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Abstract: The Siyakhula study is an ongoing, observational cohort study in Pretoria, South 
Africa, that aims to understand how maternal HIV infection and perinatal environmental 
factors shape development and health in infants who are HIV-exposed (in utero and during 
breastfeeding) but remain uninfected themselves (HEU). The Siyakhula Collaborative 
Workshop, which took place at the Research Centre for Maternal, Fetal, Newborn & Child 
Health Care Strategies at Kalafong Hospital in Pretoria, South Africa on November 15–16, 
2018, brought together a group of international health scientists, clinicians, and stakeholders, 
including women with lived experience, to build capacity for research and training on the 
impact of HIV infection on women’s and infants’ health across geographical and disciplinary 
boundaries. The workshop sought to summarise the state of knowledge on the effects of 
being HEU on infant development and health in the first two years of life, identify gaps in 
existing research on modifiable exposures that may be associated with poor infant develop-
ment, and develop ideas for novel research and interventions to lessen or prevent adverse 
health outcomes in pregnant or breastfeeding people living with HIV. These proceedings 
summarise the pre-workshop consensus process that was used to identify priority areas to 
discuss during small-group breakout sessions, as well as the themes and key challenges that 
emerged from these discussions during the workshop. 
Keywords: HIV, PMTCT, breastfeeding, growth, neurodevelopment, immune

Introduction
In recent decades, targeted public health programmes have increased the availabil-
ity of antiretroviral therapies (ART) to reduce mother-to-child transmission 
(MTCT) of HIV, reaching around 85% of pregnant people living with HIV in 
2019.1 These global efforts to prevent MTCT have improved pregnancy outcomes 
for women living with HIV, including reductions in the rates of stillbirth, preterm 
birth and low birthweight.2 Further, the number of children who are HIV exposed 
(in the womb and during breastfeeding), but uninfected (HEU) themselves, is also 
rising,3 reaching an estimated 14.8 million in 2018.4 Evidence suggests that chil-
dren who are HEU experience poorer growth and development5–7 compared to 
children who have not been exposed to maternal HIV infection. However, the 
mechanisms driving poorer health and developmental outcomes in children who 
are HEU are not fully understood and, despite improved ART access for pregnant 
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and breastfeeding people, challenges with treatment 
adherence8 or concurrent adversities, including 
malnutrition,9 food insecurity10 and low socioeconomic 
status,11 may exacerbate poor health outcomes. Thus, 
a multidisciplinary, integrated approach is required to 
improve the health and well-being of mothers and infants 
affected by HIV.

The Siyakhula study is an ongoing, observational 
cohort study at Kalafong Provincial Tertiary Hospital in 
Pretoria, South Africa. It aims to understand how maternal 
HIV infection and ART in combination with environmen-
tal factors during pregnancy and postnatally, such as 
maternal nutrition, breastmilk and breastfeeding practices, 
and food and nutrition security, shape development and 
health of infants who are HEU. Siyakhula means to grow, 
in isiZulu, and represents the growing need to lessen the 
impact and lasting burden of infant exposure to HIV in 
utero and during breastfeeding for optimal development 
and health of future generations. This aligns closely with 
the developmental origins of health and disease risk and 
resilience across the lifecourse,12 and the urgent need to 
promote and support a healthy start to life.

The Siyakhula Collaborative Workshop was held 
around the Siyakhula study’s outset on November 15–16, 
2018, at the University of Pretoria’s Research Centre for 
Maternal, Fetal, Newborn and Child Health Care 
Strategies at Kalafong Provincial Tertiary Hospital. The 
purpose of the workshop was to build the capacity of local 
and international researchers and community members to 
participate in, and contribute to, research pertaining to the 
impact of HIV infection on maternal, newborn, infant and 
child health. Attendees included study participants, to 
ensure the development of patient-important research 
questions and improve the translatability of research 
finding,13 as well as clinicians, health scientists and com-
munity services representatives.

