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Abstract

Purpose of review—The goal of this paper is to describe areas in prevention of mother-to-child
transmission of HIV (PMTCT) programs that could benefit from ehealth and to summarize current
evidence of ehealth effectiveness in PMTCT.

Recent findings—PMTCT programs require maternal retention, adherence to antiretroviral
treatment (ART) and return for infant diagnosis of HIV. eHealth systems for PMTCT could either
be integrated within MCH ehealth systems or within HIV adherence ehealth systems. PMTCT
ehealth messages need to balance maternal concerns about pregnancy, childbirth and infant care
with need for clinic retention and ART adherence for PMTCT. Health approaches currently being
assessed for effects on PMTCT outcomes include SMS, phone reminders, and integration of
laboratory results and health worker reminders. Randomized trials are ongoing to determine effect
of PMTCT ehealth interventions on retention, adherence, viral suppression and early infant
diagnosis (EID). There is evidence that ehealth for PMTCT improves early retention and EID,
while data on long-term outcomes are accruing.

Summary—PMTCT ehealth interventions may be useful to enhance maternal retention and ART
adherence and decrease risk of infant HIV infection. Ongoing clinical trials will be important to
determine effectiveness of mhealth approaches in improving PMTCT outcomes.
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Introduction

Because prevention of mother-to-child transmission of HIV (PMTCT) occurs within the
framework of general antenatal and postnatal care, interventions and innovations need to be
integrated within the maternal child health (MCH) system. eHealth innovations for PMTCT
need to acknowledge and balance the competing needs that women have for MCH and HIV
counseling and information and strategically leverage advances in each of these domains to
optimize PMTCT outcomes and general maternal child health outcomes.
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Prevention of mother-to-child HIV transmission (PMTCT) programs have markedly
decreased infant HIV infections

PMTCT has been a remarkable success story. MTCT was the first HIV transmission model
in which the effectiveness of antiretroviral treatment for prevention and pre-exposure
prophylaxis was demonstrated; years before these interventions were shown to be effective
in prevention of sexual HIV transmission!2. An array of expanded antiretroviral options
were subsequently shown to improve effectiveness in decreasing MTCT, culminating in
WHO recommendations for Option B+ (lifelong ART for all pregnant HIV infected women)
3. Over the past decade, PMTCT programs have been scaled up globally, with an estimated
76% of HIV-infected pregnant women accessing antiretrovirals in 20164. This has resulted
in a marked decline (47% decline between 2010 and 2016) in infant HIV infections?.
Notably, declines in PMTCT incidence have been responsible for a large component of
overall decline in HIV incidence in the past decade .

There is room to improve PMTCT

Although PMTCT programmatic expansion has resulted in rapid declines in infant HIV
infections globally, PMTCT programs in high HIV prevalence settings have noted imperfect
retention and adherence to Option B+ ART regimens. Indeed, in the first Option B+
implementation setting in Malawi, only 77% of mothers were retained at 1-year post-
delivery suggesting low ART adherence and suboptimal PMTCT programmatic performance
5. Retention rates <80% have been observed in PMTCT programs in sub Saharan Africab’.
Among women who attend postpartum clinic visits, ART adherence of 30-50% has been
observed at 12 months and viral failure was noted in 16% of mothers at 6 months
postpartum in a recent study from Malawi®®. Non-retention, non-adherence and infant
infection have been associated with adolescent mothers, non-disclosure of HIV status to
male partners, and new diagnosis of HIV10. Estimates of 6-week MTCT rates demonstrate
marked declines in infant HIV infections and likely overestimate PMTCT programmatic
effectiveness; estimates of later postnatal infections are less precise and demonstrate
persistent MTCT likely due to non-retention and non-adherence in the later postpartum
period.

