SUPPLEMENT ARTICLE

Scale-up of Early Infant HIV Diagnosis and Improving Access
to Pediatric HIV Care in Global Plan Countries: Past and
Future Perspectives
Shafﬁq Essajee, BMBCh,* Ravikiran Bhairavabhotla, PhD,† Martina Penazzato, MD, PhD,*
Karusa Kiragu, PhD,‡ Ilesh Jani, MD, PhD,§ Sergio Carmona, MD,k¶ Bharat Rewari, MBBS,#
Charles Kiyaga, MBBS,** John Nkengasong, PhD,†† and Trevor Peter, PhD‡‡

Abstract: Investment to scale-up early infant diagnosis (EID) of
HIV has increased substantially in the last decade. This investment
includes physical infrastructure, equipment, human resources, and
specimen transportation systems as well as specialized mechanisms
to deliver laboratory results to clinics. The Global Plan Towards
the Elimination of New HIV Infections Among Children by 2015
and Keeping Their Mothers Alive, as well as related international
initiatives to prevent mother-to-child transmission of HIV and treat
children living with HIV have been important drivers of this scaleup by mobilizing resources, creating advocacy, developing normative recommendations, and providing direct technical support to
countries through the global community of international stakeholders. As a result, the number of early infant diagnosis tests
performed annually has increased 10-fold between 2005 and 2015,
and many thousands of infants are now receiving life-saving
antiretroviral therapy because of this improved access. Despite
these efforts and many success stories, timely infant diagnosis
remains a challenge in many Global Plan countries. The most
recent data (from the end of 2015) suggest a large variation in
access. Some countries report that almost 90% of HIV-exposed
infants are being tested; others report that the level of access has
stagnated at 30%. Still, just over half of all exposed infants in
Global Plan countries receive a test in the ﬁrst 2 months of life. We
discuss the key factors that are responsible for this scale-up of
diagnostic capacity, highlight some of the challenges that have
hampered progress, and describe priorities for the future that can
help maintain momentum to achieve true universal access to HIV
testing for children.
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INTRODUCTION
Providing early antiretroviral treatment (ART) to HIVpositive infants is a global public health priority. These children
are among the most vulnerable of those living with HIV, and
without access to treatment they are at very high risk of
mortality, particularly those who acquire HIV through in utero
or perinatal transmission. Up to 50% die by the age of 2 years,
with the greatest mortality in the ﬁrst few months of life.1–3
Fortunately, the annual number of new HIV infections in
infants is falling. Since the launch of the Global Plan Towards
the Elimination of New HIV Infections Among Children by
2015 and Keeping Their Mothers Alive (Global Plan), the
number of new pediatric infections among the global plan
countries has fallen from 400,000 in 2009 to an estimated
110,000 at the end of 2015.4,5 A key factor in this success has
been the rollout of lifelong antiretroviral therapy to HIVpositive pregnant and breastfeeding women (Option B+). In
2015, among the 21 Global Plan countries of sub-Saharan
Africa, which account for 90% of the global burden of pediatric
HIV—74% of HIV-positive pregnant women were either
already on ART or were started on ART during antenatal care.5
Although this success is laudable, we are far from
eliminating pediatric HIV as a global public health problem.
Providing antiretroviral therapy to HIV-positive infants (and
delivering appropriate preventive care to HIV-exposed infants) remains a moral and ethical obligation, and it is
dependent on prompt and accessible diagnosis, as well as
linkages to treatment and care. It is estimated that half of all
HIV-exposed infants presently receive an early infant diagnosis (EID) test within the ﬁrst 2 months of life.5 Although
reaching this level of coverage in just a few years is an
achievement, especially considering that coverage was estimated at 15% at the end of 2009, critical gaps remain that
sour the success of the Global Plan in reducing mother-tochild HIV transmission.
There is a new urgency to scale-up EID and new
approaches to testing that is prompted in part by renewed
global pediatric treatment goals, revised World Health
Organization (WHO) guidelines, and the availability of novel
technologies to improve test access.6,7 This article reviews the
progress and challenges with EID scale-up over the past
decade, and examines new strategies to scale-up EID in light
of the global 90-90-90 targets and UNAIDS9 2020 Fast-Track
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goals to increase antiretroviral therapy access to 90% of
children identiﬁed with HIV and reduce new HIV infections
among children to fewer than 20,000 per year.8,9

