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Abstract

Antiretroviral treatment coverage for children living with HIV is low, and new efforts are 

underway to expand eligibility so that all children and adolescents qualify for the treatment 

regardless of immune suppression or clinical stage. Although recent trials provide direct evidence 

of the benefit of this approach in adults, no such studies have been performed in children. This 

report examines the available body of evidence regarding universal HIV treatment for children and 

adolescents and assesses the benefits and challenges both at individual patient health, as well as at 

programmatic level. Universal treatment eligibility for children with HIV has great potential for 

improved growth and neurodevelopment and fewer morbidities for children, and treatment 

coverage would be expected to increase through guideline simplification. However, concerns 

regarding toxicities, drug resistance and costs require careful planning. Successful implementation 

will depend on effective strategies for case-finding, treatment adherence support and program 

monitoring that will contribute to the growing evidence base for this pivotal pediatric HIV policy 

shift.
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Remarkable success in decreasing new childhood HIV infections by 58% from 2000 to 

20141 is attributable to strong local, national and global efforts to prevent mother-to-child 

transmission of HIV. However, an estimated 2.6 million children were living with HIV in 

2014, with 88% residing in sub-Saharan Africa.1 Without effective antiretroviral therapy 

(ART), this large majority will die in early childhood.2 Despite steady improvements in ART 

access for children, coverage remains low at 32%, less than current adult coverage of 41%, 

despite higher rates of advanced disease in HIV-infected children.1

There are well-documented challenges to providing effective ART to children at each step in 

the continuum of care, including case identification, linkage to care, determining eligibility 

for treatment initiation, and ongoing medication adherence and clinic retention for virologic 
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suppression.3 Determination of ART eligibility can act as another step in this process where 

children may be missed or become lost to follow-up, and complex initiation criteria can 

necessitate referrals to specialty centers and hinder decentralized treatment. The 2013 World 

Health Organization (WHO) guidelines recommended that all HIV-infected children <5 

years of age receive ART, as well as those 5 years of age or older with CD4+ cell counts 

<500 (cells/μL) or a WHO stage III or IV clinical condition.4 Many countries now follow 

this guidance; however, by the beginning of 2014, many African countries, including 

Uganda,5 Zambia,6 Namibia7 and Ethiopia,8 had begun to adopt universal ART eligibility 

for children of all ages.

WHO has released the updated 2015 recommendation to provide ART for all persons living 

with HIV, but the recommendation was categorized as “strong” for adults and children <2 

years old, and “conditional” for children and adolescents from 2 to 19 years of age, meaning 

the quality of supporting evidence may be low or the panel is not confident in the weight of 

benefits compared with risks.9 A major catalyst for this eligibility expansion was the 

Strategic Timing of Antiretroviral Treatment trial, which was discontinued in 2015 because 

the survival benefit of early ART initiation in adults was clearly evident,10 and similar 

results from the TEMPRANO trial demonstrating lower rates of severe illness when 

immediate ART was provided for those with high CD4 counts.11 Advantages of “treatment 

as prevention”—to reduce transmission of new HIV infections through viral suppression—

also support this policy in adults.12 Although none of these clinical trials included children, 

some comparable benefits could be extrapolated. Other publications have examined the 

values and risks of ART for asymptomatic children <5 years of age.13,14 However, data on 

older children and young adolescents are scarce, and these groups have other physiological 

and psychosocial considerations. This study examines the benefits and challenges associated 

with universal ART eligibility in all children and adolescents, both at individual patient and 

programmatic levels, based on currently available evidence and with attention to remaining 

gaps.

INDIVIDUAL PATIENT FACTORS

To date, there are no published studies providing direct evidence that ART for children and 

adolescents with CD4 cell counts >500 cells/μL improves survival or secondary morbidity 

outcomes affecting health and development. However, studies have shown the effects of 

ART that would suggest patient benefit in these situations. Much research to date has 

focused on neurodevelopmental effects of HIV in children unrelated to immune suppression, 

by direct viral effect on neural cells or inflammatory processes.15,16 A US-based pediatric 

cohort study showed initiation of ART to be highly associated with lower rates of HIV 

encephalopathy independent of immunosuppression, occurring at high and low CD4 counts.
17 Other articles have described HIVs association with neurodevelopmental delay in 

children, with deferred ART initiation connected to worsening cognitive impairment18 and 

associated with less improvement in neurodevelopmental scores once virologically 

suppressed.19 More recently, an imaging study described greater white matter damage and 

myelin loss in ART-naïve South African children and adolescents compared with those on 

treatment.20
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Other research and reviews question the severity of neurologic effects of HIV in older 

asymptomatic treatment-naïve children and the ability of ART to restore lost cognitive 

functioning.21,22 This includes the 2006–2011 neurodevelopment substudy of the Pediatric 

