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ABSTRACT

Objective This review was conducted to identify
interventions effective in improving uptake and retention
of HIV-positive mothers and their infants in prevention of
mother to child transmission (PMTCT) services in low-
income and middle-income countries (LMICs) in order to
inform programme planning.

Methods We conducted a systematic review of studies
comparing usual care with any intervention to improve
uptake and retention of HIV-positive pregnant or
breastfeeding women and their children from birth to 2
years of age in PMTCT services in LMICs. Twenty-two
electronic databases were searched from inception to 15
January 2018, for randomised, quasi-randomised and
non-randomised controlled trials, and interrupted time
series studies; reference lists of included articles were
searched for relevant articles. Risk of bias was assessed
using the Cochrane Effective Practice and Organisation of
Care group criteria. Random-effects meta-analysis was
conducted for studies reporting similar interventions and
outcomes.

Results We identified 29837 articles, of which 18 studies
were included in our review. Because of heterogeneity

in interventions and outcome measures, only one meta-
analysis of two studies and one outcome was conducted;
we found a statistically significant increase in antiretroviral
therapy (ART) use during pregnancy for integration of HIV
and antenatal care relative to standard non-integrated
care (pooled AOR=2.69; 95% Cl 1.25 t0 5.78, p=0.0113).
The remaining studies assessing other patient, provider or
health system interventions were synthesised narratively,
with small effects seen across intervention categories

for both maternal and infant PMTCT outcomes based
predominately on evidence with moderate to high risk of
bias.

Conclusions Evidence on the effectiveness of
interventions to improve uptake and retention of mothers
and infants in PMTCT care is lacking. Our findings suggest

Strengths and limitations of this review

» A comprehensive search was conducted, including
grey literature sources and hand searching.

» A broad range of intervention categories as well as
both maternal and infant outcomes from across the
spectrum of the prevention of mother to child trans-
mission (PMTCT) cascade were included.

» Our search was limited to studies conducted in
low-income and middle-income countries (LMICs) in
order to increase utility of findings to LMIC PMTCT
programmers.

» The multifaceted nature of the interventions and
variability in outcomes reported limited our ability to
combine studies statistically.

» Due to the small number of studies included in
the meta-analysis, publication bias could not be
examined.

that integration of HIV and antenatal care may improve
ART use during pregnancy. Future studies to replicate
promising approaches are needed. Improved reporting of
key methodological criteria will facilitate interpretation
of findings and improve the utility of evidence to PMTCT
programme planners.

PROSPERO registration number CRD42015020829.

INTRODUCTION

In 2015, 150000 new HIV infections and
110 000 HIV-related deaths occurred globally
among children <15 years of age, with mother
to child transmission the leading cause of new
HIV infections among children.' * Despite
effectiveness of prevention of mother to child
transmission (PMTCT) of HIV regimens,?’ 4
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uptake of and retention in PMTCT care remain below
target in many low-income and middle-income countries
(LMICs).*® While progress has been made in under-
standing barriers to uptake and retention of women and
their infants in PMTCT services,” evidence to provide
guidance to LMIC implementers and policy makers
seeking to optimise PMTCT services remains limited.

Eight systematic reviews have been conducted on strat-
egies to optimise PMTCT. Two of these reviews evalu-
ated the effectiveness of interventions, specifically male
involvement® and integration of services,” to improve
coverage of PMTCT services. These reviews were limited
by the lack of studies to provide recommendations. A
third review'’ examined the effects of integration of
antenatal care (ANC) with postnatal and other health
services for a broad range of maternal health outcomes
in LMICs; although some PMTCT studies and outcomes
were included, this was not the focus of the review. A
fourth systematic review evaluated interventions for
improving initiation of antiretroviral therapy (ART) in
pregnant women'' and found the evidence quality insuf-
ficient to support recommendations. A fifth systematic
review'? assessed the impact of China’s PMTCT cascade
in improving uptake and outcomes at various steps along
the cascade; specific interventions implemented to opera-
tionalise the cascade were not reported. Three systematic
reviews have been published since the initiation of the
present review. One review evaluated non-pharmacolog-
ical interventions to improve quality of care and maternal
health outcomes in Sub-Saharan Africa.'” While a small
number of included studies reported PMTCT outcomes,
this was not a primary focus of the review. A second
review focused on postpartum retention of women in
PMTCT and ART care."* This review focused on a limited
portion of the PMTCT cascade. A third review' focused
on interventions to improve PMTCT service delivery
and promote retention. This review included a range of
study designs and studies conducted in both high-income
and low-middle-income countries, and as such is of less
value as a guide to decision making for PMTCT policy
and programming in LMICs. Overall, review evidence
to guide LMIC PMTCT programme planning remains
limited by lack of high-quality studies; focus of past reviews
on limited portions of the PMTCT cascade and/or focus
on HIV care in general rather than PMTCT specifically;
and inclusion of high-income country studies, where the
context of PMTCT care is often substantially different
from LMICs.

This review was developed in collaboration with knowl-
edge users from the Malawi Ministry of Health’s HIV
treatment and care technical working group. The objec-
tive of this current review was to identify what interven-
tions at the patient, provider or health system level are
effective compared with no intervention or usual care in
improving uptake and retention of HIV-positive mothers
and their infants in PMTCT services. Given the unique
challenges facing PMTCT health services in LMICs, this
review is targeted to provide guidance for PMTCT policy

and programming in LMICs, and therefore included a
broad range of intervention categories, as well as both
maternal and infant outcomes from across the spectrum
of the PMTCT cascade.

METHODS

Protocol

A protocol was developed for this review based on the
Cochrane Handbook for Systematic Reviews'® and the
Cochrane Effective Practice and Organisation of Care
(EPOC) group17 and registered with PROSPERO (avail-
able at http://www.crd.york.ac.uk/PROSPERO /display_
record.asp?ID=CRD42015020829#. VXHCNUZBn5I).
The complete protocol was previously published and the
methods are presented briefly here.'® Our findings are
reported using the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses statement for reporting
systematic reviews.'?

