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Objective To assess 12-month survival, pharmacokinetics, immunologic and virologic efficacy, tolerance, compliance and drug resistance
in HIV-infected children in Bobo-Dioulasso, Burkina Faso, receiving once-daily highly-active antiretroviral therapy as a combination of
didanosine (DDI), lamivudine (3TC) and efavirenz (EFV).

Methods In the ANRS 12103 open phase |l trial, HIV-infected children were examined at inclusion and monthly thereafter. CD4+
T-lymphocyte (CD4) count, plasma concentration of ribonucleic acid (RNA) of human immunodeficiency virus type 1 (HIV-1) and
haematologic and biochemical parameters were measured at baseline and every trimester. HIV-1 resistance testing was performed in
case of viral escape. Drug plasma concentrations were determined with high-performance liquid chromatography.

Findings From February 2006 to November 2007, 51 children (39% girls) with a mean age of 6.8 years were enrolled and treated
for 12 months. At baseline, Z scores for mean weight-for-age and mean height-for-age were —2.01 and —2.12, respectively. Mean
CD4% was 9.0. Median plasma HIV-1 RNA viral load was 5.51 log,, copies per millilitre (cp/ml). Two children (3.9%) died and another
11 (22%) suffered 13 severe clinical events. At month 12, mean WAZ had improved by 0.63 (P<0.001) and mean HAZ by 0.57
(P<0.001). Mean CD4% had risen to 24 (P<0.001). Viral load was below 300 RNA cp/ml in 81% of the children; HIV resistance
mutations were detected in 11 (21.6%).

Conclusion The once-a-day combination of DDI + 3TC + EFV is an alternative first-line treatment for HIV-1-infected children. Dose
adjustment should further improve efficacy.

Abstracts in G H13Z, Frangais, Pyccxmit and Espaiiol at the end of each article.

Introduction

Worldwide, over two million children are infected by human
immunodeficiency virus type 1 (HIV-1).! Ninety per cent of
them live in Africa, and only 38% of those who need treatment
receive highly active antiretroviral therapy (HAART).* Several
studies have shown that HAART can save children’s lives, both
in Africa and elsewhere.’”” In 2008, the CHER study showed
that paediatric HAART should be started as early as possible.”
Compliance is essential for therapeutic success and complex
antiretroviral therapy (ART) regimens are difficult to follow in
paediatric sectings. Simplified HAART regimens administered
once a day can improve compliance and efficacy in children.

A combination of didanosine (DDI), lamivudine (3TC)
and efavirenz (EFV) is one option for once-daily dosing, having
yielded good clinical and virologic efficacy and better compliance
in adults.” In addition, long-term tolerance appears to be better
than with HAART regimens requiring multiple daily intakes."*"!
However, the pharmacokinetics, tolerance and immunologic

and virologic efficacy of such a once-a-day HAART regimen in
children remain to be assessed.

Here we report the 12-month results of a phase-II trial of
a once-a-day paediatric combination regimen of DDI + 3TC
+ EFV in Burkina Faso whose primary objective was to assess
pharmacokinetics, immunologic and virologic efficacy and tol-
erance. The secondary objectives were to evaluate compliance
and drug resistance.

Methods

Study design and population

The French National Agency for AIDS Research (Agence natio-
nale de recherches sur le SIDA et les hépatites virales, ANRS)
12103 trial was an open phase-I1 trial evaluating the pharmacoki-
netics, immunologic and virologic efficacy and toxicity of a once-
a-day combination of DDI + 3TC + EFV in HIV-1-infected
children duringa 12-month period. The trial was conducted in
Bobo-Dioulasso, the second largest city in Burkina Faso (western
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Africa), by the Centre Muraz and Bobo
Dioulasso University Hospital, with the
support of French institutions.

Recruitment took place in two pae-
diatric outpatient units (Bobo-Dioulasso
University Hospital and the Mother and
Child Health Department of the Na-
tional Social Security Clinic). Follow-
up visits took place at the Paediatrics
Department of University Hospital. The
study was approved by the Burkina Faso
Ethics Committee for Health Research
and recorded in the clinical trials registry
of the United States National Institutes
of Health (reference NCT00122538 at
www.clinicaltrials.gov). Children were
only included in the trial after the mother
or legal representative had signed an in-
formed consent form.

