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This article presents a summary of consensus guide-
lines for the care of HIV-positive pregnant women
and their offspring, which have been developed by

the Canadian HIV Trials Network Working Group on
Vertical HIV Transmission. The 24 recommendations are
organized according to the 3 main stages of pregnancy and
childbirth: antenatal care, intrapartum care and postpartum
care (for the mother and the baby). The full guidelines, in-
cluding background to the development of the recommen-
dations and the evidence supporting them, as well as de-
scriptions of the levels of recommendations, can be found
online at www.cmaj.ca. In addition, 7 short clinical scenar-
ios demonstrating how physicians can use these recommen-
dations in their practices are presented elsewhere in this is-
sue1 (page 1683).

General principles

Several important and unique issues are associated with
the use of antiretroviral drugs in pregnancy. Treatment de-
cisions must take into account the interrelated issues of the
current and future health of the woman; the stage of the
pregnancy; the woman’s wishes regarding the outcome of
the pregnancy; the prevention of maternal-to-infant trans-
mission; the well-being of the fetus and neonate; pharma-
cokinetic considerations, including altered kinetics in preg-
nancy and issues related to the placental passage of
medications; and the potential for side effects and toxic ef-
fects that may be unique to pregnancy.

Maternal-fetal medicine involves balancing maternal
risks and benefits with fetal risks and benefits. This process
can result in potentially conflicting priorities, and the risks
and benefits of any potential intervention must be carefully
weighed. In general, however, the accepted basic principle
is that the pregnant woman should receive appropriate
treatment for any medical or surgical problems, despite her

pregnancy. Treatments must be undertaken only if the
woman is in full agreement and understands the potential
risks to both her and the fetus. However, until the fetus is
born and becomes an independent neonate, the woman’s
legal right to make a therapeutic decision always has prior-
ity under Canadian law.2–4

Recommendations for antiretroviral treatment for an
HIV-infected pregnant woman are based on the principle
that therapies of known benefit to the woman should be of-
fered and not withheld during pregnancy. Women should
ideally receive optimal antiretroviral therapy regardless of
pregnancy status. While optimizing maternal care and
health is of prime importance, it is also clear that we must,
whenever possible, minimize the exposure of the develop-
ing fetus to potentially toxic medications. The data cur-
rently available on the pharmacokinetics and safety of anti-
retroviral drugs in pregnancy are minimal, and therefore all
treatment decisions during pregnancy require full discus-
sion between the patient and her physician with regard to
the known and potential benefits and risks. It is not clear at
present whether pregnancy increases the risk of toxic ef-
fects such as the lactic acidosis – hepatic steatosis syndrome
that has been associated with nucleoside analogue therapy.5

However, the recent enhanced appreciation of the risk of
serious side effects and toxic effects associated with these
drugs, as well as their potential for mitochondrial toxicity,
simply strengthens the argument that the management of
antiretrovirals in pregnancy requires specialized expertise.
Physicians caring for HIV-infected pregnant women need
to be alert to complications such as lactic acidosis. Careful
monitoring of hepatic enzymes and electrolytes and assess-
ment of any new symptoms are imperative. Optimal care
should involve the woman herself, an HIV specialist, an
HIV-experienced obstetrician and a pediatric HIV special-
ist. The assistance of pharmacists and dietitians with HIV
expertise is also invaluable.
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For patients who are not pregnant, debate continues re-
garding the optimal CD4 and viral load at which antiretro-
viral therapy should be initiated. In pregnancy, however, it
is recommended that women be offered combination anti-
retroviral therapy regardless of their viral load and CD4
count. If the woman’s immunologic and virologic charac-
teristics are such that no intervention would be deemed
necessary outside the setting of pregnancy, then treatment
can be discontinued after delivery. By ensuring maximal vi-
ral suppression during the pregnancy, the risk of resistant
mutations developing because of the therapy should be
minimized, and the woman’s long-term treatment options
should be maintained. [Level III A recommendation]

Preconception counselling

An important component of the general care of HIV-
positive women is preconception counselling and care.
Such counselling must address maternal virologic and im-
munologic status and the timing and choice of antiretrovi-
ral therapy and should encompass education regarding risk
of perinatal transmission and intervention strategies. Effec-
tive contraception to minimize the risk of unwanted preg-
nancy is clearly important. In women of child-bearing age,
antiretroviral choices should be made such that agents with
potential toxic effects in pregnancy or for the developing
fetus (e.g., efavirenz, delavirdine and hydroxyurea) are
avoided, and agents known to be effective in reducing peri-
natal transmission are used whenever possible. In women
with favourable immunologic and virologic characteristics,
antiretroviral therapy can be delayed until after the first
trimester. In women who would benefit from antiretroviral
intervention before becoming pregnant, the objective is to
achieve stable, maximal suppression of the viral load before
conception. Therapy decisions must also take into account
the potential for side effects that might adversely affect ma-
ternal and fetal health, including hyperglycemia, anemia
and hepatic toxicity. [Level III A recommendation]

