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The two major aims of preconception care 
are to identify risks and to take measures to 
reduce these risks. In terms of HIV, before 
the development of antiretroviral therapy 
(ART) the risk of mother to child viral trans-
mission ranged from 15 to 40%1. Of equal 
importance was the high mortality associated 
with HIV which meant that uninfected chil-
dren were likely to be left motherless in the 
first few years of life2,3. Faced with these sta-
tistics, most physicians actively discouraged 
HIV positive women from becoming pregnant. 
The development of ART, however, means that 
with optimal medical care HIV can be viewed 
as a chronic infection with a life expectancy 
approaching normal4–7. Unfortunately, this 
reality is not yet the case in resource limited 
settings8. 

The use of ART in pregnancy has changed 
the transmission risk from 15–40% in the 
untreated woman to less than 2%9. Given up 
to date advice on pregnancy risks and out-
comes, patients living with HIV can now make 
informed choices. This chapter is written to 
assist physicians to help their patients fulfil 
their reproductive ambitions.

PREVALENCE OF HIV AND 
CURRENT EPIDEMIOLOGY

HIV was first identified in the early 1980s when 
epidemiologists noticed a clustering of cases of 

Kaposi’s sarcoma, a rare skin tumor, in young 
gay men living in Los Angeles, USA10. HIV, the 
causative agent of the acquired immune defi-
ciency syndrome (AIDS), was subsequently 
identified11. Since then, this new, emergent 
and, in many cases fatal, sexually transmitted 
infection (STI) has spread globally. The most 
significant health consequence is high mortal-
ity, especially among those of reproductive, 
and therefore working, age in the developing 
world12. Most (75–85%) cases of HIV are sexu-
ally acquired. The remainder occur as a result 
of drug use via injection (IDU), mother to 
child transmission and administration of con-
taminated blood products13. Three different 
patterns of sexual spread have been described. 
Pattern 1 is most common in the developed 
world where HIV has spread mostly amongst 
men who have sex with men (MSM). In pat-
tern 2 countries, predominantly the develop-
ing nations, HIV has spread heterosexually. In 
pattern 3 countries, the numbers of cases and 
mode of spread are not always clear (Table 1).

DIAGNOSING HIV INFECTION

Most patients infected with HIV do not have 
symptoms. In the Western world, where treat-
ment is routinely available, those at risk of 
HIV are encouraged to come forward for test-
ing, as early diagnosis allows for monitoring 
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of immune status, and treatment interven-
tions can be timed so that patients may derive 
the greatest therapeutic benefit. Despite these 
policies, new diagnoses are still made late in 
about 42% of African patients residing in the 
UK. This pattern is likely to be similar to that 
found in other countries to which native born 
Africans have emigrated14,15.  

A sexual history and HIV risk assessment is 
recommended as a routine part of the evalua-
tion of any couple presenting for preconcep-
tional care. Clinicians providing care should 
be fully aware of the risk factors for HIV, able 
to undertake a basic HIV risk assessment and 
feel comfortable explaining the advantages to 
individuals of knowing their HIV status. 

Many Western countries offer HIV testing as 
part of routine antenatal care16,17, thus allow-
ing many women to be diagnosed in the early 
stages of pregnancy. In addition, it is routine in 
many countries to screen patients requesting 
treatment for infertility for HIV, again allow-
ing some women to be identified by this route 
at this time. Unfortunately, neither of these 
settings is ideal, and in almost all so-called 
‘unexpected diagnoses’ clear risk factors can 
be identified. An appropriate risk assessment 
at the preconceptional stage avoids this unsat-
isfactory situation (Table 2).

After obtaining an adequate sexual history 
and HIV risk assessment, patients can be 
encouraged to undergo a full sexual health 
screen, as the presence of undiagnosed and 

often asymptomatic STI may affect fertility, 
pregnancy and the new born child. In this 
regard, it is especially important to remember 
that ulcerative and non-ulcerative STI increase 
the risk of acquisition as well as transmission 
of HIV. It is for this reason that both partners 
should be advised to have a STI screen before 
pregnancy to ensure they are in the best pos-
sible sexual health.