We aimed to recruit SO0 HIV-1-
infected children ranging in age from
30 months to 15 years and naive to an-
tiretroviral drugs (except as prophylaxis
against mother-to-child transmission).
The eligibility criteria were as follows: (i)
children <5 years of age: stage C infec-
tion and/or a CD4 percentage (CD4%)
<15, orstage A, B or Ninfection and 15%
< CD4% <20%; (ii) children > 5 years of
age: absolute CD4 count < 200/mm?, re-
gardless of the plasma HIV-1 ribonucleic
acid (RNA) concentration, or 200/mm?
<CD4 <500/mm?® and HIV-1 RNA
>100 000 copies per millilitre (cp/ml).
The following baseline laboratory values
were also required for enrolment: hae-
moglobin >7 g/dl, platelets 250 000/
ul, amylase < 2.5 times the upper limit of
normal, and aspartate aminotransferase
and alanine aminotransferase <5 times
the upper limit of normal. All the eligibil-
ity criteria were checked 4 weeks before
inclusion and initiation of DDI + 3TC
+ EFV, and were validated by the study

team at WCCkly mcetings.

Drugs

The treatments used in this trial were
purchased through the Burkina Faso
national drugs distribution office. Anti-
retroviral drug supplies were also secured
for post-trial therapy. The three drugs
were administered simultaneously once a
day. EFV, a non-nucleoside reverse tran-
scriptase inhibitor, was used in the form
0f200-mg and 50-mg capsules according
to body weight; 3TC, a nucleoside reverse
transcriptase inhibitor, was administered
at a dose of 8 mg/kg in the form of 150-
mg pills or syrup; and the DDI dose was
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240 mg/m? (25-, 50-, 100- or 200-mg
tablets of Videx). Only DDI tablets were
available and they had to be taken with an
antacid (aluminum hydroxide, Maalox)
because they lacked an enteric coating.
Since DDI should be taken 1 hour before
or 2 hours after a meal, the parents were
invited to administer the three drugs
simultancously each day at 18:00. After
day 15 some families chose to give the
treatments carly in the morning (04:00
to 05:00) in the fasting state because of
their work schedules.

Clinical follow-up

Physical examinations were carried out
every month by physicians from the pae-
diatric department. The children were also
seen for intercurrent illnesses as necessary.
Allvisits, hospitalizations, treatments and
laboratory tests were provided free of
charge. The children’s medical files were
discussed at weekly team meetings.

Compliance was evaluated in three
different ways. First, the two practitioners
who followed the children estimated
compliance semiquantitatively as follows:
<2 missed pills per month: compliant; 2
to 4 missed pills per month: moderately
compliant; 25 missed pills per month:
non-compliant. Second, a health worker
recorded the number of blisters returned
by the parents at each monthly visit to
the hospital dispensary. Third, after 12
months of follow-up, the legal represen-
tatives were interviewed to explore how
well they had managed to give the drugs
to their children.

Laboratory procedures
Laboratory tests during follow-up

Virologic, immunologic, blood and bio-
chemical tests were performed at baseline
and every quarter during follow-up. All
the tests were carried out at Centre Muraz
laboratories, except for HIV-1 resistance
testing, which was performed by the
Virology Laboratory of Montpellier
University Hospital (France).

Plasma HIV-1 RNA was measured
with Generic HIV Viral Load (Biocen-
tric, Bandol, France), a real-time poly-
merase chain reaction assay based on long-
terminal repeat with a detection limit of
300 RNA cp/mlin 0.2 ml of plasma.'* All
month-12 samples that contained <300
RNA cp/ml were re-tested with the same
HIV-1 RNA assay but usingan ultrasensi-
tive (US) protocol with a detection limit
of 50 RNA cp/ml.
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HIV-1 resistance testing was based
on ACI11 Resistance Group recommen-
dations (ANRS). RNA was extracted
with the MagNa pure compact apparatus
(Roche Applied Science, Indianapolis,
United States of America) from samples
containing > 1000 HIV-1 RNA cp/ml.
The HIV-1 reverse transcriptase and
protease coding regions were amplified
and sequenced with primer sets described
by the ANRS Resistance Group. Drug
susceptibility was deduced from the
ANRS algorithm (http://www.hivfren-
chresistance.org). The HIV-1 genotype
was determined from both the reverse
transcriptase and protease sequences, as
previously described.”?

CD4 counts were conducted with a
FACSCount™ flow cytometer (Becton
Dickinson, BD Biosciences, San Jose,
USA), which gave the results in absolute
numbers and percentages. Total blood
cells were counted with the SYSMEX
KX2IN haematology instrument (Sys-
mex Corporation, Kobe, Japan). The
laboratory participated successfully in the
UKNEQAS External Quality Assurance
Program, based on two samples once a
month. Blood tests were conducted with a
Lisa 300 Plus analyser (Hycel Diagnostics,
Massy, Francc).

