for Ul and from 22 to 45% for IVF.
The intense manipulation of the semen (oentrifugation
swim-up, freezing), often greater than |n dures
involving HIV-negative ind
this limited success. The average number of proce-
dures that each couple needs 16y
result in a birth rate per couple of 60-75%. The cost of
assisted reproduction te 'ﬂ(ﬁ EI
consideration for many Hl d|scorda

ap,aTHy@ ntt Ute foU

Motk ©F pliesinne

A recent survey in ltalian centers attending HIV-dis-
cordant couples for assisted reproduction has shown
that after medical evaluation one third of the couples
did not start the insemination process and another third
withdrew after a number of failed attempts. Further-
more, one half of couples failing assisted reproduction
techniques in a Milan center attempted natural con-
ception by practicing unprotected sex without medical
control. Among these, one case of seroconversion was
registered®.

There are technical constraints that contribute to limit
the availability of assisted reproduction technology for
HIV-infected individuals, as separate laboratory facilities
are required to avoid cross-contamination to uninfected
patients*>82, The number of centers that fulfill specific
safety requirements is still few in Europe and the USA.
This explains in part why, with few exceptions, assisted
reproduction has no public health coverage in Europe

r HIV-infected subjects. It is claimed that offering this
@%@U@@ pmeaypib@atlon would further prolong
the waiting lists and increase the costs of the proce-
m@t case of the USA, the CDC has
expressed its reluctance to support assisted reproduc-

thfe @rlat meﬁ@fﬁp@fﬁqqﬁg\(ﬁﬁmve persons, given the
couple ese repor e case 0 seroconversion in a woman

procedures, which are not available in ma@g ér ﬂtﬁ gflﬁérjnseminated with her husband’s sperm®3,
are expensive (approximately $10,000-17 fg p 4 reproduction techniques may be especially

cle), which is not affordable by a substantial proportion

indicated in the case of HIV-positive male partners
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34 HIV-discordant couples:
— 55 cycles
— 25 pregnancies
— 25 babies

Sauer M. Am J Obstet Gynecol 2002;186:627

Pregnancy & Birth rate:
* 45% per cycle
® 73% per couple

39 HIV-discordant couples:
— 54 cycles
— 12 pregnancies
— 14 babies
Ohl J, et al. Hum Reprod 2003;6:1244

Pregnancy & Birth rate:
* 22% per cycle

* 31% per couple

Birth rate:

* 26% per cycle

* 36% per couple

Figure 2. Main experience with in vitro fertilization (IVF) and intracytoplasmic sperm injection (ICSl) after sperm concentration in HIV-sero-

discordant couples.

the spermatozoa concentrate after “sperm wash” may
not guarantee non-risk of HIV transmission. Couples
should be also referred for assisted reproduction eva-
luation in the case of fertility impairment.

Natural pregnancy in patients on HAART

Since assisted reproduction techniques are unattain-
able for a significant number of HIV-positive persons
as a consequence of limitations in the public health
systems, high cost, low efficacy, and/or ethical con-
cerns, we think it is time to discuss the possibility of
natural pregnancy as an alternative option for HIV-se-
rodiscordant couples. However, a careful evaluation of
both members of the couple is required, and strict
criteria should be met to minimize the chances of HIV
transmission.

The steps to be followed before considering natu-
ral conception for HIV-discordant couples should be
similar to those outlined in the case of choosing for
assisted reproduction (Table 1). Among the many

issues to be considered, [hle status (E Hlf infection
is the most important, an e@ﬁsr tAat ||80@U

