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Universal combination antiretroviral regimens to prevent mother-to-child

transmission of HIV in rural Zambia: a two-round cross-sectional study

Benjamin H Chi;? Patrick Musonda,® Mwila K Lembalemba,© Namwinga T Chintu,® Matthew G Gartland,®
Saziso N Mulenga,® Maximillian Bweupe,© Eleanor Turnbull ¢ Elizabeth M Stringer? & Jeffrey SA Stringer®

Objective To evaluate if a pilot programme to prevent mother-to-child transmission (PMTCT) of the human immunodeficiency virus (HIV)
was associated with changes in early childhood survival at the population level in rural Zambia.

Methods Combination antiretroviral regimens were offered to pregnant and breastfeeding, HIV-infected women, irrespective of
immunological status, at four rural health facilities. Twenty-four-month HIV-free survival among children born to HIV-infected mothers
was determined before and after PMTCT programme implementation using community surveys. Households were randomly selected and
women who had given birth in the previous 24 months were asked to participate. Mothers were tested for HIV antibodies and children
born to HIV-infected mothers were tested for viral deoxyribonucleic acid. Multivariable models were used to determine factors associated
with child HIV infection or death.

Findings In the first survey (2008-2009), 335 of 1778 women (18.8%) tested positive for HIV. In the second (2011), 390 of 2386 (16.3%)
tested positive. The 24-month HIV-free survival in HIV-exposed children was 0.66 (95% confidence interval, Cl: 0.63-0.76) in the first survey
and 0.89 (95% Cl: 0.83-0.94) in the second. Combination antiretroviral regimen use was associated with a lower risk of HIV infection or
death in children (adjusted hazard ratio: 0.33,95% CI: 0.15-0.73). Maternal knowledge of HIV status, use of HIV tests and use of combination
regimens during pregnancy increased between the surveys.

Conclusion The PMTCT programme was associated with an increased HIV-free survival in children born to HIV-infected mothers. Maternal
utilization of HIV testing and treatment in the community also increased.

Abstracts in LS5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

In recent years, studies have shown unequivocally that the
use of combination antiretroviral regimens, for either treat-
ment or prophylaxis, during the antenatal, intrapartum
and breastfeeding periods in women with human immu-
nodeficiency virus (HIV) infections can reduce the rate of
transmission to their infants to less than 5%.'~ The World
Health Organization (WHO) has endorsed this approach to
the prevention of mother-to-child transmission (PMTCT) of
the human immunodeficiency virus (HIV), which it terms the
Option B strategy. It is relatively simple, is aligned with adult
HIV treatment guidelines, is associated with a reduction in
comorbid conditions related to acquired immunodeficiency
syndrome (AIDS), and can limit HIV transmission to unin-
fected partners.”” In fact, this approach has been extended in
many settings into what has been termed Option B+, where
antiretroviral therapy (ART) is started during pregnancy for
all HIV-infected pregnant women and continued for life.°
Although maternal antiretroviral regimens have been
shown to be highly effective in clinical trials, the results are
difficult to replicate fully in real world settings,” largely because
of inefficiencies in health systems.® For example, incomplete
uptake of health-care services in a community can result
in poor coverage of proven biomedical interventions.”'’ In
addition, delays in screening patients for their eligibility
for antiretroviral prophylaxis or treatment can result in late

drug administration." There is also growing evidence in the
literature suggesting that, after therapies have been started,
treatment adherence and programme retention may be poor
among HIV-infected pregnant and breastfeeding women.">™*

Research on the implementation of antiretroviral pro-
grammes for PMTCT is needed to extend our understanding
of the efficacy of these interventions in individuals to their
effectiveness in the general population.'>'¢ This broader
understanding is urgently needed by policy-makers and
programme managers who are planning to adopt or optimize
maternal combination antiretroviral regimens for PMTCT in
various settings.*'”'® The aim of this study was to evaluate, at
the population level, a pilot PMTCT programme similar to
Option B in rural Zambia (Table 1). Cross-sectional household
surveys were performed before and after implementation of
the programme to determine whether early childhood survival
in the community changed during this time.

Methods
The pilot programme

In April 2009, we implemented a pilot PMTCT programme
at four health-care facilities in the rural Kafue district of
Zambia using a phased approach. With support from the
Zambian Ministry of Health, we offered standard combination
antiretroviral regimens to all HIV-infected pregnant women,
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Table 1. Characteristics of a pilot programme to prevent mother-to-child transmission
(PMTCT) of the human immunodeficiency virus (HIV) in the Kafue district of
Zambia, 2009-2011, and the World Health Organization’s strategies

Characteristic Zambian pilot WHO strategy
programme Option B* Option B+°

CD4+T-cell count measured  Yes Yes Optional

before starting ART

Maternal combination Yes Yes Yes

antiretroviral regimen during
pregnancy and labour
Gestational age at regimen
initiation

