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ABSTRACT

Objectives To assess access children with HIV have

to comprehensive HIV care services, to longitudinally
evaluate the implementation and scale-up of services,
and to use site services and clinical cohort data to explore
whether access to these services influences retention in
care.

Methods A cross-sectional standardised survey was
completed in 2014-2015 by sites providing paediatric

HIV care across regions of the International Epidemiology
Databases to Evaluate AIDS (leDEA) consortium. We
developed a comprehensiveness score based on the
WHQ’s nine categories of essential services to categorise
sites as ‘low’ (0-5), ‘medium’, (6-7) or ‘high’ (8—9). When
available, comprehensiveness scores were compared with
scores from a 2009 survey. We used patient-level data
with site services to investigate the relationship between
the comprehensiveness of services and retention.

Results Survey data from 174 |eDEA sites in 32 countries
were analysed. Of the WHO essential services, sites were
most likely to offer antiretroviral therapy (ART) provision
and counselling (n=173; 99%), co-trimoxazole prophylaxis
(168; 97%), prevention of perinatal transmission

services (167; 96%), outreach for patient engagement
and follow-up (166; 95%), CD4 cell count testing (126;
88%), tuberculosis screening (151; 87%) and select
immunisation services (126; 72%). Sites were less likely
to offer nutrition/food support (97; 56%), viral load testing
(99; 69%) and HIV counselling and testing (69; 40%). 10%
of sites rated ‘low’, 59% ‘medium’ and 31% ‘high’ in the
comprehensiveness score. The mean comprehensiveness
of services score increased significantly from 5.6 in 2009
t0 7.31in 2014 (p<0.001; n=30). Patient-level analysis of
lost to follow-up after ART initiation estimated the hazard
was highest in sites rated ‘low’ and lowest in sites rated
‘high’.

Conclusion This global assessment suggests the
potential care impact of scaling-up and sustaining
comprehensive paediatric HIV services. Meeting

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study fills a critical gap in the literature, giv-
en the lack of similar assessments of the trend and
impact of changes in paediatric HIV care services
across a broad global geography.

= Though we had a limited response rate of 53%, this
study provides an assessment across the broad
range of actual paediatric HIV care practice globally,
with comprehensive details.

= A comparison of site-level assessments and patient-
level data reveals the clinical impact of a lack of
comprehensive services for children living with HIV.

= The data for this study were collected from
September 2014 to January 2015 and may not
represent the current state of HIV paediatric care;
however, these are still some of the only data on this
topic available.

= Limitations in the available patient-level data meant
that certain analyses were only done for the East
Africa region.

recommendations for comprehensive HIV services should
remain a global priority.

INTRODUCTION

In 2020, there were an estimated 1.7 million
children with HIV between the ages of 0 and
15 years.! New infections among children
declined by 53% from 2010 to 2020, with
most new infections occurring in African
countries. Access to combination antiretro-
viral therapy (ART), however, remains an
important challenge for this population. In
2020, only 54% of children with HIV glob-
ally were accessing ART, which is substantially
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lower than the percentage of adults with HIV accessing
ART (74%)." Barriers to scale-up of paediatric treatment
include inadequate access to early infant diagnosis, lack of
provider experience in delivering paediatric care, limited
availability of paediatric antiretroviral formulations and
weak healthcare infrastructure, but there are few data on
the extent to which these specific paediatric HIV services
are available globally.*” For children with HIV who are
in care, losses to follow-up from care and deaths while in
care appear to remain high, though these rates are diffi-
cult to accurately report.®” It is important to document
the capacity of HIV care and treatment programmes to
deliver comprehensive, integrated HIV prevention, care
and treatment services to children across multiple regions
in order to identify gaps in services and target resources
appropriately.®™*

Data on clinical capacity and services are also needed to
ensure that paediatric services continue to improve their
quality and comprehensiveness, in line with global guide-
lines for the care of children living with and exposed to
HIV. An assessment of global paediatric HIV care capacity
at sites of the International Epidemiology Databases Eval-
uating AIDS (IeDEA) consortium from 2009 revealed
that only 38% of sites had capacity for routine viral load
monitoring, and that 89% had direct access to infant HIV
DNA PCR testing."” Over time, the WHO has continued
to revise its guidelines for the care of children with HIV,
including initiation of ART for all children under 5 years
of age, initiation of ART for all children >5 years of age
with a CD4 cell count <500 cells/pL, routine viral load
monitoring for all patients,'* and then the expansion to
recommend treatment of all children and adults with HIV
with lifelong ART regardless of immunologic status.”” The
ultimate goal of these guidelines is to improve paediatric
morbidity and mortality related to HIV through expanded
prevention, treatment and monitoring services.