eHealth interventions could improve PMTCT program effectiveness

PMTCT programmatic interventions include health systems strategies to improve
efficiencies or counseling, partner engagement, peer counselors, and active tracking of
participants to increase retentionl112, For PMTCT retention and adherence, ehealth offers
an attractive strategy that may complement these other approaches. Option B+ requires
either continuation or initiation of antiretroviral treatment (ART) for life during pregnancy
and thereafter. An increasing number of women are already on ART when they become
pregnant and sustaining good ART adherence is important in this group. Some women are
newly diagnosed with HIV during pregnancy and start ART at this time. This group of
women needs to initiate good habits of ART adherence that goes beyond pregnancy and
postpartum. eHealth approaches could be tailored to these groups to support PMTCT and
address unique retention and adherence challenges.
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eHealth tool use is proliferating in general maternal child health (MCH) care

Over the past decade, ehealth tools are increasingly being used to improve antenatal and
postnatal care globally. eHealth tools for MCH care include messaging for visit reminders,
counseling about maternal nutrition and birth preparation, incentives to ensure facility-based
delivery, and general information about pregnancy and infant care. Some systems have been
built to engage mothers directly, while others focus on engaging health care workers who
care for mothers and infants. For example, the Mobile Alliance for Maternal Action
(MAMA) group uses mobile technology to improve maternal health and has been deployed
in South Africa, India and Bangladesh (http://www.askmama.co.za/). The MAMA system
includes personalized information and options to chat with experts and has been connected
to the MomConnect program as a national service in South Africa, which facilitates linkages
with national registry data. MAMA has been deployed to >450,000 mothers in South Africa.
In its first 17 months the MomConnect service was offered to 583,929 women in South
Africa (46% of public sector pregnancies) and mothers were generally enthusiastic about use
of the system!3. Another more comprehensive integrated system, MOTECH, combines
Mobile Midwife and Client Data Applications to link health information systems and
messaging systems to include patient care information, patient data, provider alerts, patient-
provider communication. This system has been deployed by the Ghana national health
service to improve MNCH14,

Emerging evidence on MCH ehealth effectiveness is mixed—A recent systematic
review retrieved 245 studies of RMNCH mhealth interventions, including 51 RCTs, of
which some showed positive effects on exclusive breastfeeding and ANC attendance;
however, 43% had negative or unclear results'®. The widely deployed MAMA program has
not been assessed for impact on MCH outcomes. One study demonstrated increase antenatal
clinic and skilled birth attendance in a cluster RCT in Zanzibar; additionally there was
decreased perinatal mortality in infants in facilities randomized to the mhealth
intervention16:17. A recent evaluation of MOTECH Mobile Midwife was conducted among
7370 women enrolled in pregnancy and 14867 women enrolled postpartum 14,
Disappointingly, only 25% of pregnant women received and listened to at least one first
trimester message and by 6-12 months postpartum less than 6% of women were exposed to
at least one message, suggesting that there was need to more carefully assess delivery of
messages and exposure to messages. Family planning services have also been a target of
mhealth applications with some evidence that mhealth family planning messaging leads to
increases in contraceptive knowledge 18.

There is also evidence that suggests that ehealth systems to engage providers may improve
MCH service coverage. The CommCare mhealth platform customized to MCH services
resulted in improved MCH delivery of eight indicator services (including early registration
of pregnant women, early breastfeeding, three antenatal visits, and facility delivery) in
Indial®. Community health workers play a key role in improving MCH and ehealth
interventions have been tailored to improve health worker effectiveness in monitoring and
educating women20, A customized ehealth system delivered to health extension workers
resulted in more antenatal and postnatal care utilization in Ethiopia?l. Another ehealth
system linking community health extension workers and their supervisors in Ethiopia
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resulted in increased antenatal clinic attendance and skilled delivery?2. As MCH ehealth
programs have expanded in settings with high HIV prevalence, some systems have
incorporated PMTCT within their general MCH ehealth framework?23,