Patient and public involvement
No patients were involved in this study.

Eligibility criteria

We included studies reporting the effectiveness of
interventions in improving uptake and/or retention
of HIV-positive pregnant or breastfeeding women and
their children from birth to 2 years of age or termina-
tion of breast feeding in PMTCT services. We included
randomised, quasi-randomised and non-randomised
controlled trials, and interrupted time series studies that
compared usual care or no intervention with any type
of intervention at the patient, provider or health system
level. Although included in error in the PROSPERO
registration for our review, controlled before-and-after
studies were not included in the protocol manuscript or
search. Studies were included if conducted in LMICs as
defined by the EPOC filter® and updated using the most
recent World Bank Country and Lending group classi-
fication.?! Studies that included both high-income and
low-income /middle-income countries were eligible for
inclusion if LMICs results could be abstracted. No restric-
tion was placed based on language of publication, publi-
cation status, study time frame or duration of follow-up.

Information sources and literature search

A search strategy was developed in consultation with an
experienced information specialist (MA) and peerre-
viewed by two additional information specialists (EC,
JM) using the Peer Review of Electronic Search Strate-
gies checklist.”? The following databases were searched
from inception to 31 July 2015 and subsequently updated
using the same search strategy for the period 31 July
2015-15 January 2018, using medical subject heading
(MeSH) headings and text words related to HIV, preg-
nancy, breast feeding, mother to child transmission, inter-
ventions, treatment uptake and retention, and LMICs:
MEDLINE, EMBASE, The WHO Global Health Library,
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CAB Abstracts, EBM Reviews, cumulative index to
nursing and allied health literature (CINAHL), Health-
STAR, Web of Science, Scopus, PsycINFO, population
information online (POPLINE), education resources
information center (ERIC), national library of medicine
(NLM) Gateway, latin american and caribean health
sciences literature (LILACS), Google Scholar, database of
abstracts and reviews of effectiveness (DARE), ProQuest
Dissertation & Theses and Sociological Abstracts, Open-
Grey, the Cochrane Library, WHO International Clinical
Trials Registry, Controlled Clinical Trials, and Clinical-
Trials.gov. Several databases planned for inclusion in our
search were no longer available or not accessible by our
group at the time of the search and were therefore not
included: AIDS Education Global Information System,
British Library Catalogue and the New York Academy of
Grey Literature. In addition, we searched the reference
lists of included articles and contacted several experts
in the field to enquire about eligible unpublished or
in-progress studies. See online supplementary file 1 for
complete MEDLINE search strategy.

Study selection and data collection process

A screening checklist was developed and piloted by two
authors (LMPR, MvL) independently on a sample of 50
citations prior to screening, with two rounds necessary to
reach >90% agreement. Two authors (LMPR, MvL) then
independently screened citations in two phases; first the
titles, then abstracts were screened, and second the full-
text articles were screened. Translation software was used
to screen articles at the titles and abstracts level, with no
non-English articles remaining at the full article review
phase. A data abstraction form was created using the
EPOC data collection form'” and a calibration exercise
done by two authors to ensure consistency in screening
and data extraction. A calibration exercise was conducted
with completed data extraction forms compared and
discussed for each of the first three articles to ensure
consistency; data extraction was then completed for the
remaining articles independently and in duplicate by two
authors, and discrepancies resolved by consensus (LMPR,
MvL). Information abstracted from each study included
population, intervention, comparator, context, outcomes,
study design, time frame and appropriateness of analysis
(adjustment for design effect). The primary outcomes
were percentage of HIV-positive women receiving or
initiated on ART prophylaxis or treatment, percentage
of infants born to HIV-positive mothers receiving or
initiated on ART prophylaxis, and percentage of women
and infants retained in PMTCT care/completing the
ART regimen as defined by the PMTCT regimen used.'®
Secondary outcomes included: percentage of infants
completing postexposure HIV testing 4-6 weeks after birth
and percentage of infants completing postexposure HIV
testing 6 weeks following termination of breast feeding
for all infants with known HIV exposure; percentage of
HIV-exposed infants testing positive for HIV; adverse
events; major or minor congenital malformations; small

for gestational age; premature delivery; stillbirth; and
infant death within the first 2 years of life."®

When necessary to clarify published data or to obtain
unpublished data, we contacted the primary authors of
studies meeting the inclusion criteria. The authors were
contacted by email on two occasions and given 1 month to
respond. Ten authors (11 reports) were contacted when
data needed to calculate risk ratios were not available
in the publication. Three responded and provided the
requested data, six could not be reached, and one replied
but was unwilling to share the additional data as they were
submitting the manuscript for publication.

Methodological quality/risk of bias appraisal

Risk of bias was assessed for each study in duplicate by two
authors (LMPR, MvL) using the Cochrane EPOC criteria
for assessing risk of bias.'” Given the small number of
studies included in the meta-analysis, risk of publication
bias could not be examined using funnel plots. Selective
reporting bias was assessed through review of trial regis-
trations where available and categorised as unclear if not
registered.

Data synthesis

Interventions were classified independently by two authors
(LMPR, MvL) using the EPOC taxonomy for health
system interventions and discrepancies resolved through
discussion.” Clinical heterogeneity was determined
based on patient, intervention and outcome characteris-
tics. Descriptive synthesis of study results was conducted
for all studies and is reported narratively and in tabular
form. Where appropriate, random-effects meta-analysis
was conducted to estimate intervention effects using the
Metafor Package in the statistical software R.** Statistical
heterogeneity was examined using the I? statistic, with
I >75% indicating significant heterogeneity.'®

RESULTS

Literature search

A total of 29837 articles were identified through the data-
base and hand search. After duplicates were removed
21354 titles and abstracts were screened and 95 articles
reviewed in full. Thirty-four articles representing 18
studies with 16 companion reports met the eligibility
criteria (figure 1).