Examining whether and how the availability of more
comprehensive HIV prevention and treatment services
improve patient-level paediatric outcomes are important
steps in ensuring that global care services ultimately
improve the care of children. Here, we draw on site-
level survey assessments administered to a consortium
of HIV care programmes worldwide to assess the extent
to which children with HIV have access to comprehen-
sive HIV care services, to evaluate the implementation
and scale-up of these services over time, and to compare
these survey findings with clinical cohort data to explore
whether access to these services influences the retention
in care of children with HIV.

METHODS

Population

The IeDEA research consortium was established in 2005
with support from the US National Institute for Allergy
and Infectious Diseases to develop a global resource of
clinical data from people with HIV (www.iedea.org).
IeDEA collects data from seven international regional

data centres: the Asia-Pacific, CCASAnet (encompassing
the Caribbean Central and South America), Central
Africa, East Africa, NA-ACCORD (encompassing Canada
and the USA), Southern Africa, and West Africa. Each
IeDEA region collaborates with clinical sites to define
key variables and harmonise large datasets to address
research questions around the impact of the global ART
roll-out on HIV-related clinical services and outcomes.
Paediatric clinical and ART resources across the Africa
and Asia-based HIV care sites were previously evaluated
in 2009."

Study design and data collection

We surveyed the IeDEA sites that provide HIV treatment
and prevention services to children, in any configuration
of stand-alone paediatric services or combined care for
children and adults. The standardised site assessment
tool was adapted from the site assessment survey done
in 2009." Study data were collected and managed using
a web-based survey on the Research Electronic Data
Capture platform (www.projectredcap.org) hosted at
the Vanderbilt Institute for Global Health at Vanderbilt
University. Site clinical directors or managers were asked
to complete the survey, providing information about the
sites’ physical and clinical characteristics and capacity
to deliver WHO-recommended paediatric HIV preven-
tion, care and treatment services. In 2009, 26 sites in Asia
Pacific, 16 sites in Central Africa, 52 sites in East Africa, 19
sites in Southern Africa and 21 sites in Western Africa were
surveyed (N=143). In 2014, an additional 31 sites were
surveyed (see table 1 for regional breakdown). Between
2009 and 2014, 30 sites both (1) provided care for chil-
dren and/or adolescents with HIV and (2) had consistent
site IDs between 2009 and 2014 and and therefore these
sites’ survey findings were used to compare care services.

We created a measure of comprehensiveness of paedi-
atric care services based on the WHO’s nine categories of
essential services: (1) ART access with psychosocial and
adherence counselling; (2) nutrition or food support
or counselling; (3) prevention of perinatal transmis-
sion services, including medication; (4) CD4 cell count
and HIV viral load testing; (5) tuberculosis screening;
(6) counselling and testing for HIV, (7) co-trimoxazole
prophylaxis, (8) immunisation access for select vaccine-
preventable diseases (hepatitis B, pneumococcal, influ-
enza vaccine or yellow fever vaccines) and (9) outreach
for patient engagement and follow-up.'® In calculating
the comprehensiveness score, one point was awarded for
each service adequately provided by the site, with a total
score range between 0 (no services offered) and 9 (all
services offered). Sites were then categorised into ‘low’
(0-5), ‘medium’® 7 or ‘high’s Y service levels, as was done
in prior global site assessment evaluations, from similar
site assessment surveys done in 2009."

In order to investigate the relationship between the
comprehensiveness of available services and retention
in care, patient-level data were also extracted from the
IeDEA global cohort database. Patient inclusion criteria
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were: (1) documented HIV infection; (2) age <16 years of
age at enrolment; (3) enrolled into care in 2001 or later
at least 6 months prior to site-specific database closure
and (4) either enrolled at a site which completed the
2009 survey or enrolled within 6 months of the 2014 site
assessment survey. Due to high amount of missing data
for items from site surveys, only patients seen at sites with
missing data for at most 1 item (n=62 sites) were included
in the analysis (n=28378). The sample was further
restricted by including only patients enrolled within
6months of the 2014 survey if they were affiliated with
sites only completing that round of surveys (n=18487).
Since the resulting deidentified patient-level dataset was
overwhelmingly from East Africa (n=17 596 (95.2%)) and
less than 5% of the sample consisted of patients from the
IeDEA regions of Asia-Pacific, CCASAnet, Central Africa

and West Africa, we selected only sites in East Africa (52
sites) for the patient-level analyses. Then, the dataset was
further restricted to patients with non-missing ART start
dates (n=12401 in 35 centres) (see figure 1).