Pharmacokinetic study

The pharmacokinetic study was per-
formed after 15 days of treatment. Blood
samples for pharmacokinetic analyses
were taken from the children just before
and 1 and 3 hours after drug administra-
tion. Additional samples were obtained
from 9 children between months 2 and S
of treatment before drug administration
and 1,2, 3, 6, 12 and 24 hours afterwards.
The time elapsed since the administration
was carefully recorded, along with age,
body weight and height. Plasma samples
were immediately prepared and stored at
—20 °C until analysis.

The three drugs were assayed in two
different laboratories (Ho6pital Cochin-
Saint-Vincent-de-Paul, France, and
Hoépital Lapeyronie, Centre Hospitalier
Universitaire Montpellier, France). DDI
and 3TC plasma concentrations were
determined with a modified version of a
validated reverse-phase high-performance
liquid chromatography (HPLC) assay
based on ultraviolet wave absorbance. The
limits of quantification were 0.01 mg/I for
DDL"" 0.025 mg/l for 3TC,'* and 0.5

mg/I for efavirenz."”'®
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Statistical analysis

As weight and height vary with age and
sex, we calculated weight-for-age Z scores
(WAZ) and height-for-age Z scores
(HAZ). Epinut software from Epilnfo
6.04cfr was used for this purpose (Cen-
tres for Disease Control and Prevention,
Atlanta, USA & World Health Organi-
zation, Geneva, Switzerland). WAZ and
HAZ scores at inclusion and 12 months
were compared by using a # test.

Only three children older than
5 years had a CD4+ T-lymphocyte count
in excess of 15%. We therefore analysed
the CD4 percentage (CD4%) rather
than the absolute count, as the former
changes little during childhood."” CD4%
and viral load values at baseline and at
12 months were also compared by using
a ¢ test Stata version X (StataCorp. LP,
College Station, USA). Significance was
set at < 0.05.

Pharmacokinetic analyses

Pharmacokinetic data were analysed using
the nonlinear mixed-effects modelling
program NONMEM version VI, level 1.0
(Icon Development Solutions, Ellicott City,
USA) with the Digital Fortran compiler. A
pharmacokinetic model was built for each
drug.”*® For 3TC, a two-compartment
modelin which the slope of the distribution
was assumed to be equal to the absorption
rate constant adequately described the data,
an allometric scaling was added.

Main study endpoints

The pharmacokinetic study focused on
the minimal concentration (C__ ) or
trough level, the maximal concentration
(C,..) or peak level and the area under
the curve for 24 hours (AUC ), in-
dicative of exposure to the three drugs.
Immunologic efficacy was defined as the
percentage of children with CD4 >25%
at 12 months, and virologic efficacy as the
percentages of children with viral load
<300 RNA cp/mland <50 RNA cp/ml
at 12 months. Tolerance was evaluated in
terms of the frequency and type of severe
adverse effects during the 12 months of
follow-up. Viral resistance was identified
from the percentage and type of muta-
tions known to cause resistance to the
three drugs, in patients with a viral load
>RNA 1000 RNA cp/ml at 12 months.
Compliance was measured as the percent-
age of patients who missed at least one
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intake in the last three days. The rates of
loss to follow-up, death and treatment
cessation were also main study endpoints.

Results

Characteristics at enrolment

Between February and November 2006,
97 children (46 girls, 47.4%) were pre-
included in the trial, but 45 were not
eligible for the following reasons: CD4%
>20 (n=31), hyperamylasaemia (» = 4),
HIV-2 infection (7 = 3), loss to follow-up
between pre-inclusion and inclusion visits
(n=2), death before recruitment (7 =2),
severe anaemia (7 = 1), active tuberculosis
(n=1) and severe failure to thrive (z=1).
One child was included by error, as he had
previously received ART.

Thus, the ANRS 12103 trial involved
51 children (20 girls, 39%) who were fol-
lowed up for 12 months. Mean age was
6.8 years (median: 6; range: 2.5-15). At
baseline, 17 children were at CDC stage
A, 29 at stage B and five at stage C. WAZ
and HAZ scores before treatment were
—2.01 (95% confidence interval, CI:
2225 to —1.76) and —2.12 (95% ClI:
—2.47 to —1.77), respectively.

The median CD4% was 8.0 (inter-
quartile range, IQR: 6-12%) (mean:
8.9; range: 0.4-26) and the median ab-
solute CD4 count was 260/mm? (IQR:
126-566) (mean: 378; range: 2-1510).
The median plasma HIV-1 RNA level was
5.51 log,, cp/ml (IQR: 3.61-6.75). The
mean haemoglobin, alanine aminotrans-
ferase, aspartate aminotransferase and
amylase levels were 10 g/dl, 53 TU/I, 34
IU/l'and 99 IU/, respectively.