Study characteristics
Study characteristics are outlined in table 1.

The studies included 14 cluster randomised controlled
trials (RCTs) with parallel study design, 2 cluster RCTs with
stepped-wedge design and 2 RCTs. The number of clus-
ters ranged from 6 to 40, and participants across all study
types ranged from 160 to 31 536. All included studies were
conducted in Sub-Saharan Africa between 2005 and 2016.
Half of included studies reported multifaceted interven-
tions, including two or more EPOC category components
(9/18), and as a result several were categorised at more
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Figure 1 Preferred Reporting ltems for Systematic Reviews
and Meta-Analyses diagram of search results and screening.

than one intervention level: patient (4), provider (1),
system (7), patient/provider (1) or provider/system (5).
Interventions directed all or in part to the health system
level were most common (12/18). Integration (5/18),
role expansion or task shifting (5/18), outreach services
(4/18), and use of information and communication tech-
nology (4/18) were the most common EPOC interven-
tion categories employed alone or as part of a complex
intervention.

Reporting of population characteristics varied widely
across studies as did outcome definitions. Seven studies
limited participation to pregnant women 17-18 years of
age or older; the median age across the studies ranged
from 23 to 29.7 years. Marital status was reported in 14
studies, and varied widely from 9% to 99% of women who
were married or had a live-in partner. Maternal educa-
tion level was reported in 12 studies; 5 studies reported
the majority of women having no or primary education, 5
studies reported the majority of women having received
secondary education, and 2 reported mean/median years
of education (10.3 years, 10 years (range 8-12 years)).
Maternal employment (6/18) and parity (2/18) status
were reported in a minority of studies (table 1). No
prespecified adverse events were reported in the identi-
fied studies.

Reported outcomes varied substantially across studies,
with few studies within intervention categories reporting
comparable outcomes. For example, five studies reported
interventions employing integration alone (2) or in
combination with other interventions (3), with only one
PMTCT outcome in common among the two studies
employing integration alone. The most commonly
reported outcomes were maternal ART use during

8

pregnancy and labour and delivery, infant prophylaxis at
birth, and infant HIV testing at 6-8 weeks.

As a result of the multifaceted nature of the majority
of interventions employed, and variability in PMTCT
outcomes reported, the ability to combine results statis-
tically was limited.

Methodological quality

Risk of bias was assessed using the Cochrane EPOC risk of
bias criteria.'” Five of the 18 studies were appraised as low
risk of bias on three or more (4 studies with three criteria,
1 study with four criteria) of the six main criteria. The
most common issues encountered were unclear reporting
of randomisation (8/18) and allocation concealment
(11/18), and unclear reporting or high risk of bias due to
lack of blinding of participants/personnel (18/18) and
blinding of outcome assessment (16/18) (the complete
risk of bias is included as an additional file; online supple-
mentary table).

Meta-analysis of effect of integration of care on ART use
during pregnancy

We expected variation in the implementation of
integrated care of ART therapy into ANC in the two
studies, conducted in clinics in Zambia and Kenya.
We also expected some variation in standard of care
(SOC) in the two settings, particularly with respect to
eligibility and timing of ART initiation across the two
studies, both of which experienced policy changes
during the course of the study. We therefore used a
random-effects meta-analysis to derive the combined
effect estimate of integrated care based on theoretical
grounds, although the I* was not significant. Two studies
assessing integration of HIV and ANC relative to usual
non-integrated care were combined in a meta-analysis
of 1887 patients™ *°; there was increased use of ARTs
during pregnancy with integration of HIV and ANC
compared with standard non-integrated care (adjusted
odds ratio (AOR)=2.69; 95% CI 1.25 to 5.78; p=0.0113,
1°=59.26%) (figure 2) (see online supplementary file for
fixed-effects meta-analysis diagram).

Descriptive synthesis

Details of included studies (country, intervention, popu-
lation characteristics, outcomes and so on) are outlined
in table 1. Outcomes according to level(s) of interven-
tion and according to PMTCT outcome are outlined in
tables 2 and 3, respectively.

Findings of the narrative synthesis are outlined below
first as intervention types within intervention target cate-
gories (patient, provider, system) and then by PMTCT
outcome.

Descriptive synthesis of findings according to intervention
target level(s)

Findings according to level of intervention are outlined
in table 2.
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Figure 2 Forest plot of meta-analysis of integration of HIV
and antenatal care compared with usual (non-integrated care)
effect on antiretroviral therapy use during pregnancy. RE,
random effects.

Patient-level interventions

Four studies evaluated interventions primarily targeted at
the patient level.Z* Risk of bias ranged from three to
six of the six criteria rated as high or unclear. Ezeanolue
et al” included 40 clusters and 3024 patients and eval-
uated a complex intervention that included monthly
baby showers at participating churches where expectant
mothers participated in educational games, received
‘mama packs’ containing supplies needed during delivery
(sterile gloves, alcohol swabs, clean razor and so on) and
laboratory testing, and were given a contact point for
follow-up. Women in the intervention group were found
to be significantly more likely to complete linkage to
care and receive ARTs during pregnancy (relative risk
(RR)=1.56 (95% CI 0.93 to 2.62); AOR=2.8 (95% CI
1.02 to 4.79)), but no difference was identified between
groups in accessing care at 6—8 weeks post partum. Reyn-
olds et al® included 10 clusters and 203 patients in a
study that provided prepackaged syringes of infant nevi-
rapine (NVP) doses to be given by mothers who delivered
at home; no difference was found in the proportion of
infants receiving NVP after delivery. Weiss et al’ included
12 clusters and 239 couples and evaluated a couples-based
PMTCT intervention compared with SOC. They found
no statistically significant difference in PMTCT regimen
adherence, defined as ART detected in mothers’ blood,
ART detected in infants’ blood or in the rate of infant
HIV infection. Yotebieng et al’ included 433 patients and
evaluated whether conditional cash transfers improved
adherence, acceptance of and retention in PMTCT
services to 6 weeks post partum. They found women in
the intervention group were significantly more likely to
be retained in care (RR=1.11 (95% CI 1.00 to 1.23)),
and to have attended all clinic visits and to have accepted
recommended PMTCT services (RR=1.26 (95% CI 1.08
to 1.48)). No difference was found in infant HIV-positive
rates at 6 weeks.