Randomised Early versus Deferred Initiation in Cambodia and Thailand trial, which showed 

HIV infection to be associated with lower neurodevelopmental scores compared with 

uninfected controls, but no improvement in scoring was associated with earlier ART 

initiation for HIV-infected children surviving beyond 1 year of age.23 The main Pediatric 

Randomised Early versus Deferred Initiation in Cambodia and Thailand trial also 

demonstrated no evidence that early ART initiation improved survival or reduced 

morbidities in children, with an AIDS-free survival rate of 98.9% in the deferred-treatment 

group.24

Beyond neurodevelopment, other clinical outcomes should also be considered if expanding 

eligibility to immune-competent children. Observational analysis of data from within a 

randomized clinical trial in Africa showed delayed ART initiation among those who 

qualified for ART by CD4 count to be associated with late onset of puberty25; previous US 

longitudinal cohort studies demonstrated similar findings.26 Multicenter cohort data 

demonstrated cardioprotective effects of ART for children and adolescents, but this was 

observed during a time period when eligibility criteria were more restrictive.27 Immune-

competent children and adolescents not receiving ART are also at risk of chronic lung 

disease of small airways with unclear etiology, although it is not known if earlier ART 

initiation could avoid or reverse this process.28 Growth and nutritional status in children are 

also known to improve on ART, and although those with moderate or severe acute 

malnutrition or severe stunting already qualify for ART by WHO clinical stage, studies 

suggest that growth improvements are found in less-malnourished children as well and can 

be independent of CD4 counts.29–31

In Uganda, ART has been associated with indirect suppression of Epstein-Barr virus 

infection in children, potentially reducing the risk of acquiring Epstein-Barr virus-related 

lymphomas.32 Viral suppression while on ART can also allow for greater effectiveness of 

vaccines such as those for influenza through higher rates of postvaccination seroprotective 

titers, lessening risks of vaccine-preventable diseases to children as well as their 

communities.33 Long-term immune function is also a factor; CD4 cell recovery in children 

has been found to be greater when ART is started at a higher nadir in modeling34 and trial 

data,35 even when considering those whose CD4 cell counts did not drop below 500 cells/

μL. However, the clinical significance of recovered CD4 value at different degrees above 

500 cells/μL is not well understood.

In addition to the potential benefits of ART in previously ineligible children, the risks must 

be regarded as well. Earlier initiation of any long-term medication increases exposure time 

and thus risk of adverse events. Although many of the older antiretroviral drugs with 

widespread toxicities are falling out of use, even in resource-limited settings, others such as 

zidovudine and nevirapine remain in use and monitoring of these effects is not always 

available or implemented.36 Earlier ART initiation may also lead to earlier development of 

drug resistance and eventual treatment failure; in a setting where “pill fatigue” from ongoing 
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mediation use is a genuine concern, clinicians may hesitate to start antiretrovirals at an 

earlier stage of disease.37

ART PROGRAM FACTORS

A substantial expected benefit of universal ART eligibility in children and adolescents is the 

removal of programmatic barriers to treatment initiation, even in those who would have 

already qualified under previous, more restrictive criteria. Uganda reported that only 43% of 

HIV-infected children received a CD4 cell count within 3 months of clinic enrollment, and 

only 52% had a correct WHO clinical stage designation at most recent visit; an additional 

15% had no documentation of WHO stage at all.38 Common diagnoses leading to 

categorization of WHO stage III or stage IV, such as lymphocytic interstitial pneumonitis, 

developmental delay resulting from HIV encephalopathy or growth stunting can have subtle 

clinical presentations that could be easily overlooked in HIV clinics, especially those with 

low volumes and less pediatric-specific training.38 Earlier ART initiation can avoid the 

barrier of these missing clinical evaluations and help prevent or reverse these morbidities, 

and the simpler decision-making process can facilitate more effective decentralization of 

ART services for children.