GENERAL REPRODUCTIVE HEALTH 
IN HIV POSITIVE PATIENTS

Despite all recent advances in treatment, mak-
ing a diagnosis of HIV is devastating to the 
patient. Most newly diagnosed women are 
in the reproductive age range, and some will 
already have had children whilst others hope 
for them in the future18. Figures 1 and 2 dem-
onstrate the increasing burden of HIV/AIDS 
in the female population, especially in sub-
Saharan Africa. 

Because many patients still believe that a 
diagnosis of HIV infection is at worst a death 
sentence and at best will mean that they can no 
longer expect a normal family life, the impli-
cations for the individual and her partner(s) 

Table 1 Risk groups for HIV infection

Risk factor

Men who have sex with men (MSM)* 

Country of origin – developing countries 
such as Africa, Asia, India, Caribbean*

Injecting drug use*

Contaminated blood products either 
before blood screening or where this 
is not routinely undertaken*

*Or sexual contact with someone in this risk group

Table 2 Essentials of sexual history taking and 
HIV risk assessment

Sexual history*

Partner 1 – timing of last sexual intercourse, 
with whom and from what country 

Use of condoms on this occasion 
or during the relationship 

Duration of the relationship

Partner 2 – timing of past sexual intercourse, 
with whom and from what country

Use of condoms on this occasion 
or during the relationship

Duration of the relationship
*History usually repeated to cover any partners in 
the preceding 6–12 months
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and future partners should be a routine part 
of early discussions. Contact tracing and the 
testing of current and previous sexual part-
ners should be addressed soon after initial 
diagnosis. For women of reproductive age, 
however, such discussions should focus on 
prevention of onward viral transmission as 

well as effective contraception. For the newly 
diagnosed male, the status of their partner(s) 
and the risk of onward transmission are usu-
ally paramount. Figure 3 illustrates estima-
tions of HIV infectivity via different routes 
of possible transmission. The male condom 
remains the most effective method of reducing 

Figure 1 Estimate of percentage of adults (15–49 years) living with HIV/AIDS who were female in 2001 
and 2003. (Reproduced with permission from UNAIDS/UNFPA/UNIFEM, 200419)
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Figure 2 Estmated number of adult (15–49 years) women and men living with HIV/AIDS in sub-Saharan 
Africa (1985–2003). (Reproduced with permission from UNAIDS/WHO, 200420)
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virus transmission. For the prevention of an 
unplanned pregnancy, additional contracep-
tives methods may be advised. 

FERTILITY AND CONTRACEPTION 
IN THE HIV POSITIVE FEMALE

Contraception

Information about effective contraception is 
critical for both pre- and post-pregnancy plan-
ning. Women should be encouraged to make 
informed choices regarding contraception 
and should be given all the information nec-
essary to do so. Most contraceptive methods 
are safe and effective in HIV positive women 
who are not taking ART. For those who are on 

ART, only certain forms of contraception are 
regarded as effective and patients should be 
duly informed22–24. The use of condoms should 
be encouraged in addition to other forms of 
effective contraception for three separate but 
related reasons pertaining to the reduction 
of: (1) acquiring other STI; (2) transmission 
of HIV in discordant couples; and (3) pos-
sible superinfection in concordant couples. 
This form of dual protection is often termed 
‘doubling up’1. Table 3 provides a summary of 
contraceptive choices and their likely efficacy 
based on guidance from the UK Faculty of Sex-
ual and Reproductive Healthcare.

When a method of contraception fails or 
unprotected intercourse has occurred, emer-
gency contraception can reduce the risk of an 
unplanned pregnancy. Women who are not 

Figure 3 Probability of HIV transmission via different routes. Per contact probability of HIV transmis-
sion. The infectivity ranges for sexual contact are derived from a comprehensive review of the literature 
(lower and upper bounds are from modeling per contact transmission in different study populations with 
different modeling techniques). Each infectivity estimate for the other routes of infection originates from 
one representative study. The routes of infection are as follows: sexual intercourse, with indicating 
female-to-male transmission, indicating male-to-female transmission, and indicating male-to-
male transmission; needle stick; needle sharing; transmission from mother to infant with and without peri-
natal zidovudine treatment; and transfusion. (Reproduced with permission from Royce RA, Sena A, Cates 
W Jr, Cohen MS. Current concepts: sexual transmission of HIV. N Engl J Med 1997;336:1072–821. Copyright 
1997: Massachusetts Medical Society. All rights reserved)
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Table 3 Summary of UK medical eligibility criteria for contraceptive use (UKMEC)

