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The “Start Free” component of the
“Start Free Stay Free AIDS Free” frame-
work, launched in 2016 by the Joint
United Nations Programme on HIV/
AIDS (UNAIDS) and the US President’s
AIDS  Relief
(PEPFAR), aims to secure a human im-

Emergency Plan for

munodeficiency virus (HIV)-free begin-
ning for every child by ending new HIV
infections among children [1]. Aligned
with this, the Sustainable Development
Goals challenge the global community
to not only secure child survival, but en-
sure that children thrive and live trans-
formative lives, contributing to societal
transformation [2]. For the 1.3 million
children born each year to women with
HIV (ie, HIV exposed), this means doing
more than ensuring an HIV-free start
[3]. Children who are HIV exposed,
even when they remain HIV uninfected
or HIV free, have not been achieving
early childhood outcomes comparable to
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children born to women without HIV (ie,
HIV unexposed) [4]. Prior to widespread
availability of antiretroviral
(ART), these
among children who are HIV exposed

therapy
suboptimal outcomes
and uninfected were associated with ad-
vanced maternal HIV disease, maternal
mortality, and suboptimal breastfeeding.
The Sanitation Hygiene Infant Nutrition
Efficacy (SHINE) trial provides us with
insights during the ART era as to out-
comes for children who are HIV exposed,
the majority of whom were also exposed
to maternal ART in utero.

SHINE was a 2 X 2 factorial cluster
randomized trial to evaluate improved
infant and young child feeding (IYCF) as
well as improved water, sanitation, and
hygiene (WASH) on stunting and an-
emia at age 18 months. SHINE recruited
>4500 pregnant women from 2 rural
Zimbabwean districts between 2012 and
2015, and in the context of 15% maternal
HIV prevalence, prespecified all analyses
to be stratified by maternal HIV status
[5]. In the main trial, IYCF moderately
reduced stunting from 35% to 27% and
anemia from 14% to 11% in children
born to women without HIV, with a
slightly stronger effect in children born to
women with HIV, reducing stunting from
50% to 40% and anemia from 14% to 7%
[6, 7]. WASH had no effect on either of
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these outcomes regardless of the child’s
HIV exposure status [6, 7].

The team who conducted the landmark
Zimbabwe Vitamin A for Mothers and
Babies (ZVITAMBO) trial in Zimbabwe,
which heralded the increased mortality
and morbidity experienced by children
who were HIV exposed and uninfected
prior to any antiretroviral drug availability
(1997-2001), have now conducted one
of the largest and most methodologically
rigorous comparisons in the ART era of
HIV-exposed and HIV-unexposed chil-
dren within the SHINE trial. In this issue
of Clinical Infectious Diseases, Evans and
colleagues present results on survival and
stunting in HIV-exposed (n = 738) com-
pared to HIV-unexposed (n = 3989) chil-
dren and describe HIV transmission in
HIV-exposed children at age 18 months.
While uptake of exclusive breastfeeding
was high and breastfeeding was sustained
on average beyond the first year of life in
both women with and without HIV (mean,
14.8 and 16.4 months, respectively), only
81% of women with HIV were known to
be on ART despite its availability through
public health facilities across Zimbabwe.

Evans et al observed that overall mor-
tality was 1.41 (95% confidence interval
[CI], 1.02-1.93) times higher at age
18 months in children who were HIV ex-
posed (7% mortality) compared to HIV
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unexposed (5% mortality). In both groups,
the highest mortality occurred in the neo-
natal period (first 28 days of life) (57%
and 62% of all deaths in HIV-exposed
and HIV-unexposed infants, respectively),
with the majority of mortality in the first
6 months of life (83% and 81%, respect-
ively). Promisingly, mortality among HIV-
exposed children with mothers on ART
was similar to children who were HIV
unexposed (hazard ratio, 1.11 [95% CI,
.75-1.65]). In contrast, mortality among
HIV-exposed children whose mothers
were not on ART was almost 3-fold higher
than among children who were HIV un-
exposed (hazard ratio, 2.74 [95% CI,
1.69-4.44]), analogous to findings from
ZVITAMBO and other studies in the
pre-ART era [8, 9]. This underscores the
critical importance of going beyond mere
ART availability and investing in impactful
programs that support mothers to initiate
as well as sustain lifelong ART for both ma-
ternal and child survival benefit.