GLOBAL PERSPECTIVES ON EID SCALE-UP: THE
EARLY YEARS OF ROLLOUT
Until 2005, antiretroviral therapy for children in most
resource-limited settings was available only in research
settings or specialized clinics because the drugs and expertise
needed to treat children were limited to tertiary urban settings.
Rates of mother-to-child HIV transmission were high, and
diagnosis of HIV in children was often guided by clinical
criteria. Only a few countries, such as Botswana and South
Africa, had national programs providing EID testing to HIVexposed infants.10 Most public health programs lacked the
means to identify infants in need of treatment and also lacked
information on transmission rates to assess the effectiveness
of early efforts to reduce MTCT, thereby constraining
appropriate allocation of PMTCT resources and funding.11
Although rapid HIV assays were available and, in keeping
with WHO guidance, could be used to make a presumptive
diagnosis in HIV-exposed infants with signs of advanced HIV
disease, this was rarely implemented in practice.12 Some
programs were able to test exposed infants at 18 months,
when serological tests can reliably detect or exclude HIV in
exposed children, but because of the known high early
mortality from HIV and high rates of loss to follow-up, this
information was not useful for evaluating the impact of
programs to prevent mother-to-child HIV transmission or
identifying HIV-positive infants at highest risk for rapid
disease progression. Although the need for EID was recognized, achieving full scale-up was seen as being virtually
impossible. The main limiting factors were high cost,
technological complexity, lack of political will, challenges
of incorporation into public health programs, and poor
engagement with manufacturers of testing technology.13,14
The landscape changed dramatically in 2006. Funding
from UNITAID, the United States President’s Emergency
Plan for AIDS Relief (PEPFAR), the Children’s Investment
Fund Foundation (CIFF), the Global Fund to Fight AIDS,
Tuberculosis, and Malaria (Global Fund), the ELMA Foundation, and other donors enabled scale-up of access to EID in
many countries. UNITAID in particular provided catalytic
funding to support the procurement of EID commodities. This
intervention laid the foundation for large-scale EID programs
and has become a model for increasing access to critical
health products that have a limited or challenging market and
therefore face signiﬁcant early market barriers.15
Many delivery innovations emerged and went to scale
during the term of the UNITAID grant from 2006 to 2011.
These included the bundling of laboratory supplies for
polymerase chain reaction (PCR) testing (such as gloves,
pipette tips, and PCR ampliﬁcation tubes) to reduce procurement complexity and stock shortages; systems to transport dried blood spot (DBS) samples to a small number of
centralized EID laboratories via sample transport networks;
and use of SMS-enabled printers to facilitate the rapid return
of results to collection sites. The funding also enabled
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volume-based price negotiations that brought down the cost
of laboratory instruments, test reagents, and consumables to
less than US $12–15 per test.16 Under the UNITAID donation
—and with the critical support of governments and technical
partners, particularly the US. Centers for Disease Control and
Prevention (CDC)—EID testing facilities were built, laboratory standard operating procedures were put in place, forecasting and procurement systems were improved, and
thousands of frontline health workers were trained in the
collection, storage, and shipping of DBS samples.
By serendipitous coincidence, UNAIDS and PEPFAR
launched the Global Plan as the UNITAID grant began to
wind down in 2011. Although there was no longer earmarked
funding for EID commodities, the Global Plan created an
unprecedented level of advocacy, because EID was not only
a means of identifying infected infants but also a direct
measure of the efﬁcacy of efforts to prevent mother-to-child
HIV transmission. As countries designed and costed their
strategies to prevent new HIV infections among children,
there was a concomitant concern that only 1 in every 10
children living with HIV was receiving antiretroviral therapy.17 For that reason, the Global Plan speciﬁed in its 10point framework the need to ensure that EID and pediatric
treatment were prioritized. It set targets for a 50% reduction in
AIDS-related pediatric deaths through scale-up of pediatric
treatment, and it called on countries to secure reliable access
to diagnostic commodities, provide training and mentoring of
providers, and ensure robust and reliable data systems at the
facility level. The plan also called on communities and
networks of women living with HIV to join the effort,
particularly to help identify other children in the family who
may not have been tested for HIV.

