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In 1997, the Population Council initiated the Horizons Program—a decade-long USAID-funded collabora-
tion with the Family Health International, the International HIV/AIDS Alliance, Johns Hopkins University,
International Center for Research on Women, PATH, Tulane University, and the University of Alabama at
Birmingham—designing, implementing, evaluating, and expanding innovative strategies for HIV prevention and

care.

Horizons deve|oped and tested ways to optimize HIV prevention, care, and treatment programs; worked to
reduce stigma and improve gender-biased behaviors; and great|y expanded |<now|edge about the best ways to
support, protect, and treat children affected by HIV and AIDS. In all its projects, Horizons strengthened the
capacity of local institutions by providing support and training to colleagues.

This series of synthesis papers presents lessons learned and best practices on six key topics that Horizons
investigated: HIV-related stigma, access to antiretroviral therapy, men who have sex with men, orphans and

vulnerable children, HIV and gender, and prevention of mother-to-child transmission of HIV.
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IMPLEMENTING PMTCT PROGRAMS IN
RESOURCE-CONSTRAINED SETTINGS

Each year more than 430,000 infants are infected with HIV, most in sub-Saharan
Africa and most due to mother-to-child, or “vertical”, transmission. In the late

1990s, breakthrough clinical trials of shorter and less expensive antiretroviral regi-

mens demonstrated reductions of about 50 percent in vertical transmission. These
advances made the prevention of mother-to-child transmission (PMTCT) of HIV
affordable in sub-Saharan Africa and other resource-constrained settings. During the

early stages of program implementation, the Population Council’s Horizons Program

conducted operations research in several sub-Saharan African countries to determine

how interventions that were successful in the clinical trial setting would translate to

actual health care delivery in low-resource settings. The first set of studies document-

ed the feasibility and challenges of PMTCT programs, while the second assessed

quality of services and effectiveness of strategies to promote utilization and adher-

ence to recommended practices.

Introduction

Each year more than 430,000 infants are in-
fected with HIV [1], most in sub-Saharan
Africa and most due to mother-to-child, or
“vertical”, transmission. In marked contrast,
mother-to-child transmission of HIV has been
virtually eliminated in high-resource settings
through the use of several strategies. In these
settings, nearly all HIV-positive mothers use
antiretroviral therapy (ART) during pregnancy,
labor, and for the infant postpartum. They de-
liver their babies via cesarean section to reduce
the infant’s exposure to trauma and infection in
the birth canal. And new mothers use an exclu-
sive method of infant feeding [2]. (Exclusively
using one feeding method, in comparison to
mixing breastfeeding and formula feeding, re-

sults in reduced risk of HIV transmission [12].)
While effective, these interventions are costly
and require strong health care systems to de-
liver them.

In the late 1990s, breakthrough clinical trials of
shorter and less expensive prophylactic antiret-
roviral regimens—a short course of zidovudine
for the mother or a single dose of nevirapine to
mother and infant—demonstrated reductions
of about 50 percent in vertical transmission [3,
4]. These advances made the PMTCT of HIV
affordable in sub-Saharan Africa and other
resource-constrained settings.

Based on these clinical trial results, PMTCT
pilot programs were designed and implemented
in 11 developing countries under the leader-
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ship of UNICEE These pilot programs,
introduced in 1999, included volun-
tary counseling and testing (VCT) for
HIV, provision of a short course of
prophylactic antiretroviral medication
for HIV-positive pregnant women to
prevent the transmission of the virus

to their newborns, and infant feeding
counseling. The new HIV services were
incorporated into existing infrastructure
such as antenatal care, obstetrical care,
family planning and maternal and child
health clinics.

During this early stage of program
implementation (1999-2003), the
Population Council’s Horizons Program
conducted operations research in several
sub-Saharan African countries to deter-
mine how interventions that were suc-
cessful in the clinical trial setting would
translate to actual health care delivery in
low resource settings.

