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Sexually transmitted diseases in children:
HIV infection

JacquelineY Q Mok

Historical overview
AIDS was recognised in children in 1982, as
"unexplained immune deficiency and opportu-
nistic infections". -3 The majority of the
infants had mothers who were promiscuous or
drug addicted, and who also had AIDS. The
importance of transmission of HIV from
mother to child was soon established, and until
recently, perinatally acquired infections
accounted for 80% of all children in the USA
and Europe who were infected with HIV.
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Epidemiology
Of 10 million adults throughout the world with
HIV infection, 75% have been infected
through heterosexual transmission. This has
resulted in an increasing number of women
who have been infected, and with it, a rise in
the numbers of children. Children under the
age of 13 years with AIDS represent about 2%
of all the total cases reported to the World
Health Organisation. Reporting cases ofAIDS
underestimates the size of the problem, and it
is estimated that there are about one million
children throughout the world infected with
HIV.

In sub-Saharan Africa, some 900,000
infants have been estimated byWHO to have
been bom infected with HIV. In Latin Amer-
ica, about 10,000 children are infected as a

result of vertical transmission. The numbers of
infected children in South and South-East Asia
are not known, but the virus is spreading
rapidly through heterosexual intercourse and
by the end of this century, more Asians may be
infected each year than Africans.

In the USA, the numbers ofpaediatric AIDS
cases rose four-fold between 1985 and 1990,
and at the end of February 1992, there were
3,406 cases of AIDS reported in children, the
majority infected as a result of vertical trans-
mission.

In Europe, paediatric AIDS cases are con-
centrated in Romania, France, Italy and Spain.
As of March 1991, 2338 cases had been
notified to the WHO Collaborating Center on
AIDS, half of whom were Romanian orphans
infected by horizontal transmission.4 With the
exception of Romania, the majority (77%) of
children have been infected by mother-to-child
transmission of HIV.

In the United Kingdom 370 children under
15 years of age have been infected with HIV,
64% of whom are children with coagulation
disorders.5 With the introduction of donor
screening and heat treatment of blood prod-
ucts, no new cases have been documented

where infection occurred through transfusion.
Although only 107 children were reported to
have mother-to-child transmission as a risk
factor, the increase in the number ofwomen of
child bearing age with HIV infection is likely to
result in an increase in the numbers of infected
children. Recent surveys of matemal HIV
infection, using anonymous unlinked samples
from newborn babies, revealed a seropreva-
lence of 0 59 per 1,000 in the Thames regions
and 0.29 per 1,000 in Scotland as a whole.
Within these areas, inner London and Edin-
burgh were shown to have particular problems,
with seroprevalence figures of 1.26 and 2-46
per 1,000 respectively, during 1990.6 7

Routes of transmission
The principle routes of HIV infection, for the
paediatric population are: (1) Mother-to-child,
or vertical, transmiission, (2) Nosocomial
spread through the use of inadequately steri-
lised needles and syringes, (3) Transfusion of
unscreened blood and untreated blood prod-
ucts. Child sexual abuse has been associated
with HIV transmission in a small number of
cases. The importance of this route of trans-
mission has yet to be determined.8
Although intrauterine transmission is undis-

puted, the actual timing of infection is unclear.
Descriptions of dysmorphic features suggest
early (first or second trimester) infection,9 and
HIV antigen has been identified in fetal and
placental tissue from eighth week abortuses.'`
On the other hand, reports of children present-
ing with the slowly progressive form of HIV
disease suggest that infection may have been
acquired round about the time of delivery.

Several prospective studies undertaken in
Europe, USA and Africa of children born to
HIV infected women, have reported the rate of
mother-to-child transmission of 13-40%."-'3
These variations may be partially explained by
different enrolment criteria; different methods
used to define HIV infection in the young
child; differing lengths of follow-up of the
cohort, as well as by differences in the clinical
and immunological status ofthe mothers at the
time of delivery. A combination of maternal,
fetal and virological factors is likely to influ-
ence the risk ofHIV transmission from mother
to child.

