
In the five years since our last review

there have been considerable ad-

vances, both in the prevention of

mother to child transmission (MTCT) of

HIV, and in the treatment of HIV infected

children with highly active antiretroviral

therapy (HAART).1 There are now over

600 children living with HIV in the UK,

the majority of whom were born to

mothers who acquired HIV in Africa.2

Currently, about two thirds live in

London, but this may change if refugees

continue to be dispersed to other parts of

the country. Antenatal testing for HIV

has been shown to be cost effective

throughout the UK.3 However, although

uptake of testing has increased in Lon-

don, rates of detection of previously

undiagnosed women during pregnancy

are about 60% outside London.2 HIV

infected babies are still presenting seri-

ously ill and dying with Pneumocystis cari-
nii pneumonia (PCP) in the first months

of life.4 In 1999 the Department of

Health (DoH) set targets that by the end

of 2002, all UK health authorities should

increase uptake of antenatal HIV testing

to 90%, with the aim that 80% of HIV

infected pregnant women nationally

would be identified and offered

treatment.5 These targets will only be

met if testing rates are increased outside

London.6 Paediatricians throughout the

UK need to be familiar with how MTCT

of HIV is prevented, and how to manage

children born to HIV infected mothers.

This paper summarises the recent devel-

opments in prevention and management

of HIV infected children.

MOTHER TO CHILD
TRANSMISSION OF HIV
INFECTION
The rate of MTCT prior to the advent of

interventions in Europe and USA was

around 15–20%, compared with about

30% in Africa. Most of this difference is a

result of breast feeding, which approxi-

mately doubles the transmission rate. In

non-breast feeding populations, around

two thirds of MTCT occurs around the

time of delivery. The increased uptake of

interventions in pregnancy between

1995 and 2001 has led to vertical

transmission rates falling below 2% in
women diagnosed antenatally.7 These
interventions include the use of perina-
tal antiretroviral therapy (ART),8 elective
caesarean delivery,9 and not breast
feeding.10 ART reduces MTCT by decreas-
ing maternal viral load and by providing
pre- and post-exposure prophylaxis to
the infant. An increasing proportion of
women are taking triple ART during
pregnancy. MTCT rates below 1% are
being reported among women on
HAART with undetectable HIV viral load
at delivery.7 Guidelines on the manage-
ment of HIV infected women during
pregnancy and the follow up of their
infants are available and regularly
updated.11 12 In the UK, over 95% of
women who know their HIV status in
pregnancy take up these interventions.13

Concerns about toxicity of ART in preg-
nancy were raised by reports of mito-
chondrial dysfunction in HIV uninfected
infants exposed to ART in pregnancy,14

but this is likely to be rare as it has not
been observed after extensive retrospec-
tive reviews of other large cohorts.15

Although additional concerns about the
potential carcinogenicity and reproduc-
tive effects of perinatal ART also remain,
current evidence strongly suggests that
the benefit of ART to reduce MTCT far
outweighs potential harm. In the UK,
long term surveillance of uninfected
children born to HIV infected mothers
will be coordinated through the National
Study of HIV in Pregnancy at the
Institute of Child Health (ICH).

The case for routinely offering and
recommending HIV testing as an inte-
gral part of routine antenatal care for
women is now overwhelming, and in the
UK has been accepted by professionals
and government for all parts of the
country, not just London. In 1998, an
Intercollegiate Working Party recom-
mended that HIV testing be “normal-
ised” during pregnancy and urgently
integrated into routine antenatal
testing.16 Studies have shown that the
uptake of testing by women is most
affected by the attitude of the health
provider offering testing, and is not nec-
essarily related to the time taken to offer
the test, the place of antenatal booking,

or the extent of discussion.17 Simple

information that HIV MTCT can be

prevented has now been incorporated

into written leaflets on antenatal screen-

ing tests in most London maternity

units. The DoH leaflet can be down-

loaded from the web (www.doh.gov.uk/

eaga/betterbaby.htm) and can be inte-

grated into information given on all

routine screening tests at the time of

booking. The HIV test is then taken as

part of the normal booking bloods, with

no other counselling unless the woman

requests further information. Women

found to be infected need considerable

support from a multidisciplinary team.

