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ported through the British Paediatric Surveillance Unit of
the Royal College of Paediatrics and Child Health. For fur-
ther information contact the co-ordinator of the NSHPC:
Dr Pat Tookey 0207 8298686, E-mail: p.tookey@ich.ucl.
ac.uk Antiretroviral Pregnancy Registry (in Europe
managed by GlaxoSmithKline), GlaxoSmithKline Ltd,
Green-ford Road, Greenford, UB6 OHE, UK. Tel. no: 020
89664500; Fax: 0208 9662338 http:/ / www.apregistry.com

12.0 Infant feeding and HIV transmission dur-
ing breast-feeding

* Recommend exclusive formula-feeding to all HIV-
positive mothers.

Breast-feeding is an important route of transmission. In
the UK, where safe infant feeding alternatives are avail-
able, HIV-infected women are advised to refrain from
breast-feeding. If she is taking antiretroviral medication
it should be explained that currently there is no evidence
that this will protect the infant [290]. Although ART is
likely to reduce free virus in the plasma its effect on free
and cell-associated virus in the milk is not known.

12.1 Mechanisms of breast-feeding transmission

The level of HIV RNA in milk has only been studied on a
limited number of samples from HIV-infected mothers.
Generally, RNA viral load in milk appears to be lower
than in plasMA, USA, and frequently below the detec-
tion limit of current assays. In a study in South Africa
[291,292], RNA viral load was quantified three times in
the first 3 months after delivery, in samples taken from
both left and right breasts from 145 lactating women.
RNA shedding varied between breasts and over time
[291]. Milk viral load was below the limit of detection
of the HIV RNA PCR assay (<200 copies/mL) in a sub-
stantial proportion of samples, and milk viral load in the
first 14 weeks was highly variable and difficult to pre-
dict by maternal or infant factors. Low blood CD4 count
(<200/mL) during pregnancy and raised Na/K ratio (a
marker of subclinical mastitis) were significantly asso-
ciated with increased milk RNA viral load at all times,
but there were no consistent associations between infant
feeding mode (whether exclusive or mixed breast-feed-
ing) and RNA viral load in milk [292]. Together, the re-
sults of these studies indicate the random nature of virus
shedding into breast milk.

Sub-clinical mastitis in the mother is hypothesized
to increase ‘leakiness’ in the breast duct cell lining and
therefore increase the amount of virus to which an infant
is exposed [292,293]. Intestinal permeability of the young
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infant has been suggested as a possible site of entry
for the virus, but evidence to date is limited [293,294];
it seems biologically plausible that mixed feeding in-
creases the risk of HIV transmission by making the gut
more susceptible through mechanical or inflammatory
mechanisms.

12.2 Risk of MCT through breast-feeding

More recent and reliable data, including the results of a
randomized clinical trial, confirm the substantial risk of
transmission through breast-feeding first highlighted in
the late 1980s and early 1990s. In the randomized clini-
cal trial in Nairobi, HIV-infected pregnant women, none
of whom had received antiretroviral prophylaxis during
pregnancy, were allocated to either breast (n = 212) or ar-
tificial (n =213) feeding [295]. Compliance with assigned
feeding modality was 96% in the breast-feeding arm and
70% in the formula arm. Median duration of breast-feed-
ing was 17 months. The cumulative probability of HIV
infection at 2 years of age was 36.7% in the breast-feed-
ing arm and 20.5% in the formula-feeding arm. The esti-
mated absolute rate of transmission through breast-feed-
ing over 2 years was thus 16.2%, approximately doubling
the overall rate of MCT to 39% at 2 years of age.

The rates of transmission through breast-feeding in-
ferred from the cumulative rates over age in trials in
which a peripartum intervention to reduce MCT risk
was evaluated, are broadly in line with the results from
the randomized trial, with an increase in the estimated
percentage of infants infected between 4 and 6 weeks of
age and 18-24 months of 10-14% [162,163,167,296]. Dif-
ferences between studies could be due to methodology
used to assess rate of transmission [297], variation in the
duration of breast-feeding between populations, as well
as to differences in maternal or other factors possibly as-
sociated with increased risk. In particular, there are con-
siderable differences in maternal CD4 cell counts near
the time of delivery.