Despite the abundance of infected blood
and amniotic fluid during delivery, intra-
partum infection has not been documented to
occur. Prospective follow-up studies of large
cohorts of children born to HIV infected
women have not demonstrated a protective
effect of Caesarean section. Interestingly, a
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recent report from the International Registry
of HIV-exposed twins showed that 50% of first
born twins delivered per vaginum and 38% of
firstborns delivered by Caesarean section were
HIV infected, compared with 19% of second
borns delivered by either route. The authors
postulated that as the first twin passed through
the cervix and birth canal, exposure to mater-
nal blood and fluids resulted in a higher
incidence of infection, compared with the
second twin.'4 The relative importance of
transmission at delivery is emerging, and
deserves further study as there are obvious
implications for the interruption of mother-to-
child transmission by vaccination.

It has been established that breast feeding
during acute HIV infection in the post-partum
period poses a risk to the infant.'5 Although
previous prospective studies have failed to
recruit sufficient numbers of infants, higher
rates of transmission have been reported in
breast fed children. A recent analysis of risk
factors for mother-to-child transmission of
HIV, from the European Collaborative Study,
reported on 1,005 children from 19 centres.
The rate of vertical transmission was sig-
nificantly higher in breast fed compared to
never breast fed infants (31% vs 14%,
p < 0 05).16 The balance of evidence appears
to favour breast feeding as an important route
of transmission of HIV from mother to child,
although the exact contribution has not been
quantified.

In the United Kingdom, the largest group of
children with HIV are boys with haemophilia,
infected because of therapy with factor VIII
and IX. Since October 1985, universal screen-
ing of donors and treatment of blood products
have virtually eliminated new cases of transfu-
sion-associated HIV infection. However, in the
developing world, transfusion related infection
continues to be a problem, owing to the cost of
implementing universal screening of donors.
Recently, many countries in Eastern Europe
have revealed many cases of paediatric AIDS,
caused by nosocomial spread by the use of
inadequately sterilised syringes and needles.
Children have been reported from Romania
and the USSR. Horizontal transmission of
HIV in large cohorts of young children have
not been studied as intensively as children with
vertically-acquired disease. It remains to be
seen whether the incubation period, natural
history and clinical spectrum of horizontally
acquired disease in the young child differ from
that seen in the child with vertical infection.

Diagnostic methods
Prospective studies of children born to HIV
infected women show that the efficiency of
mother-to-child transmission of the virus is
about 30%. There is a customary wait of 18
months while maternal IgG antibodies clear,
before the child can be classified as being
infected or not. Early diagnosis of HIV infec-
tion in infants is essential, as therapeutic
advances mean that prophylactic treatment
against opportunistic infections and antire-
troviral therapy can be offered to infected
infants. The lack of a single sensitive, specific

and practical laboratory test for early diagnosis
means that many tests are still being used.

(a) HIV antibody Tests for antibody to HIV
using IgG assays remain the most reliable
indicator of infection in adults and older
children. In most individuals, currently
licensed test kits will detect HIV antibody
within 4 to 12 weeks of initial infection,
although prolonged seroconversion periods
have been reported. The transplacental passage
of IgG antibodies means that a positive HIV
antibody result in a young infant, less than 18
months old, does not necessarily imply infec-
tion. In addition, some infected infants are
hypogammaglobulinaemic and will not pro-
duce antibodies despite being infected.
Reports of the detection of HIV specific IgA
antibodies in the saliva of infected children
may be helpful in early diagnosis. ' Another
technique, using a modification of antibody
testing, detects the presence of HIV-specific
antibody-producing B lymphocytes in the
infant's circulation. One method for the in
vitro antibody production (IVAP) assay is to
separate peripheral blood lymphocytes from
whole blood,, stimulate the lymphocytes and
test the culture supernatant with standard
methods for antibody detection.'8 A positive
antibody test means previous sensitisation of B
lymphocytes in an infected infant.