We did not know, for instance, whether

it was feasible or acceptable to test pregnant
women for HIV given the stigma and fear as-
sociated with a positive diagnosis, and because
general antiretroviral treatment was not then
available in these settings. Also unknown was
whether HIV-positive pregnant women would
routinely return to the clinic for refills of medi-
cation and adhere to the twice daily regimen.
Further complicating matters was how best

to introduce a formula feeding option. These
HIV-infected mothers may not have had access
to clean water and bottles and formula feeding
might signal an HIV-positive status, resulting
in stigma.

By the early 2000s, pilot programs aimed at
preventing mother-to-child transmission of
HIV were in place in numerous countries as
the global health community, NGOs, govern-
ments, and international donors mobilized

to fund and implement services. Programs
gathered statistics about whether women used
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Each year more than 430,000 infants are infected with HIV, most in sub-

Saharan Alfrica and most due to mother-to-child, or “vertical”, transmission. The
woman in this photo and her infant participated in the successful mothers2mothers

program in South Africa, which was evaluated by the Horizons Program.

the services. However, there were little avail-
able data on the quality of programs or the
effectiveness of strategies to encourage women
to use services and adhere to PMTCT recom-
mendations. A second set of Horizons studies
(2004-2007) sought to gather information on
these issues, as well as about the role of family
planning in PMTCT programs, the value of
psychosocial support for HIV-positive mothers,
and ways to improve the quality of care and
follow up for women in the postpartum period.

Study Designs and Methods

Horizons used a variety of approaches to study-
ing PMTCT (Appendix). The first set of stud-
ies included studies of women and infant pairs
in Kenya and Zambia to determine the feasibil-
ity, acceptability, and effect of implementing
PMTCT programs outside of a controlled
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clinical setting. The second set included diag-
nostic and intervention studies and program
evaluations. Cross-sectional surveys were used
to interview pregnant or postpartum women.
Studies assessing existing services (in Botswana
and India) and new service-delivery models (in
Kenya, South Africa, Swaziland, and Zambia)
included interviews with clients, health
providers, and managers; observations of
client-provider interactions; and a review of
records.

Most data collection activities took place at
health facilities. Some studies, such as an as-
sessment in Botswana of mothers ability to
properly administer antiretroviral prophylaxis
medicines to their infants, also included home
visits. The methodologies were selected to be
inclusive of women targeted by the PMTCT
program in the geographic area where the stud-
ies were carried out.

Careful considerations were given to minimize
participant risk, such as inadvertently revealing
women’s HIV status through their participation
in the study, and to maximize confidentiality.
All studies were approved by internal review
boards (IRBs) in-country as well as by the
Population Council’s IRB in the United States.
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If you build it, will they come?

Horizons evaluation of UN-supported pilot
programs and studies of women in Kenya and
Zambia [5-7] found that it was feasible and
acceptable to implement services to prevent
mother-to-child transmission of HIV into
antenatal care clinics. This included providing
information on ART and antiretroviral prophy-
laxis, counseling and testing, and alternative
infant feeding methods. There was no evidence
that the introduction of HIV services into an-
tenatal care discouraged women from accessing
antenatal care.

From the beginning, though, only a fraction of
women getting antenatal care received PMTCT
services. The Zambia study revealed a cascade
of diminishing service use from antenatal care
visit (Figure 1), to HIV counseling and testing,
to returning for a positive result, and receiving
and ingesting antiretroviral prophylaxis. This
culminated in low uptake of ART. Reasons

for the low uptake included women not want-
ing to know their HIV status, concern about
stigma, and lack of male and community sup-
port. Additionally, limited human resource
capacity and insufficient
supplies posed challenges to
service delivery. As a con-
sequence, the Kenyan and
Zambia studies documented
PMTCT coverage of 15
percent or less among HIV-
positive pregnant women

[6].

For those women who
followed PMTCT recom-
mendations fully, however,
the programs had the hoped
for outcomes. For example,
among those receiving an-
tiretroviral prophylaxis at
the Lusaka, Zambia, study
site, mother-to-child trans-

ARVs
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mission of HIV during labor and delivery was
reduced by more than 50 percent, matching
clinical effectiveness [6].