PMTCT ehealth approaches need to balance HIV and MCH

For a variety of chronic illnesses, medication adherence has been addressed successfully
with mhealth interventions 2425, HIV adherence to ART has also been addressed with
mhealth interventions with some evidence of benefit (demonstrated increase in viral
suppression in the WelTel randomized trial)26-2%, PMTCT has unique issues distinct from
general HIV ART adherence. ART adherence and HIV in the context of pregnancy are often
less a priority for mothers than their pregnancy and childbirth issues. Women are concerned
about their pregnancy health, the wellbeing of their infant, their options for a safe delivery,
and decisions about postpartum contraception. eHealth systems for PMTCT could be added
into existing MCH mhealth systems or into existing HIV ehealth systems. A key
consideration in PMTCT is whether women desire messages regarding their PMTCT ART
and visits to be focused solely on HIV versus integrated into communication about their
pregnancy and childbirth. From a clinical perspective, women need information on both
topic areas and both pregnancy/childbirth and HIV will be of concern to women. In a
clinical conversation, discussions may move seamlessly between the two areas, while SMS
messaging is more structured. For PMTCT, it is not clear how best to integrate systematic
messages that address both MCH and HIV without diluting messages about ART adherence.

Women in PMTCT programs vary in their past ART and pregnancy experience and in
disclosure status resulting in distinct needs for support during mhealth messaging

Women attending PMTCT include those who have already established good ART habits
who need only to sustain these habits during pregnancy, delivery and postpartum. It is
possible that these women only require a few messages directly anticipating specific
challenges to sustained adherence during key transitions in the peripartum period. In
contrast, for women newly diagnosed with HIV during pregnancy, there is need to accept a
new HIV diagnosis and commit to ART adherence. Specific messages to this group may
influence establishment of good ART adherence habits. Adolescent mothers face unique
challenges — very young mothers need specialized support and pregnancy care as well as
counseling on infant care. Support systems for adolescent mothers may be limited and ART
adherence may be a particular challenge. For all pregnant women, co-medications including
vitamins, iron, cotrimoxazole, vaccinations, testing/treatment for STIs and syphilis add to
complexity of management. Finally, for women who have not disclosed HIV status, taking
ART in crowded home situations may be risky or challenging. Encouragement of partner
disclosure and testing is important and could provide additional treatment support for
PMTCT. However, the most vulnerable women with unstable relationships or risk of partner
violence may not be able to disclose status without adverse repercussions. eHealth for
PMTCT in these extreme circumstances needs to be flexible to address potential lack of
confidentiality of phone messages and risk of messaging that could disclose maternal HIV
diagnosis in an unstable partnership.

Curr HIV/AIDS Rep. Author manuscript; available in PMC 2020 May 15.
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PMTCT mhealth topics for messaging

Given the parallel important issues in MCH and HIV that women could benefit from,
mhealth systems need to address lifelong ART adherence, retention, and infant early
diagnosis and testing for HIV-related issues. In Table 1 below, relevant issues and selected
sample messages from the ongoing Mobile WACh-X study are listed. For MCH issues,
pregnancy, birth planning, delivery, postpartum maternal and infant health, breastfeeding and
family planning decision-making are issues that could be supported by mhealth. The
timeline of pregnancy and postpartum period includes key points that could align with
specific messaging and support (Figure 1). In one PMTCT SMS intervention, messages were
constructed based on the Health Belief Model and included a combination of specific
supportive and encouraging messages such as “We wish you a good and healthy pregnancy.
We are here to support you during this journey. If you have questions please call or flash

/80

Current evidence for mhealth in PMTCT

In a systematic review of PMTCT interventions for retention, phone (SMS or call)
interventions were found to be associated with retention 12, To date, there have been 3
studies evaluating mhealth for retention in PMTCT32. One system included 14 SMS (8
prenatal, 6 postnatal) and found a higher retention at 8 weeks postpartum (RR 1.66,
p=0.04)30:33_ In another randomized trial, biweekly calls resulted in higher 10 week
postpartum retention (RR 1.86, p<0.000134. Finally an observational post- vs. pre-study that
evaluated a combination of text and calls did not result in higher 12 month retention (RR
1.03, p=0.81) 3.

