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Background: In low- and middle-income countries, the attrition 
across the continuum of care of HIV infected children is not well 
known, but needed to reach the 90-90-90 target. Particularly in 
young children, early ART initiation is slowed down by the 
operational difficulties of early infant diagnosis based on 
virological testing. These difficulties lead to important pre-ART 
delays competing with high pre-ART-mortality. This project is a 
unique opportunity to provide a global analysis of the pre-ART 
retention cascade in children within the IeDEA network in order 
to better monitor the ART roll-out worldwide.   
Objectives: to provide a global analysis within the IeDEA 
network from 2004 to 2015 characterizing:  

1/ HIV-infected children (0-19 years at inclusion), for each 
calendar year since 2004 to 2015, overall  and stratified by 
country income group, region, gender, CD4 cell count, CD4% 
and age (<1 year, 1-2, 3-4 years, 5-9 years, 10-15 years and 
15-19 years) and evolving WHO ART eligibility criteria at time 
of their HIV diagnosis, enrolment into the pediatric HIV 
programs, and ART initiation; 
2/ the proportion of children enrolled into programs after their 
HIV diagnosis and the missed opportunities for inclusion 
(death, lost-to-follow-up (LTFU), transferred out) for each 
calendar year since 2004 to 2015. 
3/ the proportion of children initiated on ART after their 
enrolment into programs and the missed opportunities for 
ART initiation (death, lost-to-follow-up, transferred out).  
4/ the delays between HIV diagnosis, enrollment into 
programs and ART initiation for each calendar year since 
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2004 to 2015. 
5/ the cumulative incidence of children initiated on ART 
among children diagnosed, then enrolled into HIV programs,  
taking death, then death or LTFU as competing risk events at 
1, 2, 3,6, 12, 18, 24 months after HIV diagnosis/HIV 
enrollment into programs.  
6/ the correlates of ART initiation accounting for death and 
LTFU as a competing risk until 24 months. 
7/ the fist-line regimen initiated.  
 
 

Methods:   
Study sites: All pediatric IeDEA clinical centres with children 
aged 0-19 years at inclusion.  
Data: Region, country, sites, demographics (sex; date of birth, 
date of HIV diagnosis if available and enrolment in care); clinical 
WHO/CDC staging at enrolment and ART initiation; laboratory 
values and dates (CD4 cell count, CD4 percent); prophylaxis 
(date of cotrimoxazole start); date of ART initiation; regimen of 
ART initiation; date of death; date of LTFU, date of transfer out.  
Anticipated results: Number and percent of children enrolled 
into HIV care among those diagnosed HIV-infected; number and 
percent of children initiated on ART among those enrolled; yearly 
cumulative incidence curves of ART-initiation with death then 
death/LTFU, as competing risk events will be computed for each 
calendar year overall, and stratified by country income, region, 
sex, age groups, CD4 cell count.  
Significance: This concept sheet is part of the IeDEA-WHO 
collaboration project and will be useful to guide WHO guidelines.  

 Background 

The Global Plan towards the elimination of new pediatric 
infections has made substantial progress since it was first 
announced in 2011, with a 43% decline of new pediatric HIV 
infections overall between 2009 and 2013 among the 21 eMTCT 
priority countries. However, in 2013 there remained an estimated 
240,000 infants born with HIV worldwide (1). Without 
antiretroviral treatment, 35% of children living with HIV die by 
their first birthday and 52% die by the end of their second year 
(2). In 2008, the CHER trial demonstrated that early antiretroviral 
therapy (ART) before the 12th week of life reduces HIV-related 
mortality in children living with HIV by 75% (3). Consequently, the 
World Health Organization (WHO) revised treatment 
recommendations so that systematic ART would be initiated for 
all HIV-infected children under the age of 12 months and 
systematic early infant diagnosis carried out for all exposed 
children from 6 weeks of age. These recommendations were 
revised extending immediate ART initiation to all children less 
than 24 months regardless of any  clinical or immunological 
criteria (in 2010) and then to all those 5 years in 2013; treatment 
initiation in older children is recommended according to clinical or 
immunological criteria (WHO clinical stage 3 or 4 disease or CD4 
≤ 500 cells/µL) (4). 
 
