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Abstract Pediatric HIV-1 infections are still being diag-
nosed in France, despite the efficacy of prophylactic treat-
ment to prevent mother-to-child transmission. To describe
the characteristics and mode of infection of these children,
we retrospectively analysed data of 59 children diagnosed
with the HIV-1 infection between January 2000 and June
2005 in a Parisian university hospital. Twenty of these
children had been born in France, and none had received
appropriate prophylaxis (insufficient, not taken or given
too late). Six received no preventive treatment due to
failures in screening: three mothers were HIV-seronegative
at the start of pregnancy and no test was carried out for the
other three. At diagnosis, four had a severe immune
deficiency (CD4 cells <15%). The 39 children born abroad
were diagnosed at a median age of 3 years (range: 3
months–16 years), sometimes several years after their
arrival in France. The clinical, virological and immuno-
logical status of these children was poorer than that of the
children born in France: 18 had less than 15% CD4 cells. In
contrast, the response to treatment of the children born in
France was not as good as that of the children born abroad.
The HIV-1 screening and prevention programme for
pregnant women could be improved. Some children
infected following the failure of prevention are at high
risk of subsequent treatment failure. HIV-1 infection
should be taken into consideration in children born in

countries with a high prevalence of HIV, even if they have
been living in France for several years and present no
symptoms.

Introduction

The risk of HIV transmission from mother to child is now
only 1–2% inWestern countries due to the prophylactic use
of antiretroviral drugs during pregnancy and the adminis-
tration of these drugs to the baby during the first 6 weeks of
life [1, 20]. Given the potential gravity of the disease and
the efficacy of prevention, most countries have an active
HIV-1 screening programme for pregnant women [5]. In
France, doctors are legally obliged to offer HIV tests during
the mandatory prenuptial consultation and/or during the
first obstetric consultation during pregnancy [19]. While
this screening policy has not been evaluated with any great
degree of precision at the national level, it appears to be
accepted and effective, such that the problem of HIV-1
infection in children is now widely considered to be under
control. However, new cases of HIV-1 infection in children
are regularly identified. These cases involve both children
born in France for whom the prevention programme has
failed and children born abroad, some of whom have been
living in France for years before the diagnosis is made,
sometimes at a very advanced stage of infection. The
persistence over time of the number of such cases in our
centres led us to investigate the circumstances in which
infection and diagnosis occur. This may allow comple-
mentary preventive or therapeutic actions to be suggested.

Patients and methods

We retrospectively analysed all of the medical files of
children younger than 18 years of age who had been
diagnosed with HIV-1 infection between January 2000 and
June 2005 and had regular follow-ups at Necker Enfants-
Malades Hospital. The file of one young adult, who under-
went a blood transfusion in 1984 and was diagnosed in
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2002 at the age of 18 years, was not included in the
analysis. The diagnosis of an HIV mother-to-child trans-
mission was based – at the very latest – on the mother’s
positive HIV serology at the time of delivery. For orphaned
children born abroad, circumstances of the mother’s death
were collected when possible. A nosocomial infection was
presumed when the serology of the mother was negative
and the child did not receive transfusion. Prophylaxy
strategy for each mother who delivered in France was re-
analysed within the framework of the latest French
recommendations [19]. In brief, these guidelines state
that an adequate prevention therapy must be initiated
before the 34th week of pregnancy, with zidovudine
monotherapy restricted to the mother with a plasma viral
load of less than 1000 copies/ml. In this case, it must be
associated with cesarean section. We subjectively assessed
non-adherence to an adequate prescription on the basis of
the obstetrical team report and persistent detectable viral
load after the treatment. Antiviral use in infected children
followed international guidelines [21] and always con-
sisted of a combination of at least three molecules of two
different classes. Plasma viral load was assessed each
month until undetectable, then every 3 months according to
the same guidelines. Virological success was defined as a
viral load of less than 50 copies/ml.

Results

We identified 59 HIV-infected children who had been
diagnosed during the study period. In this same time
interval, the total number of HIV-infected children fol-
lowed in our centre was around 300. As a tertiary univer-
sity referral centre for the Paris area, recruitment is not
limited to the local maternity unit. Although the numbers
are not precisely known, indirect indicators suggest that the
number of cases represents roughly one-half of the
HIV-infected children in the region and one-quarter of
the HIV-positive paediatric population at the national level.

