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Abstract

Objective—We describe the association between age at antiretroviral therapy (ART) initiation
and 24-month CD4* cell response in West African HIV-infected children.
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Methods—All HIV-infected children from the leDEA paediatric West African cohort, initiating
ART, with at least two CD4™* cell count measurements, including one at ART initiation (baseline)
were included. CD4* cell gain on ART was estimated using a multivariable linear mixed model
adjusted for baseline variables: age, CD4* cell count, sex, first-line ART regimen. Kaplan-Meier
survival curves and a Cox proportional hazards regression model compared immune recovery for
age within 24 months post-ART.

Results—Of the 4808 children initiated on ART, 3014 were enrol led at a median age of 5.6
years; 61.2% were immunodeficient. After 12 months, children at least 4 years at baseline had
significantly lower CD4"* cell gains compared with children less than 2 years, the reference group
(P < 0.001). However, by 24 months, we observed higher CD4*cell gain in children who initiated
ART between 3 and 4 years compared with those less than 2 years (P < 0.001). The 24-month
CD4" cell gain was also strongest in immunodeficient children at baseline. Among these children,
75% reached immune recovery: 12-month rates were significantly highest in all those aged 2-5
years at ART initiation compared with those less than 2 years. Beyond 12 months on ART,
immune recovery was significantly lower in children initiated more than 5 years (adjusted hazard
ratio: 0.69, 95% confidence interval: 0.56-0.86).

Conclusion—These results suggest that both the initiation of ART at the earliest age less than 5
years and before any severe immunodeficiency is needed for improving 24-month immune
recovery on ART.

Keywords
antiretroviral therapy; CD4" cell; children; HIV; immune reconstitution; west Africa

Introduction

Worldwide, in 2011, more than 3 million children lived with HIV, 90% of whom lived in
sub-Saharan Africa [1]. When untreated, HIV-infected children experience increased risks
of severe morbidity and mortality, through immunodeficiency [2-5]. Antiretroviral therapy
(ART) is the standard treatment of HIV [6]. Since the introduction of ART in resource-
limited settings in 2004, we have observed significant reductions in mortality and morbidity
rates, as CD4* cell counts increase in ART-treated children [7-9].

Until 2008, the optimal timing for ART initiation was based on clinical and immunological
criteria for age groups according to the WHO [3]. In 2008, following the Children with HIV
Early antiretroviral therapy (CHER) trial [10], showing that early ART before 12 months of
age reduced infant mortality and morbidity by 76 and 75% respectively, compared with
deferred ART until reaching the WHO criteria, WHO recommended ART initiation in all
children aged less than12 months, irrespective of their immune status [11]. These
recommendations were extended to all HIV-infected children less than 24 months in 2010
[6]. In 2013, WHO guidelines recommended treating all children less than 5 years of age,
irrespective of their immune status [12]; the rationale of new guidelines was mainly based
on programmatic simplification. However, there is still limited evidence on the optimal
timing of ART initiation in children aged more than 2 years.

AIDS. Author manuscript; available in PMC 2014 September 19.
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Pediatric Randomized to Early versus Deferred Initiation in Cambodia and Thailand
(PREDICT) trial enrolled children aged 1-12 years, but detected no difference in mortality
and morbidity between those who initiated immediate ART and those on deferred ART [13];
the authors concluded that the study was underpowered. Although early ART may improve
survival, it can also lead to earlier cumulative toxicity or failure of the ART regimen, with
drug resistance, if adherence is poor. Understanding treatment response is especially
important in children, given the limited alternative regimen choice available in resource-
limited settings.

The current access to ART is delayed in children with a median age of 5 years at ART
initiation in lower income countries in 2008-2012 [14]. Younger children are faced with a
still-developing immune system that could interfere with response to treatment. The effects
of earlier ART initiation in HIV-infected children, including immune recovery for age
remain, therefore, to be explored to guide both clinicians and healthcare policy makers and
bring evidence to the recent WHO recommendations.