Statistical analysis
Data were analysed using SAS v.9.4 (SAS Institute).
Descriptive analyses of the 2014 survey were performed,
with site characteristics stratified by region. We were able
to link data for 30 clinics which responded to both the
2009 and 2014 IeDEA site assessments surveys and anal-
ysed differences in the mean comprehensive of services
scores by using paired t-tests.

The analysed patient-level outcome of interest was time
from ART start to lost to programme due to either death,
transfer or lost to follow-up. Lost to follow-up was defined

HIV Patients age<16 years old at enrolment
Enrolled 2001 - 2015 at least 6 months prior to database closure
Enrolled at a site which completed 2009 or 2014 site assessment survey
Site had at most 1 item missing

28378

g

Exclude if seen in clinics without 2009 survey
and enrolled earlier than 6 months prior to 2014 survey
9891

Seen in clinic with 2009 survey
or within 6 months prior to 2014 survey

7 N

591 17596

[Exclude patients other regions] [East Africa patientsJ

Figure 1

N

missing ART start date | | have ART start date
5195 12401

Consort diagram of inclusion criteria for patient level analysis. ART, antiretroviral therapy.
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as no record of death or transfer and no visit between the
date of the last clinic visit attended and 6 months or more
of database closure. This was a competing risk model
with the two competing events being death and lost to
follow-up and being transferred coded as censored. Bivar-
iate Cox proportional hazard models were used to assess
the association between comprehensive care category
(obtained from the 2014 or earlier 2009 surveys) and lost
to programme. A multivariable Cox proportional hazards
model which included clinically important patient-level
variables—age at ART start (categorical, 0 to <5 years, 5
to <10, 10 to<l5, 15 to 16); categorical immune status
at ART start as defined by the WHO, based on age and
CD4 cell count or percentage depending on age, WHO
clinical stage at enrolment and clinic location (urban,
mostly urban, mostly rural or rural)—was used to investi-
gate the relationship between level of comprehensiveness
of services (low, medium, high) and patient retention
in care. HRs and 95% CIs were reported. As a sensi-
tivity analysis, the model was refit using data obtained
from multiple imputation for missing values for CD4
percentage (24.0%), WHO clinical stage (13.8%) and age
at ART start (0.1%) using the Markov Chain Monte Carlo
(MCMC) method.’

Patient and public involvement

Patients or the public were not involved in the design
or conduct of our research. In the East Africa region,
briefings on the findings were done in clinics to patients,
including both study participants and non-participants.

RESULTS

All 536 sites providing HIV care in the IeDEA global
regions received the survey, and 287 (53.5%) sites
completed the survey between September 2014 and
January 2015. Out of those 287 sites, 174 (61%) provided
paediatric care. Site characteristics by IeDEA region are
shown in table 1. Overall, most sites providing paediatric
HIV care (82%) saw both children and adult patients,
including almost 17000 children with HIV. The majority
of the sites were in African countries, with 88 sites (51%)
from Southern Africa, 34 sites (20%) from East Africa,
17 sites (10%) from Central Africa, 16 sites (9%) from
the Asia-Pacific, 12 sites (7%) from West Africa and 7
sites (4%) from CCASAnet. Most of the care sites were
located in urban (39%) or mostly urban (8%) settings,
and almost all were public facilities (93%). Overall, the
HIV care sites were well distributed across different levels
of healthcare services; 40% were primary care sites, 25%
were secondary care sites and 34% were tertiary care sites.
However, the participating sites from the Asia-Pacific,
CCASAnet and Central Africa regions were almost exclu-
sively tertiary facilities.

Site-specific characteristics
Most sites (60%) reported that paediatricians were not
available, although this varied significantly by region. A

majority of sites within the Asia Pacific, CCASAnet and
West Africa regions had a paediatrician either available
all days or some days, while most sites in the East and
Southern Africa regions (which had the largest paediatric
patient populations) reported that a paediatrician was
not available on any day.