Children born in France

Of the 59 children newly diagnosed as being infected with
HIV-1, 20 (nine girls, 11 boys) were born in France (five
diagnosed in 2,000, three each in 2001 and 2002, four in
2003, five in 2004 and none in 2005). In all cases, the
infection had clearly been transmitted frommother to child.
All of the mothers of these children were themselves
infected with HIV-1. Of the 20 mothers, six had not been
identified by screening during pregnancy and their infec-
tion was discovered only after the birth, when the child was
found to be infected; three of these six women had tested
negative at the start of pregnancy and probably undergone
subsequent seroconversion during the pregnancy. All of the
remaining 14 women found to be seropositive before or
during pregnancy received prophylaxis. Retrospectively,
this treatment could be classified as having been given too
late (initiated after the 34th week of pregnancy,n=4), as

being unsuitable (zidovudine monotherapy when rates of
viral replication were too high for the therapy to be
effective,n=2) or poorly/not taken (n=8) (Table 1). Diag-
nosis of HIV infection in the children was made in the first
few weeks of life for 17 children and at 8, 12 and 12
months for the remaining three children, respectively. At
the time of diagnosis, 13 children had few or no symptoms
(CDC stage N or A), four children had moderate symptoms
(stage B) and three children (who were diagnosed late)
already had AIDS (CDC stage C). Two children were in
poor nutritional condition, with body weights more than
two standard deviations below the mean for their age. The
immune status of the children was assessed at the time of
diagnosis: 12 had more than 25% CD4 (CDC I), four had
15–25% CD4 (CDC II) and four had severe immunode-
ficiency, with less than 15% CD4 (CDC III). At the time of
this analysis, 18 of the children were on antiretroviral
multitherapy. Only six of the 15 children with at least a
6-month follow-up had undetectable levels of viral repli-
cation (<50 copies of viral RNA/ml).

Children born abroad

A total of 39 children (18 girls and 21 boys) born outside
France were diagnosed with HIV-1 infection during the
same period (six in 2000, five each in 2001 and 2002, nine
in 2003, nine in 2004 and five in 2005). Most originated
from Sub-Saharan Africa (n=27), with the others coming
from South-East Asia (n=4), South America (n=2), Haiti
(n=2), Europe (n=2), North Africa (n=1) or the United
States (n=1). The median age of the children at diagnosis
was 3 years (3 months–16 years), and diagnosis was made
at a median of 4.5 months (1 month–7 years) after arrival in
France. Eleven children were diagnosed with the HIV-1
infection before their arrival in France. Five children had
already received antiretroviral treatment; most of these
children were from Europe and North America. The mode
of transmission could not be established with certainty for
these children. Mother-to-child transmission had clearly
occurred in 35 of these children and had probably occurred
in the remaining three. Nosocomial transmission was
suspected, on reasonable grounds, in one case. At the time
of diagnosis, 17 of the children had few or no symptoms

Table 1 Principal causes of failure to prevent mother-to-child
transmission for 20 HIV-infected children born in France during the
period 2000–2005

Cause of failure

Screening failure (total number) 6
No screening carried out 3
Negative at start of pregnancy and primary infection
during pregnancy

3

Late screening (after the 34th week of pregnancy) 4
Sub-optimal treatmenta 2
Treatment not taken or taken incorrectly 8
aAccording French 2004 recommendations [19]
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(CDC stage N or A), two had moderate symptoms (CDC
stage B) and 20 already had AIDS (CDC stage C), in-
cluding one child who died from an opportunistic infection
shortly after diagnosis. Twelve of the children had a poor
nutritional status, with body weights two standard devia-
tions below the mean for their age. Immune status was
normal in ten children (>25% CD4; CDC I) and moderately
poor in 11 (between 15 and 25% CD4; CDC II), but 18
children had severe immunodeficiency (<15% CD4) at the
time of diagnosis. At the time of the analysis, 27 children
were on multitherapy. Plasma viral load was undetectable
(<50 copies of viral RNA/ml) for 15 of the 22 children with
at least a 6-month follow-up.

Discussion

Between 10 and 15 children are diagnosed with HIV-1
infection at our centre each year. Although this observation
has no statistical value at the national scale, this phenom-
enon merits further consideration and analysis. However,
because this report is an uncontrolled case series, it is
primarily descriptive and hypothesis-generating. Our ob-
servations are not consistent with the widely held view that
the paediatric dimension of the HIV-1 epidemic has
been brought under control in Europe – and in France in
particular – since the introduction of an effective prevention
programme. We have identified two distinct aspects to the
problem of successfully meeting the challenge of paediatric
HIV-1 infection, each requiring different responses.