These early studies also identified challenges
related to infant feeding. At the time, guide-
lines directed providers to review the pros and
cons of each recommended feeding option
(e.g., breastfeeding with early weaning, exclu-
sive formula feeding) with women [8]. The
Zambia study, however, revealed that in more
than one-third of counseling sessions, provid-
ers did not follow these guidelines. Instead,
frequently they imposed their opinion that
HIV-positive women should not breastfeed. At
the same time, providers only asked in less than
one-fifth of the sessions if the woman had told
her partner or another family member that she
was HIV-positive, even though disclo-

phase of Horizons studies aimed to identify
strategies to strengthen and expand programs,
address barriers to service delivery and uptake.

Psychosocial support from peers helps women
adhere to PMTCT program recommendations

The Horizons Program completed the first
evaluation of mothers2mothers (m2m), a clin-
ic-based, peer-support program that provides
education and psychosocial support to HIV-
positive pregnant women and new mothers. It
helps women access existing PMTCT services
and follows up with mothers and infants after
delivery (Figure 2). The evaluation documented
that women participating in m2m were signifi-

cantly more likely to:

sure is known to increase the chances

that someone will follow treatment and
prophylaxis guidelines properly. Nor
did they routinely ask whether adequate
water and fuel were available for the
safe use of infant formula. Inadequate
counseling and support regarding in-
fant feeding was also seen in the Kenya
study where most women, regardless of
HIV status, were combining breast- and

bottle-feeding [6, 7].

Improving utilization and impact of

PMTCT

By the early 2000s, PMTCT pilot pro-
grams were in place but only a small
proportion of HIV-positive pregnant
women were being reached with ser-
vices [5]. Implementation of PMTCT
services at their most basic included
HIV counseling and testing in antenatal
care, provision of ART to HIV-positive
women and their exposed infants, and
infant feeding information. Another
limitation of PMTCT programs intro-
duced in the early 2000s was that most
ended soon after delivery. The second
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There is evidence that mixing breastfeeding and formula feeding increases

the risk of HIV transmission. Exclusively using one feeding method—
including breastfeeding—results in reduced risk of HIV transmission.
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Figure 2 Participation rates in the mothers2mothers program among HIV-positive postpartum
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¢ reveal their HIV status to at least one
person;

¢ receive CD4 testing during
pregnancy;

# receive Nevirapine for themselves and
their infants; and

# practice an exclusive method of infant
feeding (in most cases, exclusive for-
mula feeding).

Furthermore, they were less likely to report
feeling alone in the world, overwhelmed by
problems, and hopeless about the future [9].
The relevance of peer support approaches ex-
tends beyond the region. In India where peer
psychosocial support was not offered at the
study sites, HIV-positive women requested
structured opportunities to meet and support
one another [10].

Staff training and use of peer educators im-
proves infant feeding practices

Up to 50 percent of infant infections occur
because the parents use a non-exclusive feed-
ing approach. Thus, support of appropriate

Woman talked to a
mentor mother

Woman talked to a
mentor mother in

one-on-one group setting

infant feeding practices is critical. But it can be
challenging [11]. Recent research shows that
exclusive breastfeeding is as likely to lead to
HIV-free survival as exclusive formula feeding
[12]. The recommendation in place at the time
of the Horizons studies was for HIV-positive
women to breastfeed exclusively unless the use
of formula is determined to be “acceptable,
feasible, affordable, safe, and sustainable” [13].
However, this recommendation was often dif-
ficult to put into practice in the field [14].

Horizons studies indicate that intensive inter-
ventions can positively affect infant feeding
practice. A 2000-2002 study in Zambia identi-
fied factors that improve infant feeding knowl-
edge and practice among HIV-positive mothers
[15] (Figure 3). These include conscientious
reinforcement of breastfeeding, community ed-
ucation and mobilization, and intensive train-
ing of clinic and community-based workers.

In Swaziland, baseline data collection revealed
incorrect information among providers, moth-
ers, and families regarding appropriate feeding
options for new mothers in the context of HIV.
However, training of postnatal care providers
produced significant improvements in infant
feeding knowledge with associated increases
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Figure 3 Community members in Ndola, Zambia who believe that “nothing can be done” to
prevent MTCT during breastfeeding

100 —

31

2000

in proper breastfeeding practices among new
mothers before hospital discharge [16]. The
m2m evaluation in South Africa found that
peer education and mentorship increased the
likelihood of using an exclusive feeding method
among women 4 to 12 weeks postpartum [9].