Other components of preconception counselling include
optimization of maternal nutritional status, assessment of
reproductive and familial genetic history, screening for in-
fectious diseases and sexually transmitted diseases, and
screening for maternal psychological and substance abuse
disorders. The initiation of folic acid supplementation
should also be included. [Level III A recommendation]

Antenatal care

In addition to the management of antiretroviral therapy
and the prophylaxis and treatment of any opportunistic in-
fections, there are other unique aspects to prenatal care in
HIV-infected women. Although no specific HIV-related
adverse obstetric outcomes have been reported, care is com-
plex, and referral to an obstetrician with expertise in this
area is recommended. There are many potential complica-
tions related to antiretroviral therapy, and close communi-

cation between the woman’s HIV specialist and the obste-
trician is imperative. Other care issues may include drug and
substance exposure, methadone therapy and maintenance,
and, if appropriate, controlled narcotic and other substance
withdrawal. Harm reduction strategies should be reinforced
repeatedly. It may be necessary to address language or cul-
tural barriers in order to deliver optimal care.

Recommendations

1. In addition to usual pregnancy management, monitor
CD4 cell count and viral load at diagnosis, during each
trimester and toward term. The optimal interval is
every 4 to 6 weeks. [Level III A recommendation]

2. It is particularly important to monitor for toxic effects
related to the particular antiretroviral therapy being
used (e.g., hematologic, hepatic, renal, pancreatic or
metabolic effects). Such monitoring should be per-
formed 2 weeks after initiation of antiretroviral therapy
and monthly thereafter. [Level III A recommendation]

3. After appropriate discussion about the potential benefits,
limitations and safety of ultrasonography, offer the
woman a detailed obstetric ultrasound examination at 18
to 19 weeks’ gestation. [Level III A recommendation] Se-
rial follow-up is suggested for women receiving antiretro-
viral therapy with concomitant substance exposure or
with other obstetric complications. [Level III B recom-
mendation]

4. For women who are immunocompromised, with CD4
counts of 0.20 × 109/L (200/µL) or below, offer prophy-
laxis against Pneumocystis carinii pneumonia (PCP), My-
cobacterium avium complex infection and other prophy-
lactic therapies, according to usual adult guidelines, with
input from an expert in the field. Trimethoprim-
sulfamethoxazole is relatively safe for use in pregnancy
and is the first choice for PCP prophylaxis. The in-
creased risk of neonatal hyperbilirubinemia related to
use of this drug in the third trimester is acceptable and is
outweighed by the serious potential impact of PCP on
the mother and infant. [Level III A recommendation]

5. Screen all women appropriately for other sexually
transmitted infections and for cervical cytologic abnor-
malities. [Level III A recommendation]

6. Advise women antenatally of the recommendation that
they not breast-feed (this is particularly important for
women who come from countries where breast-feeding
is expected), and devise strategies regarding formula
feeding. [Level II-2 E recommendation]

7. Manage any complications, including opportunistic in-
fections, with assistance from experts in the field. [Level
III A recommendation]

Intrapartum care

Debate continues regarding the optimal intrapartum
management of HIV-infected women. For example, opti-
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mal intrapartum antiretroviral therapy in different clinical
scenarios remains to be defined. There is also potential for
disagreement regarding recommendations for mode of de-
livery, with some authorities recommending elective term
cesarean section for all women, regardless of their antepar-
tum antiretroviral therapy or their viral status toward term.
The following recommendations represent the current
consensus of Canadian experts.