EID SCALE-UP SUCCESSES TO DATE
Overall, the results of EID scale-up over the past 10
years are encouraging. Data from the 21 sub-Saharan African
countries of the Global Plan indicate that by the end of 2015,
51% of HIV-exposed infants were reported to have received
an EID test within the ﬁrst 2 months of life (up from less than
10% a decade earlier).5 In some countries, such as Lesotho
and South Africa, coverage has reached levels seen in higher
income countries (Fig. 1). Put in terms of the market, the
signiﬁcant scale-up in the number of EID test kits procured
and conducted over the past decade demonstrates success in
the implementation of EID as a testing service (Fig. 2).18
The Global Plan also renewed focus on the need to
provide treatment for children living with HIV. This focus
was synergistic with the emergence of a range of childfriendly ﬁxed-dose combination drugs. It began in 2006 with
the approval of a pediatric stavudine-based ﬁxed-dose
combination, and it continues to date with the approval in
2015 of a pellet formulation of lopinavir/ritonavir.
The importance of programs starting to provide treatment for HIV-positive children cannot be overstated. Access
built conﬁdence among providers and communities that
holistic HIV care and treatment for the whole family was
possible. The effort to scale-up effective services to eliminate
new HIV infections among children and keep their mothers
Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.
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FIGURE 1. Percentage of infants
born to women living with HIV
receiving a virological test within 2
months of age, 2015.

alive (which was spurred by the Global Plan), combined with
the push to increase access to pediatric antiretroviral therapy
saved the lives of hundreds of thousands of children in subSaharan Africa. EID was an intervention at the heart of
both programs.
The UNITAID Pediatric Initiative helped address many
of the upstream problems with EID, such as high costs of
equipment and reagents and the lack of laboratory capacity
for PCR testing. At the same time, the Global Plan enabled
national programs to tackle some of the downstream issues of
implementation, including expanding access to testing
beyond urban centers and improving meaningful linkage to
treatment for HIV-positive children.
The annual Global AIDS Response Progress Reporting
(GARPR) mechanism began collecting data on access to EID
in part to facilitate monitoring of the Global Plan. Each year,
the Global Plan report provides detailed data on EID scale-up
that enables countries to track their efforts and compare
themselves with others—an important tool for ongoing
advocacy to increase the reach of EID testing services.

REMAINING CHALLENGES
Despite considerable progress, there still is an urgent
need for further scale-up of EID services as a tool to increase

pediatric antiretroviral therapy coverage. Low access to EID
persists: countries such as Angola, Burundi, Chad, the
Democratic Republic of the Congo, and Nigeria have EID
coverage rates below 15%.5 In fact, most Global Plan
countries provided EID to less than half of HIV-exposed
infants as of 2015.
There are 3 important reasons for this ongoing
unmet need:
• Mechanisms to track mothers and infants who do not return
for testing are weak, so infants who are not brought for
testing at 6 weeks are often lost to follow-up.
• Systems issues still hamper effective delivery of EID
services, including stockout of laboratory reagents, delays
in sample collection, and delays in results return.
• Infants may be brought for testing eventually, but often this
is after the ﬁrst 2 months—too late to be counted in
national EID statistics, and also later than optimal for
initiation of treatment and prevention of early mortality
among HIV-infected infants.
Rates of retention and linkage to treatment and care
among those tested can be low. It can take weeks to return
EID results to mother–infant pairs, which may contribute to
preantiretroviral therapy loss to follow-up, which currently
ranges between 30% and 80%.19–21 This statistic highlights

FIGURE 2. Projected global numbers of EID tests procured each year
using different scale-up scenarios.
Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.
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the need to improve retention and integration in the
continuum of care and to improve the laboratory–clinic
interface.22
Most EID is currently conducted on the infants of
mothers enrolled in programs to PMTCT; efforts are needed
to identify children whose mothers did not receive those
services or those who miss testing when they are under 2
months of age. Increased provider-initiated testing and counselling (PITC) in high-yield settings (such as pediatric wards,
nutritional rehabilitation centers, and in the families of HIVpositive women) is also crucial. Recent studies have found
high percentages of HIV-positive infants and children at these
often-overlooked entry points.23 In addition, it is important to
ensure that HIV-exposed infants who test negative by virologic
testing at 6 weeks receive a ﬁnal serologic test after the HIV
transmission risk ends; this will provide deﬁnitive conﬁrmation
that the child is HIV negative.24 Finally, weaknesses in the
continuum of care to PMTCT contribute to low EID coverage
and poor linkage to treatment, including low antenatal care
attendance in some countries, late presentation, human
resource constraints, and lack of male partner involvement.
Each of these factors contributes to loss to follow-up,
especially in the postpartum period.