Timing of infant prophylaxis
with zidovudine or
nevirapine

Maternal combination Yes
antiretroviral regimen during
breastfeeding

Continuation of combination

antiretroviral regimens after

cessation of breastfeeding
guidelines

28 weeks or later

First week of life

Only for those eligible
for HIV treatment
according to adult

14 weeks or later 14 weeks or later

First 6 weeks First 6 weeks

of life of life

Yes Yes

Only for those Lifelong HIV
eligible for treatment for all
HIV treatment women

according to
adult guidelines

ART: antiretroviral therapy; WHO: World Health Organization.

irrespective of immunological status.
A detailed description of the clinical
services provided has been presented
elsewhere.”” Briefly, consistent with the
standard of care in Zambia, all pregnant
women who sought antenatal care were
offered opt-out HIV counselling and
testing; those who tested positive un-
derwent clinical and immunological (i.e.
CD4+ T-cell count) screening. These
evaluations were required by national
treatment guidelines and were used to
determine whether the maternal ART
should be continued after breastfeeding.
In addition, since virological monitor-
ing was not routinely available, these
baseline data were also important for
assessing treatment responses. Women
who met Zambian national guideline
criteria for HIV treatment (i.e. a CD4+
T-cell count less than 350 cells/ul or
WHO clinical stage 3 or 4) immediately
started lifelong antiretroviral therapy.”

In our programme, we also offered
three-drug combination regimens
to women who did not meet these
eligibility criteria, starting at 28 weeks’
gestation and continuing until the ces-
sation of breastfeeding. The regimens
were based on the nucleoside reverse
transcriptase inhibitors zidovudine
and lamivudine, which were combined
with either nevirapine or efavirenz. (At
the time, Zambian PMTCT guidelines
recommended zidovudine monotherapy
for HIV-infected pregnant women from

28 weeks’ gestation until delivery and
nevirapine peripartum for mother and
neonate but no antiretrovirals during
breastfeeding.)?' Although we imple-
mented this pilot programme before
2010, when WHO first recommended
antiretroviral prophylaxis during breast-
feeding, this regimen closely resembles
Option B, as described in later WHO
guidelines (Table 1).*

Household surveys

To measure changes associated with the
PMTCT programme at the population
level, we conducted two household
surveys in the catchment areas of the
four health-care facilities taking part.
We used the methods first introduced in
the four-country study to measure the
24-month HIV-free survival in children
born to HIV-infected mothers.” We as-
sessed survival using methods similar to
those used in Demographic and Health
Surveys conducted in many African
countries.” The sampling method was
established in the first survey, which
was conducted between November 2008
and May 2009, before implementation of
the pilot PMTCT programme. Govern-
ment-demarcated catchment areas were
mapped and we randomly selected zones
within these communities. These zones
were used by each health-care facility’s
Neighbourhood Health Committee for
community outreach. We identified a
central point in each zone and used a
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spin-the-bottle approach to select the
starting point for enumeration.”* In-
dividual residences were then selected
at a predefined spacing interval, which
was based on the estimated population
of each catchment area. The residences
were sampled in a clockwise direction
until the whole zone had been can-
vassed. Team members then went to the
next zone on the list and started the pro-
cess anew. In the first survey, sampling
continued until 387 eligible households,
as defined below, had been surveyed in
each community. If the target number
was reached midway through a zone,
sampling was completed for that zone.
The second survey was conducted in the
same zones, used the same predefined
residence spacing intervals and took
place between March and December
2011, at least two years after the PMTCT
programme had been introduced at each
health-care facility. However, since the
starting point for canvassing households
in each zone was randomly selected, the
two surveys did not necessarily include
the same households.

At each household, trained enumer-
ators identified the head of the household
and administered a screening ques-
tionnaire. If a household member was
reported to have given birth in the last
two years, written consent was requested
for the use of an additional questionnaire
with 165-questions to collect more data
on the demographic and socioeconomic
characteristics of the household and
on the medical history of the child’s
mother. Separate written consent was
also requested for the collection of blood
specimens from eligible mothers and
children. Maternal samples were tested
for HIV antibodies and specimens from
children who were exposed to HIV (i.e.
because their mothers were seropositive)
were tested for HIV deoxyribonucleic
acid using polymerase chain reaction.
In households in which a newborn child
had died within the past two years, survey
staff administered a comprehensive ver-
bal autopsy questionnaire.”” If members
of a selected household were not available
at the time of the initial visit, enumerators
returned up to three times and sched-
uled appointments to meet with either
the head of the household or the child’s
mother or both.

The primary outcome measure was
the proportion of HIV-exposed chil-
dren that were alive and HIV-uninfect-
ed at 24 months of age (i.e. 24-month
HIV-free survival). We hypothesized

583



Research

PMTCT of HIV and childhood survival rates in Zambia

that the proportion would increase
between the two surveys from 50% to
75%.”° To achieve a power of 80% with
an « of 0.05 using the y* test, we needed
to enrol 58 HIV-exposed children born
within the last two years from each of
the four study sites. Assuming an esti-
mated prevalence of HIV infection of
15%, we calculated that we needed to
include a minimum of 387 households
with a child under the age of two years
in each community.