We hypothesize that earlier ART initiation is associated with a better immune response
associated with immune recovery, defined as a return to normal CD4* cell counts for age
above the WHO thresholds for immunodeficiency. The objective of this study was first to
investigate the association between age at ART initiation and the 24-month immune
response to ART in a large paediatric cohort in West Africa, IeDEA paediatric West African
Cohort (PWADA). Second, we determined rates and predictors of 24-month immune
recovery on ART.

Study population and design

The 1eDEA paediatric West African Database to evaluate AIDS is aimed at addressing
research questions in the field of HIVV/AIDS care using data from multicentric HIV/AIDS
adults and children cohorts in West Africa [8,15]. This collaboration, initiated in 2006,
currently involves 11 paediatric HIV/AIDS clinics in seven countries: Benin (n = 1), Cote
d'Ivoire (n =5), Ghana (n = 1), Mali (n = 1), Senegal (n = 1), Togo (n = 1), and Burkina
Faso (n = 1). HIV-infected children are typically seen in these clinics at least 3-monthly

All HIV-infected children (with a confirmed positive PCR test < 18 months or positive
serology = 18 months) aged 16 years or less who initiated ART were included irrespective
of first-line ART regimens in the prospective pWWADA cohort. Treatment initiation was
based on international guidelines [6,16]. Clinical staging, anthropometric indicators, and
CD4" cell count were monitored at ART initiation (3 months), and then every 6 months
(3 months) during follow-up. The following data were recorded in the database: age,
gender, weight and height, WHO clinical staging, date of ART initiation, absolute CD4 cell
count and percentage, haemoglobin, cotrimoxazole, initiation, and type of ART regimens.

All children included in the pWWADA cohort, with at least two CD4* cell count
measurements, including one at ART initiation (baseline) were included in the present study.
We describe children and compare baseline characteristics between children included and
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those not. For all analyses, we used absolute CD4* cell counts, which have been shown to
have greater prognostic value compared with CD4% [17] and also more adequate to measure
immune status in children more than 5 years of age. Definitions for severe and moderate
immunodeficiency for age at time of CD4* cell measurement were derived from the 2006
WHO definitions for immunodeficiency. Severe immunodeficiency was defined as CD4*
cell count less than 1500 cells/pl, less than 750 cells/ul, less than 350 cells/ul, and less than
200 cells/ul in children aged less than 1 year, 1-3 years, 3-5 years, and at least 5 years,
respectively. Moderate immunodeficiency was defined as CD4" cell count between 1500
and 2000 cells/ul in children aged less than 1 year, 750 and 1500 cells/ul in children aged 1-
3 years, 350 and 750 cells/ul in children aged 3-5 years, and 200 and 350 cells/ul in children
at least 5 years. Immune recovery was defined as the return to normal CD4* cell count for
age, above these thresholds. We defined underweight at baseline as weight-for-age z-score
(WAZ) less than -2 standard deviations (SD), and stunting as height-for-age z-score (HAZ)
less than -2 SD [18].

Loss-to-follow-up (LTFU) was defined as any patient with last clinical contact more than 3
months before the database closing date.

Statistical analysis

The 24-month evolution of CD4" cell count since ART initiation was described according to
age and immunodeficiency at baseline. Since 2010, the WHO recommends treating all HIV-
infected children aged less than 2 years; we, therefore, selected this group as the reference
group for all analyses.

We modelled the CD4* cell change at 6, 12, and 24 months after ART initiation using a
repeated-measures linear regression model adjusted for the following baseline variables:
age, immunodeficiency, gender, and first-line ART regimen. There was a change in slope
intensity at 6 months, which we computed and random effects were used on both slopes
(before and after 6 months) to account for within-subject correlation caused by repeated
measures.

Fixed effects on CD4" cell change were estimated using Wald tests. Residual
homoscedasticity and normality were checked graphically. Results from primary analysis
were confirmed by performing a sensitivity analysis excluding patients who died or were
LTFU within the 24-month follow-up period.