In the past two years, there has been an

increase in the proportion of previously

undiagnosed women detected during

pregnancy, rising from less than 20% to

over 80% in inner London and from very

low levels to around 60% outside

London.2 High levels of uptake of ante-

natal HIV testing can be achieved outside

London in low prevalence areas.18

Achieving the DoH targets by the end of

2002 is principally the responsibility of

those providing antenatal care. However,

paediatricians also have an important

role in ensuring that this work is under-

way locally. Otherwise, even in low

prevalence areas, they will be faced with

children whose HIV infection could have

been prevented.

MANAGING HIV INFECTED
CHILDREN
HIV infection should be considered in

the differential diagnosis of a wide vari-

ety of paediatric conditions. Too often in

the UK opportunities for making an ear-

lier diagnosis have been missed.19 There

are two principle categories of infected

children. One fifth of children infected

perinatally develop rapidly progressive

symptomatic disease, typically present-

ing with Pneumocystis carinii pneumonia

around 10–14 weeks of age, or develop-

mental delay or regression in the first

year of life. This mode of presentation

will decline with the successful imple-

mentation of antenatal screening. The

other four fifths of perinatally infected

children have a median survival without

treatment of around nine years, and a

proportion do not present until the

second decade of life. Such children may

have been born in the UK before screen-

ing was undertaken, or have been born

abroad, or received blood products in

high HIV seroprevalence areas such as
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sub-Saharan Africa, South East Asia,
and increasingly India, Eastern Europe,
the Caribbean, Latin America, and
China. We should be testing more chil-
dren who present with lymphadenopa-
thy, hepatosplenomegaly, persistent pa-
rotid enlargement, shingles, extensive
molluscum, thrombocytopenia, recur-
rent infections, failure to thrive, or unex-
plained organ disease.

All paediatricians in collaboration
with local genitourinary medicine
(GUM) centres should be able to hold a
sensitive pretest discussion with
caregivers, explaining the benefit of early
diagnosis, and the implications of a posi-
tive result for the family.20 If a child is
being adopted or entering long term fos-
ter care, consideration should be given to
testing for HIV, and hepatitis B and C.
Ideally maternal consent should be
sought, to enable the mother to seek
appropriate help for herself if any blood
borne viruses are detected.

“Seventeen antiretrovirals
are now available for

children”

Combination ART has converted HIV
into another treatable chronic disease of
childhood. From around 1988–94 only
one drug was available—zidovudine
(ZDV, AZT). Dual therapy was introduced
in 1994–97, and triple therapy followed
in 1998–99. Seventeen antiretrovirals are
now available for children. Sustained
control of viral replication requires three
or more drugs in combination. Even
before the introduction of triple ART,
mortality rates from HIV were decreas-
ing, probably because of increased use of
prophylaxis to reduce opportunistic in-
fections such as PCP and the use of dual
ART.21 22 The introduction of HAART has
led to further reductions in disease
progression and mortality in Europe and

North America. Eradication of HIV is not

possible with the current drugs, and

children will probably have to stay on

some form of therapy life long. Most

children on HAART remain clinically

very well, thriving normally, and asymp-

tomatic. The CD4 cell count (predomi-

nantly CD45RA+, naïve T cells) may

continue to increase for many months,

although immunological abnormalities

persist in vitro.

Obstacles to long term successful

treatment include poor adherence re-

lated to unpleasant tasting suspensions

or many large tablets, short and long

term adverse effects (including abnor-

mal lipid, glucose, and bone metabo-

lism), and lack of family routines. There

are still limited pharmacokinetic data for

many antiretrovirals, particularly in in-

fants and adolescents, and therapeutic

drug monitoring is increasingly used.