Clinical care and access to ART for HIV-infected children in 
resource-limited settings is a complex problem to analyze, with 



IeDEA multi-regional project - Delay from diagnosis to start of antiretroviral therapy in children (0-19 years)   3

many operational issues. Although access to ART is improving, it 
remains insufficient with only 22% of eligible children receiving 
treatment in the 21 priority countries (1). A major challenge of 
health care programs in the context of rapid scale-up of ART is to 
initiate children on ART after they have tested positive for HIV. 
While early HIV infant diagnosis (EID) could be delayed 
substantially in children< 18 months in resources-limited settings 
(5, 6), the period between HIV diagnosis and ART initiation can 
also extend for several additional months, as CD4 count has to 
be determined (for those >5 years only since 2013) and 
caregivers have to go through the process of pre-treatment 
counselling (7). For children, this period between HIV diagnosis 
and initiation on ART is critical because of a more rapid disease 
progression to early death than in adults (8, 9). Studies of 
retention in pre-ART care report substantial loss of patients at 
every step, starting with patients who do not return for their initial 
CD4 count results and ending with those who do not initiate ART 
despite eligibility in adults (10). However, few data exist on loss-
to-program in the pre-ART cascade in children. In 2011, a 
systematic review reported on pre-ART retention in care: the 
percentage of children diagnosed with HIV who benefited from a 
CD4 cell measurement ranged from 78% to 97% at the median 
age of 2.2 to 6.5 years.  Among these children, the proportion of 
those eligible for ART ranged from 63% to 89%, and the 
proportion of children actually initiating treatment ranged from 
39% to 99% (11). Barriers to ART initiation have been described 
in various settings and reasons for missing appointments include 
stigmatization, lack of human resources with long queues and 
overloaded clinics (12-17). As a result, although findings differed 
substantially across IeDEA regions, the same concerns were 
raised everywhere about delayed ART start, and low access to 
free HIV services for children, with increased workload over time 
in lower-income countries (18). These difficulties lead to 
important pre-ART delays competing with high pre-ART-
mortality. 
 
Monitoring linkages across the cascade of pediatric HIV care 
from HIV-positive diagnosis through entry into care, and initiation 
of ART, retention and viral suppression is essential to ensure that 
pediatric ART programs are generally improving children’s 
health. Pre-ART refers to the periods between HIV diagnosis, 
enrolment in HIV care programs and ART initiation. This project 
is a unique opportunity to provide a global analysis of the pre-
ART retention cascade in children within the IeDEA network in 
order to better monitor the ART roll-out worldwide.   
 
Objectives: to provide a global analysis from 2004 to 2015 within 
the IeDEA network characterizing:  

1/ HIV-infected children (0-19 years at inclusion), overall  and 
for each calendar year, country income group, region, 
gender, WHO/CDC clinical staging, CD4 cell count, CD4%, 
and age (<1 year, 1-2, 3-4 years, 5-9 years, 10-15 years and 
15-19 years) and evolving WHO ART eligibility criteria at time 
of their HIV diagnosis if available, enrolment into the pediatric 
HIV programs, and ART initiation; 
2/ the proportion of children enrolled into HIV care programs 
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after their HIV diagnosis and the missed opportunities for 
inclusion (death, lost-to-follow-up [LTFU], transferred out).  
3/ the proportion of children initiated on ART after their 
enrolment into programs and the missed opportunities for 
ART initiation (death, LTFU, transferred out).  
4/ the delays between HIV diagnosis, enrollment into 
programs and ART initiation.  
5/ the cumulative incidence of children initiated on ART 
among children diagnosed, then enrolled into HIV programs,  
taking death, then death or LTFU as competing risk events at 
1, 2, 3,6, 9,12, 18, 24 months after HIV diagnosis/HIV 
enrollment into programs.  
6/ the correlates of ART initiation accounting for death and 
LTFU as a competing risk until 24 months. 
7/ the fist-line regimen initiated.  
 