Contraception type HIV positive no antiretrovirals HIV positive on antiretrovirals

Combined oral contraceptive pill 1 2*

Combined contraceptive patch 1 2*

Progesterone-only pill 1 2*

Long-acting injectable progestogens 1 1

Progestogen-only subdermal implants 1 2*

Levonorgestrel intrauterine system 2 1

Copper intrauterine devices 2 2

Diaphragm and caps 3** 3**

Condoms 1 1

UKMEC category: 1, no restriction for use of the method; 2, advantages of using the method generally out-
weigh the theoretical or proven risks; 3, the theoretical or proven risks generally outweigh the advantages 
of using the method; 4, an unacceptable health risk if the contraceptive method is used.
*Some antiretrovirals cause a reduction in bioavailability by inducing liver enzymes. Additional use of con-
doms strongly encouraged.
**Potentially permits transmission of virus

on ART may be offered the progestogen only 
emergency contraception – levonorgestrel 
1.5 mg single dose, for use within 72 hours 
of sexual intercourse. An alternative is the 
insertion of a copper intrauterine contracep-
tive device (IUCD) within 5 days. For women 
using ART, an emergency IUCD is the pre-
ferred option, as this contraceptive method 
is unaffected by HIV medication. Should the 
woman be reluctant to use this method, then a 
double dose of levonorgestrel should be given 
as soon as possible and within 72 hours; how-
ever, use in this manner is outside the product 
licence.

Fertility

No hard evidence exists to show that women 
with HIV infection are less fertile than other 
women. Similarly, asymptomatic women with 
HIV infection do not experience disorders of 
menstrual function and ovulation any more 
frequently than HIV negative women25,26.

Health before conception

General health should be optimized before 
conception, because ‘early prenatal’ care may 
well be too late for meaningful intervention, 
and HIV positive women are no exception. 
Preconception is an opportunity to address 
risk factors which might result in an adverse 
outcome for the baby or mother and to discuss 
possible interventions. Areas that require spe-
cial attention in HIV positive women, depend-
ing on their risk factors for HIV, include diet 
and weight, alcohol, recreational drug con-
sumption and psychological factors.

Healthy eating and weight management 
(see Chapters 22 and 30)

Whereas all patients should be encouraged to 
eat a healthy balanced diet and to exercise reg-
ularly, important cultural differences are pres-
ent in the manner in which HIV and weight 
are perceived. In the African population, for 
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example, obesity may be perceived to be a sign 
of good health, and against this background 
it may be hard to promote a Western style 
healthy diet and optimum weight. This differ-
ence becomes especially important in women 
before and during pregnancy.

Nevertheless, issues of weight, both over 
and under should be specifically addressed. 
The UK Confidential Enquiries into Mater-
nal and Child Health 2007 (CEMACH) report 
demonstrated that obese pregnant women 
with a body mass index of more than 30 were 
far more likely to die than non-obese women27. 
Under these circumstances, obese women 
should try to lose weight before conception 
wherever possible. Adverse outcomes associ-
ated with maternal obesity include increased 
rates of neural tube defects, preterm delivery, 
diabetes, cesarean sections, and hypertensive 
and thromboembolic disease28–31.

Alcohol and/or recreational drug abuse 

It is safest to abstain from alcohol entirely 
when planning pregnancy, as harm can occur 
early on even before a woman realises she is 
pregnant. The fetal alcohol syndrome and other 
alcohol related birth defects can be prevented 
if women refrain from alcohol consumption 
before conception. If a woman chooses not 
to abstain entirely from alcohol, then intake 
should be restricted to one unit daily32–34.

Certain areas of the world have experienced 
HIV epidemics entwined with rising rates of 
drug abuse35. IDU have the highest preva-
lence rates for HIV, but crack cocaine users 
and other substance abusers demonstrate sub-
stantially elevated rates of infection as well36. 
This is probably related to risky sexual activity 
while on drugs. The women in this subgroup 
are particularly vulnerable, as they are open 
to physical and sexual abuse. Preconceptional 
counseling provides an opportunity to deal 
with these issues.