The first is the failure to prevent mother-to-child HIV-1
transmission to children born in France. The frequency of
these failures has yet to be precisely evaluated, given that
about 1500 HIV-1-infected women give birth in France
each year [22]. Various factors are responsible for these
failures, the most frequent of which is insufficient anti-
retroviral treatment due to poor compliance on the part of
the woman, the treatment being initiated too late in the
pregnancy due to the late detection of HIV infection in the
mother and/or the inappropriate prescription of mono-
therapy despite high levels of viral replication in the
mother. It is now well established that a combination of
antiviral drugs for a sufficiently long period of time is
necessary to reduce the transmission rate to less than 1–2%
[1, 2, 4, 7, 9, 13, 15]. For the children described here,
scrupulous compliance with national or international
recommendations for the prevention of mother-to-child
transmission would probably have been sufficient to
prevent infection. The potential efficacy of a combined
treatment in the newborn at high risk of infection (i.e.
mother insufficiently treated, complicated vaginal delivery)
is not proven. Poor maternal adherence to the treatment
could be detected by frequent evaluations of viral load
during treatment. Unlike other potential foetal risks, the
risk of HIV-1 transmission does not always lead to the
optimal multidisciplinary follow-up of high-risk pregnan-
cies and possible hospital admission for the administration
of treatment for the mother or the child. Stronger preven-
tive treatment for the child, in the form of bi- or tritherapy,

is difficult to administer, particularly if the psychological,
social and/or administrative context is unfavourable; this
could also justify the use of different care structures, such
as care at home or conventional hospitalisation [12].

True screening failure seems rare. Although never
precisely evaluated, the current screening policy practiced
in France is generally well applied and accepted by
pregnant women. We observed several cases of probable
seroconversion during pregnancy in women initially
testing HIV-1-negative. It is clearly important to bear this
possibility in mind and to repeat the test in women with a
high exposure to the risk, particularly those having sexual
relations with partners highly exposed. The efficacy and
cost effectiveness of different screening strategies have
been published [3, 5, 6, 11, 18, 23]. Data are not necessarily
comparable from a country to another since individual or
societal acceptance rates can be very different. To our
knowledge, the cost effectiveness of repeated testing has
not be evaluated in industrialised country.

The second aspect of the problem, and one which will
probably become more important over the coming years,
concerns the diagnosis of infected children born outside of
France. The magnitude of the worldwide epidemic is
considerable. The WHO estimates that 1500–2000 children
worldwide are infected every day, mostly in Sub-Saharan
Africa. However, some of the foreign-born children
described here had lived in France for several years and
gradually progressed to AIDS without the HIV-1 infection
being diagnosed. These children therefore lost some of the
benefits of multitherapy. The potential loss of efficacy of
antiretroviral treatment initiated too late is widely recog-
nised. It would be beneficial to offer screening tests for
HIV-1 infection on a wider basis to children originating
from countries in which HIV prevalence is high, even for
children with few or no symptoms. While this test is often
offered to children arriving as part of an international
adoption procedure [10, 16], it should be expanded to
children entering the country to live with their own family,
given the very good therapeutic options currently available
[8, 17, 21].

The therapeutic results with children of foreign origin
may be considered to be satisfactory in terms of the results
for multitherapy in children overall [8, 17, 21]. However,
the same cannot be said for infected children born in France
after the failure of prophylaxis. The formal comparison of
these two groups of children was impossible because ages
at diagnosis and at treatment differed between the groups,
but such a comparison would be to the disadvantage of
children born abroad who were diagnosed later and who
often have the disease in an advanced state. However,
virological results for children born in France are mediocre
compared to what might be expected from multitherapy:
less than half of the paediatric patients had plasma viral
loads below the detection threshold after 6 months of
treatment. Although we cannot provide precise details
about the causes of this treatment failure, it seems likely
that the particular conditions leading to the failure of
prevention during pregnancy also lead to a comparative
treatment failure in the child. In an earlier investigation
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carried out at the national level, we identified several
indices suggesting that untreated women were often
socially marginalised [14]. These factors could be also
associated with treatment failures in their infected children
and should be anticipated in order to increase compliance,
thereby optimising the antiretroviral treatment.
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