ception should be strongly discouraged in those

patients with detectable pIassz@iF@ﬁ@dT[lj{@@ri@[’ pt@c odp i}

of HIV transmission to the negative partner and to

the baby if HIV-positive, Wﬁdﬁthﬁkﬁe@iﬁﬁf

able viremia under HAART is the minimum ¢riterion

The effect of HAART on the risk
of vertical HIV transmission

Without antiretroviral intervention, the reported rates
of HIV vertical transmission are 15-25% in developed
countries, and as high as 25-40% according to studies
carried out in African or Asian countries, where other
medical conditions and prolonged breastfeeding seem
to contribute to increase the risk of newborn infec-
tions®. Several studies using different treatment proto-
cols have shown that the administration of antiretrovi-
rals to the HIV-infected mother during the last weeks
of pregnancy (zidovudine, zidovudine/lamivudine, ne-
virapine, zidovudine/nevirapine) and to the newborn after
birth (zidovudine, nevirapine), may significantly reduce
the rate of newborn HIV infection®. With drug interven-
tions the chances of mother-to-child HIV transmission is
at least 50% lower than without any prophylaxis®.

Other important findings derived from these studies
are that the mother's plasma viremia, along with the
mode of delivery and the CD4+ count, are all strong

d independent predictors of the risk of HIV transmis-
Eﬂﬂn@@ib@#}mﬁé\.w &ple, it has been estimated
that the rate of vertical HIV transmission is 3.4-fold
a viremia®”.

Garcia, et al.® found no cases of newborn infections

! €8Si ﬁjge] t women who had viral
VWQEZ??O%%?V— | A cgj]pll?s/ml at delivery, irrespec-

for considering natural pregnancy as a r%ﬁfiﬁévsz!hI&ﬁéfvmg antiretroviral treatment or not. In this
option for HIV-serodiscordant couples. Ir th S tes of vertical HIV transmission were 16.6,

of HIV-positive men, a negative HIV-PCR in semen

21.3, 30.9, and 40.6% in women with plasma HIV-RNA
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25

20 -

15 1

10 1

Prevalance of HIV infection (%)

[]

Pre-HAART
(1991-1995)

Early-HAART
(1996-1998)

CD4+ cells [0 350
<350
Condom use M yes
M no
ARV treatment [ no
M yes
With HAART
Late-HAART

(1999-2003)

ARV: antiretroviral; HAART: highly active antiretroviral therapy.

Figure 3. Rate of heterosexual transmission of HIV in serodiscordant couples according to calendar period, condom use, CD4+ cell count

and antiretroviral intervention (adapted from ref. 77).

However, loannidis, et al.%% found that the risk of
vertical HIV transmission in mothers with low plasma
viremia (< 1000 HIV-RNA copies/ml) was greatly re-
duced in those taking antiretrovirals as compared with
untreated mothers.

Therefore, it seems that the benefit of antiretroviral
therapy for preventing the vertical transmission of HIV
is beyond its effect on the mother’s plasma viremia.

In developed countries, the current overall rate of
perinatal HIV infection is as low as 1-2% as a result of
the widespread use of HAART in pregnant HIV-positive
mothers’. For example, in the North American Women
and Infants Transmission Study (WITS) the rate of ver-
tical HIV infection decreased from 7.8% in mothers
receiving monotherapy with zidovudine to 1.1% in
those under protease inhibitor-containing HAART?3,

In & Spanish study’!, ther

e,.Were seven cas g vertical
HIV transmission among 687&@;@@& (ncid nkJ:ESaQU

of 1%). Of note, while more than three quarters of the

mothers were under HAART, six qﬁ@q@ F@dﬁ{j}(@\(ﬂb N

fection occurred in mothers with suboptimal viral suppres-

There are sporadic reports of mothers with undetect-
able or low plasma viremia giving birth to HIV-infected
children®7273_|n these cases, HIV transmission most
likely occurred in utero rather than at the time of deli-
very, as is the case for mothers with detectable viremia.
Transient viral outbreaks which run unnoticed during
the course of pregnancy could explain those anec-
dotal cases®. More rarely, discordance between viral
load in plasma and in genital fluids could explain HIV
transmission during delivery™.