(b) HIV culture The virus can be cultured
from peripheral blood mononuclear cells, or
plasma. Although a positive culture remains
the gold standard diagnostic test, its usefulness
is limited as cultures generally take 7-28 days
to complete, are costly and labour intensive,
and requires special safety precautions for the
laboratory personnel. Also, it requires a rela-
tively large volume of blood, making it less
practical in neonatal practice. The decreased
sensitivity of the test, due to small volumes of
blood or to low virus load in asymptomatic
individuals, means that a negative culture
result does not necessarily exclude HIV
infection.

(c) HIV antigen HIV core antigen can be
detected using commercially available kits. In
the presence of high titres of HIV specific
antibody, however, antigen is complexed to the
antibody and is therefore undetectable. Studies
of infants born to HIV infected mothers have
found very few infants to be antigen positive
early in the course of disease, owing to the
presence of maternal antibody.`' HIV antigen
is usually detected at specific points in the
natural history of the disease-prior to sero-
conversion and in the terminal stages of the
disease. The concentration of core antigen
correlates with virus load, and is sometimes
used to monitor the effect of antiviral therapy;
as well as a prognostic marker of disease
progression.

(d) Polymerase chain reaction This promis-
ing technique amplifies HIV-DNA a million-
fold to increase the probability of detection. It
allows detection of ten molecules of viral DNA
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in 1 ug of human DNA, or one HIV-DNA
molecule in 100,000 mononuclear cells.
Although highly sensitive, the method has its

limitations, which has prevented its routine
use. False positive results arise from con-
tamination, and the technique is labour inten-
sive. Early investigators have reported
discordant results when comparing PCR
methods with HIV culture and antigen
detection.` ` It is likely that the sensitivity of
PCR varies during the course ofHIV infection,
being least sensitive when the individual is
asymptomatic.2`

(e) "Surrogate tests" For many children,
non-specific laboratory abnormalities usually
alert the paediatrician to a diagnosis of HIV
infection. Polyclonal hypergamma-globulinae-
mia has been reported to be an early and
specific indicator of HIV infection." 22 In the
European Collaborative Study about 40% of
infected children showed evidence of raised
gammaglobulin levels by three months. By six
months, hypergammaglobulinaemia was
shown to be a reliable predictor of infection,
with a sensitivity 77% and specificity of 97%.
At the same age, low CD4/CD8 ratio was
found to have a sensitivity of 31% and a
specificity of 99%. Decreased CD4+ T cells
and a low ratio of CD4/CD8 T cells usually
occur late in paediatric HIV disease. However,
no large studies have been performed to define
the normal ranges for CD4 and CD8 cells in
children.
Thrombocytopaenia may be the presenting

feature in many HIV infected children. Indeed,
these children are often seen by haematologists
and treated as "immune thrombocytopaenia"
prior to HIV testing.

Clinical presentation
Children who have haemophilia and HIV
infection resemble adults in the incubation
period and clinical manifestations of the dis-
ease; and their clinical presentation will not be
discussed in this section. For those infected by
mother-to-child transmission, the mean incu-
bation period is about 2-3 years (90% con-
fidence interval 1*9-3P1 years), although
children presenting at an older age have been
reported. Despite infection occurring in utero,
clinical disease is rarely seen in the neonatal
period, apart from the dysmorphic features
described by workers from New York.' The
existence of this "fetal AIDS syndrome"
remains controversial.