The specific aims of the workshop were to:

1. Summarise the state of knowledge on HIV and ART 
exposure in utero, without infant infection, on infant 
development and health in the first two years of life;

2. Identify gaps in existing research on modifiable 
exposures that may be associated with infant 
growth, neuro- and immunological development, 
including risk for infectious diseases;

3. Improve our understanding of the health needs of 
women living with HIV and their infants; and

4. Review current strategies to lessen or prevent 
adverse health outcomes, including the presence of 
multiple comorbidities, in women living with HIV 
and their infants who are HEU, and develop ideas 
for novel research and interventions.

A series of presentations and small-group breakout discus-
sions took place to achieve these workshop aims. This 
paper summarises the pre-workshop consensus process 
that was used to identify priority areas for discussion and 
the themes, key challenges, and opportunities for strength-
ening research that emerged from these discussions during 
the workshop.

Materials and Methods
Ethics and Consent
This workshop report was exempt from ethics approval by 
the Carleton University Research Ethics Board. All work-
shop attendees were made aware at the workshop outset 
that discussions would be synthesized in a report to keep 
record of the meeting.

Participants
The 33 individuals in attendance at the workshop were 
comprised of women who are living with HIV and are 
participants in the Siyakhula study (n=2), community 
health workers (Ward-based outreach teams [n=1]), repre-
sentatives from community programmes and services 
(Tshwane District Health Services Maternal-Child [n=1] 
and Child Health programmes [n=1]) and non-profit or 
non-governmental organizations (n=2), Siyakhula study 
research assistants (n=3), and research scientists (from 
the fields of Immunology [n=2]; Virology [n=1]; 
Epidemiology [n=2]; Statistics [n=1]; Developmental 
Origins of Health and Disease [n=1]; Nutrition and Food 
Science [n=2]), physicians (from the disciplines of 
Pediatrics [n=2]; Obstetrics [n=1]; Maternal-Fetal 
Medicine [n=1]; Family Medicine [n=1]), nurses (n=1), 
graduate students (n=5), dieticians [n=1], and representa-
tives from regional and national government institutions 
(n=2). There were 30 individuals in attendance for both 
days of the workshop.

Pre-Workshop Survey
A pre-workshop survey was developed using an adapted 
Delphi technique.14–16 The aim was to provide a structured 
environment where interdisciplinary stakeholders were 
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given an opportunity to share expertise and input on prior-
ity topics to be covered during the workshop.14 The Delphi 
technique is used to gather individual, anonymized opi-
nions of group participants over a series of survey rounds, 
often administered through email. After each round, the 
results are aggregated and shared with the group, and the 
process is considered complete when there is convergence 
of group opinion and consensus is reached.14,17

The pre-workshop survey questions were developed in 
collaboration with researchers and clinicians based in South 
Africa and Canada (Table 1) and consisted of two rounds of 
participant input. The first round was distributed to expected 
workshop attendees through an email invitation via Qualtrics 
(an online survey administration system; Provo, Utah, USA) 
approximately one month before the workshop (Figure 1). 
The responses from the first round were then aggregated, 
collapsing stakeholder responses into common themes. For 
example, “Safety of antiretroviral therapy (ART) used during 
pregnancy”, “Information on ART for mothers - why, how, 
side-effects, adherence”, and “Understanding what effect 
antiretroviral drugs have on maternal and child health out-
comes” (responses to question 1, Table 1), were collapsed 
into “ART education, safety and adherence”.

Workshop Survey
A second round of participant input was gathered using an 
adapted nominal group technique, which provides 
a structured, in-person environment where participants indi-
vidually list ideas related to the given topic being investi-
gated and then share their priority idea or concern with the 
group.14,16,18 Once all ideas are presented, group discussion 
commences, and participants rank the ideas shared by group 
members until the priority topics are agreed upon.

At the start of the workshop, the aggregated results from 
the first survey were presented to the group in-person, high-
lighting the answers that were currently ranked as the top 
three responses to each question. Participants were asked to 
express whether they agreed or disagreed with the rankings, 
and to identify any topics that they believed were missing. 
Following these discussions, final priority themes were 
identified from items with the highest ranking (based on 
the number of votes received) and set as guiding topics for 
small-group breakout discussions.

Small-Group Breakout Sessions
Workshop attendees were randomly divided into three 
breakout groups composed of 10 participants each and 
remained in these groups for each of the three small- 

Table 1 Pre-Workshop Survey (Round 1) Distributed to 
Participants via Email

1. Presently, what key concerns must be addressed when aiming to 

improve the health and well-being of mothers and infants affected by HIV? 