Patient-level/provider-level interventions

One study by Richter et af’' included 8 clusters and 1200
patients and reported an intervention directed at both
patients and providers in which peer mentors were trained
to provide inperson education sessions for patients. Risk
of bias was rated as high or unclear on five of the six
criteria.”! They found patients in the intervention group
were significantly less likely to adhere to ARTs during

pregnancy (zidovudine (AZT) or highly active antiretro-
viral therapy (HAART)) (RR=0.92 (95% CI 0.89 to 0.96);
AOR=0.44 (95% CI 0.26 to 0.74)). No statistically signif-
icant effects were found on the remaining outcomes,
including ART use during labour and delivery (NVP or
HAART or AZT or HAART), infant NVP at birth, and
infant ART postbirth/breast feeding. Although partici-
pants were reassessed at 6 and 12 months, we were unable
to reach the authors for additional information on long-
term outcomes.

Provider-level interventions

Kieffer ¢t al’”® included 6 clusters and 2444 patients and
evaluated the impact of a 1-day PMTCT knowledge and
skills training course for nurses and midwives compared
with standard training alone (no intervention); risk of bias
was rated high or unclear on five of the six criteria. They
found a statistically significant increase in the proportion
of women with ART detected in cord blood as a marker
of ART use during labour and delivery (RR=1.17 (95% CI
1.08 to 1.26)).

Provider-level/system-level interventions

Five studies reported interventions directed at both the
provider and health system level.*” Risk of bias ranged
from two to five of the six criteria rated as high or unclear.
Dryden-Peterson et al” included 19 clusters and 366
patients and provided staff training, automated transmis-
sion of HIV test results to clinic staff via short message
service (SMS), and ongoing support to antenatal clinics
(ie, education for new staff, supporting SMS printers,
monitoring and addressing clinic underperformance).
There was a trend towards an increase in the proportion
of mothers initiated on ARTs by 30 weeks’ gestation in the
intervention group.

Mwapasa et al’* conducted a three-arm cluster RCT with
30 clusters and 1350 patients to assess the impact of two
different patient tracing methods routine paper (MIP)
and SMS triggered tracing (MIP+SMS), combined with
integrated care against SOC. They found no significant
difference in maternal retention in care at 12 months in
either intervention group relative to controls using study
definitions or ministry of health definitions for reten-
tion. They found no statistically significant difference in
infant retention in care at 12 months in either interven-
tion group relative to controls using study definitions or
ministry of health definitions for retention.

Oyeledun et a® compared a continuous quality improve-
ment intervention including coaching visits and collabo-
rative meetings with standard ministry of health support
in 32 clusters and 511 patients. They found no significant
difference in retention in care at 6 months, in initiation
of ART prophylaxis in infants within 72hours of birth or
in the proportion of women initiated on ARTs within 2
weeks of enrolment. They found significantly improved
rates of infant HIV testing at 6-10 weeks (RR=1.93 (95%
CI 1.46 to 2.55); adjusted relative risk (ARR)=1.76 (95%
CI 1.27 to 2.42)).
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Adjusted statistics where

provided

% Cl)

ratio (95

0)
200 1

AOR 1.45 (0.71 to 2.82)
AOR 0.89 (0.56 to 1.43)

Phiri et af® conducted a three-arm cluster RCT with
21 clusters and 1269 women evaluating facility-based
peer support (FBPS) and community-based peer support
(CBPS) from expert mothers against SOC. They found
non-significant improvement with FBPS and small statis-
tically significant improvements with CBPS in uptake of
ARTs (RR=1.12 (95% CI 1.06 to 1.18); adjusted risk differ-
ence (ARD)=0.09 (95% CI 0.01 to 0.18)), retention in
care at lyear (RR=1.01 (95% CI 0.92 to 1.10); ARD=0.08
(95% CI 0.04 to 0.20)) and retention in care at 2 years
(RR=1.42 (95% CI 1.22 to 1.65); ARD=0.16 (95% CI 0.03
to 0.30)), relative to SOC. Retention in care at 2 years
was significant for both FBPS (RR=1.22 (95% CI 1.10 to
1.35)) and CBPS (RR=1.30 (95% CI 1.18 to 1.43)) using

ministry of health definitions for retention in care. Infant
HIV testing at 6 weeks was significantly higher in the
CBPS only (RR=1.23 (95% CI 1.11 to 1.38)). There was
no difference in infant HIV-positive rates at 6 weeks in
either intervention group.

Tomlinson et af” included 3957 patients in 30 clus-
ters and evaluated the impact of increased training of
community health workers and increased home visits by
community health workers during delivery and postde-
livery to provide PMTCT counselling and newborn care.
They found a significantly increased proportion of infants
receiving HIV testing at 6 weeks in the intervention group
(RR=1.10 (95% CI 1.03 to 1.19); ARR=1.10 (95% CI 0.97
to 1.25)) and no difference in mother to child HIV trans-
mission at 12 weeks.

Risk
1
2
3

3months: 106/603 (18%).

. Infant HIV testing at
9months: 326/603 (54%).

Infants HIV tested by
6weeks: 106/594 (18%).

. Infants HIV-positive at
of study (up to 12months):

338/594 (57.0%).
11. Infants HIV-positive at
9months: 27/338 (8.0%).

periods: 23/153 (15%).

. Infant HIV testing before
6 weeks: 7/106 (6.6%).