Only 81% of HIV-exposed children
were confirmed HIV uninfected by age
18 months, 3% were known to be HIV
infected, and 16% had unknown HIV
status at age 18 months. Among those
with known HIV status, vertical HIV
transmission at age 18 months was 3% in
those born to women on ART and 11% in
those born to women not known to be on
ART. Yet these are likely underestimates
of vertical HIV transmission. Multiple
sensitivity —analyses were conducted
under varying scenarios of HIV trans-
mission in the group with unknown HIV
status, estimating vertical HIV transmis-
sion to be somewhere between 4.3% and
7.7% overall. This upper estimate from
SHINE is in keeping with 2019 UNAIDS-
modeled estimates for Zimbabwe that
vertical HIV transmission by the end
of breastfeeding was + 8% in 2018 [3].
Tremendous progress has been made in
reducing HIV acquisition in children,
but this progress has now slowed and
2020 targets for elimination of pediatric
HIV are unlikely to be reached amidst
structural

unchanged factors—pov-

erty, inequality, and interpersonal and

community violence—in HIV high-
burden countries [1].

Among children in SHINE who were
alive and known to be HIV free (HIV ex-
posed and uninfected), growth was com-
pared at 18 months with HIV-unexposed
children. Linear growth was poor and
stunting prevalence was high in both
groups of children. However, HIV-exposed
but uninfected children had a mean World
Health Organization length-for-age =z
score 0.38 (95% CI, .24-.51) standard de-
viations lower and stunting prevalence 16
percentage points (95% CI, 10-22) higher
(51% vs 34%) than children who were HIV
unexposed. Differences in linear growth
emerged early, by 1 month of age, with
little postnatal recovery in children HIV
exposed and uninfected, despite breast-
feeding throughout the first year of life.
This, along with recent findings from Cape
Town, South Africa, suggest an in utero
developmental origin to the suboptimal
postnatal growth trajectory of children
who are HIV exposed but uninfected [10,
11]. In addition to the early vulnerability
to mortality in the first 6 months of life, a
more nuanced understanding of the im-
pact of HIV and antiretroviral drugs on the
in utero environment is required.

Evans and colleagues propose a novel
comprehensive measure by which to
evaluate the success of vertical HIV
transmission ~ prevention  programs,
by measuring the proportion of HIV-
exposed children who are not only HIV
free but who are also alive and not stunted,
stunting being a simple and feasible
proxy indicator of thriving. In the SHINE
sample, at age 18 months only 40% of chil-
dren who were HIV exposed were alive,
HIV free, and not stunted compared to
60% of children who were HIV unex-
posed. There are certainly other measures
in addition to stunting by which children
who are HIV exposed and uninfected are
not thriving, including increased risk for
(pre-
dominantly in the first 6 months of life)

infection-related hospitalizations

and delays (particularly in language de-
velopment) [12, 13]. Evans et al pragmat-
ically propose stunting as an indicator of

thriving that is strongly associated with
later school and adult functioning and a
routinely measured element in well-child
visits that could be incorporated into na-
tional monitoring programs.

Almost 2 decades after ZVITAMBO,
in HIV
programs, ART availability, and vertical

following major advances

HIV transmission strategies, substantial
progress has been made to reduce vertical
HIV transmission and improve survival
in children who are HIV exposed. Evans
et al rightly challenge us to now widen
the lens by which we evaluate HIV pro-
gram progress and success, and to set the
goal of achieving a population of HIV-
free children born to women with HIV
who not just survive, but rather thrive.
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