Statistical methods

We compared participants in the two
surveys. Differences in categorical
variables were assessed using Pearson’s
X’ test after we confirmed that the test’s
assumptions were valid in each case.
Differences in continuous variables
were assessed using nonparametric
Wilcoxon rank-sum tests. The overall
HIV-free survival rate in HIV-exposed
children was derived for each survey
using a parametric survival model with
a Weibull distribution. A Weibull mod-
el was considered appropriate following
graphical exploration of the baseline
hazard. We also examined differences
in HIV-free survival between the two
surveys in each individual community
using the same approach. Further, we
identified factors associated with HIV
infection or death by calculating ad-
justed hazard ratio (aHR) using Weibull
regression with interval censoring and
adjustment for clustering. The vari-
ables selected a priori for inclusion
in our multivariable models were the
PMTCT therapy, maternal age, parity,
educational level and marital status, in-
stitutional antenatal care, institutional
delivery and infant breastfeeding. In
addition, a binary variable for whether
the data were collected in the first or
second household survey (i.e. before or
after programme implementation) was
included to take into account unmea-
sured time trends between the surveys.
Because extensive information was col-
lected in the household questionnaires,
the multivariable models included
socioeconomic and children’s health
factors that were associated with HIV-
free survival at a statistical significance
level of P<0.10. A factor was excluded
if it did not appear to be independent of
other factors included in the proposed
model. We controlled for the survey site
using the strata option in Stata version
12.1 (StataCorp. LP, College Station,
United States of America). Further,
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to correct for possible correlations
within sites, we employed a sandwich
estimator to obtain robust standard
errors using the vce(robust) option. In
addition, because we were interested in
the detailed effect of the pilot PMTCT
programme on programme outcomes,
we used Pearson’s y* test to compare the
utilization of specific PMTCT services
between respondents who took part
in the first and second surveys. For all
analyses, we considered P<0.05 to be
statistically significant.

The study was approved by the Bio-
medical Research Ethics Committee of
the University of Zambia and the institu-
tional review boards of the University of
North Carolina at Chapel Hill and of the
University of Alabama at Birmingham in
the United States.

Results

In total, 31 zones were visited in each
of the two surveys: seven in Chipapa,
six in Kafue Estates, nine in Kafue Mis-
sions and nine in Mount Makulu. In
the first survey, 3636 households were
approached, 1947 (53.5%) of which were
found to be eligible (Fig. 1). Informa-
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tion about maternal HIV status was
available for 1778 (97.2%) of the 1830
children aged under two years in these
households; 335 (18.8%) were found to
be HIV-exposed. In the second survey,
5801 households were approached,
2441 (42.1%) of which were found to
be eligible. Information about maternal
HIV status was available for 2386 of
2444 (97.6%) children aged under two
years and 390 (16.3%) were found to be
HIV-exposed. The geographical distri-
bution of eligible households sampled
in the second survey is shown in Fig. 2
- comparable data were not collected in
the first survey.

There were significant differences in
household and maternal characteristics
between the two surveys (Table 2). So-
cioeconomic conditions were better in
the second survey than the first: house-
holds in the second survey were sig-
nificantly more likely to report having a
water supply, a finished floor, electricity,
a refrigerator, a television and a mobile
phone (P<0.0001 for all). The preva-
lence of HIV infection among mothers
appeared to decline between the surveys,
from 18.8% to 16.3% (P<0.071), and the
proportion of women who gave birth

Fig. 1. Community surveys before and during the pilot programme to prevent mother-
to-child transmission (PMTCT) of the human immunodeficiency virus (HIV) in the

Kafue district of Zambia, 2009-2011

First survey®

Second survey®

3636
households approached

5801
households approached

1689
households not eligible

—

3360
households not eligible

¢—>

1947 households
eligible (contains child
born in last two years)

2441 households
eligible (contains child
born in last two years)

220
households refused

—

39
households refused

‘—»

1727
households participated

2402
households participated

v

v

1443 not HIV-exposed
(1354 alive, 89 dead)

1830 children aged
<2 years participated

2444 children aged
<2 years participated

1996 not HIV-exposed
(1943 alive, 53 dead)

38 whose mother’s HIV
status was unknown

—

47 whose mother’s HIV
status was unknown

¢—>

(32 alive, 6 dead)
14 whose mother died
(10 alive, 4 dead)

335 children with
confirmed HIV exposure
(42 HIV-infected
253 HIV-uninfected
40 dead)

(45 alive, 2 dead)
11 whose mother died
(11 alive)

390 children with
confirmed HIV exposure
(19 HIV-infected
330 HIV-uninfected
10 HIV status unknown
31 dead)

2 The first survey was conducted between November 2008 and May 2009, before implementation of the

PMTCT pilot programme.