Out of the nine essential services, we found that sites
were most likely to offer ART access (99% of sites),
co-trimoxazole  prophylaxis (97%), comprehensive
prevention of perinatal transmission services (96%),
outreach services for patient follow-up (95%), tubercu-
losis screening (87%) and immunisation services (72%)
(table 2). During this time period, providing either or
both CD4 cell count and viral load testing was considered
an essential service, and 88% of sites report CD4 cell count
testing and 69% reported viral load testing. Sites were less
likely to report offering nutrition counselling or food
support (56%), and HIV counselling and testing (40%).
The median comprehensive care score was 7 (IQR, 6-7).
Among the 174 sites, 18 sites (10%) offered a ‘low’ level
of services, 103 sites (59%) offered a ‘medium’ level of
services, and 53 (31%) offered a ‘high’ level of services.
These ‘high’ levels of services or more comprehensive
services were clustered at sites in Asia-Pacific (56% of sites
in the region), CCASAnet (43%) and East Africa (44%).

From among paediatric care sites which responded to
the 2009 survey (n=143) and 2014 survey (n=714), we
were able to link data for 30 sites: East Africa (26 sites),
Asia Pacific (3 sites) and Southern Africa (1 site). The
mean comprehensiveness of services score increased
significantly from 5.6 (SD, 1.4) in 2009 to 7.3 (SD 1.4)
in 2014 (p<0.001) (table 3). A greater proportion of sites
reported offering services in the 2014 survey compared
with the 2009 survey for each of the nine essential services
except for CD4 cell count testing and immunisation; 80%
of sites reported CD4 cell count testing in 2009 and only
60% reported testing in 2014. Similarly, 80% of sites in
2009 reported offering immunisation services, but only
70% of these same sites reported offered immunisations
in 2014. From 2009 to 2014, we found that the largest
increases were for nutrition services (13%-80%), viral
load testing (7%-83%), HIV counselling and testing
(18%-43%) and outreach (70%-100%).

Patient-level analyses

A total of 12401 children at 35 sites in the East Africa
region were included in the patient-level analysis, of which
192 (1%) were at clinics reporting a ‘low’ level of services,
10386 (84%) were at clinics reporting a ‘medium’ level
of services, and 1823 (15%) were at clinics reporting a
‘high’ level of services. Care classification was based on
either the 2014 or 2009 surveys. Mean age at enrolment
was 5.9 years, with median age of 5 years and range from
0 to 16 years. The probability of lost to follow-up after
ART initiation was highest in clinics with a ‘low’ level of
services and lowest in clinics with a ‘high’ level of services
(figure 2). HRs from bivariate and multiple regres-
sion Cox proportional hazard models are presented in

Vreeman RC, et al. BMJ Open 2023;13:6069399. doi:10.1136/bmjopen-2022-069399
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174 sites)*

Central Africa

(n=1 7)

Table 2 2014 survey site capacity and comprehensiveness of services score by IeDEA region (n

Total
(n

West Africa

(n

Southern Africa

(n=88)

East Africa
(n=34)

CCASAnet
(n=7)

Asia-Pacific

(n

174)

12)

16)

WHO essential services

173 (99.4)
97 (55.7)

12 (100.0)
7 (58.3)
9 (75.0)

88 (100.0)
45 (51.1)
87 (98.9)
62 (96.9)
37 (57.8)
77 (87.5)
26 (29.5)

34 (100.0)
25 (73.5)
34 (100.0)

19

17 (100.0)
4 (23.5)

6 (85.7)

16 (100.0)
12 (75.0)
13 (81.3)
15 (93.8)
11 (68.9)

ART access with counselling

4 (57.1)

Nutrition

167 (96.0)
126 (87.5)
99 (68.8)

17 (100.0)
13 (81.3)

7 (100.0)
5 (71.4)

Prevention of perinatal transmission services

12 (100.0)
9 (75.0)
7 (58.3)
6 (50.0)

(65.5)

CD4

CD4 testing and/or viral load testing

26 (89.7)
32 (94.1)

12 (75.0)
12 (70.6)
4(23.5)

4 (57.1)

Viral load

151 (86.8)
69 (39.7)

7 (100.0)
6 (85.7)