Kaplan—Meier survival curves were used to compare time to immune recovery for age at 24
months on ART in immunodeficient children at baseline and a Cox proportional hazard
regression model allowed identifying associated factors. Immune recovery was defined as
reaching a CD4* cell count above WHO threshold for age at time of measurement. Analyses
were adjusted for baseline age, gender, ART regimen, and severity of baseline
immunodeficiency (moderate vs. severe). The Cox proportional hazards assumption was
checked graphically for all variables. We could not confirm this assumption for age at ART
initiation and consequently computed the interaction with time: adjusted hazard ratios
(aHRs) are expressed for the two main follow-up periods, within the first 12 months on
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ART, and then between 12 and 24 months. For other variables, the risks were constant over
time.

Results

Cohort characteristics

Overall, 4808 children initiated ARTwithin the pWADA cohort, of whom 3014 (62%) met
inclusion criteria. The selection process of the study population is described in Fig. 1.
Baseline characteristics by age at ART initiation of included children are described in Table
1. Median age at ART initiation was 5.6 years [interquartile range (IQR): 2.6-9.0]. At
baseline, 20.2% of the children had already reached WHO clinical stage 3 and 11.1% WHO
clinical stage 4: this was more frequent among children aged less than 3 years at baseline (P
< 0.001). Anthropometric and clinical data were limited, available in 65.4% of cases. When
data were available, both median baseline WAZ and HAZ were below average; 37.8% of the
children were known to be underweight and 38% stunted; this proportion was significantly
higher in children less than 3 years (P < 0.001). Overall, 1846 children (61.2%) initiated
ART while already presenting signs of immunodeficiency; 1272 (42.2%) were severely
immunodeficient; and the proportion of these children was highest in children aged less than
3 years old (P < 0.001). We had cotrimoxazole data only for 46.5% of children, among
whom 72.4% were following cotrimoxazole prophylaxis. There was no significant
difference in the age distribution of these children (P=0.39). Most patients (77.1%) initiated
a nonnucleoside reverse transcriptase inhibitor (NNRTI) ART-based regimen, mostly
children aged more than 2 years (P<0.001). The most common ART combinations for these
children were zidovudine (AZT) + lamivudine (3TC) + efavirenz (EFV) (35%) and AZT +
3TC + nevirapine (30%). The remaining children initiated protease inhibitor-based ART
(25%), including AZT+3TC+nelfinavir (NFV), stavudine+3TC+ NFV. Most protease
inhibitor-based regimens included NFV before withdrawing this drug in 2007; 24% of the
protease inhibitor group was on lopinavir/ritonavir (LPV/r).

We compared these characteristics to those of the 1794 excluded children (Supplemental
Content 1, http://links.lww.com/QAD/A508). Excluded children were significantly younger
(P <0.001), (24% <2-year-olds vs. 17%) and sicker (31% had reached WHO Stage 4 vs.
18%, P < 0.001). We also noted higher rates of loss-to-programme in excluded children:
10% died and 40% were LTFU compared with those included (1.6% died and 9.1% were
LTFU by 24 months). There was no significant difference in the loss-to-programme rate
(death or LTFU) based on age groups at ART initiation (P = 0.18).

Twenty-four-month immune response on antiretroviral therapy

The median number of CD4* cell count measurements during the 24-month follow-up
period was 5 (IQR: 3- 8). The median baseline CD4* cell count was 431 cells/pl (197-762)
and reached 735 cells/ul (455-1135) and 784 cells/pl (494-1159) after 12 and 24 months on
ART, respectively. Figure 2a illustrates the observed mean CD4* cell count evolution since
ART initiation according to the different age groups at ART initiation. We observe on this
graph that the younger the age at ART initiation, the stronger the CD4™ cell gain. In all age
groups, there was a significant increase of CD4* cell counts over the 24-month period.

AIDS. Author manuscript; available in PMC 2014 September 19.


http://links.lww.com/QAD/A508

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Desmonde et al.

Page 6

CD4" cell gain by 6 months post-ART was strongest, particularly in the younger children at
baseline, aged less than 3 years. CD4™ cell counts then continue to increase, at a slower
pace, and in a nonsignificant manner among children less than 5 years; the observed CD4*
cell change in children aged at least 5 years was much lower. When observing mean CD4*
cell gain by immunodeficiency status at baseline, we observed a stronger increase in CD4*
cell counts in those who presented moderate or severe immunodeficiency at baseline,
particularly in the first 6 months of ART. However, these children do not seem to reach
normal CD4" cell counts for age by 24 months (Fig. 2b).