® The second survey was conducted between March and December 2011, at least two years after the

PMTCT pilot programme had been introduced.
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Fig. 2. Geographical distribution of eligible households in the second community survey® during the pilot programme to prevent
mother-to-child transmission (PMTCT) of the human immunodeficiency virus (HIV) in the Kafue district of Zambia, 2009-2011
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¢ Comparable data were not collected in the first survey.
Source: map produced using ArcGIS® (Esri, Redlands, United States of America) and shapefile of roadmap.’

at a health-care facility increased from
58.0% to 67.8% (P<0.0001). The chil-
dren’s’ characteristics appeared similar
in the two surveys. In particular, there
was no significant difference in their
median age: 10.9 months in the first
survey versus 10.8 months in the second
(P=0.081, Table 2).

The cumulative estimated 24-month
survival in HIV-exposed children was
significantly higher in the second sur-
vey than the first: 0.97 (95% confidence
interval, CI: 0.95-0.99) versus 0.87 (95%
CI: 0.84-0.95), respectively (Fig. 3). The
difference in the estimated 24-month
HIV-free survival was even more pro-
nounced: 0.89 (95% CI: 0.83-0.94) in
the second survey versus 0.66 (95% CI:
0.63-0.76) in the first (Fig. 4). These
trends were consistent across all four

communities. Multivariate analysis
showed that the risk of HIV infection
or death was significantly lower in the
children of mothers who started a com-
bination antiretroviral regimen during
pregnancy than in those whose mothers
had no antiretroviral prophylaxis (aHR:
0.33, 95% CI: 0.15-0.73). Moreover,
even after adjustment for potential
demographic and socioeconomic con-
founders, children in the second survey
were less likely to acquire an HIV infec-
tion or die than those in the first (aHR:
0.52, 95% CI: 0.34-0.80; Table 3).

To assess the contribution of the pi-
lot PMTCT programme to the observed
improvement in the HIV-free survival
rate in children, we examined differenc-
es in the utilization of specific PMTCT
services between the surveys. Increases
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were observed between the first and
second surveys in four key indicators
in HIV-infected mothers (i.e. those who
tested positive at the time of the survey):
(i) the proportion who knew their HIV
status (from 74.4% to 91.9%, P<0.0001;
Fig. 5, available at: http://www.who.
int/bulletin/volumes/92/8/13-129833);
(ii) the proportion who were tested for
HIV during their last pregnancy (from
76.4% to 88.1%, P <0.0001; Fig. 6, avail-
able at: http://www.who.int/bulletin/vol}
umes/92/8/13-129833); (iii) the propor)
tion who reported using any antiretro-
viral prophylaxis during their last preg-
nancy (from 42.5% to 67.5%, P <0.0001;
Fig. 7, available at: http://www.who.int/
bulletin/volumes/92/8/13-129833); and
(iv) the proportion who reported using
combination antiretroviral regimens
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Table 2. Characteristics of households, mothers and children in a pilot programme to prevent mother-to-child transmission (PMTCT) of
the human immunodeficiency virus (HIV) the Kafue district of Zambia, 2009-2011

Characteristic No. (%) of households, mothers or children® P
First survey® Second survey
(n=1830) (n=2444)
Household characteristics
Water supply <0.0001
Piped water to house 256 (14.0) 401 (16.4)
Piped water outside but available within grounds 437 (23.9) 516 (21.1)
Public tap 379 (20.7) 704 (28.8)
Other 758 (41.4) 823 (33.7)
Toilet facilities 0.026
Flush toilet or pit latrine 1600 (87.4) 2161 (88.4)
None 230(12.6) 283 (11.6)
Main floor material <0.0001
Finished floor (i.e. cement, tiles, wood or planks) 1094 (59.8) 1672 (68.4)
Natural floor (i.e. earth, mud, dung or sand) 735 (40.2) 758 (30.9)
Data missing 1(0.1) 7(0.7)
Electricity 581 (31.7) 1032 (42.2) <0.0001
Refrigerator 353 (19.3) 641 (26.2) <0.0001
Television 705 (38.5) 1079 (44.1) <0.0001
Mobile phone 1103 (60.3) 1990 (81.4) <0.0001
Maternal characteristics
Age at survey in years, median (IQR) 26 (21-31) 25 (21-30) 0.003
Parity, median (IQR) 2(1-4) 2(1-3) 0.0002
Marital status 0.075
Married or cohabitating 1531 (83.7) 2093 (85.6)
Other 299 (16.3) 351 (14.4)
Educational level 0.034
Primary schooling or none at all 924 (50.5) 1314 (53.8)
Secondary or higher 906 (49.5) 1130 (46.2)
Currently employed 697 (38.1) 1068 (43.7) <0.0001
HIV status (laboratory data; n=1778 and n=2386)¢ 0.071
Positive 335(18.8) 390 (16.3)
Negative 1443 (81.2) 1996 (83.7)
Enrolled for antenatal care during last pregnancy 1729 (94.5) 2392 (97.9) <0.0001
Gestational age when antenatal care started, in weeks (n=1720 and 20 (16-24) 20 (16-24) 0.488
n=2393), median (IQR)
Delivery in a health-care facility 1061 (58.0) 1658 (67.8) <0.0001
Child’s characteristics
Age at survey in months, median (IQR) 109 (4.6-16.9) 10.8 (5.2-17.3) 0.081
Birth weight in grams (n=1179 and n=1791),¢ median (IQR) 3000 (2800-3500) 3050 (2700-3400) 0.144
Birth weight <2500 g 193 (10.5) 300 (12.3) <0.0001
Feeding method in first 6 months of life (children aged >6 months only,
n=1256 and n=1747)¢
Exclusively breastfed 1088 (86.6) 1660 (95.0) <0.0001
Mixed feeding 148 (11.8) 34(1.9)
Formula feeding only 14(1.1) 21(1.2)
Data missing 6 (0.5) 32(1.8)