12.3 Late postnatal transmission

The risk associated with breast-feeding can best be esti-
mated starting with young infants born to infected moth-
ers who tested negative for HIV early in life, and to fol-
low these children until after they cease breast-feeding
to determine their rate of acquisition of HIV infection
through breast-feeding.

In a recent meta-analysis, including data from more
than 4300 children enrolled in randomized controlled
trials of peripartum interventions in sub-Saharan Africa,
early transmission was defined by a positive HIV test be-
fore 4 weeks, and late postnatal transmission (LPT) by
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Table 6 Classification of levels of evidence and grades of recommendations

Classification of Evidence Levels

la  Evidence cbtained from meta-analysis of randomised clinical trials
Ib Evidence obtained from at least one randomised clinical trial

lla  Evidence obtained from at least one well-designed controlled study without randomisation

IIb  Evidence obtained from at least one other type of well-designed quasi-experimental study

Il Evidence obtained from well-designed non-experimental descriptive studies, such as comparative studies, correlation studies and case studies
IV Evidence obtained from expert committee reports or opinions andfor clinical experiences of respected authorities

Classification of Grades of Recommendations

A Requires at least one randomised controlled trial as part of a body of literature of overall good quality and consistency addressing specific recommendation (Evidence

levels ()

B Requires the availability of well conducted clinical studies but no randomised clinical trials on the topic of recommendation (Evidence levels Il and I}
C  Requires evidence obtained from expert committee reports or opinions and/or clinical experiences of respected authorities. Indicates an absence of directly applicable

clinical studies of good quality (Evidence level V)

a negative diagnostic test at or after 4 weeks of age, fol-
lowed by a subsequent positive test result. The overall
rate of transmission was 24 % and of the 993 infected chil-
dren, the timing of acquisition was early in 314 (31.4%),
late in 225 (23.1%) and unknown in 454 (45.4%). The
mean duration of breast-feeding was nearly 7 months,
and the median 4 months. Results show a continued risk
of LPT throughout the breast-feeding period, which was
approximately constant over time [298]. The cumulative
probability of acquiring HIV infection after 4 weeks of
age was 1.6% at 3 months, 4.2% at 6 months, 7.0% at 12
months and 9.3% (95% CI 3.8-14.8) at 18 months.

13.0 Interventions to reduce MCT of HIV-
clinical scenarios

Table 5 summarizes eight clinical scenarios, where a dif-
ferent approach to therapy in pregnancy may need to be
considered. The issues relating to each scenario are dis-
cussed in this section as well as other sections of the text.
The classification of levels of evidence and grades of rec-
ommendations are summarized in Table 6.

Pre-labor Caesarean section at 38 weeks is recom-
mended as the mode of delivery in all scenarios where
the most recent viral load is detectable at 450 copies/ml
or where the viral load is unknown. Vaginal delivery
may be considered for women on stable therapy with an
undetectable viral load (<50 copies/ml) prior to delivery
as the risk of transmission is very low (<1%). However, it
is unclear from currently available data whether Caesar-
ean section might lead to any additional benefit in reduc-
tion of HIV transmission from this low level. These un-
certainties need to be discussed between the patient and
the medical and obstetric team in deciding on the indi-
vidual birth plan.

13.1 Scenario 1-where mothers do not yet require treatment
for their HIV disease

Asymptomatic women who do not require antiretrovi-

ral treatment for their own health, according to current
BHIVA Guidelines (CD4 count is 4,200/ mm [3], any viral
load) may be treated with a short-term ART (START) com-
mencing in the second trimester with standard HAART
regimens with the intention to achieve undetectable vi-
ral loads of <50 copies/ml prior to delivery. A protease-
inhibitor based combination is recommended. PIs have a
greater barrier to resistance development than NNRTIs
and can be stopped concurrently with the nucleoside
backbone. In addition PI pill burden and tolerance is im-
proving with newer formulations and there is a low inci-
dence of severe short-term side-effects. If non-nucleosides
are used, these must be discontinued 1-2 weeks prior to
the nucleoside backbone-or switch the NNRTI to a short-
acting PI before stopping the whole regimen-to reduce
the likelihood of the emergence of NNRTI resistance (see
Section 7.2.3, p. 23, BHIVA Adult Treatment Guidelines).