LOOKING FORWARD: WHAT WE HAVE
LEARNED AND PRIORITIES FOR THE FUTURE
Funding from foundations, industry, and governments
has developed a pipeline of new EID technologies for both
central laboratories and decentralized point-of-care settings that
will support future phases of EID expansion, despite the small
relative size and uncertainty of this market.6 The ﬁrst point-ofcare EID products became available in 2015; as of mid-2016,

WHO had prequaliﬁed 2 products, enabling these instruments
and reagents to be procured using donor funds.25 The global
effort to scale-up EID over the past 10 years also has laid
a foundation for a point-of-care test market. This is important
proof-of-concept for the viability of new technologies to test
for other diseases if similar supportive conditions prevail.
EID is the ﬁrst example of a molecular nucleic acid
testing service implemented on a large scale in public health
programs with limited laboratory infrastructure and resources.
This scale-up has established undeniable evidence of the
feasibility of nucleic acid testing in such settings, and it has
helped build test delivery systems that include PCR-enabled
laboratories, skilled personnel, sample transport logistics, data
management solutions for result delivery, and mechanisms to
respond urgently to positive test results (Table 1). EID has
strengthened health systems in ways that may facilitate other
future nucleic acid testing of public health importance (eg,
viral load testing for HIV and hepatitis C, and early diagnosis
of emerging viral infections, such as Ebola and Zika).
Critical assessment of EID as a clinical service,
however, has identiﬁed shortcomings in delivering EID and
ensuring linkage to care to prevent loss to follow-up further
(Fig. 3). Innovative approaches have expanded conventional
laboratory network access, improved turnaround times and
efﬁciencies through mHealth and eHealth interventions (such
as SMS messaging and SMS-enabled printers), strengthened
sample logistics, and promoted faster testing at laboratories
(Boxes 1 and 2). These approaches need to be scaled up.
Similarly, although the focus of EID testing has been on
testing HIV-exposed infants at 4–6 weeks of age, the
feasibility of EID testing at birth has recently been demonstrated.26 Testing at birth or soon after birth may enable early
identiﬁcation of infants who were infected in utero and who

TABLE 1. Challenges of Delivering Services in a Low Prevalence Epidemic Context: Learning From India
Challenge

Speciﬁc Problem

Solution

1 Low prevalence in a vast geography

There are 35,000 HIV-positive pregnancies among Prioritizing districts based on PCR positivity rates
29 million pregnancies overall, resulting in
in the last 3 years, Coordination with MNCH for
detection of only one-third of HIV positive
testing at subcenter level, involvement of private
pregnant women and even fewer exposed infants
sector, as 40% of deliveries happen in private
tested
sector
Each site has very low volumes for PCR so very Sites designated speciﬁc days for sample collection
few samples per site
to avoid lengthy delays. Moved from 1 DBS and
1 whole blood sample for conﬁrmation to 2 DBS
samples testing; this simpliﬁes sample transport
2 Low and fragmented access to obstetric care makes Socioeconomic barriers to access including low
Incentives such as the Janani Shishu Suraksha
it difﬁcult to identify and track HIV-positive
ANC attendance and low rates of hospital
Yojna have been implemented to increase
pregnancies, or to follow HIV-exposed babies
delivery
hospital delivery. This scheme is designed to
provide pregnant women who access
Government health facilities with a package of
free services to promote institutional delivery.
Women seek delivery services at different sites
An electronic software platform has been created to
from ANC services
track all cases
3 Delays for in-country regulatory approval since the Lack of progress in rolling out the service because Until regulatory approval was obtained, all positive
commercial EID assay was labeled as “research
of lack of clarity around the legalities of testing
DBS samples were veriﬁed using whole blood
use only”
assays and a testing platform approved by the
Indian Council of Medical Research; this
allowed the service to roll out even before
regulatory approval was obtained
ANC, Antenatal Clinic; MNCH, Maternal Newborn and Child Health Services.