Early in the course of pregnancy care, discussions regard-
ing mode of delivery should be initiated with the woman. All
HIV-infected women should be made aware of the published
evidence suggesting that cesarean section decreases the likeli-
hood of perinatal transmission in women who are not taking
antiretroviral therapy and those receiving zidovudine
monotherapy.6–11 However, if a woman is receiving optimal
antiretroviral therapy and has achieved complete suppression
of the plasma viral load, then vertical transmission is consid-
ered extremely unlikely. In this situation, there is no docu-
mented advantage to cesarean section, and the added morbid-
ity associated with cesarean birth relative to vaginal birth12–14

must be considered. The following recommendations are
consistent with the guidelines of the Society of Obstetricians
and Gynecologists of Canada on mode of delivery.15

Recommendations

8. Women receiving optimal antiretroviral therapy with
complete suppression of the plasma viral load (less than
50 copies/mL) may deliver vaginally (in the absence of
other obstetric indications for cesarean section) [level
II-2 A recommendation], but elective cesarean section
may be performed at the patient’s request [level III A
recommendation].

9. At approximately 38 completed weeks of gestation, of-
fer elective cesarean section to any woman who is not
receiving optimal antiretroviral therapy (e.g., no anti-
retroviral therapy or incomplete suppression of viral
load with existing antiretroviral therapy). [Level II-2 A
recommendation]

10. Continue antenatally prescribed combination oral anti-
retroviral therapy for as long as possible during labour.
[Level III B recommendation]

11. In the event of a planned cesarean section, initiate in-
travenous zidovudine therapy at least 2 hours preopera-
tively and discontinue once the infant is delivered (see
Box 2 in the Practice article1 for dosing details). [Level
II-2 A recommendation]

12. If the woman presents for a vaginal delivery and is at
term, initiate intravenous zidovudine therapy immedi-
ately at the onset of regular contractions or at the time
the membranes rupture. Women who did not receive
antiretroviral therapy antenatally and those who do not
have full suppression of the viral load should also be
given a single dose of oral nevirapine as soon as possible
after presentation. The zidovudine infusion should be
maintained until delivery of the infant(s) (see Box 2 in

the Practice article1). [Level I A recommendation]
13. Take routine precautions for blood and body fluid in-

fection control. [Level III A recommendation]
14. Epidural analgesia is not contraindicated and may be

given to these women. [Level III B recommendation]
15. Avoid unnecessary rupture of the membranes. In addi-

tion, avoid use of fetal scalp electrodes and fetal scalp
sampling. Carefully evaluate the need to use forceps or
vacuum, taking into account the entire clinical situa-
tion. [Level II D recommendation]

Postpartum care of the woman

Recommendations

16. Carefully monitor the woman for signs of endometritis
or wound infection. [Level III B recommendation]

17. A longer-than-average postpartum hospital stay may be
required to ensure satisfactory recovery and also to es-
tablish that the infant is tolerating zidovudine therapy,
is feeding and is gaining weight. [Level III B recom-
mendation]

18. Provide supportive management of breast engorge-
ment, as breast-feeding is contraindicated in HIV-
infected women in Canada, regardless of the woman’s
antiretroviral therapy and plasma viral load. [Level II-2
E recommendation]

19. If the woman plans on continuing antiretroviral therapy
for her own health, encourage her to resume the thera-
peutic regimen as soon as she can tolerate oral intake,
and organize postpartum follow-up for ongoing HIV
care. [Level III A recommendation]

20. Contraception counselling and planning should occur
before hospital discharge. Care must be taken to avoid
drug interactions associated with oral contraceptive
medications. [Level III A recommendation]

Postpartum care of the neonate

Recommendations

21. Regardless of what antiretroviral therapy the woman
received antenatally and intrapartum, offer antiretrovi-
ral treatment to the infant according to the protocol for
perinatal prophylaxis outlined in Box 2 of the Practice
article.1 If the mother did not receive any antiretroviral
therapy antenatally or intrapartum, initiate zidovudine
and nevirapine therapy for the infant as soon as possible
after birth. The interval for which benefit may be
gained from postexposure prophylaxis is undefined. If
the mother received intrapartum prophylaxis, zidovu-
dine is usually started in the infant within 6 to 12 hours
after delivery and is continued for 6 weeks (if tolerated).
[Level I A recommendation]

22. Breast-feeding should be avoided, irrespective of anti-
retroviral therapy, as this practice is contraindicated for
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HIV-infected mothers in Canada. [Level II-2 E recom-
mendation]

23. If possible, wash the infant with soap and water to re-
move maternal blood or amniotic fluid before intra-
muscular injections or venipuncture. [Level III A rec-
ommendation]

24. Refer all infants born to HIV-positive women to a cen-
tre with expertise in this area for ongoing assessment
and care. Infants who are not infected but who have
been exposed to antiretrovirals require careful long-
term follow-up of their neurodevelopmental and gen-
eral clinical status. [Level III A recommendation]
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