Prioritizing comprehensive services is feasible

A comprehensive approach to PMTCT should
include linking HIV-positive women with fam-
ily planning services to prevent unintended
pregnancy [17]. A 2004 Horizons review of
field experiences in ten countries in Africa,
Asia, and Latin America found that PMTCT
programs often miss opportunities to provide
clients with family planning counseling. In
Kenya and Zambia, for example, just half

of HIV-positive women received informa-

tion about family planning at an antenatal or
postpartum visit [18] (Figure 4). Moreover,
2005 data from Kenya showed that most HIV-
positive women did not plan to have additional
children and intended to use family planning.
But only half of new mothers reported discuss-
ing these issues with their provider [19]. In
India, more than 80 percent of the postpartum
women interviewed did not want more chil-
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dren, yet nearly half reported not using a family
planning method, and only one-third reported
receiving condoms from their PMTCT service
provider following delivery [20].

Despite deficiencies in provision of family
planning services to HIV-positive women,
many of the necessary elements are in place.
Family planning services are generally available
at PMTCT sites. PMTCT provider training
includes information about family planning.
And programs generally incorporate both fam-
ily planning and PMTCT promotional mes-
sages. The Horizons review highlighted ways to
reach more women with family planning and

PMTCT services by:

¢ integrating family planning into
PMTCT services rather than offering
them in parallel;

¢ building on positive attitudes toward
condoms among HIV-positive women
and men to promote dual protection;

¢ promoting values clarification with
providers about reproductive rights;
and

¢ reducing loss to follow up by
strengthening linkages between ante-



Figure 4 Percentage of antenatal and maternal-child health clients at PMTCT program sites who
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natal PMTCT and postpartum family
planning services [18].

Horizons studies also identified needed im-
provements in links to care and treatment for
HIV-positive women and their families, an-
other cornerstone of comprehensive PMTCT
programming [17]. In India, a diagnostic study
examining the continuum of care for HIV-
positive women found that 41 percent of those
interviewed were aware of ART, but only one
in five reported that their PMTCT provider
informed them of this service. Among women
on treatment, only 10 percent reported being
referred to ART services by a PMTCT pro-
vider [10]. In a Horizons study in Botswana, a
smaller proportion of pregnant women in com-
parison to postpartum women were on ART,
suggesting the need for earlier ART eligibility
and enrollment [21].

Keeping mothers and their infants linked to the
health care delivery system after they give birth
is an essential yet challenging component of
comprehensive PMTCT programs. A Horizons
intervention study in Swaziland demonstrated
the benefits of adding a postpartum visit in

the first week following delivery, a critical time

postpartum visit

in the care of new mothers and infants [22].
After the introduction of the intervention,
postpartum women were three times more
likely to access postnatal care within one week
of delivery, and HIV-positive women and their
infants were significantly more likely to have
started cotrimoxazole, an important and simple
therapy to decrease HIV-related illness (Table
1). Moreover, researchers saw improved com-
munication between providers and clients,
including provision of information to HIV-
positive women on available services, such as
family planning, food supplements, and sup-

port groups [16].

Expanded coverage of HIV testing
in antenatal care

Many Horizons studies were conducted at a
time when it became routine to offer HIV test-
ing to all pregnant women [22-25]. Horizons
studies documented that the vast majority of
pregnant women who have had at least one
antenatal care visit have undergone HIV test-
ing. The proportion of postpartum women
reporting receiving an HIV test at antenatal
care sites in Kenya increased from 84 percent

to 93 percent between 2004 and 2005 [26].
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In Swaziland, this figure rose

from 72 percent to 92 percent Table 1 Care and support for HIV-positive postpartum women
between 2006 and 2007 [16]. and HIV-exposed infants in Swaziland
In India, nearly three-quarters : ; :
of HIV positive women inter- Indicator Baseline Endline
viewed underwent HIV test- (n =o1 14) (n =o1 36)
ing as part of their antenatal % %
care [10]. These statistics offer Infant received Nevirapine after birth 82 86
strong evidence that HIV Infant started Cotrimoxazole prophylaxis* 13 37
testing in antenatal care is be- .
coming routine practice [27]. Mother started Cotrimoxazole prophylaxis 47 65
Receiving care and support 15 15