IQR: interquartile range.

2 No. (%) unless otherwise stated in row headers.

® The first survey was conducted between November 2008 and May 2009, before implementation of the PMTCT programme.

¢ The second survey was conducted between March and December 2011, at least two years after the PMTCT programme had been introduced.
4 Categorical variables were compared using Pearson’s ¥ test and continuous variables were compared using the Wilcoxon rank-sum test.

¢ The number of women or children for whom the information was available in the first and second surveys, respectively.
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Fig. 3. Estimated survival of children born to HIV-infected mothers before and after the
pilot programme to prevent mother-to-child transmission (PMTCT) of the human

immunodeficiency virus (HIV) in the Kafue district of Zambia, 2009-2011
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Cl: confidence interval.
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Fig. 4. Estimated HIV-free survival of children born to HIV-infected mothers before and
after the pilot programme to prevent mother-to-child transmission (PMTCT)
of the human immunodeficiency virus (HIV) in the Kafue district of Zambia,
2009-2011
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0.4 7

0.3

0.2+

Proportion of children alive and not infected by HIV

0.1

T T T
0 6 12 18

Time from birth (months)

8 Estimated HIV-free survival (95% Cl) second survey, 2011
= Estimated HIV-free survival (95% Cl) first survey, 2008-2009

Cl: confidence interval.
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during their last pregnancy (from 13.3%
to 45.3%, P<0.0001; Fig. 8).

Discussion

Our study used before and after house-
hold surveys to assess the changes, at
the population level, associated with
a pilot PMTCT programme similar
to WHO’s Option B. We observed a
dramatic increase in the 24-month
HIV-free survival rate among children
born to HIV-infected mothers in our
four targeted communities. However,
because our study was not random-
ized and did not include a control
group, we were not able to attribute
this improvement to the provision of
combination antiretroviral regimens
to HIV-infected pregnant women in
our pilot programme. Nevertheless,
our findings indicate that increased
investment in PMTCT can have a posi-
tive effect on early childhood health
outcomes at the population level even
though it was difficult to quantify the
influence of individual components of
the programme.

Our study had several other limi-
tations in addition to the absence
of randomization and the lack of a
control group. First, the significant
differences observed between our two
survey populations, particularly in
household indicators of socioeconomic
status, were unexpected and could have
contributed to a general improvement
in health. Although we attempted to
adjust for these factors in our multi-
variate analysis, there remained a risk of
residual confounding. Moreover, other
studies carried out in these communi-
ties between 2008 and 2011 may also
have contributed to improved health
outcomes.”*** Second, the number of
HIV infections and deaths among HIV-
exposed children was relatively small.
However, the use of statistical models
to estimate the 24-month HIV-free
survival rate in children increased the
precision of our estimates. Finally, in
this analysis we did not explore reasons
for the lower than expected uptake of
maternal ART during pregnancy in the
four communities. We plan to carry out
a secondary analysis using the survey
data to address this issue. However,
given the likely heterogeneity of partici-
pants’ characteristics between the study
communities, more extensive qualitative
research may be needed.
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Table 3. Factors associated with HIV infection or death before 24 months in children
born to HIV-infected mothers, Kafue district of Zambia, 2009-2011

Factor

Hazard ratio for HIV infection or death (95% CI)*

Unadjusted

Adjusted

Reported PMTCT therapy

Combination antiretroviral regimen

Other therapy
No antiretroviral prophylaxis

Maternal age at time of survey,

years
15t0 <25

25t0 <35

>35

Parity

0-1

2-3

>4

Educational level

No schooling or primary
Secondary or higher
Marital status

Married or cohabitating
Single or widowed

One or more institutional
antenatal care visits

Yes

No

Institutional delivery
Yes

No

Infant breastfed at birth
Yes

No

0.24(0.11-0.52)
130 (0.85-2.00)
1.0

1.0
1.52(0.72-3.22)
0.53(0.16-1.75)

1.0
1.08 (0.53-2.21)
0.38(0.17-0.82)

1.32(0.72-2.39)
1.0

1.0
0.79(0.33-1.89)

1.0
0.14 (0.06-0.31)