16 (100.0)
11 (68.9)

TB screening

16 (47.1)

HIV counselling and testing

168 (96.6)
126 (72.4)
166 (95.4)
18 (10.3)

12 (100.0)
5(41.7)

85 (96.6)
65 (73.9)

31 (91.2)
24 (70.6)

(100.0)
12 (70.6)
15 (88.2)
5 (29.4)

17

7 (100.0)
7 (100.0)
4 (57.1)
0(0.0)

16 (100.0)
13 (81.3)
14 (87.5)
0(0.0)

Co-trimoxazole

Immunisations

11 (91.7)
3 (25.0)
7 (58.3)
2 (16.7)

88 (100.0)
8 (9.1)

34 (100.0)
2 (5.9)

Qutreach

Low (0-5)

Comprehensiveness score

103 (59.2)
53 (30.5)

58 (65.9)

17 (50.0)
15 (44.1)

10 (58.8)
2(11.8)

7 (43.8) 4(57.1)

Medium (6-7)
High (8-9)

2 (25.0)

3 (42.9)

9 (56.3)

*Findings are listed as n (%).

ART, antiretroviral therapy; leDEA, International Epidemiology Databases to Evaluate AIDS; TB, tuberculosis.

table 4. In multivariable Cox proportional hazard models,
compared with children in care at clinics providing a
‘low’ level of services, children in care at clinics providing
‘medium’ and ‘high’ levels of services had hazard ratios
of lost to follow-up of 0.58 (95% CI 0.47 to 0.72) and
0.12 (95% CI 0.07 to 0.23), respectively, adjusting for
age at ART start, gender, immunologic status, WHO clin-
ical stage at enrolment and clinic location. Results from
models using imputation of missing covariate data were
not substantially different from what is presented here.

DISCUSSION

With only 54% of children with HIV on treatment globally
in 2021 and 40% of children with HIV virally suppressed,
it is essential that we understand the capacity of global
HIV care and treatment sites to provide comprehensive
care to children.' In this evaluation of a broad range of
global care sites providing services to children with HIV,
we noted significant improvement in the sites’ provision
of essential HIV care and prevention services for children
and pregnant people between assessments done in 2009
and 2014. Access to ART and provision of prevention of
perinatal transmission services increased substantially in
the 30 sites with both assessments—providing the neces-
sary backdrop to achieving an AIDS-free generation
through both prevention and treatment. Moreover, there
was a dramatic scale-up in access to routine viral load
monitoring (from 6.7% to 83.3%), reflecting success in
policy shifts to improve access to viral load monitoring
and supporting the global efforts to achieve viral suppres-
sion. As routine viral load monitoring increased, these
data already showed a parallel drop in CD4 cell count
testing services by 2014.

Even though the comprehensiveness of essential
paediatric HIV services grew substantially in the 5years
between the assessments, we can still see critical gaps in
access to broader services for children and adolescents.
While services such as providing nutrition support and
counselling for HIV testing generally increased, these
services remained absent from many sites. Perhaps even
more concerning from a child health perspective, partic-
ularly in the face of the ongoing COVID-19 pandemic,
fewer sites reported offering immunisations in the 2014
survey. Addressing potential gaps in access to immuni-
sations for children and adolescents at risk of immune-
compromise merits close attention. There is a defined
need to catch up on the delayed childhood immunisa-
tions missed for 23million children worldwide related
to the COVID-19 pandemic.”® Moreover, many health
systems might consider the potential for these care sites
to bolster broader coverage of vaccinations for human
papillomavirus to prevent cervical cancer, and to provide
SARS-CoV-2 vaccination. The urgency in moving more
paediatric care sites globally to provide the full range
of essential services is also highlighted by the potential
clinical impact. Our findings, from analyses performed in
East Africa, one of our constituent regions, suggest that
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Table 3 Changes in site capacity and comprehensiveness of services from 2009 to 2014 (n=30)

Site assessment 1.0 Site assessment 2.0

(2009) (2014)
Comprehensiveness score Mean+SD 5.571+1.372 7.333+1.373*
ART access with counselling N (%) 24 (80.0) 30 (100.0)
Nutrition 4(13.3) 24 (80.0)
Prevention of perinatal transmission services 26 (86.7) 30 (100.0)
CD4 testing 24 (80.0) 18 (60.0)
Viral load testing 2 (6.7) 25 (83.3)
TB screening 25 (83.3) 28 (93.3)
HIV counselling and testing 4 (13.3) 13 (43.3)
Co-trimoxazole 26 (86.7) 27 (90.0)
Immunisations 24 (80.0) 21 (70.0)
Outreach 21 (70.0) 30 (100.0)