High rates of disclosure by *p < 0.01

HIV-positive women

With increased testing among

pregnant women, it has become more com-
mon for those women to reveal their HIV
status to another person. Horizons studies
found that more than three-quarters of HIV-
positive women surveyed in Botswana, India,
Kenya, South Africa, and Swaziland [9, 10, 16,
21, 26], reported telling at least one person,
most commonly a partner or husband, they
were HIV-positive. This held constant despite
wide differences in marriage rates in the study
populations. Disclosure rates from these re-
cent Horizons studies exceed those in a 2004
synthesis [28] Possible reasons for this increase
include greater HIV awareness; maturation of
PMTCT programs; a shift to routine availabili-
ty of HIV testing for pregnant women; and im-
proved and more accessible services for women

newly diagnosed with HIV.

Horizons examined the operational aspects that
affect adherence to PMTCT drug regimens in
Botswana and found that most HIV-positive
pregnant women received only one post-test
counseling session (Table 2), providing limited
opportunity to explain and promote the proper
use of antiretroviral prophylaxis. Half of the
treatment-adherence counseling staff reported
that they discussed the importance of taking
the correct dose and taking it on schedule with
their clients. But far fewer reported discussing
other important topics, such as the purpose of
medications and side effects. While the major-
ity of women remembered information on why
AZT is needed, how to take it, and the impor-
tance of taking it on schedule, only 14 percent
recalled receiving written materials developed
specifically for HIV-positive women [21].

Table 2 Number of post-HIV-test sessions with counselor at

Supporting proper use of

ANC clinic in Francistown, Botswana

antiretroviral prophylaxis

HIV-positive HIV-positive
Programs often report the num- pregnant women postnatal ward women
ber of HIV-positive pregnant (n = 109) (n=116)
women who start zidovudine Number (%) Number (%)
(AZT) and receive nevirapine 1 74 (68%) 81 (70%)
for PMTCT. However, the ef-
fectiveness of these programs is 2 21 (19%) 16 (149%)
dependent on the proper use of 2 Gr G 14 (13%) 19 (16%)

these drugs.
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Horizons studies in Botswana, India, Kenya,
and South Africa found that about eight out
of ten women who were tested for HIV and
received positive test results reported starting
antiretroviral prophylaxis during their preg-
nancy. These self-reports are consistent with
service statistics from 13 country programs
supported by the Elizabeth Glaser Pediatric
AIDS Foundation [29].

The Botswana study provided some insight
into how often and why women missed doses
among those who are taking a complex regime.
The majority of HIV-positive pregnant and
postpartum women reported that it was easy
to take their AZT regimen properly. And nine
out of ten had taken the appropriate number
of tablets the two days prior to the interview.

T FOUND DUT THAT WE AR £ W 5 WILL
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Horizons research studies have answered critical questions about
how PMTCT programs function in the real world and how bet-
ter to serve women and infants in many settings.

However, 30 to 40 percent reported missing at
least some doses during their pregnancies. One
of the main reasons for failing to take their
medication was that they had run out.

The Botswana study suggests several relatively
simple program actions for increasing proper
use of PMTCT regimens. These include:

¢ standardizing the content of post-test
counseling by using job aids;

¢ providing at least two post-test coun-
seling sessions per woman;

¢ reducing the frequency of refills; and

¢ encouraging women to refill their
supply before they run out of pills
[21].

PMTCT services are enhanced when programs
determine whether pregnant women are eligi-
ble for ART based on CD4 levels. Determining
the CD4 levels of HIV-positive pregnant
women enables women with advanced disease
to receive treatment for their own health and to
access a more effective regimen to reduce trans-
mission to their babies [17]. Findings from
Botswana, South Africa, and Swaziland [9, 16,
21] show that the majority of pregnant and
recent postpartum HIV-positive women got
CD#4 testing. In South Africa and Swaziland [9,
16], the programs that were evaluated specifi-
cally promoted CD4 testing as part of compre-
hensive care for HIV-positive women.