In summary, at least for the moment there is no
medical intervention or level of viremia that may com-
pletely ensure the absence of mother-to-child HIV
transmission. Therefore, HIV-infected mothers with un-
detectable plasma viremia under HAART considering
reproductive options should be informed that, even
E}r]der the best clinical gircumstances and irrespective

M@KAQI@ rmaﬂyt hieve pregnancy is natural

or assisted, the risk of HIV infection in the newborn can

ph G500 omPletely.

sion (three cases of unoomlﬁﬁ g@e{ﬂ%rpﬂ6¢ mﬁ?ﬁe{fg?sﬁ%@b on the risk
nancy, two cases of primary HIV infection during of sexua transmission

pregnancy, and one case of multidrug-reséhentljiiéc- : r
tion with high plasma viremia despite HAART). ‘Al opub'“é bs@ of HIV transmission in unprotected hetero-

note, there was no single case of vertical HIV transmis-

sexual intercourse is directly correlated to the level of
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sexual serodiscordant couples is very low when plasma
viremia is < 1500 HIV-RNA copies/ml'®. This low risk
of sexual HIV transmission hypothetically should be
recognized in HIV-discordant couples in which the
infected partner harbors undetectable viremia under
HAART, although data supporting this contention are
still limited.

A prospective study in 1994 established a link be-
tween zidovudine use and a decrease in the rate of
HIV transmission from infected men to their partners?.
More recently another report concluded that homo-
sexual men have lower infectivity per sexual act after
the introduction of HAART’S,

The recent publication of the long-term follow-up of
the HIV-serodiscordant Spanish cohort has more spe-
cifically established the benefit of HAART for reducing
HIV heterosexual transmission”. A total of 393 HIV-
serodiscordant couples were analyzed according to
three periods of time: pre-HAART (1991-1995), early
HAART (1996-1998), and late HAART (1999-2003)
(Fig. 3). The mean duration of the couples’ relationships
was 2.7 years. The proportion reporting unprotected
coital acts in the preceding six months was 55%. In fact,
45% of the couples had a history of pregnancy and
8.6% were currently expecting a baby. A sharp decline
in the incidence of HIV infection in noninfected part-
ners was observed along the three periods of time
(10.3, 6.8, and 1.9%, respectively). Importantly, there
were no instances of HIV seroconversion in the 60 couples
in which the infected partner was under HAART, the mean
viral load in this subset of patients being 3.1 HIV-RNA
log copies/ml. Having CD4+ counts > 350 CD4+
T-cells/ul was another protective factor for HIV hetero-
sexual transmission.

The first published experience of natural pregnan-
cies in HIV-serodiscordant couples was released by
Mandelbrot, et al. back in 199778, A total of 92 HIV-
serodiscordant couples, in which the male partner was
the one with HIV infection, achieved a natural preg-
nancy. Only 21 men were
and no information was a @)I@%E)
plasma viremia. Couples were instructed to restrict

unprotected sex to the most ferfile )@ddgle@eﬁ

ovarian cycle. A total of 104 natura onceptions were

attained, 17 after only ong ) gh t@t

On average, five attempts Were nee

el

admitted inconsistent condom use post-conception.
Three main conclusions may be drawn from this pre-
liminary experience:

— Natural pregnancy should never be considered
outside the framework of undetectable plasma vi-
remia under HAART.

— Unprotected sexual intercourse should be restrict-
ed to peri-ovulatory days.

— Unprotected sexual intercourse should be strong-
ly discouraged after pregnancy is attained.

Other medical considerations
for serodiscordant couples

In the case of HIV-discordant couples manifesting
their will for natural conception, all available risk reduc-
tion measures, starting from suppression of HIV vire-
mia, should be discussed. In accordance with the
protocol we offer in this review, Vernazza, et al.% have
proposed that reproductive counseling for couples
considering natural conception include the following
five measures:

— Suppression of HIV load using HAART.

- Reduction in genital tract infections or inflamma-
tion through treatment of sexually transmitted dis-
eases, genital tract infections and the avoidance
of practices and products that could irritate the
vaginal mucosa.