Please provide 3–6 concerns.

2.What are 3 significant key challenges you foresee for the future of 

maternal-infant HIV research?

3. What 3 key health outcomes are important to measure when 

assessing health trends of infants and mothers affected by HIV?

4. If you were to design an interdisciplinary research programme aimed at 

improving the health outcomes of mothers and/or infants affected by HIV, 

what components would be most important to ensure the success of 

that programme in reaching its goals? These components may 

incorporate, amongst others: specific professional/disciplinary specialties, 

or certain research designs that you would include.

5. What pre-conception or pregnancy factors must be evaluated and 

addressed in order to enhance the pregnancy environment in women 

affected by HIV? Please rank the following topics (1–9) in terms of 

importance (“1” being the most important):

● Maternal mental health and well-being

● Maternal physical health (eg HIV status, weight, other disorders/ 

disease, medication use)

● Home environment

● Support from partner, family, and/or community

● Maternal level of education attained

● Maternal socio-economic characteristics

● Food security and/or quality of food

● Accessibility to antenatal care

● Other [fillable]

6. What postpartum factors must be evaluated and addressed in order 

to enhance development of infants and children affected by HIV? 

Please rank the following topics (1–16) in terms of importance (“1” 

being the most important):

● Maternal mental health and well-being

● Maternal physical health (eg HIV status, weight, infection, other 

disorders/disease, medication use)

● Home environment

● Support from partner, family, and/or community

● Maternal level of education attained

● Maternal socio-economic characteristics

● Food security and/or quality of food

● Breastfeeding practices

● Infant language development

● Infant cognitive development

● Infant motor development

● Infant behavioural development

● Infant growth

● Infant susceptibility to infection and disease

● Accessibility of postnatal care

● Other [fillable]

7. What strategies for intervention do you think are essential to 

prevent or lessen the adverse impacts of HIV-exposure for women living 

with HIV, and their infants?
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group discussion sessions. Each breakout session had 
a rapporteur who was tasked with recording minutes for 
the breakout session and sharing discussion highlights 
upon reconvening with the whole group. Each of the top 
three priority areas identified in Question 1 of the survey 
was assigned as a guiding theme for one of the three 
breakout sessions (Figure 2). The results of the remaining 
survey questions were presented to the group, and partici-
pants were asked to keep these key topics in mind through-
out the discussion period (Figure 3). The questions used by 
moderators to guide each breakout session are presented in 
Table 2.

Each group simultaneously discussed the same priority 
topic, and then reconvened as a whole group to share 
highlights from their discussions. This process was 
repeated for three rounds, after which all participants had 
discussed each of the top three priority topics (Figure 1).

Groupthink: Research Questions and 
Logistics Planning
Following the three small-group breakout sessions at 
the end of day one, workshop attendees re-joined as 
a whole to develop research questions to address the 
areas highlighted and discussed during the three break-
out sessions.

The research questions generated through group 
discussion were collated by the main rapporteur 
and a researcher at the end of the first day of the 
workshop and presented to the workshop participants 
at the beginning of day two. At this time, group dis-
cussion for the development of grant proposals and 
study logistics planning took place, centered around 
the research questions.

Results and Discussions
Workshop Survey
In response to the first survey question (Table 1), the top two 
areas that participants believed must be addressed to improve 
the health and well-being of mothers and infants affected by 
HIV were: 1. ART education, safety, and adherence, and 2. an 
increased understanding of the health risks for infants who 
are HEU (Figure 2). Safe breastfeeding practices and social 
support for mothers, including support for disclosure of HIV 
infection status and treatment non-adherence, were tied for 
the third most important areas indicated by workshop atten-
dees. Consensus to eliminate social support for mothers as 
a guiding topic for a breakout session was reached through 
group discussion, under the premise that this theme would 
underlie the discussions of all other areas. Thus, the three 
priority topics set as guiding themes for the three small-group 

Figure 1 Timeline of pre-workshop and workshop activities.
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breakout sessions were: 1. ART education, safety, and adher-
ence, 2. Understanding the health risks for infants who are 
HEU, and 3. Safe breastfeeding practices for people living 
with HIV and their infants.