S54

| www.jaids.com

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.

Copyright Ó 2017 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

J Acquir Immune Defic Syndr  Volume 75, Supplement 1, May 1, 2017

Scale-up of Early Infant HIV Diagnosis

FIGURE 3. Illustration showing the
estimated proportions of exposed
and infected infants tested using EID
and started on treatment. Estimates
based on 2014 data from the Global
AIDS Response Progress Report,
WHO, Geneva, Switzerland, 2015.

BOX 1. Country Perspectives: Lessons From the Field—Mozambique: An Evidence-Based Approach to Harness Partnerships,
Innovations, and Evidence to Strengthen the Health System
The implementation of EID in Mozambique began in 2005. Initially, just one research laboratory in the capital city, Maputo,
performed the PCR-based HIV DNA testing technique for only a few specialized clinics where most HIV-exposed infants were
being seen. Fewer than 1000 children, mostly those with symptoms suggestive of HIV disease were tested annually. In 2007, with
increased global availability of PMTCT and pediatric antiretroviral therapy, several other clinics in the country started to benefit
from EID. From 2009 onwards, additional laboratories were established to respond to the rapidly increasing demand for EID.
In the past 10 years, new partnerships and health system innovations have boosted scale-up of EID in Mozambique. They include
the following:

• Use of SMS technology to expedite delivery of EID results. To reduce the time needed to deliver laboratory results to patients,
printers connected to the mobile phone network were placed in health facilities nationwide. The Ministry of Health and a mobile
phone company established a partnership to develop and implement this innovation, with the company donating SIM cards, airtime,
and technical assistance to the health system. Another partnership—between the Ministry of Health, bilateral and multilateral
organizations, implementing partners, and local governments—facilitated the purchase of printers and supported training.
• Dashboard for information management. All EID laboratories installed a custom-made database for information management.
This enabled periodic monitoring and analysis of key system indicators. All stakeholders have access to an online dashboard,
where system indicators can be graphically represented and used to guide changes in policy and procedures.
Currently, 5 laboratories in the country perform EID testing using conventional molecular biology technology. In 2015, 72,547
EID tests were carried out in Mozambique, with DBS specimens collected from 1159 health facilities nationwide. Overall this
translates to 47% of all HIV-exposed infants receiving an EID test in the ﬁrst 2 months of life.5 Despite a great deal of progress,
access to (and efﬁciency of) EID remains a challenge: systemic issues persist with the supply chain of reagents, equipment
maintenance, and slow turnaround times for results. Ultimately, the number of children who beneﬁt from lifesaving
antiretroviral therapy remains below expectations with coverage estimated at around 57% of all children in need.5
In Mozambique, the introduction of point-of-care EID assays will be guided by scientiﬁc evidence and the experience obtained
during the implementation of point-of-care CD4 technologies. Recent evaluations have identiﬁed several point-of-care EID
technologies with good performance when used by nurses at primary health-care facilities. One point-of-care technology is being
evaluated further in 2 ongoing studies: the ﬁrst is measuring its performance in newborns, while the other is investigating its effect
on retention in care and antiretroviral therapy initiation rates. At the same time, tools are being developed to guide the deployment
of point-of-care EID assays in Mozambique’s national health service. In the near future, EID in Mozambique likely will be
performed using a hybrid network that strategically implements both laboratory-based and point-of-care technologies to deliver
results to patients in a more efﬁcient manner.