Immunization history

Newly diagnosed HIV positive patients are 
usually investigated for previous exposure to 
infections such as cytomegalovirus and toxo-
plasmosis, both of which display latency and 
may reactivate in late stage, untreated HIV 
infection37. Newly diagnosed patients are also 
usually tested for hepatitis C (HCV) infection 
for which IDU and MSM are the most at risk. 
In women who may want to become pregnant, 
this point in time also provides an opportu-
nity to check rubella and hepatitis B status 
and vaccinate if required. In women infected 
with hepatitis B, neonates can be protected at 
birth38–41.

Safer sex 

The consistent and careful use of condoms is 
crucial for the reduction of HIV transmission 
and cannot be over emphasized. Risk of HIV 
transmission in women is particularly high 
during menstruation and in the presence of 
genital tract infections or lesions as mentioned 
above42.

Psychological well-being 

Women with HIV infection are at higher risk 
of depression than those without the con-
dition. The clinical picture is complex and 
related in part to the premorbid personality, 
past history of mental health problems and 
risk factors for the acquisition of HIV. Depres-
sion can impact on compliance with medica-
tion and other important health interventions 
in a manner that is adverse to pregnancy out-
come. Because of this, all HIV positive women 
should undergo a basic mental health assess-
ment as part of preconceptional counseling 
and, if problems are identified, appropriate 
expert support can be sought43.
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FERTILITY AND CONTRACEPTION 
IN HIV POSITIVE MEN

Fertility

Few data are available on the fertility of HIV 
infected men, although some studies have 
suggested that such individuals have a reduc-
tion in sperm quantity and quality44,45; how-
ever, this observation is not universal. Using 
WHO criteria46, provided the CD4 is greater 
than 200, others have demonstrated that HIV 
has little effect on sperm quality or produc-
tion. On the other hand, men with advanced 
disease may have abnormal sperm production, 
and optimizing highly active ART (HAART) 
may benefit their fertility1. No published evi-
dence suggests that specific ARTs affect male 
fertility.

Contraception 

For each act of unprotected intercourse dur-
ing which the man is HIV positive, the risk of 
transmission to a negative partner is between 
1 in 500 and 1 in 10004,47,48. However, the 
chance of transmission is cumulative with 
each act of unprotected intercourse. There-
fore, the male condom has been of exceptional 
importance in the fight against HIV transmis-
sion and acquisition, accounting for a decrease 
in transmission risk by 80–90%49. Considering 
this circumstance alone and irrespective of any 
desire to avoid an unwanted pregnancy, the 
use of the condom should be encouraged to 
prevent the spread of HIV, superinfection (re-
infection with a second strain of HIV after the 
first infection has been established in concor-
dant couples) and co-infection with other STI. 

This having been said, education in the 
proper use of condoms with water-based 
lubricants not containing nonoxynol-9, rather 
than oil-based lubricants is of paramount 
importance, as oil-based lubricants damage 
latex condoms and increase breakage rates. 

In contrast, the thickness of condoms does 
not appear to add any additional benefit with 
regards to protection1,50.

PREGNANCY IN HIV POSITIVE WOMEN 

Pregnancy is not harmful to women with HIV 
infection and women should be informed of 
and reassured by this fact51–54. The effect of 
HIV on pregnancy outcome is discussed below.

Optimal timing of pregnancy

This issue is related to two distinct points, the 
first being the timing of pregnancy in relation 
to female fertility and the second being tim-
ing in relation to HIV disease status. Patients 
with HIV infection are offered routine medical 
follow-up every 3–6 months in those countries 
where HIV is treated as a chronic and ongo-
ing infection. Unfortunately, such care is not 
available worldwide. At these visits, the CD4 
count (white cells targeted by HIV) and viral 
load (HIV viral load levels in plasma) are 
measured and general health reassessed. This 
information is then used to advise on the tim-
ing of ART. Broad indications for starting ART 
include:

• Symptomatic HIV infection regardless of 
CD4 count and HIV viral load

• CD4 counts below 350/mm3 (normal 
range 500–1000/mm3)

• Patients with a high viral load (i.e. >30,000 
copies/ml)55.