eHealth PMTCT interventions have also focused on early infant HIV diagnosis. In a
systematic review of 34 studies focused on EID interventions, 5 included phone
interventions32. In this review, phone interventions were associated with a significant
improvement in EID uptake (RR 1.18, p=0.005) 32. A multi-pronged approach (HITS 1.0)
has been designed to improve EID uptake 36. This includes system alerts involving lab,
hospital, mother. Preliminary evaluation noted that the post- vs. pre- comparison of the HITS
system demonstrated increased EID retention, decreased turnaround time for results, and
increased proportion of infants starting ART. eHealth systems have also been built to
enhance health worker tracking of women in PMTCT. The ANC/PMTCT Adherence System
(APAS) was implemented among community health workers to facilitate tracking of women
throughout the PMTCT program. Use of APAS was associated with more frequent clinic
visits and lower MTCT37. The T-HITS system in Tanzania, a tablet-based data collection
tool, that captures and reports PMTCT data, was shown to be acceptable and feasible by
health workers, although effects on PMTCT programs were not assessed for this tool38.

Several mhealth PMTCT randomized clinical trials have been conducted or are ongoing. In a
Pub Med data search in March 2018 (mhealth and PMTCT OR ehealth and PMTCT OR
SMS and PMTCT), recent and ongoing randomized clinical trials were identified (Table 2).
One cluster RCT found no benefit of mhealth system for maternal ARV uptake or EID 39,
This system included PMTCT appointment reminders, adherence support, motivational
messages, partner engagement and MCH messages with 3—6 messages per week. In contrast,
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another RCT in Kenya found a benefit of encouraging and supportive SMS on postpartum
attendance and EID30:33, Several other studies are ongoing to assess PMTCT mhealth
interventions. The TEXT-IT study, a randomized stepped wedge trial with 14 SMS messages
occurring at 1-2 times per week with endpoints including 1-year retention and EID
uptake?0. The HITS 2.0 system (adapted from HITS 1.0 system discussed above) is being
evaluated in a 2-arm RCT anticipated to be completed in 2018 and evaluating 12-week
retention, EID and pregnancy ART adherence®l. WelTel model (previously shown to be
effective to improve ART adherence in general adults) is being assessed in PMTCT with
weekly messages ‘problem?’ with escalation call and will assess effects on 24 month
retention, ART adherence and cost-effectiveness analyses*2. The Mobile WACh-X clinical
trial will assess 2-way vs. 1-way vs. control SMS system that includes a 2:1 ratio of
adherence:MCH messages sent weekly. Endpoints for this RCT include 24 month retention,
ART adherence, viral suppression, resistance and cost-effectiveness3!. Finally, a factorial
cluster RCT will evaluate the effects of community-based mentor mothers and 2-way SMS
on self-reported ART adherence, viral suppression, infant antiretroviral prophylaxis and
retention?3,

PMTCT message challenges

There are several challenges to ehealth systems for PMTCT. Because the delivery date is not
perfectly predictable, it is challenging to time messages accurately regarding birth planning,
delivery and the immediate postpartum period. Women need to notify the system when
delivery occurs so that the system can re-calibrate schedule for standard postpartum
messages. Prior to delivery, gestational age estimates are useful to provide tailored
messaging during pregnancy and to anticipate a window during which delivery is
anticipated. Infant loss due to miscarriage or stillbirth requires tailored messaging to support
mothers during a difficult period 44. With PMTCT and differing rates of stigma, partner
disclosure (regarding HIV status), and phone-sharing, the role of overt messaging (referring
to HIV and ART) vs. covert messaging (with coded messages) is important to assess. In a
recent mixed methods study in Kenya, women expressed interest in being provided the
option to receive overt HIV messages if they had disclosed their status. To date, most women
participating in the ongoing trial have opted for overt messages 4°. This suggests that having
the option to receive more overt messages may be useful for women but also that covert
messages for women who have not disclosed their HIV status will remain important46.