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.
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BOX 2. Country Perspectives: Lessons From the Field—Uganda: Centralized Testing Yields Program Benefits
Uganda began EID testing in December 2006. At the time there was no capacity for molecular diagnostics in the public health
system. Therefore, the Ministry of Health collaborated with 8 regionally-based implementing partners with EID laboratory
capacity. UNITAID provided laboratory reagents and other associated consumables; the partner laboratories charged the
program only for overhead.33
Because of the high overhead costs (US$22.2 per test) and long test turnaround times, in 2010 the national EID subcommittee
evaluated the laboratory network in terms of cost and efficiency and compared the findings with other laboratory network
models. After this evaluation, the model of a single centralized laboratory to serve the entire country was deemed more efficient
and cost effective.34
The national EID subcommittee also evaluated the systems of sample transport being used by different stakeholders to move
samples from the testing facilities to any 1 of the 8 EID laboratories. This evaluation found that various systems were being used,
and they were largely ad hoc, inefficient, and expensive. In some cases no model existed.33
In 2011, the Central Public Health Laboratories (CPHL) adopted the single centralized laboratory model. To increase access to
this centralized laboratory, a hub-based sample transport system was set up. Both of these innovations improved efficiency and
cost effectiveness of the previous semidecentralized laboratory network and ad hoc, fragmented sample transport network.
Test turnaround time decreased from 1 to 2 months in the old model to 1–2 weeks. Overhead cost decreased from US $22.20
per test to US $5 per test.34,35
Over the same period, a clinic improvement system was established to address the findings of an EID evaluation that showed
that loss to follow-up from the number of HIV-positive infants identified to those who were alive and on treatment was very
high (close to 77%). Challenges ranged from low numbers of mothers returning to the clinic to collect results, low rates of
treatment initiation among infants found to be HIV-positive, and among infants found to be HIV negative, low numbers
remaining in care to receive follow-up testing at the end of breastfeeding, as recommended in the national testing algorithm.33
The clinic improvement system had the following 5 key components:

• Delivering a package of services that included co-trimoxazole prescribing, infant feeding counselling, and EID.
• Establishing a well-equipped EID care point at every participating facility, where all testing, care, and follow-up of exposed
infants are done.
• Improving tracking tools to follow infants longitudinally and monitor care indicators.
• Establishing a triplicate referral form to improve linkages between EID and antiretroviral therapy services.
• Strengthening and standardizing counseling at all points in the EID process.
The intervention was piloted in 21 health facilities in 8 districts in 2009. It resulted in a 42% increase in samples collected,
a 43% reduction in the age at ﬁrst test, and a 33% reduction in overall loss to follow-up of HIV-positive infants from 77% at
baseline to 51% at 6 months after implementation.34

are at greatest risk of rapid disease progression. Programs
need to consider the clinical impact and utility of at-birth
testing.27,28
Point-of-care EID offers additional opportunities to
improve access to infant diagnosis and reduce loss to
follow-up along the care cascade. Point-of-care EID platforms
can be used at all points in the health service where there is
a sufﬁcient volume of tests. This may include laboratories,
clinics, and community settings. The performance of point-ofcare EID technologies has been evaluated: a joint multisite
evaluation of the ﬁrst commercially available point-of-care
and near-patient technologies conducted by the EID Consortium in multiple African countries suggest that these tests are
as accurate as laboratory EID assays.29 Furthermore, point-ofcare testing may increase retention and linkage to care, and
enable same-day treatment initiation, as has been demonstrated with other point-of-care tests (such as CD4 and
tuberculosis diagnosis).30,31 To sustain the beneﬁt to patients,
their use should be combined with improvements in clinical
services. Furthermore, introduction of these new technologies
must be considered in the context of maximizing the investments already made in existing laboratory systems. Point-ofcare testing for EID is a promising innovation, but in itself, it
may not enhance outcomes for infants living with HIV unless

The strongest rationale for continuing investment in
EID is the potential to reduce early mortality, particularly in
infants who are infected in utero, for whom disease progression is especially rapid.2,32 For this reason, while
identifying HIV infection is the ﬁrst critical step, outcomes
cannot be improved if infants are not effectively linked to care
and started on treatment in a timely manner. Thus, the
performance of infant testing strategies should be viewed in
the larger context—beyond that of test performance, quality,
and coverage—and should focus on EID as a tool for early
treatment and preventing mortality and morbidity.
After 10 years of investment in laboratory-based EID
and given the intensive effort needed to scale-up new
interventions such as SMS results delivery and point-of-care
diagnostics, a case needs to be made that shows how
innovations can address current access challenges. New
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there are parallel efforts to improve clinical service delivery
(including training of service providers) and increase access
to essential commodities for infant antiretroviral therapy
(such as lopinavir/ritonavir).