We hope that these data will both help inform global ART reports 
surveillance and WHO guidelines.  

Study design: Multiregional IeDEA cohort part of the IeDEA-
WHO collaboration project.  

Study sites: All clinical centres from IeDEA Collaboration 
regions taking care of children aged 0-19 years. 
 

Eligibility criteria 

All HIV-1-infected-chidren, aged < 19 years at enrolment into HIV 
care programs regardless of whether they were initiated on ART. 
Exclusion criteria 

Children not ART-naïve at inclusion.  

 
Data 
Data that will be needed are outlined in the data transfer request 
enclosed.  
Region, country, sites, demographics (sex; date of birth, date of 
HIV diagnosis if available and enrolment in care); clinical 
WHO/CDC staging at enrolment and ART initiation; laboratory 
values and dates (CD4 cell count, CD4 percent); prophylaxis 
(date of cotrimoxazole start); date of ART initiation; date of death; 
date of LTFU, date of transfer out, first ARV regimen.  

 
Outcomes: for each calendar year from 2004 to 2015, overall 
then, stratified by country income, region, sex, age groups, CD4 
cell count. 

• Number and proportion of children enrolled into HIV care 
among those diagnosed as HIV-infected;  

• Number and proportion of children initiated on ART among 
those enrolled (defined by at least a three-drugs regimen);  

• Yearly cumulative incidence curves of ART-initiation among 
children diagnosed/enrolled into HIV care with death and 
LTFU as competing risk will be computed; 

• Time to HIV care enrolment since HIV diagnosis when 
available;  

• Time to ART initiation since enrolment into HIV programs 
/HIV diagnosis; 
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• Pre-ART mortality rates among children diagnosed/enrolled 
into HIV care; 

• Pre-ART LTFU rates among children diagnosed/enrolled into 
HIV care; 

Statistical methods 

Descriptive statistics will be used to estimate proportion of death, 
LTFU, and describe time between HIV diagnosis, enrolment into 
HIV care, eligibility for ART according to WHO guidelines at time 
of inclusion and ART initiation, for the subset with available 
diagnosis information.  
 
Cumulative incidence curves will be used to describe the 
proportion of children on ART within pre-defined time periods 
since HIV/diagnosis/enrolment into HIV care (1, 2, 3, 6, 9,12,18, 
24 months after HIV diagnosis/HIV enrollment into programs) 
and since treatment eligibility for those children > 5 years of age 
(1, 3, 6 and 12 months). 
 
Determinants of ART initiation, pre-ART mortality and LTFU 
since HIV diagnosis/enrolment will be described in survival 
analyses, using a competing risk approach. The principal 
outcome will be ART initiation; pre-ART mortality and LTFU are 
competing events.  
 
Loss to follow-up (defined as last follow-up to date of database 
closure delay greater than 6 months):  

CD4 at inclusion, and at ART start : -3 months/+1 week 
around the date.  
 

Sample size considerations 

Number of children will depend on sites with access to pre-
enrolment and pre-ART data. No sample was computed for this 
analysis.  

 

Ethical considerations 

Each participating pediatric HIV clinic formally agreed to be 
included in the IeDEA collaboration, with a local Institutional 
Review Board and NIH approval to contribute data to IEDEA 
collaborative analysis.   
 
Deliverables 
Report to the IeDEA-WHO collaboration group.  
We anticipate one clinical paper from this concept sheet: Time to 
ART initiation since HIV diagnosis in HIV-infected children in the 
IeDEA network.  
 

Funding: None   

Target journals: Supporting WHO 2016 global HIV progress report 

Milestones: By early-may: Regions leading an analysis circulate their multi-
regional concept sheets by email to the IeDEA Executive 
Committee for feedback and approval. 
By mid-May: Multi-regional data request forwarded to the 
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regional data manager. 
By mid-July: Analyses for the IeDEA-WHO collaboration 
completed. 
By end of June : analyses conducted 
By end-July: Analyses reports submitted to WHO. 
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