Use of Research Results

The Horizons Program has emphasized the
dissemination of data to increase the use of
research results. The studies in Kenya and
Zambia generated evidence that shaped

the expansion of PMTCT services in both
countries. For example, in Kenya, the study
produced a training curriculum, educational
materials, and an information system that were
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subsequently adopted by the National AIDS
Control Program of Kenya for their nation-
wide PMTCT program. In South Africa, the
Horizons evaluation of the mothers2mothers
program was the first external evaluation of a
well-known program, providing quantitative
evidence of the benefits of peer psychosocial
support. Based in part on the Horizons evalua-
tion, the m2m program has been expanded in
several sub-Saharan African countries.

Conclusion and Future
Priorities for Research
and Programs

Since the inception of PMTCT programming
in resource-constrained settings, Horizons

has undertaken operations research studies to
answer critical questions about how programs
function in the real world and how better to
serve women and infants in need. The first set
of studies documented the feasibility and chal-
lenges of PMTCT programs, while the second

1

assessed different approaches to providing com
prehensive services. While this overall research
portfolio yielded a number of insights, a few
deserve to be highlighted.

While the ease of the antiretroviral prophylaxis
regimen is important, the more complex yet
most effective regimen is both feasible and ac-
ceptable, as demonstrated in Botswana. In ad-
dition, this study identified the importance of
sufficient counseling to maximize adherence to
the regimen and to maintain ongoing contact
with clients to monitor side effects or other
problems.

Challenges to infant feeding can only be
overcome through structured support for
women both while pregnant and after child-
birth. Successful approaches documented by
Horizons include peer support, making adjust-
ments to postnatal care, and making counseling
about infant feeding an integral part of HIV

10 & Implementing PMTCT Programs

services in the antenatal care setting in South
Africa, Swaziland, and Zambia.

Finally, our findings underscore the need to es-
tablish close ties with other services in order to
provide a continuum of care from antenatal to
postnatal PMTCT services and onto HIV care.
Horizons studies in Botswana, India, South
Africa, and Zambia suggest that:

¢ PMTCT programs should strengthen
their referral links between antenatal
care, delivery, child health, and HIV

services;

¢ better equip PMTCT providers to
inform and counsel women about a
continuum of care; and

¢ engage community groups and NGOs
to maintain contact with women and
link them and their families to care.

A critical next step is to test programmatic
strategies for supporting and tracking women
and infants beyond the early postpartum pe-
riod. This would create a seamless continuum
from PMTCT programs to the early identifica-
tion of HIV-infected infants to provision of
HIV care for the mother and infant as needed.
Adequate follow up would encourage safer
forms of feeding, link women to family plan-
ning services, and test infants at multiple points
in their lives. Such follow up is particularly
necessary for continued testing of infants to
measure program effect. Until now, determin-
ing actual transmission rates has been rare, and
programs have relied on proxy measures of ef-
fectiveness. The testing of HIV-exposed infants
repeatedly, such as at six weeks postpartum,

six weeks post weaning, and 18 months would
allow the estimation of early infection and late
infection as well as HIV-free survival. Such re-
search could also answer operational questions
regarding how to provide infant testing as a
routine service, and how to link HIV-positive
infants with care.



Primary prevention of HIV among women
of reproductive age is an important approach
to PMTCT. Operations research can test new
counseling protocols for use in antenatal care
that reinforce and encourage HIV prevention
among women who test HIV-negative as well
as “prevention among positives” counseling
for those testing positive. This is particularly
pertinent because some research suggests that
women are at increased vulnerability to HIV
during pregnancy [30].

Finally there is an urgent need to expand the

geographic coverage of PMTCT services.

While uptake of HIV testing and antiretrovi-
ral prophylaxis are high in a limited number
of settings, as indicated by Horizons studies,
there is a great need to expand services at the
national level. Data from Horizons studies have
demonstrated what is working well and what
can be improved at the site level. We hope that
policy makers and program managers use these
data as they commit to making high-quality,
comprehensive PMTCT services available in
harder to reach areas and populations.
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