In perinatally-infected children, retrospec-
tive reviews and prospective studies have
delineated a bimodal distribution in the clinical
spectrum. In the USA, two retrospective
reviews23 24 of cohorts of children showed that
80% presented with a severe infantile form of
the disease. The median age at diagnosis was 8
months; median survival from birth 77
months, and from diagnosis, 38 months. Scott
and her co-workers showed that the AIDS
indicator disease influenced survival, with
Pneumocystis carinii pneumonia claiming the
highest mortality in infants less than a year
old.23The prospective European Collaborative

Study, confirmed the bimodal clinical
picture." By 12 months, 26% of 64 infected
children had developed AIDS, with a mortality
of 17% during the first year. Thereafter, the
disease progression slowed down considerably,
with the rest of the infected children remaining
stable with the "slowly progressive" form of
HIV disease. The natural history of this form of
the disease remains to be elucidated, although
it is doubtful if natural history studies would
remain ethical, in the presence of therapeutic
advances. It is more likely that the "unnatural
history" will unfold, as antiretroviral therapies
are used in children.
For all infected children, the clinical mani-

festations of the disease are varied and the
course variable. Attempts have been made to
classify paediatric HIV infection, according to
organ involvement, and the one proposed by
the Centers for Disease Control25 is shown in
table 1.

P2A non specific findings Although common
in the early stages of HIV infection, these
findings also occur in the absence of HIV
infection, especially in children from areas of
multiple deprivation and from developing
countries. Symptoms include recurrent fever,
diarrhoea and failure to thrive, while common
signs are lymphadenopathy and hepatospleno-
megaly which may resolve spontaneously.

P2B progressive neurological disease HIV
involvement of the central nervous system has
been reported in up to 90% of children from
the United States,26 27 while prospective fol-
low-up of children in the European Collabora-
tive Study found that only 30% had
neurological involvement.28 Clinically, affected
children present with a loss or delay in acquisi-
tion of developmental milestones (over at least
3 months); impaired head growth (either by
serial measurement of head circumference, or
cerebral atrophy on CT); or progressive sym-
metrical motor deficits due to abnormal gait,
tone or weakness.
The presence of HIV antigen in the CSF in

excess of 25 pg/ml confirms the diagnosis of
encephalopathy, but there is poor correlation
between clinical severity and laboratory abnor-
malities in the CSF. It is important to exclude

Table 1 Classification system for HIV infection in
children <13 years of age24

P-O

P-1

P-2

Indeterminate infection in children < 15 months old,
with perinatal exposure to HIV
Asymptomatic infection
A. Normal immune function
B. Abnormal immune function
C. Immune function not tested
Symptomatic infection
A. Non specific findings
B. Progressive neurological disease
C. Lymphoid interstitial pneumonitis
D. Secondary infectious diseases

1. Those listed in surveillance definition
2. Recurrent serious bacterial infections
3. Other infections

E. Secondary cancers
1. Those listed in surveillance definition
2. Others

F. Other diseases possibly caused by HIV, for
example, hepatitis, cardiopathy, nephropathy,
haematological and dermatological diseases.
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opportunistic infections of the brain as a cause
of the neurological signs; however, compared
with adults, children rarely have opportunistic
infections of the central nervous system.

P2C lymphoid interstitial pneumonitis This
debilitating interstitial lung disease is a charac-
teristic feature of AIDS in childhood, occur-
ring in about half of the cases meeting the
criteria for AIDS. The onset is insidious, with
dyspnoea on exertion and a dry cough. Ini-
tially, signs relating to the respiratory system
may be minimal, but chronic polyglandular
enlargement (including parotids and perihilar
nodes) may be present. With disease progres-
sion, finger clubbing is seen. The prognosis for
children with LIP is better than for those
presenting with other AIDS indicator
diseases,23 although survivors have severely
restricted exercise tolerance.
A chest radiograph shows diffuse bilateral

reticulonodular interstitial infiltrates with or
without perihilar lymphadenopathy. The
abnormalities persist despite antimicrobial
therapy. A presumptive diagnosis can be made
when radiological findings are unchanged or
deteriorate over 2 months, and other infective
causes (tuberculosis, pneumocystis, CMV)
have been excluded. The definitive diagnosis is
made by lung biopsy and histological examina-
tion, when interstitial infiltrates with lympho-
cytes and plasma cells are seen.