Older children need to gradually learn
the details of their diagnosis to enable
them to take increasing responsibility for
their own health, and certainly before
they become sexually active. With effec-
tive multidisciplinary support from
health professionals and voluntary sec-
tor organisations, the majority of in-
fected children will survive into adult-
hood, and transitional care to GUM
services must be anticipated.

It is not clear when HAART should be
started. Children with AIDS defining
conditions or severe immunosuppression
(CD4 <15%, particularly if falling)
should start HAART immediately. Mini-
mally symptomatic children with stable
CD4 percentages >20% can have treat-
ment deferred. In most children good
immune reconstitution is achieved, but
there is frequently incomplete suppres-
sion of viral replication. This leads in
time to selection of drug resistant virus,
virological failure, declining CD4 counts,
and the need to sequence onto new drug
combinations. Children should be
treated in accordance with the PENTA
(Pediatric European Network for the
Treatment of AIDS) Guidelines on ART
use in HIV infected children.23 Many
questions remain to be answered and
entry into clinical trials should be en-
couraged. Novel strategies for boosting
HIV specific immune responses are
under investigation. In Europe, trials of
antiretroviral therapy and other treat-
ment modalities are conducted through
the PENTA network (www.pentatrials.
org).

The clinical management of children
with HIV is increasingly complex, and
ideally should be provided in a family
clinic setting that meets the needs of all
family members, including uninfected
but affected siblings. Clinical governance
would strongly suggest that now all
infected children should only be man-
aged in service networks in collaboration
with one of the specialist paediatric HIV
multidisciplinary teams (see below).24

This is in line with the new national DoH
Sexual Health and HIV Strategy.20 The
Collaborative HIV Paediatric Surveil-
lance (CHIPS, coordinated from the
MRC Clinical Trials Unit in collaboration
with ICH) is now collating details of all
HAART use and clinical and surrogate
marker outcome data for HIV infected
children attending 14 hospitals. Paedia-
tricians, nurses, and other health profes-
sionals interested in HIV in children
have formed the Children’s HIV Associ-
ation (CHIVA) as a subgroup of the Brit-
ish HIV Association.

Worldwide UNAIDS estimate that 2.7
million children are living with HIV, of
whom only 1% live in Europe and the
USA. A further 4.5 million infected chil-
dren have died, and over 13 million have
been orphaned. In many sub-Saharan
countries, between a third to a half of all

under 5 mortality is now a result of

AIDS.25 Perinatally infected children in

Africa may have mortality rates of over

80% in the first three years of life.26 HIV is

slowing economic development in many

countries, and there is an urgent need to

support HIV prevention and treatment

programmes through international

agencies and through hospital to hospi-

tal (UK–resource poor country)

initiatives.27

The highly mutable virus is an elusive

target for vaccine development. The

International AIDS Vaccine Initiative is

putting into place structures for large

studies, as vaccines remain the principle

hope for global control.
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Clinical Evidence is a regularly updated evidence based journal available world wide
both as a paper version and on the internet. Clinical Evidence urgently needs to recruit a
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with experience in evidence based medicine and the ability to write in a concise and
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• Appraising the results of literature searches (performed by our Information Specialists) to

identify high quality evidence for inclusion in the journal.
• Writing to a highly structured template (about 1500–3000) words), using evidence from

selected studies, within 6–8 weeks of receiving the literature search results.
• Working with Clinical Evidence Editors to ensure that the text meets rigorous epidemiological

and style standards.
• Updating the text every eight months to incorporate new evidence.
• Expanding the topic to include new questions once every eight months to incorporate new

evidence.
• Expanding the topic to include new questions once every 12–18 months.

If you would like to become a contributor for Clinical Evidence or require more
information about what this involves, please send your contact details and a copy of your
CV, clearly stating the clinical area you are interested in, to Polly Brown
(pbrown@bmjgroup.com).
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