1.0
1.65 (0.89-3.08)

1.0
0.30(0.12-0.76)

0.33(0.15-0.73)
1.39(0.87-2.23)
1.0

1.0
1.67 (0.94-2.96)
1.10 (0.49-2.44)

1.0
0.62 (0.35-1.10)
0.54(0.29-0.99)

1.13(0.74-1.73)
1.0

1.0
1.07 (0.65-1.75)

1.0
0.59(0.23-1.52)

1.0
1.28 (0.83-1.96)

1.0
0.66 (0.24-1.76)

Survey
First (before PMTCT programme)
Second (after PMTCT programme)

0.38(0.20-0.72)

1.0
0.52 (0.34-0.80)

Cl: confidence interval; HIV: human immunodeficiency virus; PMTCT: prevention of mother-to-child

transmission.

¢ In the multivariate analysis, adjustment was made for the health-care facility in which the programme

was implemented.

Although we observed a more than
threefold increase in the utilization of
combination antiretroviral regimens
between the first and second surveys,
the rates were modest, at 13.3% and
45.3%, respectively. Since fewer than
half of HIV-infected pregnant women
received this intervention, it is unlikely
that the pilot PMTCT programme alone
could have produced such a dramatic
increase in HIV-free survival in chil-
dren. Better survival could, however,
be explained by increased coverage of
PMTCT and HIV treatment services in
our target communities. It is possible

588

that investment at our pilot sites may
have resulted in both a greater supply
of PMTCT services and an increase in
demand. Indeed, we observed that the
proportion of HIV-infected women who
knew their HIV status during pregnancy
increased between the two surveys, as
did the proportion who reported HIV
testing during their last pregnancy and
the proportion that started any form of
antiretroviral prophylaxis. It is certainly
plausible that community outreach ef-
forts and additional human resources
associated with the pilot programme
benefited all HIV-infected pregnant

Benjamin H Chi et al.

women, whether or not they eventu-
ally started combination antiretroviral
regimens. This broader influence of
PMTCT services should be considered
when national programmes seek to scale
up the implementation of Option B or
Option B+.”" Each step of the PMTCT
cascade must be addressed at the health
systems level if we are to maximize the
effect of interventions implemented
during pregnancy and breastfeeding.”
This study assessed the effective-
ness of the pilot PMTCT programme
using community-based household
surveys, which is one of five approaches
endorsed by WHO.”> However, we
encountered several unanticipated
challenges. The proportion of eligible
households that refused to participate
in the first survey was much higher
than in the second: 11.3% versus 1.6%,
respectively (Fig. 1). The number of
refusals declined at each of the four
study sites; the greatest difference was
noted in the Kafue Missions catch-
ment area, where the proportion
decreased from 22.2% to 1.2%. There
was anecdotal evidence that our first
survey coincided with the circulation
of negative rumours about clinical
research, which may explain the high
refusal rate. It is important, therefore,
that extensive, sustained outreach work
be carried out during study implemen-
tation. We failed to collect information
about which mothers participated in
both surveys. However, the overlap is
likely to be low because the latest de-
mographic and health survey in Zambia
indicated that only 15.2% of women
with a recent pregnancy reported the
delivery of another child within the
previous 24 months.** Moreover, since
our surveys took place more than two
years apart, no HIV-exposed child aged
under 24 months could have been in-
cluded in both surveys. In addition, we
acknowledge that our estimates of HIV-
free survival have not been validated
against a gold standard metric, as could
be achieved by longitudinal follow-up
of HIV-exposed infants over time. Cur-
rently, this is being remedied in a study
funded by the United States National
Institutes of Health (clinicaltrials.gov
ID:NCT01951794). While the precision
of our estimates for HIV-free survival
requires confirmation, we believe our
comparisons are valid because we used
the same methods in both surveys.
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Fig. 8. Proportion® of HIV-infected mothers who reported using a combination
antiretroviral regimen during their last pregnancy, by health-care facility, before
and after the pilot programme to prevent mother-to-child transmission (PMTCT)
of the human immunodeficiency virus (HIV) in the Kafue district of Zambia,

2009-2011

1.00
0.80 —
0.60 —

0.40

i

Proportion of mothers who reported using a combination
antiretroviral regimen during their last pregnancy

In conclusion, this pilot PMTCT
programme in rural Zambia was associ-
ated with an increase in the 24-month
HIV-free survival in children born to
HIV-infected mothers; however, we
were unable to quantify the contribution
of specific programme features to health
outcomes. Increased investment at the
pilot sites probably contributed to the
observed improvements in health by in-
creasing both the supply of and demand
for PMTCT services. Countries plan-
ning to incorporate WHO’s Option B
or Option B+ strategy for PMTCT into
their national PMTCT policies should
bear in mind the importance of health
systems capacity to support the effec-
tive incorporation of more efficacious
regimens. Ml
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Résumé

Thérapies antirétrovirales combinées universelles pour prévenir la transmission mére-enfant du VIH en Zambie rurale: une

étude transversale en deux tours

Objectif Evaluer si un programme pilote pour prévenir la transmission
mere-enfant (PTME) du virus de limmunodéficience humaine (VIH) est
associé a des changements en matiere de survie du jeune enfant au sein
de la population dans les régions rurales de la Zambie.