P2D secondary infectious diseases Despite poly-
clonal hypergammaglobulinaemia, recurrent
serious bacterial infections are common. Chil-
dren can present with pneumonia, meningitis,
abscesses of internal organs, bone or joint
infections, and septicaemia. Organisms
include streptococcus, pneumococcus, staphy-
lococcus, haemophilus and salmonella spe-
cies.

Opportunistic infections are the hallmark of
AIDS, the commonest being Pneumocystis car-
inii pneumonia (PCP). The diagnosis ofPCP is
usually invasive and hazardous in an ill child,
but the use of monoclonal antibodies has
allowed detection of pneumocystis antigen
from nasopharyngeal secretions, obviating the
need for bronchoalveolar lavage or lung biopsy
in the very sick child.29

Oral candida can lead to dissemination
throughout the gastrointestinal tract, resulting
in anorexia and dysphagia. Other opportu-
nistic organisms which cause disseminated

Table 2 Surveilance programme for infants born to HIV
infected women

At each visit,
- Review growth, development and signs of

HIV infection
-Discuss child care issues, including

immunisation
- Monitor laboratory results
-Liaise with mother's physician
-Ensure mother understands where and

from whom advice should be sought, if
child is unwell. This is important where
there is shared care.

Referral and liaison if necessary to,
-Paramedical staff
- Education department
- Social work department
- Voluntary agencies/self help groups

disease including cytomegalovirus, herpes sim-
plex virus and atypical mycobacteria.

P2E secondary cancers Kaposi's sarcoma, the
feature ofAIDS in homosexual men, has been
reported in 4% of children. Other cancers
which have been described in HIV infected
children include lymphoma and Ewing's sar-
coma. It is imperative that a national cancer
registry is established, so that further malig-
nant disease can be monitored, as the children
survive longer. Only then can the long term
effects of therapeutic intervention be unrav-
elled.

P2F other diseases Children have presented
with conditions such as cardiopathy, nephro-
pathy, thrombocytopaenia, anaemia and der-
matitis which have not been definitively
attributed to HIV. With time, it is obvious that
no organ in the body is spared the effects of
HIV, either directly or indirectly. Figure 1
summarises the spectrum of HIV infection.

Follow-up regimes
In Edinburgh, evidence of HIV infection in
pregnant women has concentrated almost
exclusively on those who have been intra-
venous drug users, or whose parmers were
known to be HIV seropositive due to drug
use.'0 The women live in severely deprived
areas of the city, where other existing features
predispose to adverse pregnancy outcome and
high infant mortality, rather than HIV infec-
tion per se.'
The unpredictable lifestyles and low level of

antenatal care amongst HIV infected pregnant
women demand a high level of coordination
between medical, obstetric and paediatric staff
in order to ensure that both mother and child
are followed up. The model in Edinburgh is
that of a family clinic, with home visits made if
necessary.'2 The paediatrician is usually intro-
duced to the woman in the antenatal period, to
discuss issues surrounding mother-to-child
transmission. The paediatrician is present soon
after delivery, to examine the child and obtain
relevant specimens. Future visits are then
arranged.

All infants born to HIV infected women
should be followed up intensively in the first
year of life, with regular clinical examinations
and venesection, in an attempt to make a
definitive diagnosis in the infant. Early recog-
nition of HIV infection allows appropriate and
aggressive therapy, which may prolong sur-
vival. After the age oftwo years, a proportion of
children will be "presumed uninfected", and
follow-up can relax to six monthly until the age
of 5 years. The ultimate outlook for children
born to HIV infected women is unknown, and
ideally, all children should be "tagged" in case
future illnesses may be HIV related. It is
accepted that follow-up should reach adoles-
cent, although in practice, the stigma of the
disease usually means that most parents will
opt out of follow-up once the children reach
school age. Figure 2 outlines one follow-up
regime, used in Edinburgh, while table 2
summarises the surveillance programme.
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HIV infection