Table 2 presents adjusted estimates of mean CD4" cell gain at specific time points. The
reference group was boys aged less than 2 years at baseline, who initiated an NNRTI-based
ART regimen, without baseline immunodeficiency for age. In this group, CD4* cell count
increased at 6 months and then declined slightly at 12 and 24 months, but remained
significantly higher than baseline (+152 cells, 95% confidence interval, Cl: +89 to +216). In
adjusted multivariate analyses, age at ART initiation remained significantly associated with
CD4" cell gain at 6 and 12 months, but this tended to fade by 24 months. After 6 months on
ART, compared to children aged less than 2 years, the mean CD4" cell gain was
significantly lower in all children at least 2 years (P < 0.001). After 12 months on ART, the
mean CD4™ cell gain was significantly lower in children aged at least 4 years at baseline
compared with those aged less than 2 years. After 24 months on ART, and compared with
children aged less than 2 years at ART initiation, the mean CD4* cell gain was not
significantly different within age groups, except for those initiated ART aged 3—4 years
compared with those aged less than 2 years (+88 cells/ul, 95% CI: +2 to +173).

Furthermore, after 24 months on ART, the mean CD4" cell gain was the highest in children
with signs of moderate and severe immunodeficiency for age compared with those with no
signs (P < 0.001). When studying other covariates, the mean CD4" cell gain was consistent
and significantly lower over the first 24 months of ART in children initiating a protease
inhibitor-based regimen compared with those on NNRTIs (P< 0.001). In addition, it was
significantly higher in girls compared with boys (P< 0.001).

Twenty-four-month immune recovery for age for children immunodeficient at antiretroviral
therapy initiation

Of the 1846 (61.2%) children who were either severely or moderately immunodeficient at
ART initiation, 1393 (75.4%) experienced immune recovery for age by 24 months on ART.
The observed overall median time to immune recovery for age was 9.4 months (IQR: 6.1~
15.8). The overall 12-month and 24-month cumulative probabilities for immune recovery
were 53.7% (95% Cl: 51.3-56.1) and 84.7% (95% CI: 82.7-86.6), respectively. The 24-
month cumulative probability for immune recovery on ARTwas more than 85% in all
children aged less than 5 years at baseline, whereas for older children, immune recovery was
significantly lower reaching only 79.3% (95% CI: 76.1-82.3), (Pjogrank < 0.001)
(Supplemental Content 2, http://links.lww.com/QAD/A509).

When examining predictors of the rate of immune recovery over the 24 months on ART and
adjusted for the degree of immunodeficiency (moderate or severe), ART regimen, and
gender, the association with age at ART initiation differed significantly over time (Table 3).
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Indeed, we identify two main periods in the immune recovery: before and after 12 months
(Supplemental Content 2, http://links.lww.com/QAD/A509). Table 3 describes associations
between baseline covariates and immune recovery on ART by 24 months on ART. Within
the first 12 months of ART, children aged 2-5 years at baseline were more likely to achieve
immune recovery for age compared with those who initiated ART aged less than 2 years
with aHRs reaching 1.51 (95% ClI: 1.18-1.93) in children aged 4-5 years (Table 3). During
this first period, there was no significant difference between children aged less than 2 years
and those aged at least 5 years. However, between 12 and 24 months post-ART initiation,
we observed a change in trends as children aged at least 5 years who had not yet experienced
immune recovery were significantly less likely to reach immune recovery for age compared
with children aged less than 2 years at ART initiation (aHR: 0.69, 95% CI: 0.56-0.86).
There were no differences among other age groups.

For the other covariables, the risks of immune recovery for age were constant over the first
24 months on ART. Children who were severely immunodeficient at baseline were less
likely to achieve immune recovery for age compared with those who were moderately
immunodeficient (aHR: 0.47, 95% ClI; 0.42-0.53). ART regimen and gender were not
predictors of immune recovery for age in this analysis.