New Approaches to Monitoring
and Assessment
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BOX 3. Country Perspectives: Lessons From the Field—South Africa: Breaking New Ground in One of the Most Established
EID Programs in the World
South Africa has been providing EID to HIV-exposed children since 2000, and it has one of the oldest and largest established
EID programs globally. This was accomplished through a network of HIV PCR laboratories managed by the South African
National Health Laboratory Service (NHLS), which implemented a centralized EID program that is currently supported by
10 accredited referral laboratories. These molecular laboratories are linked to a strong sample referral network that has
made EID testing accessible to 4000 health facilities across the country.
South Africa has been a leader in new programmatic approaches for EID delivery. For example, the early implementation of
DBS within the South Africa EID program led to the more rapid adoption of DBS EID as the global standard of care. In
addition, management of the national EID service by a single organization (the NHLS) has become a model for many
countries, and it has permitted centralized data warehousing and analysis of program performance. This, in turn, has
guided implementation science in the field. South Africa also conducted early evaluations of EID performance at different
times after birth and was the first to implement birth EID testing as a national policy. This pioneering experience served to
inform global policies around the timing of testing, leading to the introduction of birth testing as a recommendation in the
revised WHO “Consolidated Guidelines on the Use of Antiretroviral Drugs for Treating and Preventing HIV Infection”
released in 2016.6
The scale of South Africa’s program also has positioned the country as the backbone of the market for current and future
EID tests. South Africa Mozambique and Uganda are all part of a regional EID consortium that undertakes independent
multicentre field evaluations of point-of-care technologies. This forum has the potential to accelerate the implementation
of novel EID platforms.

solutions should not be considered in isolation but rather as an
integrated set of efforts to improve the care continuum. An
updated monitoring and evaluation framework for diagnostics
is needed, one that measures progress along the care continuum
and clinical impact in addition to access to EID testing itself.
Maximizing the value of EID requires a package of
interventions to be in place for HIV-exposed infants: one that
includes EID, postnatal prophylaxis, and early treatment for
those infected. The prospect of long-term HIV remission with
initiation of early treatment in infants is tantalizing if as yet
unrealized opportunity. Although the evidence for this
remains sparse, there are studies ongoing; as ﬁndings emerge,
it will be important to build such concepts into the rationale
for EID testing, especially as rates of mother-to-child HIV
transmission decline and resources for HIV programming
become increasingly constrained.33
As innovations in EID are implemented, documentation
is essential to inform normative guidance. The most recent
WHO HIV treatment guidelines recommend innovations such
as birth testing and point-of-care EID on the basis of their
theoretical beneﬁts because of a paucity of evidence and
absence of ﬁeld experience. As a result, there is limited
guidance on how to implement these innovations in different
epidemic settings. For example, experience with nucleic acid
testing at birth has thus far been limited to South Africa,
which began implementation in November 2014, initially
focusing on high-risk infants before moving to national scaleup in 2015 (Box 3). Documentation of the challenges and
opportunities observed with birth testing in South Africa will
be important for understanding the resources and service
delivery elements necessary to ensure effective introduction.
Smart approaches to implementation—such as within
the Clinton Health Access Initiative (CHAI)/UNICEF and
Elizabeth Glaser Pediatric AIDS Foundation (EGPAF) pointof-care projects supported by UNITAID and the—should
involve robust collection of data as innovations are scaled up.
Thorough documentation and assessment will enable better
understanding of the optimal combination of platforms and
Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.

potential impact on program and patient outcomes. Such data
could in turn be linked to robust costing and modeling
exercises to inform guidance that can be used to develop costeffective and context-speciﬁc services.

CONCLUSIONS
Despite the success to date of EID scale-up, signiﬁcant
weaknesses in access and impact remain. EID (and pediatric
HIV care) stand on the brink of major changes that could
improve access and quality of care. Developments on multiple
fronts include: (1) diagnostic technology innovations (point-ofcare tests); (2) service delivery innovations (ie, more comprehensive testing strategies, such as birth testing and routine
testing at additional entry points); and (3) stronger political
impetus and targeted funding opportunities for scale-up of
testing. Looking forward, the lessons of the past 10 years can
help make best use of the global community’s newest tools to
expand EID scale-up and improve pediatric treatment.
As PCR positivity rates go down, EID may seem less of
a lifesaving assay, but the legacy of EID will remain. PCR for
HIV infant diagnosis is the ﬁrst example of a molecular assay
that has been successfully introduced as a public health
testing service on a global level. This has important
implications for the diagnosis and management of conditions
such as tuberculosis and viral hepatitis, as well as emerging
epidemics like the Ebola and Zika viruses.
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