. Infants HIV tested by end

Infant ART after birth:

106/152 (70%)rocj
5. ART throughout all 3 PMTCT

ART during pregnancy:

75/152 (49%).
2. ART during labour: 84/152

(55%).
3. ART after birth: 57/152

Outcomes
Control group
1.
(38%).
4.
6
7
8.
9
10

System-level interventions

Seven studies reported interventions at the system
level **# 34 Risk of bias ratings for system-level interven-
tion studies ranged from two to five of the six criteria rated
as high or unclear risk of bias. Aliyu et af® evaluated an
integrated package of PMTCT services including point-of-
care CD4 testing, decentralised care, integrated mother/
infant services and community involvement through male
champions, compared with SOC across 12 clusters and
369 patients. They found significant improvement in the
proportion of eligible women started on ART for PMTCT
(RR=2.47 (95% CI 2.07 to 2.95); ARR=3.3 (95% CI 1.4
to 7.8)), and in retention of mother—infant in care at 6
weeks (RR=9.44 (95% CI 5.60 to 15.4); ARR=9.1 (95% CI
5.2 to 15.9)) and 12 weeks’ post partum (RR=11.40 (95%
CI 6.40 to 20.34); ARR=10.3 (95% CI 5.4 to 19.7)).

Geelhoed et al* included 6 clusters and 217 patients
in the postintervention period and evaluated the impact
of integration of HIV and maternal child health services
during both antenatal and postnatal periods. They found
no improvement in the proportion of women receiving
ARTs during labour and delivery, proportion of infants
receiving prophylaxis within 48 hours, and proportion of
HIV-positive infants.

Killam et al*® assessed the impact of integration of ante-
natal and HIV care relative to usual care (antenatal and
HIV care separate) in 8 clusters and 31536 patients. They
found a statistically significant increase in the proportion

study (up to 12months): 382/568

(67.3%).
11. Infants HIV-positive at 9months:

ART during pregnancy: 138/173
(80%).
2. ART during labour: 28/173 (16%).
3. ART after birth: 22/173 (13%).
Infant ART after birth: 50/173
Infants HIV tested by end of

(29%).
5. ART throughout all 3 PMTCT

periods: 37/176 (21.0%).

. Infant HIV testing before
3months: 143/569 (25%).

. Infant HIV testing at 9 months:

143/568 (25%).
. Infants HIV-positive at 6 weeks:

361/569 (63%).
. Infants HIV tested by 6 weeks:

16/143 (4.2%).
28/382 (7.3%).

Intervention group

Outcomes

1.
4.
6
7
8
9
10.

integrated

Usual, non-
care.

Control

Integrated HIV and

Intervention
antenatal care.

EPOC intervention
classification
* Integration.

Intervention level
AOR, adjusted odds ratio; ARD, adjusted risk difference; ARR, adjusted relative risk; ART, antiretroviral therapy; AZT, Zidovudine; CBPS, community-based peer support; EPOC, Effective Practice Organisation of Care; FBPS, facility-based peer support;

HAART, highly active antiretroviral therapy; MIP, methods routine paper; MOH, ministry of health; NVP, nevirapine; PMTCT, prevention of mother to child transmission; Ql, quality improvement; SMS, short message service; SOC, standard of care.

Table 2 Continued

Author,

year
Turan, 2015 System
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of eligible women receiving ARTs during pregnancy
(RR=2.28 (95% CI 1.86 to 2.80); AOR=2.01 (95% CI 1.37

EBF2=20 = =k AR .
—rmSoOoMoANdN O oM (0]
S| S NO S0+~ — © MO ) t02.95)).
o == o == - S .
2 220022 9% oo o000 % Odeny et al evaluated use of automated SMS to patients
2 ggg § Se § § § 22 5 (n=388) during pregnancy and postdelivery. They found
5 880~35 s oo vl 2 statistically significant improvements in maternal ante-
<| ST S2-e2e 22 AR £ natal clinic attendance (RR=1.66 (95% CI 1.03 to 2.70))
i SRS 5 and infant HIV testing by 8 weeks (RR=1.08 (95% CI 1.00
[}
. to 1.16)).

%)

2 Rotheram-Borus et al'' assessed the impact of home visits
|l _ g by community health workers in addition to clinic care
€| Sg8 3 in 24 clusters and 1144 patients. They found significant