Outcomes
Mortality, morbidity and Z scores

During the 12-month follow-up period,
2 children died (3.9%). One died early
in the study from probable tuberculous
meningitis and a possible immune recon-
stitution syndrome in a context of severe
immunosuppression; the other died with
severe varicella at 11 months of follow-up
in a context of resistance to antiretrovirals.
The 12-month probability of survival was
96% (95% CI: 85-99%).

Besides these two deaths, 13 severe
clinical events occurred in 11 children,
six of them during the first three months.
The events included tuberculosis (=3,
including one case with another bacterial
infection superimposed on pulmonary
tuberculosis and one with peritoneal
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tuberculosis), pneumonia (7 =2 without
bacterial identification), severe fever of
unknown origin (7 =2), varicella (z=1),
malaria (72 =1), abdominal pain (»=1),
cardiopathy (»=1), transitory oedema
(n=1) and genital bleeding (»=1). The
last four conditions were considered un-
likely to be related to the drugs.

Among the three cases of tubercu-
losis, two occurred during the first 90
days of HAART in children with severe
immunosuppression.

WAZ and HAZ scores were —1.35
and —1.46, respectively, at 12 months
(n=49). Between inclusion and month
12, the mean WAZ score improved by
0.63 (P<0.001) and the mean HAZ
score, by 0.57 (P<0.001).

Immunologic and virologic responses

Between baseline and month 12, the
mean absolute CD4 count increased from
378 to 822 cells/mm?® (difference: 444;
P<0.001) and the mean CD4% rose from
8.9 to 24 (difference: 15.1; P <0.001)
(Fig. 1).

At month 12, plasma HIV-1 RNA
was undetectable (<300 cp/ml) in
81% (95% CI: 70-92) of the patients
(Fig. 2). Thirty-six samples with a viral
load <300 RNA cp/mlat month 12 were
re-tested with the ultrasensitive protocol.
Twenty-five (69.4%) samples contained
<50 RNA cp/ml, 7 (19.4%) contained
between 50 and 300 RNA cp/ml and
4 (11.1%) contained between 415 and
1068 RNA cp/ml. Therefore, virologic
efficacy at 12 months with a 50 RNA
cp/ml threshold was obtained in 52%
(25/48) of cases (95% CI: 38-66).

Compliance and adverse effects

As evaluated by the practitioners, 29
children were considered compliant, 13
moderately compliant and 8 non compli-
ant. Five non-compliant children were
shown to harbour resistant HIV-1 strains
acquired during the study.

Based on the pharmacy files, about
one third (32%) of children were compli-
ant more than 95% of the time, whereas
the other two thirds were compliant less
than 95% of the time at least once during
follow-up. More than 80% of the children
were compliant at least 95% of the time
based on returned blister counts. Between
10% and 15% of children were compliant
between 80% and 95% of the time. Less
than 5% of the children were considered
compliant less than 80% of the time. Af-
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ter 12 months of follow-up, 41 adults in
charge of the children (parents or tutors)
declared that 3TC and EFV were casy
or very easy to administer, and only five
expressed difficulties. Six adults expressed
difficulties with administering DDL
Four reversible adverse events were
considered possibly related to the study
drugs. They comprised two cases of hyper-
amylasaemia (grade 2) and two liver en-
zyme clevations (grade 2 and grade 3). At
month 12 the mean haemoglobin, alanine
aminotransferase, aspartate aminotrans-
ferase and amylase values were 11 g/dl, 53
IU/1, 36 IU/l and 104 IU/I, respectively.

Resistance to antiretrovirals

Fifteen children had at least one plasma
HIV-1 RNA value of > 1000 RNA cp/
ml during follow-up. Of these children,
13 could be tested for viral resistance.
Genotypic resistance was identified in
11 children, whereas in two children
the virus was susceptible to all three
drugs (Table 1). Thus, the overall rate
of resistance was 21.6% (11/51; 95%
CI: 10.3-32.9) at 12 months. Among
these 11 children, all but one harboured
susceptible strains at baseline. One child
harboured a strain resistant to zidovu-
dine, possibly related to prophylaxis for
mother-to-child transmission.

Because of documented resistance,
one child was switched to abacavir +
DDI + lopinavir/ritonavir (Kaletra) and
plasma HIV-1 RNA rapidly became un-
detectable. Only 7 of the 11 children with
resistant strains met the WHO criterion
for clinical resistance (viral load > 10 000
RNA cp/ml) at 12 months.