Lessons from implementation

Implementation of ehealth systems for PMTCT has been acceptable with women desiring
the connection to providers for information and advice. Women may share a phone or report
limited text use prior to enrollment in the study but still be successful in using 2-way SMS
for PMTCT and MCH. In Mobile WACh-X, the 2-way SMS system incorporates sending
automated messages that end with a question. Although women are free to ask questions at
any time, it appears that the standard sent message is perceived as ‘permission’ for women
to ask questions or talk to the provider about a variety topics related or unrelated to the sent
message. Women frequently ask questions in the peripartum period regarding pregnancy,
birth and infant illnesses, as well as HIV and ART. To date, there are more questions on
MCH than PMTCT. Balancing ART adherence messaging while addressing diverse MCH
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concerns is a challenge and more qualitative work may be useful to understand the best way
to balance addressing adherence in the context of competing high-priority life events.

Conclusion

New directions

As noted above, there are several ongoing ehealth studies with 1- and 2-year postpartum
follow-up underway which will provide important insights into the use of ehealth for
PMTCT. Each RCT tests a different ehealth tool, and this diversity may help the field to
discern key elements to engage and retain women and support their adherence to PMTCT
and prevent infant HIV infection. For PMTCT ehealth, there is likely to continue to be
learning on how to best tailor systems to address key groups of women in PMTCT
(experienced and new ART users) and to pivot to critical periods for maximal effectiveness.
Qualitative and RCT data will be helpful to better understand the balance of MCH and HIV
messaging — assessments of message interactions and content may be particularly useful in
this regard. Finally, health systems savings and costs in terms of expense, client and provider
time, averted adverse outcomes, and enhanced satisfaction with care and efficacy for self-
management will be important to help policy-makers and program leaders to decide on the
role of these tools. Globally, generic mHealth tools for MCH appear to be likely to remain in
use in the public and private health sector. mHealth tools for HIV and ART adherence are
less widely used. For PMTCT, eHealth tools may be particularly useful as a time-limited
support for both MCH and HIV care.
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Figurel.
Key points for specific messages during antenatal and postnatal care
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Table 1

Messaging issues and approaches for MCH and HIV

Page 12

MCH I|ssues

Potential messaging approach

Selected sample mges*

Pregnancy and postpartum clinic
attendance

Visit reminders

We missed you in clinic today. You are due for your visit. Please
come in. Are you having trouble getting to clinic? When will you
come in?

Birth preparedness

Education and reminder

Assisted delivery (facility)

Advice

Notification of birth details

Reminder for women to inform
mhealth system

Early postnatal maternal and
infant care

Education, support and advice for
queries

Breastfeeding

Support and advice

Breastfeeding a baby right after birth helps the milk come. The
first yellow sticky milk has many vitamins & cleans out the
stomach. Milk has all the water the baby needs, avoid other
liquids. Are you planning to breastfeed?

Contraception

Education and advice

Immunizations

Visit reminders and advice for
queries

Your baby will receive important vaccines at the next visit. Please
bring your book and ask your nurse to check you receive
everything. Do you have any questions?

HIV Issues

Potential messaging approach

Clinic attendance for ART refills

Visit reminders

ART adherence

Encouragement and support, advice

Your health is very important. Make sure to take your medication
every day and come in for more when you need them. If you are
having challenges let us know. Are you having any challenges
with your medications? When are you due to come in for more?

Early infant HIV diagnostic
testing

Reminder and education

Infant antiretroviral prophylaxis

Education and support

Continuation of ART during
breastfeeding

Encouragement and support

Transition to routine ART care

Education and information

*
Sample messages from Mobile WACh-X, normal font 1-way messages, italicized 2-way messagesg:L
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