Méthodes Des thérapies antirétrovirales combinées ont été
proposées a des femmes infectées par le VIH, enceintes et allaitantes,
indépendamment de leur statutimmunologique, dans quatre centres de
santé ruraux. La survie sansVIH a 24 mois chez les enfants nés de méres
infectées parleVIH a été déterminée avant et aprés la mise en ceuvre du
programme PTME a I'aide d'enquétes communautaires. Les ménages
ont été choisis de maniere aléatoire, et il a été demandé aux femmes
qui avaient accouché au cours des 24 derniers mois, d'y participer.
On a testé la présence d'anticorps anti-VIH chez les méres et d'acide
désoxyribonucléique viral chez les enfants nés de meres infectées par le
VIH. Des modeles a variables multiples ont été utilisés pour déterminer
les facteurs associés a l'infection par le VIH ou au décés de I'enfant.

Résultats Dans la premiere étude (2008-2009), 335 femmes parmi 1778
(18,8%) ont été testées positives a infection par le VIH. Dans la deuxieme
étude (2011),390 femmes parmi 2386 (16,3%) ont été testées positives.
La survie sansVIH a 24 mois chez les enfants exposés au VIH était de 0,66
(intervalle de confiance de 95%, IC: 0,63-0,76) dans la premiere étude
etde 0,89 (IC de 95%: 0,83-0,94) dans la seconde. La combinaison de la
thérapie antirétrovirale était associée a un risque inférieur d'infection par
leVIH ou de déces chez les enfants (rapport de risques ajusté: 0,33, IC de
95%: 0,15-0,73). La connaissance du statut VIH des meres, I'utilisation
des tests de dépistage du VIH et des traitements combinés pendant la
grossesse ont augmenté entre les études.

Conclusion Le programme PTME était associé a une augmentation
de la survie sans VIH chez les enfants nés de méres infectées par le VIH.
L'utilisation par les méres du dépistage et du traitement contre le VIH a
également augmenté au sein de la communauté.

Pesiome

Cxembl yHUBEPCaNbHO KOMOVHMPOBAHHON aHTUPETPOBMPYCHON Tepanuu Ana npefoTBpalLleHuns nepeaaym
BUY ot maTepu K pe6eHKy B cenbckux paiioHax 3ambum: AByx3TanHoe nonepeyHoe uccieoBaHme

Uenb Onpepnenutb, CBA3aHa N1 MUIOTHAA Mporpamma mno
npefoTBpaLleHnio Nepeaadun ot matepn k pebeHky (MIMP) Bupyca
nMmyHogedunumta yenoseka (BMY) ¢ nameHeHnammn B yposHe
BbIKMBAEMOCTW B paHHeM [eTCKOM BO3pacTe B CEbCKMX ParioHax
3ambun.

MeToabl B ueTbipex CenbCKMX MeAUUMHCKUX YUpexaeHUAX
H6epemeHHbIM 1 KopMALWKM BAY-MHONUMPOBAHHBIM >KeHLHAM
npeanaranacb KOMOVHVPOBaHHANA aHTVPETPOBMPYCHAs Tepanus
BHE 3aBMCUMMOCTM OT MX UMMYHONOrMYeCcKoro cratyca. o u
nocne peanvaynu nporpammbl MIMP Ha ocHOBe nccnenoBaHum
00WWH 6N onpeaeneHsl YPOBHN 24-MeCAYHOM BbIXKMBAEMOCTY
6e3 BNY cpean petel, poxaeHHbIX oT BY-nHOULMPOBaHHbBIX
maTtepelt. [loMox03AicTBa BbIOMPanmch CrydaHbiM 06pa3om,
M XeHWMHaM, POAUBLMM B TeueHWe nocneaHux 24 mecaues,
npeanaranocb NPUHATL yyacTue B MccnefoBaHun. Matepu Gbim
NPOTECTMPOBAHbI Ha Hannume aHTuTen K BY, a netw, poxxaeHHble OT
BMY-nHdMUMpPOBaHHbIX MaTepeld, bbinv NpoBepeHbl Ha Hanuume AHK

BMY. [Ins onpeaenenns GakTopoB, CBA3aHHbIX C MHOULIMPOBaHMEM
neten BY nnmn cmepTbio, MCNonb30Banvcb MHOrONapameTpuieckme
MOZENN.