Pharmacokinetics

Between 150 and 200 plasma samples
from 49 children were available for the
pharmacokinetic evaluation of each drug.
The DDL EFV and 3TC pharmacokinetic
models were validated by the visual pre-
dictive check method, so that C_ , C_
AUC could be derived from individual
pharmacokinetic parameters (Table 2).
Target concentrations of each drugassoci-
ated with efficacy or toxicity were chosen
either from our data or from the literature,
and different doses were simulated in each
child with individual parameters to achieve
threshold concentrations.

The significant viral load decline
after 12 months of treatment correlated
with the DDI AUC. An AUC of 0.60
mg/L.h was the most discriminatory
pharmacokinetic parameter for predict-
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Fig. 1. CD4+ T-lymphocyte percentage (CD4%) over 12 months, ANRS 12103 trial,
Bobo-Dioulasso, Burkina Faso, 2006-2007
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ing a significant reduction in viral load.
On simulating various doses in children,
the probability of reaching an AUC of
0.60 mg/L.h was higher with 360 mg/m?
DDI chewable tablets than with 240 mg/
m? and a DDI dose > 360 mg/m* would
not have significantly increased this prob-
ability. We were unable to show whethera
dose of 360 mg/m?* would have increased
adverse effects.

A target EFV C__ of 1.1 mg/l was
related to efficacy and a target C_. of 4
mg/l was considered for toxicity, based
onadult data. Children weighing < 15 kg
were more likely to have inadequate con-
centrations. Simulating various doses, the
highest percentage of children witha C__
in this target interval was obtained with
once-daily EFV doses of 25 mg/kg from
ages 2 to 6 years, 15 mg/kg from ages 6

Fig. 2. Plasma concentrations of human immunodeficiency virus (HIV) ribonucleic
acid (RNA) over 12 months, ANRS 12103 trial, Bobo-Dioulasso, Burkina Faso,
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Table 1. Resistance to lamivudine (3TC), didanosine (DDI) and efavirenz (EFV), ANRS 12103 trial, Bobo-Dioulasso, Burkina Faso,

2006-2007
Patient Month of follow-up  HIV genotype  Mutation positions, NRTI Mutation positions, NNRTI Drug resistance
ID
B0O3 6 CRF-02 K103N EFV
B05 9 CRF-02 M184l, L210G V90I, K103N, V108I, V179 3TC, EFV
BO7 6 CRF-02 L74V, M184V, K219k K103N, K101P 3TC, DDI, EFV
B09 6 CRF-06 M184V K103N, V108l 3T1C
B13 6 CRF-02 M184V A106V, G190A, P225H 3TC, EFV
B21 9 CRF-02 M184 K103N, L100l, V1791,2 P225H 3TC, EFV
B26 3 CRF-06 M184V K101E, G190E 3TC, EFV
B33 3 CRF-02 M184V K103N 3TC, EFV
B39 12 CRF-02 M184V K103N 3TC, EFV
B44 3 CRF-06 K65R, D67G,2 K70E G190E 3TC,> DDI,> EFV
B52 3 CRF-02 KB5N,2 T215S K103N, M230L EFV

HIV, human immunodeficiency virus; NNRTI, non-nucleoside reverse transcriptase inhibitor; NRTI, nucleoside reverse transcriptase inhibitor.

2 Polymorphism on known resistance position.
o Likely resistance.

to 10 years and 10 mg/kg from ages 10
to 15 years.

No significant relationship between
3TC concentration and effect was found.
A mean AUC of 8.9 mg /Lh, obtained
elsewhere in adults, was thus considered.
A dose of 10 mg/kg once daily for chil-
dren weighing < 17 kgand of 8 mg/kg for
children weighting > 17 kg seemed more
appropriate for obtaining the same drug
exposure in children than the effective
dose in adults.

Discussion
This trial shows that DDI + 3TC + EFV

given simultaneously once a day is an
interesting alternative to other first-line
treatments. It is well tolerated and effective
in terms of immunologic recovery (more
than a twofold increase in CD4 count after
one year of treatment). Even if only 50% of

children had a viralload < 50 RNA cp/ml,

80% of the children had <300 RNA cp/
ml. These results are better than previously
reported in African paediatric cohorts™
and similar to those obtained in adults.’
This may be related to the satisfactory
plasma concentrations of the three drugs
and to the low rate of attrition.
Tolerance was excellent: only five
transient mild to moderate adverse ef-
fects were attributed to the study drugs
during the 12 months of follow-up. Only
two deaths occurred and neither was at-
tributed to adverse effects. As in other
reports,”” weight and height gain was
satisfactory throughout the study period.
The immune reconstitution inflam-
matory syndrome (IRIS) is difficule to
identify in children, but the three cases
of tuberculosis that occurred during the
first 90 days of HAART in severely im-
munocompromised children may have

involved IRIS. Its frequency (6%) was far

lower than described in South Africa,”

although some less severe cases of IRIS
were probably missed in our study.