;| O™ o F o~ = . . . . ..
§' S g N 85 § improvement in the proportion of infants receiving NVP
oSl oo™ — Lo .
25888 3 ] 33 g within 24 hours of birth (RR=1.08 (95% CI 1.01 to 1.14);
-_— < B ~ o
g % S § § o 88 2 AOR 2.94 (95% CI 1.41 to 6.12)) and AZT dispensed for
g S|==== ; infant and used as prescribed in the intervention group
- [ (RR=1.08 (95% CI 1.01 to 1.14); AOR 2.95 (95% CI 1.12
s @ 3 g to 7.73)). There was no significant difference in maternal
) % 9 § %5 AZT/HAART use prior to labour or during labour,
c ™ = .
2 S o maternal NVP/HAART use at onset of labour, and infant
o . ~— E — 2 A
3 % Ra S & s 6-week HIV testing relative to controls.
gl &9 28 P sesa g Rustagi et al'? evaluated a systems analysis and improve-
o| — ® ~ -~ . . . .
225 g Qe v g 5 ment intervention across 36 clusters in 3 countries,
= . . . . .
g2 % 8283 &3 9988 = including 1876 patients. They found no significant
= L~ N PO . . .
3 E sRCE62 E ﬁ g § N § % improvement in the proportion of pregnant women
- - s receiving ARTs (RR=1.07 (95% CI 1.00 to 1.14)) or
I, Iy 5 . 5 . g infants tested for HIV by 6-8 weeks (RR=1.23 (95% CI
T C §e} € (7] S o
58 SE g g e g g ¢ s 1.09t01.40))lé
2o 9<¢E 5 83 35 3& £ T ¢ al® included 12 clusters and 1172 patients
2o ZEE 5 283 ¢oF £ uran e p
- % % % @ 2 e . $ § s . $ § E and examined the effects of integration of HIV and ANC
§| c8E<HS SEZS TEZS = . : . - .
S| §EES5?P 2 BEEE o compared with standard non-integrated care. Self-re-
t|l 8osluoE 2ESs2 2EsSo )
s g g2 g S E §*§_ ES ZgES 8 ported maternal ART use across the PMTCT spectrum,
5 g w2 = € z = =i — . . . 3
£ E g gg g% 8 % 3¢ 8 % 3¢ ° p.re(%ehvery, dl-lrlng delivery and postdelivery, was not
= L= - -(8“ significantly different between groups, although it was
8 828 8 2 significantly higher during pregnancy (RR=1.61 (95%
[e} L2 o= O X (o] [
7| o % 2 § é -EC, g 2 g % i< CI 1.35 to 1.93?; I.XOR=4.05 (95% CI 2.09 to 8.09)).
s wRORC Scg8 5 558 g ART wuse was significantly lower among intervention
© = =1 = . . .
s| & s S ,é §55 é 2 g S g sites during labour and delivery (RR=0.29 (95% CI 0.20
~ 9% S L £ ® o
2l e *é g § gk g § E S g a to 0.42); AOR=0.16 (95% CI 0.04 to 0.68)) and postde-
< s .. € 1) .
o €5 2 §g§ 2 Eg § 5 E £ livery (RR=0.34 (95% CI 0.22 to 0.53); AOR=0.24 (95%
é_:; 2=5 ot e g oE 5gE& 2 CI 0.08 to 0.70)). Infant ART use after birth was signifi-
= O O = O (o=} . . . .
’ ? :u) cantly lower in intervention sites (RR=0.41 (95% CI 0.32
Q to 0.54); AOR=0.18 (95% CI 0.09 to 0.35)); although
o infant HIV testing was increased at 6 weeks and 9 months
g 8 in intervention sites, the difference was not statistically
H] [9] . . . . .
§ ‘;‘. he ~ S significant. No difference was found for infant HIV infec-
g § S b g tion rates at 6 weeks or 9 months.
£| g £ £ c 8
512 = € S B
= E=R~ L . — .
< & . 58 % Descriptive synthesis of findings according to PMTCT
g oK outcomes
ko] c O .. . .
0 55T Findings according to PMTCT outcome are outlined
g IS % 588 in table 3. The vast majority of studi ted short
= 0| © © R in table 3. The vast majority of studies reported short-
8 § 8 g 2CE term PMTCT outcomes with ART use during pregnancy
§ E ® E " =€ § (10/18) and labour and delivery (6/18), infant prophy-
g 5 -fé’ % -% % § £5 laxis at birth (6/18), and infant HIV testing at 6-10 weeks
o c S . . . .
2 E| gE 2 E 529 (5/18). Overall, findings are often mixed and effect sizes
= gy e o . . .. .
= « s small, with many of uncertain clinical significance.
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Five studies found significant improvements in ART
use during pregnancy, with RR ranging from 1.12 to
2.48.%7%7 %38 Effective interventions included integration
of ANC and HIV services (RR=1.61 (95% CI 1.35 to 1.93);
AOR=4.05 (95% CI 2.00 to 8.00)® and RR=2.28 (95% CI
1.86 t0 2.80); AOR=2.01 (95% CI 1.87 to 2.95))*%; monthly
baby showers at participating churches providing educa-
tion through games, ‘mama packs’ containing delivery
supplies, laboratory testing and a contact point for
follow-up (RR 1.56 (95% CI 0.93 to 2.62); AOR=2.8 (95%
CI 1.02 to 4.79))"; CBPS from mentor mothers (RR=1.12
(95% CI1.06 to 1.18); ARD=0.09 (95% CI 0.01 to 0.18))%";
and an integrated package of PMTCT services including
point-of-care CD4 testing, decentralised PMTCT care,
integrated mother/infant services and community cham-
pions (RR=2.47 (95% CI 2.07 to 2.95); ARR 3.3 (95% CI
1.4 to 7.8)).” Four studies evaluating staff training and
support to antenatal clinics and automated SMS transmis-
sion of HIV test results to clinic staff,® a quality improve-
ment initiative,” community health worker antenatal and
postnatal home visits,*" and facility-level systems analysis
and improvement intervention” found no significant
difference in ART use during pregnancy. One study eval-
uating peer mentor-led educational meetings found ART
adherence during pregnancy lower in the intervention
group.”!

Six studies reported ART use during labour and delivery,
with four of six finding no significant effect,” *' **! one
finding a significant but small improvement (RR=1.17)"
and one finding significantly reduced ART use in the
intervention group (RR=1.614).*> The one study that
found a small significant effect employed a 1-day PMTCT
knowledge and skills training course for nurses and
midwives (RR=1.17 (95% CI 1.08 to 1.26)).%* Ineffective
interventions included couples-based PMTCT interven-
tion,” peer mentorled educational meetings,” integra-
tion of maternal child health and HIV services,gg and
community health worker antenatal and postpartum
home visits.! In contrast to the findings for ART use
during pregnancy, ART use during labour and delivery
was significantly lower with integration of ANC and HIV
care (RR=0.29 (95% CI 0.20 to 0.42); AOR=0.16 (95% CI
0.04 to 0.68)).%

Only one study evaluated ART use in the postpartum
period and found significantly reduced ART use during
this period (RR=0.34 (95% CI 0.22 to 0.53); AOR=0.24
(95% CI 0.08 to 0.70)) with integration of ANC and HIV
care.” Two additional studies evaluated uptake across the
cascade, with conditional cash transfer found to signifi-
cantly improve uptake of PMTCT recommendations
(RR=1.26 (95% CI 1.08 to 1.48))* and no difference
found for integration of ANC and HIV services.”