Pesynbrathl B nepsom nccnegosanum (2008-2009 rr.) 335 13
1778 seHwWwH (18,8%) nmenu nonoxuTenbHbIn pe3ynstaT Ha BMY.
Bo BTOpOoMm nccnefosaHun (2011 1) MONOKUTENbHBIN pe3ynbTaT
noka3sanu 390 m3 2386 (16,3%) 06Cnea0oBaHHbBIX XEHLLVIH. YpOBeHb
24-MeCcAYHON BbIXMBaeMOCTU 6e3 B/Y y neTelt, NoaBep*eHHbIX
BIY, coctasun 0,66 (95% noseputensHbiv nHTepsan, A: 0,63-0,76)
B nepBom mccnegosaHum v 0,89 (95% [: 0,83-0,94) — 8O BTOPOM.
MpuMeHeHne KOMOUHUPOBAHHOWM aHTUPETPOBUPYCHOW Tepanun
COMPOBOX/AAN0OCh 6onee HWU3KMM PUCKOM MHOULMPOBaHMS BIAY
WV CMEPTN Y AeTen (CKOPPEKTUPOBAHHOE OTHOWeEHWe pyckos: 0,33,
95% [W: 0,15-0,73). OcBefoMneHHOCTL MaTepeit o BY-cTatyce,
MCMoNb30BaHKe TecTos Ha BIY 1 npumeHeHne KOMOUHMPOBAHHOW
Tepanuu BO Bpema GepemMeHHOCTU BO3POCAO B MEPUOA MeXIY
MNccneaoBaHUAMMN.
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BoiBog [porpamma MIMMP conpoBoxganach yBennyeHmnem
BbiKMBaemocTu 6e3 BWY y peTeir, poxaeHHbix oT BUY-
MHOULMPOBAHHbBIX MaTepel. Takxke yBenMYMnoch YMCio matepel
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B CEMbCKMX OOLWIMHAX, MPOXOAALMX NPOBEPKY 1 neveHve BIY-
NHbEKUMM.

Resumen

Tratamientos antirretrovirales de combinacion universal para prevenir la transmision maternoinfantil del VIH en las zonas

rurales de Zambia: un estudio transversal de dos vueltas
Objetivo Evaluar si un programa piloto para prevenir la transmision
maternoinfantil (PTMI) del virus de la inmunodeficiencia humana (VIH)
estd asociado a cambios en la supervivencia en la primera infancia a
nivel de poblacién en las zonas rurales de Zambia.

Métodos Se ofrecid una combinacion de tratamientos antirretrovirales
a mujeres embarazadas y lactantes infectadas por el VIH,
independientemente de su estado inmunoldgico, en cuatro centros
de salud rurales. Mediante encuestas en la comunidad se determind
una supervivencia sin VIH de veinticuatro meses entre los nifios
nacidos de madres infectadas por el VIH antes y después de la
implementacion del programa PTMI. Los hogares se seleccionaron al
azary se pidié que participaran las mujeres que habian dado a luz en
los 24 meses anteriores. Las madres se sometieron a una prueba para
detectar los anticuerpos contra el VIH y se realizé una prueba del dcido
desoxirribonucleico viral a los nifios nacidos de madres infectadas con
VIH. Se utilizaron modelos multivariables para determinar los factores

asociados con la infeccion o muerte por VIH del nifo.

Resultados En la primera encuesta (2008-2009), 335 de 1778 mujeres
(18,8 %) dieron positivo en el VIH. En la sequnda (2011), dieron positivo
390 de 2386 (16,3 %). La supervivencia sin VIH de 24 meses en los
nifos expuestos al VIH fue del 0,66 (intervalo de confianza del 95 %, IC:
0,63-0,76) en la primera encuesta y del 0,89 (IC del 95 %: 0,83-0,94)
en la segunda. La combinacion de un tratamiento antirretroviral se
asocio con un menor riesgo de infeccién por VIH o muerte en los nifios
(razén de riesgo ajustada: 0,33, IC del 95 %: 0,15-0,73). El conocimiento
de las madres de su estado serolégico, el uso de pruebas para el VIH y
los tratamientos combinados durante el embarazo aumentaron en el
tiempo transcurrido entre las encuestas.

Conclusion El programa PTMI estuvo asociado a un aumento de la
supervivencia sin VIH en los nifios nacidos de madres infectadas por el
VIH. La utilizacién materna de la prueba y el tratamiento del VIH en la
comunidad también aumento.
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Fig. 5. Proportion® of HIV-infected mothers who knew their HIV status, by health-
care facility, before and after the pilot programme to prevent mother-to-child
transmission (PMTCT) of the human immunodeficiency virus (HIV) in the Kafue
district of Zambia, 2009-2011
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Fig. 6. Proportion® of HIV-infected mothers tested for HIV during their last pregnancy,
by health-care facility, before and after the pilot programme to prevent mother-
to-child transmission (PMTCT) of the human immunodeficiency virus (HIV) in the
Kafue district of Zambia, 2009-2011
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Fig. 7. Proportion® of HIV-infected mothers who reported using any antiretroviral
prophylaxis during their last pregnancy, by health-care facility, before and after
the pilot programme to prevent mother-to-child transmission (PMTCT) of the
human immunodeficiency virus (HIV) in the Kafue district of Zambia, 2009-2011
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