Despite the satisfactory pharmacoki-
netics of DDI, 3TC and EFV,">*® target
DDI plasma concentrations were not
always reached in some of the youngest
children, probably because the pills were
not enteric-coated. Dose adaptation of
the three drugs for the youngest children
(< 15-17 kg in weight) would probably
improve efficacy.

The mean absolute CD4 count
increased by more than twofold and the
mean CD4% by nearly threefold after one
year. Twenty (41%) of the 49 children had
a CD4% of more than 25 at 12 months,
while 39/49 children (81%) had a viral
load <300 RNA cp/ml at 12 months.

Viral resistance was detected in 21%
of the children after 12 months of follow-
up. Of the children with a viral load

Table 2. Median plasma concentrations of didanosine (DDI), lamivudine (3TC) and efavirenz (EFV) and proposed doses to reach
effective target concentrations, ANRS 12103 trial, Bobo-Dioulasso, Burkina Faso, 2006-2007

Drug C,.., (mg/l) C,..x (Mg/l) AUC, ,, (mg/L.h) Target Recommended Proposed dose
Median (IQR) Median (IQR) Median (IQR) (mg/1) dose to reach target
interval
DDI <0.01 0.35 (0.23-0.67) 0.61 (0.35-1.70) This study AUC =0.60 240 mg/m? 360 mg/m?
EFV  1.64(1.08-2.56)  3.71(2.88-5.22) 65.2 (48.1-91.9) This study: 1.1 <C,_, 13-15kg: 200mg  2-6y: 25 mg/kg
Literature: C,, <4 15-20 kg: 250 mg  6-10y: 15 mg/kg
20-25kg: 300 mg  10-15y: 10 mg/kg
25-32.5 kg:
350 mg
3TC 0.04 (0.01-0.14) 1.7 (1.34-2.01) 7.8 (4.72-14.27)  Literature: AUC,, 8 mg/kg <17 kg: 10 mg/kg

around 8.9

>17 kg: 8 mg/kg

AUC, area under the curve; C_, , maximal concentration; C_ , minimal concentration; IQR, interquartile range; y, year.
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21000 RNA cp/ml, all except one had
strains resistant to EFV. The situation was
similar for 3T'C, whereas only two strains
were resistant to DDI. In Coéte d’Ivoire
we observed a similar overall frequency
(23%) of viruses with genotypic resistance
to at least one antiretroviral drug.”' This
highlights the need for antiretroviral
resistance testing of paediatric patients
to switch to a second-line regimen in a
timely manner.

Since we performed this study, other
simple paediatric HAART regimens,
including fixed-dose combinations, have

been produced.”” However, the regimen
tested here has the advantage of being very
well tolerated. The only drawback to this
“once-a-day” regimen is that several pills
have to be ingested in one sittingand one
of them has to be an antacid.

In conclusion, once-a-day HAART
as a first-line treatment for HIV-infected
children proved safe and as efficacious as
other regimens in this African paediatric
population. Such regimens are particu-
larly advantageous when multiple daily
dosing is difficult, as is the case with chil-
dren attending school. However, vigilance

Boubacar Nacro et al.

is required to ensure good compliance
throughout treatment. Longer follow-up
is necessary to confirm the good clinical,
immunologic and virologic results and
excellent tolerance of this once-a-day
antiretroviral paediatric regimen. ll
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the Agence nationale de recherches sur le
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Résumeé

Pharmacologie et efficacité immunovirologique d’un TAHA en prise quotidienne chez des enfants africains

infectés par le VIH: essai ANRS 12103 phase Il

Objectif Evaluer sur 12 mois la survie, la pharmacocinétique, I'efficacité
immunologique et virologique, la tolérance, I'observance et la résistance
au médicament chez des enfants infectés par le VIH & Bobo-Dioulasso,
Burkina Faso, et qui regoivent une fois par jour une thérapie antirétrovirale
hautement active par une association de didanosine (DDI), de lamivudine
(3TC) et d'éfavirenz (EFV).

Méthodes Dans I'essai ouvert ANRS 12103 phase Il, des enfants infectés
par le VIH ont été examinés au moment de I'inclusion et ensuite chaque
mois. Le taux de lymphocytes T CD4 (CD4), la concentration plasmatique
d'acide ribonucléique (ARN) du virus de I'immunodéficience humaine type
1 (VIH-1), ainsi que des parametres hématologiques et biochimiques ont
été mesurés au début de I'étude et chaque trimestre. Le test de résistance
au VIH-1 a été effectué dans les cas d'évasion virale. Les concentrations
plasmatiques de médicament ont été déterminées par chromatographie
liquide a haute performance.