Six studies evaluated infant HIV prophylaxis at birth.
One of six studies reported a small significant improve-
ment in infant HIV prophylaxis at birth with community
health worker home visits (RR=1.08 (95% CI 1.01 to 1.14);
AOR 2.94 (95% CI 1.41 to 6.12)),*' one of six significantly
reduced infant prophylaxis at birth with integration

of ANC and HIV care (RR=0.41 (95% CI 0.32 to 0.54);
AOR=0.18 (95% CI 0.09 to 0.35)),” and four of six
studies finding no significant difference with take-home
NVP dosing,”® peer mentorled educational meetings,”
a quality improvement intervention,” and integration of
maternal child health and HIV services during both the
antenatal and postpartum periods.”’

Seven studies reported infant HIV testing at 6-10
weeks. Three of seven found significantly improved rates
of infant testing by 6-10 weeks of age, with RR ranging
from 1.08 to 1.9?),35 3740 three of seven no difference,25 4142
and one study finding a mixed effect of peer support.™
Improvements in infant HIV testing were found for a
quality improvement intervention (RR=1.93 (95% CI 1.46
to 2.55); ARR=1.76 (95% CI 1.27 to 2.42)),” increased
training of and home visits from community health
workers (RR=1.10 (95% CI 1.03 to 1.19); ARR=1.10 (95%
CI10.97 to 1.25)) 7 and SMS texts to patients both antena-
tally and postdelivery (RR=1.08 (95% CI 1.00 to1.16)).*
One study found mixed effects of peer support on infant
HIV testing, with CBPS found to significantly improve
infant HIV testing at 6 weeks (RR=1.23 (95% CI 1.11 to
1.38)) and no difference found for FBPS.* No difference
was found for integration of ANC and HIV care,” home
visits from community health workers,*' or a facility-level
system analysis and quality improvement intervention.**

Outcome definitions for retention in care and infant
HIV-positive rates were highly variable, ranging from
6 weeks to 2 years for the former, and from 6 weeks to
lyear for the latter. As for other PMTCT outcomes noted
above, relatively more short-term outcomes (6 weeks)
were reported for retention and infant HIV-positive rates.
Three studies evaluated maternal or maternal/infant
retention in care at 6 weeks, with two studies evaluating
conditional cash transfers” and an integrated package
of PMTCT services including point-of-care CD4 testing,
decentralised care, integrated mother/infant services and
community champions,” finding significantly improved
retention (RR=1.11 (95% CI 1.00 to 1.23) and RR=9.44
(95% CI 5.60 to 15.4); ARR=9.1 (95% CI 5.2 to 15.9))
at 6 weeks, and a third employing monthly baby showers
finding no difference.”” Two studies examined retention
in care at 1year. One study evaluating integration of ANC
and HIV care with and without SMS enhanced tracing in
a three-arm trial and found no difference in maternal or
infant retention at 1year.** A second study evaluated the
effect of CBPS and FBPS on retention in care at 1 and
2 years, in a three-arm trial. They found non-significant
improvement with FBPS and small statistically significant
improvements with CBPS in retention in care at lyear
(RR=1.01 (95% CI 0.92 to 1.10)) and 2 years (RR=1.42
(95% CI1.22to 1.65)) using trial data.”® Retention in care
at 2 years was significant for both FBPS (RR=1.22 (95% CI
1.10 to 1.35)) and CBPS (RR=1.30 (95% CI 1.18 to 1.43))
using ministry of health definitions for retention in care.

Four studies examined infant HIV-positive rates at 6-10
weeks post partum. Evaluated interventions included
integration of ANC and HIV care,” couples-based HIV/
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PMTCT couns‘elling,29 conditional cash transfers® and
peer support.”® All found no difference.

DISCUSSION

Eighteen studies were included in our review. Heteroge-
neity of interventions and outcome reported limited both
comparison across studies and intervention categories, as
well as opportunities for meta-analysis. The majority of
studies were of moderate to high risk of bias, primarily
due to limitations inherent to health systems research
and unclear reporting of key methodological factors.

Based on our review findings, several interventions
appear promising. In the single meta-analysis conducted
with data from two studies,” ** we found a significant
increase in ART use during pregnancy with integration
of HIV and ANC compared with standard non-integrated
care. Consistent with the findings of our meta-analysis,
a narrative review of three studies found small positive
effects of integration of HIV and ANC, alone or as part of
a complex intervention, on ART use during pregnancy.
However, the effects of integration on PMTCT outcomes
during labour and delivery and postdelivery were less
clear, with no difference found for some studies® * and
for some outcomes,” and one study finding reduced
ART use during labour and delivery and postdelivery.*®
While the findings of Turan et al”® occurred in the setting
of resource challenges impacting implementation and
relatively low numbers of adherence reports beyond the
antenatal period, this was the case for both intervention
and control groups. Therefore, as integrated care is now
common practice, future work focusing on how inte-
gration of maternal child health and HIV care may be
optimised alone or in combination with other interven-
tions to optimise PMTCT outcomes beyond the antenatal
period is needed.

Four studies evaluating different approaches to
outreach services alone or in combination with other
interventions found small positive effects on linkage to
care, ART use during pregnancy and labour/delivery,
and early infant HIV testing. Two studies found positive
effects of role expansion or task shifting, in the form of
peer mentorship support, on ART use during pregnancy
and, when combined with outreach services, positive
effects were seen on long-term retention in care and early
infant HIV testing. Additional strategies found to have
positive effects on PMTCT outcomes, each in a single
study, included educational meetings, conditional cash
transfers, continuous quality improvement, and use of
information and communication technology.

An important finding of the present review is the high
degree of variability in outcome definitions and rela-
tive lack of longer term outcome data. While in some
instances variability of outcome definitions may be consid-
ered a strength where both self-report and biological
markers of ART use are included, variability in timing of
outcomes limits comparison across studies and opportu-
nities for meta-analysis, and as a result limits the strength

of conclusions and utility of the findings to PMTCT
knowledge users. Although uptake and early retention in
PMTCT services are clearly critical to reducing HIV trans-
mission, longer term outcomes are equally important to
understanding how retention in care can be optimised
to reduce late HIV transmission. Utility of future work
would be substantially improved through both stan-
dardisation of timing of PMTCT outcomes and through
funding opportunities that would allow for evaluation of
longer term outcomes.