— Optimization of chances of conception through
fertility assessments in both partners and timing on
unprotected intercourse.

— Discontinuance of sexual exposure as soon as
pregnancy is documented to avoid risk of sexual
transmission to the uninfected partner, as well as
risk to the fetus should the mother seroconvert
during pregnancy.

- Experimental approaches to reduce susceptibility
of the uninfected partner (i.e. pre-exposure prophy-
laxis with antiretroviral drugs or microbicides).

der antweﬁrowgé erap b estn tion of unprotected sexual intercourse to
&U

t@ﬁb EE\/@‘% jor importance to minimize

the risk of HIV transmission and to maximize the chanc-

mr@@@'p’ym are five main methods to iden-

tify spontaneous ovulation:

Wﬁ’[i Wiggmoordmg to the length of
ale me

fem

pregnancy. There were 92 deliveries, fou b Gﬂ of mucous vaginal discharge.
and six miscarriages. No cases of HIV ser(QI t ?oerbl éfng body temperature.

occurred in women during the first six months of preg-

nancy. Ho r ca
sion (3.8% eré fithe

- Determination of sexual hormones in urine (LH and
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The use of commercial kits to determine the ovulation
day based on the concentration of hormones in urine
is, for its simplicity and accuracy, the test of choice to
be recommended to HIV-serodiscordant couples. Oth-
er options may be considered in the case of women
with irregular periods. From our point of view, attempts
at natural pregnancy should not be done for more than
six pinpointed ovulations. If pregnancy has not been
achieved after this period the couple should be con-
sidered for further fertility studies.

The outcome of natural pregnancies in HIV-serodis-
cordant couples receiving conception advice in three
Spanish HIV reference centers has recently been re-
viewed”®. Many of these couples had expressed their
desire for parenthood and were informed in advance
about the various reproductive options available. All
HIV-infected persons had undetectable plasma viremia
under HAART, generally for longer than six months,
before attempting natural pregnancy. In some cases
both members of the couple were assessed in ad-
vance and treated, if needed, for concomitant genital
infections. Infertility impairments were also discarded
by spermiogram and hormonal analyses. Finally, cou-
ples seen before pregnancy were advised to have
three unprotected sexual contacts on alternate days
around the ovulation, estimated on the basis of ovula-
tion tests (calendar calculation or hormonal urine tests
in most instances). A total of 62 HIV-discordant cou-
ples attained natural pregnancies. In 22 instances the
female partner was HIV-positive and in 40 it was the
male partner. Overall, 76 natural pregnancies occurred
and 68 children were born. There were nine miscar-
riages, one twin pregnancy, six couples with two con-
secutive babies, and four couples with three. There
were no cases of HIV seroconversion in uninfected
partners. However, there was one case of vertical HIV
transmission. Of note, 55% of women and 75% of men
had chronic hepatitis C; there were no cases of vertical
or sexual hepatitis C virus transmission (Table 2).

Ethical aspects of reprétiictive of this pubjl&@ akdiesd bt g

counseling and intervention

reproduced or preiecom

Reproductive counseling in HIV-serodiscordant cou-

Reproductive Options for HIV-Serodiscordant Couples

Table 2. Reproductive outcome in 62 HIV-serodiscordant
couples attaining a natural pregnancy while under effec-
tive HAART

76 natural conceptions
52 couples with 1 pregnancy
6 couples with 2 consecutive pregnancies
4 couples with 3 consecutive pregnancies
1 twin pregnancy
9 fetal deaths:
- 7 in 30 pregnancies among HIV-positive women
(23%)*
- 21in 42 pregnancies among HIV-negative women
(4.7%)"

68 newborns
HIV transmission:
Sexual: No cases in 76 pregnancies
Maternofetal: One case in 23 pregnancies among
HIV-positive women

*(OR, 6.1; 95% Cl, 1.02-46.68; p = 0.02).
(From ref. 79).

may still favor not supporting reproductive options in
this population.