Résultats De février 2006 a novembre 2007, 51 enfants (39% de filles),
avec une moyenne d’'age de 6,8 ans, ont été sélectionnés et traités
pendant 12 mois. Au début de I'étude, les écarts réduits pour le poids
moyen par age et la taille moyenne par ge étaient respectivement de
-2,01 et -2,12. Le CD4 moyen était 9,0%. La charge virale plasmatique
médiane de I'ANR VIH-1 était de 5,51 log,, copies par millilitre (cp/
ml). Deux enfants (3,9%) sont décédés et 11 autres (22%) ont souffert
13 événements cliniques séveres. Au 12e mois, le WAZ moyen s’était
amélioré de 0,63 (P<0,001) et le HAZ moyen de 0,57 (P<0,001). Le CD4
moyen s'était élevé a 24% (P<0,001). La charge virale était en-dessous
de 300 cp/ml ARN pour 81% des enfants ; des mutations de résistance
au VIH ont été détectées chez 11 enfants (21,6%).

Conclusion |'association DDI + 3TC + EFV en une prise quotidienne est
un traitement alternatif de premiere intention pour les enfants infectés
au VIH-1. adaptation de la dose devrait encore améliorer I'efficacite.

Pe3rome

dapmakonorua ¥ MMMYHHO-BUpYyconorndeckas s¢pexkruBHocTb npumMeHeHnss BAAPT B pexunme
OJHOKPATHOIO CyTO4YHOro npuema y BUY-undpunuposannbix agppukanckux gereit: II ¢pasa

KINHIYecKoro ucnoiTannga ANRS 12103

Ienp OneHuTb 12-MeCAYHYIO BBI)KMBAEMOCTD,
(bapMaKOKMHETUKY, UMMYHO/IOTYECKYIO ¥ BUPYCOIOTMYECKYI0
9 PEeKTUBHOCTD, TONEPAHTHOCTD, COOMIOMIeHNe TTIPeAIICaHNI
Bpaya I yCTOYMBOCTb BUPYCA K I€KAPCTBEHHBIM CPENCTBAM
y BUY-nuunmposanusix mereit B bo6o-Auynaco (BypknHa-
®aco), monMyYaBIMINX B peXXMMe OHOKPATHOTO CYTOYHOTO
IpyeMa BbICOKOAKTUBHYIO aHTUPETPOBUPYCHYIO TePANNIO
(BAAPT) B Bupe covetanms aupanosuHa (DDI), mamyBuanua
(3TC) u apaBupensa (EFV).

Meroppr B xome II ¢aspl OTKpBHITOro KIMHMYECKOTO
ucnpitanus 12103, soimonssasierocss ANRS (Ppannyscknm
HAI[VIOHA/IbHBIM areHTCTBOM 10 usydenuto CIIV]Ia), ocmorp
BMY-unHbuumpoBaHHBIX feTelt MPOBOIWICS IIPU BKIIOUEHNN
B JCIIBITaHue U janee exxemecsiyHo. Copepskanme CD 4+
T-numoonnuros (CD4), KOHIeHTpauus B IJla3Me KPOBU
PUOOHYK/IEMHOBOI KICIOTHI BUpyca UMMyHOzeduInTa
yenmoeka Tuna 1 (PHK BIMY-1), a Tak)ke reMaToIOrMIecKme 1
OMOXVIMITIECKIIe TOKA3aTe/N M3MepsIIICh Ha 6a30BOM ypPOBHE I
Janee KaX[blil KBapTal. B cimyyae yckonb3aHMs BUpYyca U3-1107]
MIMMYHOJIOTMY€CKOTO KOHTPOJIA IIPOBOANIOCH TECTUPOBaHIe
pesucrenTocTy B/Y-1. CopieprkaHue 1eKapCTBEHHbIX CPEZICTB
B I/Ia3Me KPOBM OIIPEIe/ISIOCh METOZIOM BbICOKOI(D(EKTHBHOII
XKMJIKOCTHOJ XpoMaTorpaguiu.