UK guidelines recommend starting ART in 
established HIV infection following two con-
secutive CD4 samples below 350/mm3 with-
out any obvious explanation for the fall56. The 
guidelines from the International AIDS Soci-
ety, USA (IAS-USA) are along similar lines57 as 
are WHO guidelines55.
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Antiretroviral choice

A wide range of drugs are available for the 
treatment of HIV58. However, the selection of 
the appropriate agent is an increasingly com-
plex science, and all HIV positive patients, 
especially those requiring treatment, should 
be managed by HIV specialists familiar with 
the complexities and side-effects of ART. If a 
woman needs to start treatment and there is a 
possibility of pregnancy in the future, this fact 
by itself will impact on the choice of drugs. 
The exact choice of medications is influenced 
by a number of issues including:

1. The CD4 count at initiation of therapy; 

2. The baseline resistance profile, if resources 
are available to perform this test which is 
designed to detect the presence of virus 
which has developed resistance to avail-
able drug treatment; 

3. The availability and cost of drugs espe-
cially in resource-limited settings.

Authoritative sources of further information 
include the British HIV Association guide-
line59, Perinatal HIV Guidelines Working 
group60 and WHO Recommendations 201061. 

Antiretroviral therapy for maternal health  

Antiretroviral therapy should be started for 
the benefit of maternal health if advised by 
a HIV specialist. If this decision comes at a 
time when the woman is in the first trimes-
ter of pregnancy and yet to start HAART with 
a CD4 of more than 200 cells/mm3, then the 
ART may be delayed until the end of the first 
trimester62.

HAART for prevention of mother 
to child transmission

For women who do not require ART for their 
own well-being, it should be used to prevent 

vertical transmission which would be between 
15 and 40% without ART3,63–65 and less than 
2% with appropriate intervention. Because 
vertical transmission can occur at various 
stages in the peripartum period including 
delivery and during breastfeeding, these are 
the main areas where interventions are aimed. 
When ART is commenced in pregnancy solely 
to prevent vertical transmission it is termed 
short term antiretroviral therapy (START). 
When used in this context ART is stopped in 
the postpartum period. The optimal timing 
for initiating START should be before fetal 
viability, at around 24 weeks’ gestation, with 
the aim of achieving an undetectable viral load 
(quantum of virus in plasma) before deliv-
ery, as this reduces transmission risk to 2%60. 
Women who have persistently low viral loads 
(<10,000 copies/ml) and require ART only 
for prevention of mother to child transmis-
sion (PMTCT) may opt for zidovudine (ZVD) 
monotherapy starting at a similar gestational 
age as described above. An elective cesarean 
section at 39 weeks’ gestation is advocated 
in these situations. Women on ZDV have a 
lower incidence of preterm deliveries (PTD) 
compared to women on multiple antiretrovi-
rals. Although prematurity has been associ-
ated with the use of an increasing number of 
antiretrovirals58, the huge benefits provided 
by these agents far outweigh the risk and they 
should not be withheld.

GETTING PREGNANT

Concordant (both HIV positive) couples

In concordant couples, a theoretical risk of 
HIV ‘superinfection’, i.e. transmission of dif-
ferent strains and/or types of HIV with dif-
ferent resistance profiles, is present if con-
doms are not used1. Patients should be made 
aware of this, counseled against unprotected 
intercourse and sperm washing advised when 
attempting to conceive1,26. In situations where 
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this is neither affordable nor available and the 
couple decide to attempt pregnancy through 
unprotected intercourse it may be pragmatic 
to focus advice on the timing of unprotected 
intercourse during the fertile period. At all 
other times condoms should be used. 

Discordant couples

HIV positive female and HIV negative male

The couple should be advised regarding the 
use of timed self insemination around the 
ovulation period. Intercourse should ide-
ally be protected with ejaculation into a non-
spermicidal condom. Self insemination of the 
semen can then be performed with a needle-
less syringe which is then deposited in the 
vagina close to the cervix. Turkey basters can 
be used but clinics often provide women with 
10/20 ml syringes. This is well documented 
and practiced. 

HIV positive male and HIV negative female 

The main risk in this circumstance is that the 
woman becomes infected whilst trying to con-
ceive. A number of options can minimize this 
risk.

Insemination using donor sperm Donor sperm 
totally excludes the risk of infecting the part-
ner. All sperm donors are screened for blood 
borne viruses. The drawback of this methodol-
ogy, however, is that the child conceived will 
have no genetic relationship to the ‘father’.