Discussion

This collaboration of prospective cohorts of HIV-infected children provides for the first time
an estimate of the 24-month immune response in West African ART programmes. We first
observed a high prevalence of severe immunodeficiency at ART initiation. Second, we
found a significant association between age at ART initiation and immune response; in the
first 12 months on ART, children aged less than 4 years at ART initiation had a significant
and substantially higher gain of mean CD4" cell count compared with those at least 4 years,
a trend which then faded over time. Third, among immunodeficient children at ART
initiation, children aged at least 5 years who had not yet experienced immune recovery in
the first 12 months of ARTwere significantly less likely to do so afterwards, compared with
children initiating ART before 2 years of age.

Our study presents several limitations that need to be discussed. First, as children initiate
ART at a late age, the youngest and most vulnerable children have died before any chance of
inclusion in our cohort [19], leading to a left-truncation bias leaving a population of
survivors. The few children aged less than 2 years included in this cohort are those who
accessed care following symptomatic conditions and are probably the sickest. Thus, the
effect of early age at ART initiation could have been underestimated compared with a more
representative live-birth cohort, as CD4* cell gain and immune recovery in children less
than 2 years was compared with that of older and stronger children, who have already
survived many HIV-related diseases. Second, we faced missing CD4™ cell data, the main
study outcome, leading to a selection bias: a large proportion of children (37%) were
excluded because of this, mostly LTFU children soon after ART initiation. As these children
were younger and sicker than those included, we hypothesize that they probably died also
contributing to minimizing the association between young age at ART initiation and
immune response. Third, the rate of LTFU reached 9% at 24 months, but is comparable to
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other cohort studies in Africa [7-9]. Fourth, there were many missing data, such as weight
and height, cotrimoxazole prophylaxis for which we could not adjust our estimates. Other
studies have accounted for this information bias using methods such as longitudinal multiple
imputations [20,21]. Multiple imputation may be a solution; however, we feel that this may
not be effective in our study, in which percentage of missing data is high and reasons for
missing are unclear. These issues are a methodological drawback encountered in many
cohort studies that need to be addressed. Interventions such as provider-based electronic
medical records could help improve data completeness as well as retention in care [22,23].
Fifth, the methodology of our study is subject to discussion. Indeed, long-term evolution of
CD4* cell count has been described as asymptotic in European children on ART [24]. We
feel, however, that in a 24-month time frame, a linear mixed model fits our data. Last, we
assumed that all children follow the same immune response pattern, whereas a previous
study has identified qualitatively different CD4* cell recovery patterns on ART [25]. In the
context of a large and heterogeneous cohort, analysing the overall immune response to ART
accounting for different recovery patterns, including those excluded for missing CD4* data
will be an important complementary analysis to account for this informative selection bias.

Nevertheless, this study is one of the first to describe immune response to ART in West
African HIV-infected children. Our results confirm the association between age at ART
initiation and the 24-month immune response to ART, as reported by other studies in both
high-income and low-income contexts [24-29]. Children experienced substantial
improvements in CD4" cell count after ART initiation; CD4™* cell gain was highest in the
younger children, particularly in the first year on ART. Children aged less than 2 years had
significantly higher CD4" cell gains within the first 6 months of ARTand by 12 months,
children aged more than 4 years had a significantly lower CD4* cell gain compared with
children less than 2 years. The immune reconstitution in children is mainly via the
production of naive CD4™" T cells by the thymus [30]; slower recovery in older children
could be linked to an age-related decrease in the thymic activity [30,31]. This could explain
the fading of the association with age by 24 months. Thymic activity may be compromised
by malnutrition and other AIDS-related infections; considering that 38% of children were
growth-impaired at ART initiation, this may have played a key role in the immune response
to ART. Further investigations on the combined growth and immune response to ART are
necessary in order to improve the care of HIV-infected children initiating ART.