Asymptomatic (P1)

Non specific findings (P2A)

i

HIV disease

l l
Encephalopathy Lymphoid

interstitial
pneumonitis

(P2B) (P2C)

Secondary
infectious
disease
(P2D)

Secondary
cancers

(P2E)

l
Other

diseases

(P2F)

= Paediatric AIDS

Figure 1 Clinical spectrum ofpaediatric HIV infection.

Management
The HIV affected family
The majority of children infected with HIV
have acquired the infection from their mother.
Consideration must always be given to the
health of parents, when child care needs or
therapeutic interventions are discussed. With
increasing numbers of young parents suffering
ill health and requiring frequent hospital
admission, close liaison must be developed
with colleagues in the SocialWork Department
so that alternative care can be arranged for the
children. The low rate of mother-child trans-
mission in the western world (about 20%)
means that in many families, a proportion of
children born to HIV infected women will not
be infected, but are by no means unaffected by
illness and death in their families. AIDS
orphans are those children bereaved by par-
ental death, who may or may not be infected
themselves. These children need help to come

Follow-up regime

Infants born to HIV infected women

1-2 monthly follow-up till
18-24 months

1~~~~~~~~~~~~~~~~~~~~~~~
Infected

Review as clinically
indicated, at least

3 monthly

Figure 2 Follow up regime.

Presumed uninfected

6-12 monthly review
? for how long

to terms with issues such as drug use, parental
life styles, repeated hospitalisations and even-
tual death in a parent or sibling. Physicians
who look after young adults or children with
HIV infection need to consider the wider
issues of "living with AIDS".

Treatment HIV affects every system, and the
underlying principle in therapy is close mon-
itoring of the child so that medically-treatable
complications can be identified and treated
promptly. Attention must be paid to the
growth and nutrition of the child, and expert
advice sought from a paediatric dietitian when
there is evidente of anorexia, failure to thrive
or weight loss.

Prophylaxis
(a) Recurrent bacterial infections Regular nose
and throat swabs allow monitoring of back-
ground bacterial flora, so that appropriate
antibiotics can be instituted when respiratory
infections are diagnosed. The use of regular
intravenous immunoglobulin to prevent bacte-
rial infections is used widely, and a recent
report from a multicentre double blind placebo
trial in the United States revealed the positive
benefits of IV IgG therapy.33 Children with
CD4+ cells of greater than 200/mm3 were
found to have benefited most from IV IgG
therapy, with a reduction in the number of
hospitalisations and an increase in infection-
free intervals.
(b) Pneumocystis carinii pneumonia This is the
most common AIDS defining illness in chil-
dren, and when present in a child less than one
year old, has a poor prognosis. In adults,
independent predictors of PCP are persistent
candidiasis, fever and a CD4+ T cell count of
<200/mm3. A recent retrospective study in
children reported a mortality of 59%, and
showed that at the time of diagnosis of PCP,
36% of the children had CD4 counts of >
450/mm3, with 27% of infants having counts of
> 1,000/mm3. This would limit the predictive
value of CD4 counts.34

Recent guidelines for commencing prophy-
laxis against PCP are shown in Table 3.5

Antiretroviral therapy Of the antiretroviral
agents, most attention has focused on azido-
thymidine (AZT, zidovudine) which is the only
drug with antiretroviral effects licensed to treat
HIV infected children at present. The safety,
tolerance of and therapeutic response to the

Table 3 Guidelines for initiation ofPCP prophylaxis34

Primary prophylaxis should be started when the absolute
CD4+ count (cells/mm`) is less than that appropriate for the
age of the child:
Age CD4+ (cells/mm')

1 -11 months 1,500 If no absolute count
12-23 months 750 available, start PCP
2-5 years 500 prophylaxis if

>5 years 200 JCD4+ <20%

Any child who has had an episode of PCP should be started
on prophylaxis, regardless of age or CD4+ count.