*There was a statistically significant increase in the mean comprehensive care score from 2009 to 2014 among paediatric sites with at most one care
item missing. Differences in mean comprehensiveness scores were tested by paired t-test.
TB, tuberculosis.

sites providing more comprehensive services also have  clinical outcomes. These sites may also be those with the
more children with HIV retained in care, which may in ~ most robust resources or sites where care is more acces-
turn result in less HIV-related disease and fewer adverse  sible. In considering how to expand the range of services
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Time from Antiretroviral Start to Program Attrition (Months)
Figure 2 Predicted survival of time from antiretroviral therapy initiation to lost to follow-up by site-level comprehensiveness
of services among 12401 children in East Africa IeDEA enrolled in care from 2001 to 2014. leDEA, International Epidemiology
Databases to Evaluate AIDS.
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available in a health system, attention must also be given
to what specific resources are already available to adapt to
care expansion and how access to even more basic levels
of care might be improved.

There are several limitations to these data. The data
were collected from September 2014 to January 2015 and
may not represent the current state of HIV paediatric care.
On the other hand, these data do highlight the trajectory
of HIV care systems as global paediatric HIV treatment
guidelines shift. Moreover, our observations fill a critical
gap in the literature, given the lack of similar assessments
of the trend and impact of changes in paediatric HIV care
services across a broad global geography. We are able to
show the age distribution by region (table 1), allowing
the comprehensive assessment of services to be compared
across the range of paediatric care, including for varying
definitions of ‘child’, whether those less than 15 years or
less than 16 years. The response rate to the survey was low,
at 53.5%, which may introduce sampling bias that chal-
lenges the representativeness of this sample and thus the
generalisability of the findings. Nonetheless, the responses
we received to represent a cross-sectional description of
services for a range of HIV clinical care sites across a wide
swath of resource-limited settings and we believe this still
may be one of the most detailed description of the HIV
and related care services available for children and adoles-
cents globally. While we acknowledge the potential lack of
generalisability of the East Africa observations to the IleDEA
Network, particularly outside of African countries, we are
less concerned about the same between IeDEA-affiliated
sites and their ambient environment in their respective
countries or other similar sites in Africa. For example, in
other patient-level analyses from global IeDEA, the East
Africa IeDEA cohort demographics have been represen-
tative of broader African settings, both within and outside
of IeDEA'"* Another concern arises due to shifts in the
sites participating in the surveys between 2009 and 2014.
Because of this shift, we did not have longitudinal data for
all sites, in order to assess changes in the services provided
over the 5-year period of the study. Nevertheless, a suffi-
cient number of sites did have complete surveys on both
occasions. Moreover, the limited response rate indicated
by the estimation that only 53% of sites completed the
survey is a conservatively low estimate because some of the
sites changed their consortium identifiers in the course
of the follow-up, making it impossible to pair their data
conclusively. Despite the fact that the longitudinal data
were only available for 17% of the sites surveyed in 2014,
this is still some of the only data on this topic available
within these years. The large number of these sites and
the consistency of the longitudinal trends in (increasing)
comprehensiveness of HIV-related services, provides a
broad look at the state of the global paediatric HIV care in
these regions during this period.

CONCLUSIONS
As global programmes work to expand the availability
and quality of paediatric HIV treatment and prevention

services, understanding the capacity of global sites
caring for this population to provide services for chil-
dren and adolescents with HIV can guide targets for
improving care access and quality. This global survey
of IeDEA cohort sites demonstrates significant gains in
the comprehensiveness of HIV treatment and preven-
tion services available for children between 2009 and
2014, while identifying important remaining gaps. Data
from the East Africa region further suggest that sites
providing a comprehensive array of HIV-related services
experience higher retention in care among their clients,
compared with sites offering lower levels of the essential
services for HIV treatment and prevention. Achieving
global treatment success for children and adolescents
with HIV and eliminating perinatal transmission of HIV
requires that we continue to prioritise strengthening the
healthcare systems available for these populations with
HIV worldwide.
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