We report poor immune status at treatment initiation associated with a stronger CD4" cell
gain, comparable to other cohorts [27], but data on time to immune recovery are scarce. In
the Pediatric AIDS Clinical Trials Group (PACTG 219/219C), only 36% of children
initiating ART with baseline severe immunodeficiency reached normal CD4* cell levels by
5 years [27]. In a cohort of HIV-infected children in Ghana, 76% of children achieved
immune recovery at 24 months on ART, similarly to our results [32]. Within the first year,
we observed higher chances for immune recovery in children aged 2-5 years. We explain
this by the survival bias described in the limitations above; the younger children included in
this cohort were most likely the sickest. Children aged at least 5 years showed no difference
in the immune recovery in the first year of ART compared with children aged less than 2
years. However, those who did not experience immune recovery within the first year on
ART are significantly less likely to recover afterwards, between 12 and 24 months compared

AIDS. Author manuscript; available in PMC 2014 September 19.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Desmonde et al.

Page 9

with those children aged less than 2 years. Indeed, older children, at least 5 years, have been
infected longer and therefore are subject to more advanced disease, which could have caused
permanent changes to the immune system, contributing to poorer long-term status.

In summary, we show that the initiation of ART at both an early age and before any
immunodeficiency is a necessity for a recovery of normal CD4" cell counts for age,
sustainable beyond 12 months of ART. These results have public health policy implications
that are in line with the 2013 WHO guidelines that recommended ART initiation in all
children aged less than 5 years, irrespective of clinical or immunological disease severity
[12]. Our results on immune recovery on ART in these surviving children show that treating
all children less than 5 years is associated with a significantly higher immune recovery.
However, the short-term CD4™ cell gain within 6 months was the best in those who initiated
ART before the age of 2 years. Finally, a late initiation more than 5 years does not allow
reaching immune recovery. Thus, healthcare programmes in West Africa must continue to
concentrate on identifying HIV-exposed infants born to HIV-infected mothers to offer them
the earliest appropriate HIV diagnosis and care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Pediatrics: Diarra Yé*, Fla Kouéta, Sylvie Ouedraogo, Rasmata Ouédraogo, William Hiembo, Mady Gansonré (CH
Charles de Gaulle, Ouagadougou).

Céte d'lvoire, Abidjan: Adults: Eugéne Messou*, Joachim Charles Gnokoro, Mamadou Koné, Guillaume Martial
Kouakou, (ACONDA-CePReF); Clarisse Amani Bosse*, Kouakou Brou, Achi Isidore Assi (ACONDA-MTCT-
Plus); Henri Chenal*, Denise Hawerlander, Franck Soppi (CIRBA); Albert Minga*, Yao Abo, Jean-Michel Yoboue
(CMSDS/CNTS); Serge Paul Eholie*§, Mensah Deborah Noelly Amego, Viviane Andavi, Zelica Diallo, Frédéric
Ello, Aristophane Koffi Tanon (SMIT, CHU de Treichville), Serge Olivier Koule*, Koffi Charles Anzan, Calixte
Guehi (USAC, CHU de Treichville);.

Pediatrics: Edmond Addi Aka*, Koffi Ladji Issouf, Jean-Claude Kouakou, Marie-Sylvie N'Gbeche, (ACONDA-
CePReF); Touré Pety*, Divine Avit-Edi (ACONDA-MTCT-Plus); Kouadio Kouakou*, Magloire Moh, Valerie
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Andoble Yao (CIRBA); Madeleine Amorissani Folquet*, Marie-Evelyne Dainguy Cyrille Kouakou, VVéronique
Tanoh Méa—Assande, Gladys Oka-Berete, Nathalie Zobo, Patrick Acquah, Marie-Berthe Kokora (CHU Cocody);
Tanoh Frangois Eboua*, Marguerite Timité—Konan, Lucréce Diecket Ahoussou, Julie Kebe Assouan, Mabea Flora
Sami, Clémence Kouadio (CHU Yopougon).

Ghana, Accra: Pediatrics: Lorna Renner*§, Bamenla Goka, Jennifer Welbeck, Adziri Sackey Seth Ntiri Owiafe
(Korle Bu TH).