In keeping with other systematic reviews focused on
interventions aimed at improving PMTCT care and
outcomes published to date,”® " our review found the
evidence base available to guide PMTCT programme
planning remains limited. Similar to the systematic review
by Tudor Car et al,’ which included a single study and
found improved ART use in labour/delivery from inte-
gration of care, our single meta-analysis including two
studies found a positive effect of integration on maternal
ART use during pregnancy. Wekesah et al'® included 73
studies, only 2 of which met the inclusion criteria for
the present review, and they also found variable effects
of non-drug interventions on both quality of care and
maternal health outcomes. Geldsetzer et al'* included 10
articles, with 2 overlapping studies included in our review,
and focused on postpartum retention of women in
PMTCT and ART care. This latter review, which included
both high-income countries and LMICs and a broader
range of study designs, focused on a limited portion of
the PMTCT cascade. It found inconsistent effects of inte-
gration and weak evidence of phone interventions on
retention in PMTCT care. Ambia and Mandala'® focused
on interventions to improve PMTCT service delivery and
promote retention. Their review was conducted over a
similar time frame to the present review; however, it differs
from the present review in its inclusion of high-income
country studies, inclusion of a range of study designs and
in its approach to categorisation of interventions. Thir-
ty-four studies were included in their review, 11 of which
were included in the present review. They found weak
evidence for improvement of early infant HIV diagnosis
from mobile-phone based interventions and for male
involvement in reducing infant HIV transmission.

Given the focus of the present review on providing
evidence-based guidance to PMTCT programme plan-
ners and implementers-based LMICs, our review differs
from the reviews noted above in several ways. First, to
optimise the quality of evidence, we limited our review
to randomised and non-randomised controlled trials
and interrupted times series studies. Second, to increase
the applicability of findings to LMIC implementers, we
limited our review to studies conducted in LMICs. Third,
we included a broad range of intervention categories and
included both maternal and infant outcomes from across
the spectrum of the PMTCT cascade. Finally, in order to
provide information of direct relevance to implemen-
tation planning, we categorised and analysed interven-
tions at both the the level at which they are implemented
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(patient, provider, system) and using the EPOC interven-
tion classification scheme, which groups interventions
based on the intervention process/activities employed.

Limitations

While agreement on data extraction was not calculated,
an initial calibration exercise was carried out to ensure
consistency in data extraction. Following this, comparison
of completed data extraction forms revealed few differ-
ences. Although no study was excluded for language, it is
possible that use of translation software may have resulted
in exclusion of an eligible study due to inaccurate trans-
lation. Additionally, while unlikely to have led to a signifi-
cant difference in results, the updated search of the ERIC
database was conducted in ProQuest rather than EBSCO
as the latter was not accessible to the second information
technologist.

The multifaceted nature of the majority of interven-
tions evaluated and variability in PMTCT outcomes
reported limited our ability to combine studies statisti-
cally and to separate effective/ineffective features of the
interventions. In addition, efforts to contact authors for
data necessary for risk ratio calculations were ineffec-
tive in several cases. Due to the small number of studies
included in the meta-analysis, publication bias could not
be examined. Additionally, although prespecified in our
protocol, interpretation of findings, most commonly
infant HIV infection rates, is limited by lack of power to
assess secondary outcomes among the included studies.
As 7 of the 18 studies limited participation to women
17-18 years of age or older, results may be less general-
isable to younger mothers. Finally, although the EPOC
search filter is designed to identify articles from all LMICs,
only articles from Sub-Saharan Africa were included in
the review. Results therefore may be less generalisable
to LMICs outside Sub-Saharan Africa. In addition, this
finding highlights limitations in the evidence to date and
where funding should be targeted for future research
based on knowledge users’ needs.

Future directions

Overall, evidence to date to guide PMTCT programming
is limited. In particular, effects were generally small and
often mixed across studies, and based on a small number
of studies that were largely at moderate to high risk of bias.
Further research is needed to improve both quantity and
quality of data. First, replication of promising approaches
is needed. Second, improved publication reporting to
ensure key methodological factors are addressed and
to provide detail on the likely impact of factors that
cannot be modified through design. This transparency in
reporting will enhance interpretation and utility of find-
ings in informing PMTCT policy and programme deci-
sion making. For example, while the nature of designs for
evaluating PMTCT interventions often makes blinding of
participants impossible, description of the context and
likely impact would aid interpretation. Additionally, use
of blinded outcome assessment or objective outcomes

such as laboratory confirmation of ART in blood samples
will increase study impact. Third, given the inherent diffi-
culties in evaluating complex interventions, increased
use of designs to facilitate evaluation, for example, facto-
rial designs of multiple-arm studies, would be of value.
Fourth, efforts to include a variety of key outcomes across
the PMTCT cascade and longer term outcomes in partic-
ular where feasible would allow for increased comparison
across interventions.

CONCLUSIONS

The body of evidence synthesised in this review and in
the literature to date on effectiveness of interventions to
improve uptake and retention of mothers and infants in
PMTCT care is limited by low-quality evidence. A single
meta-analysis of two studies employing integration of ante-
natal and HIV care suggested a potential for improvement
of ART use during pregnancy based on weak evidence.
Overall findings are mixed and effect sizes small and of
uncertain clinical significance. In order to improve the
utility of evidence to programme planners, future studies
should strive to include key outcomes across the range of
the PMTCT cascade where feasible, reduce risk of bias
where possible, and improve reporting of key method-
ological factors to allow for improved assessment of risk
of bias and understanding of the likely impact of risk of
bias where it cannot be addressed in design.
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This article was previously published with an error in data in Table 2.

Table 2: Phiri 2017, column: outcomes for intervention group, item #1 reads, ART
uptake: FBPS: 366,428 (52%), CBPS:355/394 (90%).

It should read FBPS:366,/428 (86%). CBPS: 355/394 (90%).
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