PesynbraTsr B nepuop ¢ despans 2006 roga mo Hosi6ps 2007
roga 51 pebenok (39% — JeBOYKY, CpeqHMIT BO3pacT — 6,8 11eT)
6bUIM BK/IIOYEHBI B MCIIBITAHNE Y TIOMTYYa/Iy JIeUeHVe B TedeHe
12 mecsinjeB. Ha 6a30BOM ypOBHe Z-C4eT /s CPeHero MHeKca
«Macca Tesla — BO3pacT» ¥ CPeJHero MHAEKCA «yIVHa Tela/pocT —
BO3pacT» cocTasysmm —2,01 n —2,12, coorBercTBeHHO. CpepiHee
npoueHTHOe copepkanue CD4 cocrasnano 9,0. MennanHas
BUPYCHAs HarpysKa B I/Ia3Me, usMepeHHas rpu nomomy PHK
BMY-1, cocraBmana 5,51 mor, Kommii Ha MUUIIUTP (xormmit/
m). JIBa pebenka (3,9%) ymepnn, a eme 11 (22%) nepenecin
13 TsKenpIxX KmHndecknx cooprtuii. Ha 12-oMm mecsne cpenHee
snaueHne WAZ (Z-cuer [ MHAEKCA «IJIMHA Tema/pPocT —
BO3pacT») yayuumntocs Ha 0,63 (P < 0,001), a cpefHee sHaYeHMe
HAZ (Z-cuet nyst mHpekca «Macca Tena — Bo3pact») Ha 0,57 (P
< 0.001). Cpennee nporieHTHOE copiep>kanye CD4 BBIPOCTIO 1o
24 (P<0,001). Y 81% pereit BupycHas Harpyska Opiia Hioke 300
PHK xonmit/mn; MmyTauuy pesucreHTHOCTH BV oT™Meuens! y
11 gereit (21,6%).

BriBop Ilpumenenne coueranusa DDI + 3TC + EFV B
peXuMe OJJHOKPATHOTO CYTOYHOTO IpKeMa ABAAETCA
QIbTEPHATUBHBIM METOJOM JIeYeHNs IIEPBOTr0 BbIbOpa st
pereit, vHuuuposaHHbX BVY-1. IIpu KOppeKTHpOBKe 1035l
3¢ eKTUBHOCTD JO/DKHA TTOBBICUTHCSL.

Resumen

Farmacologia y eficacia inmunovirolégica de HAART diario en nifios africanos infectados por VIH: ensayo

clinico ANRS 12103 de fase Il

Objetivo Evaluar a 12 meses la supervivencia, la farmacocinética,
la eficacia inmunoldgica y virologica, la tolerancia, el cumplimiento
terapéutico y la resistencia a los medicamentos en nifios infectados con
el VIH en Bobo-Dioulasso (Burkina Faso), que reciben una vez al dia un
tratamiento antirretrovirico muy activo, constituido por la asociacion de
didanosina (DDI), lamivudina (3TC) y efavirenz (EFV).

Bull World Health Organ 2011;89:451-458 | doi:10.2471/BLT.10.081646

Métodos En el ensayo clinico ANRS 12103, abierto y de fase Il, se
examino a los nifios infectados con el VIH en el momento de la inclusion
y, a continuacion, mensualmente. Se midieron el recuento de linfocitos
T CD4* (CD4), la concentracion plasmatica de acido ribonucleico
(ARN) del virus de la inmunodeficiencia humana de tipo 1 (VIH-1) y los
parametros hematoldgicos y bioquimicos, al inicio y cada trimestre.
Las pruebas de resistencia al VIH-1 se realizaron en el caso de escape
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virico. Las concentraciones plasmaticas del farmaco se determinaron con
cromatografia en fase liquida de alta resolucion.

Resultados Desde febrero del 2006 a noviembre del 2007, 51 nifios
(39% nifias) con una edad media de 6,8 afios fueron registrados y
tratados durante 12 meses. Al inicio del estudio, las puntuaciones Z del
peso medio por edad y la altura media por edad fueron -2,01 y -2,12
respectivamente. El % medio de CD4 fue 9,0. La carga virica media de
RNA del HIV-1 en plasma fue de 5,51 log,, copias por mililitro (cp/ml).
Dos nifios (3,9%) murieron y otros 11 (22%) sufrieron 13 acontecimientos

Boubacar Nacro et al.

clinicos graves. En el mes 12, el WAZ medio (peso por edad segun la
puntuacion Z) habia mejorado en un 0,63 (p < 0,001) y el HAZ medio
(altura por edad segun la puntuacion Z) en 0,57 (p < 0,001). El % medio
de CD4 habia subido a 24 (p < 0,001). La carga virica estaba por debajo
de 300 ARN cp/ml en el 81% de los nifios; se detectaron mutaciones de
resistencia al VIH en 11 (21,6%).

Conclusion La asociacion de DDI + 3TC + EFV una vez al dia es un
tratamiento alternativo de primera linea para los nifios infectados con
el VIH-1. Un ajuste de la dosis deberia mejorar todavia mas la eficacia.
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