Guinea—Bissau: Adults: Christian Wejse*§, Zacarias Jose Da Silva*, Joao Paulo (Bandim Health Project), The
Bissau HIV cohort study group: Amabelia Rodrigues (Bandim Health Project), David da Silva (National HIV
program Bissau), Candida Medina (Hospital National Simao Mendes, Bissau), Ines Oliviera—Souto (Bandim Health
Project), Lars @stergaard (Dept of Infectious Diseases, Aarhus University Hospital), Alex Laursen (Dept of
Infectious Diseases, Aarhus University Hospital), Morten Sodemann (Dept of Infectious Diseases, Odense
University Hospital), Peter Aaby (Bandim Health Project), Anders Fomsgaard (Dept. of Virology, Statens Serum
Institut, Copenhagen), Christian Erikstrup (Dept. of Clinical Immunology), Jesper Eugen—Olsen (Dept. of
Infectious Diseases, Hvidovre Hospital, Copenhagen).

Mali, Bamako: Adults: Moussa Y Maiga*§, Fatoumata Fofana Diakite, Abdoulaye Kalle, Drissa Katile (CH
Gabriel Toure), Hamar Alassane Traore*, Daouda Minta*, Tidiani Cissé, Mamadou Dembelé, Mohammed
Doumbia, Mahamadou Fomba, Assétou Soukho Kaya, Abdoulaye M Traoré, Hamady Traoré, Amadou Abathina
Toure (CH Point G).

Pediatrics: Fatoumata Dicko*, Mariam Sylla, Alima Berthé, Hadizatou Coulibaly Traoré, Anta Koita, Niaboula
Koné, Clémentine N'Diaye, Safiatou Touré Coulibaly Mamadou Traoré, Naichata Traoré (CH Gabriel Toure).

Nigeria: Adults: Man Charurat* (UMB/IHV), Samuel Ajayi*, Georgina Alim, Stephen Dapiap, Otu (UATH,
Abuja), Festus Igbinoba (National Hospital Abuja), Okwara Benson*, Clément Adebamowo*, Jesse James,
Obaseki, Philip Osakede (UBTH, Benin City), John Olasode (OATH, lle-Ife).

Senegal, Dakar: Adults: Moussa Seydi*, Papa Salif Sow, Bernard Diop, Noél Magloire Manga, Judicael Malick
Tine3, Coumba Cissé Bassabi (SMIT, CHU Fann),

Pediatrics: Haby Signate Sy*, Abou Ba, Aida Diagne, Héléne Dior, Malick Faye, Ramatoulaye Diagne Gueye,
Aminata Diack Mbaye (CH Albert Royer).

Togo, Lomé: Adults: Akessiwe Patassi*, Awerou Kotosso, Benjamin Goilibe Kariyare, Gafarou Gbadamassi, Agho
Komi, Kankoé Edem Mensah-Zukong, Pinuwe Pakpame (CHU Tokoin/Sylvanus Olympio).

Pediatrics: Koko Lawson-Evi*§, Yawo Atakouma, Elom Takassi, Améyo Djeha, Ayoko Ephoévi-gah, Sherifa El-
Hadj Djibril (CHU Tokoin/Sylvanus Olympio).

Executive Committee*: Francois Dabis (Principal Investigator, Bordeaux, France), Emmanuel Bissagnene (Co-
Principal Investigator, Abidjan, Cote d'lvoire), Elise Arrivé (Bordeaux, France), Patrick Coffie (Abidjan, Cote
d'lvoire), Didier Ekouevi (Abidjan, Cote d'lvoire), Antoine Jaquet (Bordeaux, France), Valériane Leroy (Bordeaux,
France), Charlotte Lewden (Bordeaux, France), Annie J Sasco (Bordeaux, France).

Operational and Statistical Team: Dieudonné Amani (Abidjan, Cote d'lvoire), Jean-Claude Azani (Abidjan, Cote
d'lvoire), Eric Balestre (Bordeaux, France), Serge Bessekon (Abidjan, Cote d'lvoire), Franck Bohossou (Abidjan,
Céote d'lvoire), Camille Gilbert (Bordeaux, France), Sophie Karcher (Bordeaux, France), Jules Mahan Gonsan
(Abidjan, Cote d'lvoire), Jerome Le Carrou (Bordeaux, France), Severin Lenaud (Abidjan, Cote d'lvoire), Celestin
Nchot (Abidjan, Cote d'lvoire), Karen Malateste (Bordeaux, France), Amon Roseamonde Yao (Abidjan, Cote
d'Ivoire), Bertine Siloue (Abidjan, Céte d'lvoire).