Sperm washing This is an effective and safe, 
risk reduction option if undertaken properly 
as shown by data from Italy and the UK6. It is 
important to inform the couple that this pro-
cess is not a risk free option, but rather repre-
sents a risk reduction option. What is the risk 
that the sample might be HIV positive after 

washing? The risk of the washed sample hav-
ing detectable HIV is 5–6%66–68. After washing, 
5–6% of semen samples are HIV polymerase 
chain reaction (PCR) positive using the ultra-
sensitive assay. This assay detects more than 
25 HIV copies/ml. Such samples are obviously 
discarded. Thus, HIV testing of the washed 
sample is recommended. The process of sperm 
washing involves separation of the spermato-
zoa from the infected seminal fluid and non-
sperm cells. The female partner is then insem-
inated with the washed sperm. Documented 
success rates of ongoing pregnancies from 
various centers range from 12.5 to 27.7%4,68,69.

Use of ART UK and American guidelines 
discourage unprotected sexual intercourse 
regardless of the duration of HIV infection 
and plasma viral load1,70. This includes couples 
where the infected male partner is on ART and 
has an undetectable viral load, due to the fact 
that the viral load in semen correlates poorly 
with that in serum3,71,72. Accordingly, men with 
undetectable plasma viral loads can still trans-
mit HIV in semen where the testes act as a 
‘sanctuary site’73. 

Adoption This is a final option, although 
clearly the child will not have a genetic rela-
tionship to either parent. 

PREGNANCY PROBLEMS IN 
HIV POSITIVE WOMEN 

First trimester

Early referral to an obstetrician is advised, 
preferably as soon as a pregnancy is confirmed.

Nausea and vomiting

These symptoms are common in early preg-
nancy and are usually resolved by the second 
trimester. The occurrence of nausea and vom-
iting can affect women taking ART; however, 
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patients should be advised to adjust their pill 
timing if necessary.

In HIV positive women on ART, a diagnosis 
of hyperemesis should only be made once all 
organic causes have been ruled out, especially 
lactic acidosis, hepatitis and pancreatitis, all of 
which may be complications of ART. Antiemet-
ics that are safe in pregnancy may be used. 
There are no known interactions between anti-
emetics and antiretrovirals.

Miscarriage rate

There is no evidence of an increased risk of 
miscarriage in HIV positive patients63,74,75, 
although the risk of preterm delivery may be 
increased with increasing numbers of ART. In 
certain circumstances, as mentioned above, it 
may be reasonable to use a single ART. How-
ever, even with the possible risks of multiple 
ART use, the benefits of preventing mother to 
child transmission outweigh the small risk of 
miscarriage.  

Fetal abnormality

HIV is not associated with an increased rate 
of fetal abnormality. To date, two ART are best 
avoided in pregnancy: didanosine increases the 
fetal abnormality rate above the expected back-
ground risk, and efavirenz has been associated 
with congenital malformation in macaques. 
This drug is contraindicated in pregnancy or in 
women who may wish to conceive.

Preterm delivery 

The risk of preterm delivery is increased with 
HAART59. However, the HIV positive woman 
presenting with threatened preterm delivery 
should be managed in the same manner as 
the HIV negative woman. If preterm rupture 
of membranes occurs after 34 weeks, delivery 
should be expedited after an infection screen, 

paying particular attention to genital infec-
tions. Antibiotic coverage is advised.

If there is preterm rupture of membranes 
at less than 34 weeks, the clinician should 
balance the risks of fetal prematurity against 
prolonging the pregnancy. The maternal viral 
load, HAART and any maternal co-morbidities 
need to be considered and a multidisciplinary 
approach is advisable.

Postpartum

Breastfeeding and the mode of delivery can be 
discussed during preconceptional counseling 
and in early pregnancy.

Breastfeeding

Because breastfeeding is associated with a 
two-fold increase in the rate of HIV transmis-
sion, it is not advised in resource rich coun-
tries58. Women should be made aware of this 
possibility at a stage early enough to discuss 
any concerns. Pharmacological suppression 
of lactation can be considered postdelivery if 
necessary.

Mode of delivery 

Elective cesarean section reduces MTCT58,65. 
The final decision on mode of delivery requires 
a balancing of the risks of maternal complica-
tions with benefits. Factors to be considered 
are the maternal viral load, past obstetric his-
tory and use of HAART. Evidence is emerging 
that viral control and other interventions in 
the perinatal period may sufficiently reduce 
risk to enable clinicians to allow vaginal deliv-
eries in some settings where there is optimal 
control76,77.

Fetal blood test 

In the developed world the neonate will be 
given ART from birth usually for a period of 
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