Vertical and sexual HIV transmissions are the risks
that serodiscordant couples have to face when consi-
dering parenthood. Vertical HIV transmission is probably
of highest concern since the risk remains around 1%,
despite the best clinical management of the HIV-in-
fected mother and whether conception is achieved by
natural means or is assisted. This ethical dilemma is
similar in some aspects to that of couples carrying au-
tosomal recessive diseases (i.e. Tay-Sachs disease,
sickle-cell anemia, cystic fibrosis) with the difference
that in these latter instances the chances for fetal inher-
ited disease may be as high as 25%. However, balancing
this risk with the benefit of parenthood for the couple is
considered as ethically acceptable. It has been argued
that couples and doctors accepting the risk of transmitting
a disease to their offspring do not act unethically if all
reasonable precautions to prevent transmission are

en and the parents are prepared to take care of the
al condition®’,

Regarding the possibility of HIV sexual transmission,

lé]gience is limited, but suggests a
low but never absent level of risk when the HIV load is

ples raises several ethmM ﬁmvﬂ«fé rgﬁqme \\PP W@'hsﬂ’@rﬁﬁﬁ%ﬁ*@ﬁ have been sporadic re-
ons

subject to controversy. Whlle many authors ider

that HIV-positive persons under effective Wihép
resent a low risk for HIV transmission an repu’;b I‘Sﬁ

might be candidates for reproductive procedures*®83.81,

SRRy ERUblation

horizontal transmission after both natural
d conception. Ideally practitioners should
scuss available data on the safety of as-
sisted reproduction or natural Conceptlon and the ef-

egies. The
rls 0 nsmission

ports of HIV
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associated with unprotected sexual intercourse with an
HIV-infected partner on HAART should also be noted.
Any reproductive attempt should never be done before
a standardized evaluation of the HIV-discordant cou-
ple, the work-up proposed in this review being one
possible option (Table 1). Among the several steps to
be followed, it is of special importance that the HIV-
positive partner is receiving HAART and shows unde-
tectable plasma viremia. Measures should be taken to
rule out causes of infertility and to limit unprotected
intercourse to the fertile period of the woman’s cycle.
It is also crucial to discard out genital infections or
disbacteriosis and other causes of local irritation.
Attempts at pregnancy should be discouraged outside
these conditions, and women should be closely moni-
tored for pregnancy to limit the risk of HIV transmission
associated with ongoing sexual exposure. The number
of unprotected sexual contacts should be limited, with
broader fertility studies being done in the case of
pregnancy failure. Within this strict framework, health
professionals caring for HIV-infected patients wanting
to be parents may play a crucial role in further reducing
the risks of HIV transmission, and increasing the
chances of attaining pregnancy under the best safety
conditions.

Finally, it should be recognized that the debate be-
tween natural means or assisted reproduction for at-
taining pregnancy is at the present moment sterile for
many HIV-serodiscordant couples. Although “sperm
wash” should further reduce the chances of male-to-
female HIV transmission, no comparative studies are
available confronting this procedure with natural rela-
tionships in couples receiving reproductive counseling
and in whom the infected partner has undetectable
viremia under HAART. Moreover, the relatively low rate
of pregnancy with assisted reproduction techniques
and its high cost make this option unaffordable for a
substantial proportion of HIV-discordant couples.

The fact that in recent years we are attending a grow-
ing number of HIV-infected persons that are
when not already trying, NQJEP@FJH
means“®, should encourage HIV doctors to put |t up-
front rather than just deferring thé @i
issue. Refusal of counseling will not be aoceptable

since there is no doubtWTh@ﬂ ?I
wil

helpful in this setting an reduce the ch ces of

HIV transmission®®82, These efforts will be greatl %hjz)
by consistent and centralized collection of@jtafﬁw Ubl

effectiveness of strategles to prevent sexual transm|s-
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