Administrative Team: Gwenaelle Clouet (Bordeaux, France), Madikona Dosso (Abidjan, Céte d'lvoire), Alexandra
Doring§ (Bordeaux, France), Adrienne Kouakou (Abidjan, C6te d'lvoire), Elodie Rabourdin (Bordeaux, France),
Jean Rivenc (Pessac, France).

Consultants/ Working Groups: Xavier Anglaret (Bordeaux, France), Boubacar Ba (Bamako, Mali), Renaud Becquet
(Bordeaux, France), Jean Bosco Essanin (Abidjan), Andrea Ciaranello (Boston, USA), Sébastien Datté (Abidjan,
Céte d'lvoire), Sophie Desmonde (Bordeaux, France), Jean-Serge Elvis Diby (Abidjan, Cote d'lvoire), Geoffrey
S.Gottlieb* (Seattle, USA), Apollinaire Gninlgninrin Horo (Abidjan, Cote d'lvoire), Serge N'zore Kangah (Abidjan,
Céte d'lvoire), Denis Malvy (Bordeaux, France), David Meless (Abidjan, Céte d'lvoire), Aida Mounkaila—Harouna
(Bordeaux, France), Camille Ndondoki (Bordeaux, France), Caroline Shiboski (San Francisco USA), Boris
Tchounga (Abidjan, Cote d'lvoire), Rodolphe Thiébaut (Bordeaux, France), Gilles Wandeler (Dakar, Senegal).

Coordinating Centre: ISPED, Univ Bordeaux Segalen, Bordeaux, France.
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Regional Office: PAC-CI, Abidjan, Cote d'lvoire.

Methodologic Support: MEREVA, Bordeaux, France.

Website: http://www.mereva.net/iedea.
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Study population (HIV-infected
children in the paedatric leDEA
West Africa Cohort, on ART)
N = 4808

_________________>
4364 children
————————>
3890 children
—————>
3878 children
_________________>
Study sample
N=3014

Initiated ART before inclusion
in leDEA (n = 444)

No CD4 count available
(n=474)

(n=12)

<2 CD4 measurements
available

Fig. 1. Flow diagram of the selection of the study sample

Paediatric leDEA West Africa Cohort.
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Fig. 2. Mean plot of the observed CD4* cell counts (cells/ul) according to age and
immunodeficiency at antiretroviral therapy initiation

Mean plot of the observed CD4™ cell counts (cells/ul) at 6,12, 18, and 24 months
postantiretroviral therapy (ART) by age at ART initiation (a) and immunodeficiency status
at ART initiation (b) in the 3014 HIV-infected initiating ART in the leDEA paediatric West
Africa Collaboration.
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Table 3

Predictors of time to immune recovery for age in the 1846 immunodeficient children initiating antiretroviral
therapy in the IeDEA paediatric West Africa Cohort (adjusted Cox proportional hazard model).

Baseline characteristics at ART initiation  jyra 9506 |0 P value

Age
Within 12 months post-ART <0.001
<2 years 1 -
2-3 years 1.39 [1.16; 1.66]
3-4 years 1.29  [1.00; 1.67]
4-5 years 151 [1.18;1.93]
>5 years 091  [0.80;1.10]
12-24 months post-ART <0.001
< 2 years 1 -
2-3 years 1.30  [1.00; 1.54]
3-4 years 112 [0.87; 1.45]
4-5 years 1.30 [0.94; 1.60]
>5 years 0.69  [0.56;0.86]
Immunodeficiency for age <0.001
Severe vs. moderate 0.47  [0.42;0.53]
Sex 0.460
Female vs. male 1.04  [0.94; 1.56]
ART regimen 0.745

Protease inhibitor vs. NNRTI-based ARTC ~ 1.02  [0.90; 1.16]

aAjusted hazard ratio.
b ) .
95% confidence interval.

[+ . . R
NNRT]I, nonnucleoside reverse transcriptase inhibitor.
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