Clinic loss to follow-up for children living with HIV is often highest in the pre-ART period, 

decreasing the proportion of children who can become virologically suppressed on treatment 

once eligible.39 Eliminating this step in the continuum of care, by moving rapidly from 

diagnosis to ART initiation, could mitigate this pre-ART loss. This impact was seen in 

implementation of Option B+, in which immediate ART initiation for pregnant and 

breastfeeding women regardless of CD4 count dramatically increased the number of women 

started on ART in early-adopting countries.40 Concerns may be raised that these older 

children and young adolescents may have worse treatment retention, making a case for 

delaying ART initiation whenever safely possible. However, a number of reviews and cohort 

studies have shown better retention for this age group (5–14 years old) compared with 

younger children41 and young people older than 15 years of age.42,43 Some data show 

children with lower CD4 counts to have lower retention as well.44 Another retrospective 

cohort of nearly 1800 adolescents demonstrated similar mortality to adults and less loss to 

follow-up, but higher rates of first-line failure.45 The readiness of the children and their 

families to start the treatment cannot be assumed and would become the focus of ART 

preparation. As with Option B+, efforts to decentralize care, support adherence and retain 

children in clinic attendance would be important adjuncts to an ART eligibility policy 

change.

Another consideration for ART programs is the expected increase in patient volume with 

universal eligibility; this is particularly important in resource-limited settings where facilities 

are often already crowded and under-resourced. Drug forecasting would be an essential step 

to avoid disruptions to the supply chain for pediatric formulations of antiretroviral drugs. 

However, children comprise a small proportion of the overall burden of HIV, and clinic 

increases are more likely to result from better treatment coverage of those already eligible 

than newly eligible children. Modeling in Uganda estimated 83% of children are already 
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ART-eligible based on 2013 WHO criteria,38 with similar results (80%–82%) for 2 other 

sub-Saharan African countries (authors’ unpublished data).

The possibility that expanded eligibility, combined with adherence challenges, could lead to 

higher national rates of HIV drug resistance should also be explored,46 and accessibility of 

routine viral load monitoring should be prioritized to minimize this potential effect. Cost is 

another essential consideration, and modeling has predicted increases in treatment costs, 

particularly in the short-term, associated with expansion of pediatric ART eligibility.47 Other 

factors may mitigate some of these costs, however, such as reducing infant infections from 

adolescent mothers who show higher mother-to-child transmission rates, likely because of 

diminished or delayed utilization of prenatal services.48

SUCCESSFUL IMPLEMENTATION

The coverage gap between pediatric and adult HIV treatment coverage is striking, and novel 

approaches can help correct this disparity. Universal ART eligibility for all children would 

make a strong national statement about the value of these vulnerable children within society. 

As the international community already endorses treatment for all perinatal infections 

through support of eligibility for all children <5 years, this policy can promote equal access 

to ART for those children whose diagnosis was delayed until later childhood. Focus would 

move from eligibility to readiness, so that every child can be individually assessed and 

prepared for ART without concern or confusion regarding whether or not they “qualify.”

Programs considering a universal eligibility approach still need to prioritize initiation of 

those children who require ART urgently for survival, including younger children and those 

with advanced disease. Furthermore, case identification of children living with HIV, through 

targeted high-yield testing, is a prerequisite for any treatment program success; expanded 

eligibility alone will not address this. Once children and, especially, adolescents are 

identified and initiated, adherence support that incorporates their particular needs is critically 

important—regardless of eligibility policy. Innovative approaches, including more models of 

community-based treatment, family-centered care and effective peer mentoring, will need to 

be strategically incorporated into programs as best practices continue to be identified and 

replicated. Global approaches to develop improved pediatric drug formulations and ensure 

supply chain reliability will also be crucial in improving treatment coverage.

A policy expanding HIV treatment eligibility to all children and adolescents has the 

potential to reduce barriers through guideline simplification, but it also could draw resources 

away from those in most urgent need. Data are sparse for children but suggest minimal 

individual risks for initiating ART in older children and young adolescents with higher CD4 

counts, and results from the Strategic Timing of Antiretroviral Treatment trial and 

implementation of Option B+ give cause for optimism. National programs should assess 

their specific situations and monitor for unintended negative outcomes of implemented 

policies while having a strategy to correct any identified. In countries where universal 

pediatric ART eligibility is adopted, program evaluation is critical to monitor performance, 

quickly identify problems, re-assess policies and add to the global evidence base for this new 

era in pursuing an AIDS-free generation.
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