Recommended Regime
Trimethoprim 150 mg/M2 and sulphamethoxazole 750 mg/m2
per day, given in two divided doses, three times a week.

r v . w w
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drug were examined in 88 children from nine
centres in the United States with advanced
HIV disease.36 The drug was well tolerated,
and although 61% showed evidence of haema-
tological toxicity, spontaneous resolution
occurred although some required dose modi-
fication or transfusion. The resultant clinical,
immunological and virological improvements
were similar to those reported in adults.
Although a paediatric syrup has been

licensed for use in many countries, no guide-
lines exist as to when to start treatment, what
dose to give, how frequently to give it and for
how long treatment should continue. The
dosage has been reported to vary from
360-720 mg/m2/day, given in 2-4 doses. A
multicentre European trial will commence
shortly to assess the effect of early versus
deferred use ofAZT in children with asympto-
matic HIV infection.

Other dideoxynucleosides which have been
evaluated only in Phase I and II studies
involving children are dideoxycytidine (ddC)
and dideoxyinosine (ddI). Agents which com-
pete for attachment to viral protein (gpl 20)
would block viral entry into CD4+ cells, and
one such drug under evaluation is recombinant
CD4. In theory, each stage of HIV replication
is a potential target for therapy, and while
many trials are ongoing, the only drug with
proven efficacy is zidovudine.

Future developments
Since reporting of AIDS and HIV infection
began in the United Kingdom in 1982, inter-
esting trends have emerged. In the twelve
months ending 30.6.91, AIDS cases in men
increased by 22%, while a 93% increase (from
58 to 112) was seen in women.5 The potential
for heterosexual transmission was indicated by
the fact that 18% of AIDS cases and 34% of
HIV infected persons were known to be
heterosexual. One way to monitor the spread
of the epidemic in the heterosexual population
is by serological testing ofneonatal dried blood
spots. With recent surveys67 reporting on the
increasing HIV seroprevalence amongst
women with live born infants, it is necessary to
allocate resources for universal voluntary HIV
testing as part of the antenatal programme.
The mechanisms and timing of HIV trans-

mission from mother-to-child require further
elucidation. Without knowing the exact time
when infection in the fetus occurs, treatment
protocols aimed at interrupting transmission
cannot be developed. With results of studies
suggesting intrapartum infection,14 37 the pos-
sibility exists that passive immunisation or
active treatment with antiretroviral drugs given
in the newborn period could prevent infection
in the neonate.
The advent of new therapies which delay

progression of HIV disease makes it imperative
that those infected infants born to HIV sero-
positive mothers be recognised early, so that
effective treatment strategies can be offered. At
present, the presence of maternal HIV anti-
bodies in the infant's circulation causes delays
in diagnosis. Although many diagnostic tech-

niques have been used, none have been shown
to be useful for practical purposes. There is an
urgent need for a comprehensive study to
evaluate methods for the early diagnosis of
HIV infection within the first six months of
life. Also, the predictors of disease progression
should be studied in order that those infected
children with rapidly progressive disease can
be offered treatment. It is likely that future
developments in drug treatments will involve
combination therapy, where several drugs are
used to maximise efficacy while minimising
toxicity.

In Africa and many Western countries, the
majority of HIV infected children are infected
because of mother-to-child transmission.
Often, one or both parents are infected and in
some families, there may be more than one
infected child. The uninfected siblings are
affected by illness and death in the family. The
HIV affected family, and the millions ofAIDS
orphans of the future demand a high degree of
collaboration between physicians caring for
children and adults, hospital and community
services, and staff working in social services
and education departments.` The resource
implications, especially for developing coun-
tries, are phenomenal.
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