An alternative approach, in women who do not require
treatment for themselves, and who have a viral load of
less than 10,000 c/mL, is to use AZT monotherapy, com-
bined with an elective Caesarean section. The risk of ver-
tical transmission is low, and this reduces antiretroviral
exposure to the fetus in pregnancy. Maternal toxicity is
reduced and the risk of the development of resistance in
the mother, when used at this level of viral load, appears
minimal.

13.2 Scenarios 2, 3 and 4-women who required treatment for
HIV disease

It is recommended that women with any viral load
should be treated with antiretroviral regimens consid-
ered appropriated by BHIVA Guidelines for established
HIV infection. The pros and cons of these drugs are dis-
cussed above.

In treatment-naive mothers requiring HIV therapy
(Scenario 2), consideration should be given to safety and
efficacy data available in pregnancy, tolerability and
whether treatment is likely to be continued after deliv-

ery.
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There is most experience in pregnancy with zidovudine
and lamivudine as the nucleoside backbone, which is
therefore usually recommended in combination with ei-
ther a PI or a non-nucleoside drug (see Section 5).

13.3 Scenarios 3 and 4-women who conceive on ART

We now advise that these patients continue their current
treatment. Antiretroviral databases do not show an addi-
tional risk with this approach and there is also a theoreti-
cal concern that viral rebound will occur with this “struc-
tured treatment interruption,” which might be associated
with a significant CD4 lymphocyte decline. This may not
only jeopardize maternal health but in theory result in
reactivation of infections associated with congenital ab-
normalities, e.g. cytomegalovirus. Furthermore, many
women will not realize or report their pregnant status
until well into the period of organogenesis. It is also rec-
ommended to continue with efavirenz as there are no
human data to suggest an increased risk of neural tube
abnormalities. Furthermore, switching to nevirapine as
an alternative NNRTI may risk additional toxicity in the
form of hepatitis or skin rash, particularly if the mother’s
CD4 count has been increased due to her prior ART.

If the mother’s treatment is failing, then this should be
changed appropriately to ensure the lowest possible viral
load at the time of delivery. Resistance testing can help
to identify the best options. Only exceptionally should
antiretroviral therapy be initiated or changed during the
first trimester. Reasonable exceptions include serious ill-
ness for which antiretrovirals are the only recognized
therapy.

13.4 Scenario 5—women who present late in pregnancy

With women who present very late in gestation or in la-
bor, for whom no risk assessment has been possible, it
seems sensible to include compounds that rapidly cross
the placenta and have reliable pharmacokinetics in the
neonate. In this situation the most effective antiretrovi-
ral is nevirapine. Pls are not preferred because they have
limited trans-placental transfer. As always, combination
ART with at least two other drugs is recommended to
reduce the likelihood of resistance development as has
been shown with single-dose nevirapine monotherapy
during labor. Zidovudine should preferably be infused
IV, and all treatments should be continued after delivery
until the mother’s clinical, immunological and virologi-
cal status has been determined. Consideration should be
given to continuing triple therapy until plasma viremia
has become undetectable. Therapy should subsequently
be discontinued in the manner recommended in guide-
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lines for non-nucleoside regimens (see BHIVA Adult
Treatment Guidelines).

13.5 Scenario 6-threatened premature delivery

Here, management would depend on optimum obstetric
management (e.g. use of antibiotics and steroids where
indicated) along with appropriate ART to the mother
and infant, according to the situation.

13.6 Scenario 7-presentation of women after delivery

Where it is only ascertained after delivery that an infant
has been born to an HIV-infected mother, where ma-
ternal interventions have been declined or when inter-
ventions were introduced after labor had started, post-
exposure prophylaxis (PEP) should be offered as soon
as possible. There are observational data that zidovu-
dine can reduce transmission in this situation if given
within 48 hours of delivery. Although there are no data,
it would seem logical and consistent with other PEP reg-
imens recommendations for high-risk exposure to offer
triple-combination therapy for 4 weeks.

13.7 Scenario 8-mother of unknown status presenting (re-pre-
senting) in labor

Attempts must be made to (re)discuss the HIV test and
if agreed perform a rapid test to determine the status.
Where results are delayed (or unknown) PEP (triple)
should be given to the infant according to standard risk
assessment procedures [265] (http:/ /www.bashh.org -
Clinical Effectiveness Guidelines (CEG) for post expo-
sure prophylaxis following sexual exposure).
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