Participants highlighted heterogeneity among cohorts 
of infants who are HEU, poor ART adherence and treat-
ment complications, and barriers to long term follow-up as 
the top three significant key challenges that they foresee 
for the future of maternal-infant HIV research (Figure 3A). 
Infant growth and development, infant immunological 
development and function, and maternal physical health 
were the top three key health outcomes, respectively, that 
were considered most important to measure when asses-
sing the health trends of infants and mothers affected by 

HIV (Figure 3B). Food security and/or quality of food, 
accessibility to antenatal care and maternal physical health 
were most frequently ranked in the top three pre- 
conception or pregnancy factors that must be evaluated 
and addressed in order to enhance the well-being and 
safety of pregnancy in people living with HIV 
(Figure 3C), while breastfeeding practices, maternal men-
tal health and well-being, and maternal physical health 
were most frequently ranked as the top postpartum factors 
that are critical to consider in order to enhance the devel-
opment of infants and children affected by HIV 
(Figure 3D).

Participants were asked to brainstorm key components 
that would be essential to ensure the success of an 

Figure 2 Final results to question 1 of the workshop surveys following two rounds (via email and in-person) of feedback from workshop participants. ART education, safety, 
and adherence, understanding health risks for infants who are HEU, and safe breastfeeding practices were identified as the top key areas that must be addressed when aiming 
to improve health and well-being of mothers and infants affected by HIV, and were chosen as guiding discussion topics for breakout groups. 
Abbreviations: ART, antiretroviral therapy; HEU, HIV-exposed, uninfected.
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interdisciplinary research programme aimed at improving 
the health outcomes of mothers and/or infants affected by 
HIV in reaching its goals (Figure 4A). The importance of 
a longitudinal study design, an organized research pro-
gramme structure, and established mechanisms to update 
study team members regularly and cohesively was 
stressed. Participants highlighted that it is critical to set 

a clear vision that the overall research project and sub- 
studies within are trying to achieve. The importance of 
engaging partners and/or fathers in the research pro-
gramme was agreed upon, and participants stressed the 
importance of integrating intervention approaches that tar-
get socioeconomic factors and the home environment. 
Participants agreed that the project must incorporate 

A B

C D

Figure 3 Final results to questions 2–3, 5–6 of the workshop surveys following two rounds (via email and in-person) of feedback from workshop participants. Ideas 
generated in panels (A–D) supported and generated discussions throughout the breakout session and whole group discussions. 
Abbreviations: ART, antiretroviral therapy; HEU, HIV-exposed, uninfected.
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measurements for all key outcomes (biological and social; 
infant growth and developmental measures, maternal 
nutritional status, functional capacity, and mental and phy-
sical health states). When asked what strategies for inter-
vention were thought to be essential to prevent or lessen 
the adverse impact of HIV-exposure for women living 
with HIV and their infants, education about ART to 
enhance adherence, early interventions to mitigate the 
adverse effects of HEU, and ensuring antenatal care access 
were highlighted most frequently (Figure 4B).

Breakout Session Discussion Highlights
ART Education, Safety, and Adherence
Priority topics concerning ART education, safety and 
adherence were: misinformation related to treatment 
expectations and outcomes; education and health literacy 
for women and their support systems; and the inaccessi-
bility of appropriate counselling to support women with 
their treatment adherence. The Siyakhula study 

participants who attended the workshop shared that mis-
information related to the risk, and likelihood, of experi-
encing side effects associated with ART directly relates 
to treatment non-adherence (Figure 5). They also felt that 
there was widespread misinformation about the health 
risks for women living with HIV and their children in 
the event of inadequate treatment adherence, namely 
during pregnancy and breastfeeding. Misconceptions 
about the quality of life that is attainable for those living 
with HIV, that is, misunderstandings of the true benefits 
to be gained from treatment regimens, also arose as 
a potential contributor to disengagement from care. 
Workshop discussions stressed the importance of addres-
sing different types of non-adherence, such as poor or 
partial adherence versus total non-adherence, with tai-
lored approaches.

Increasing the health literacy of women living with 
HIV should be a priority, in order to equip women with 
information about their own health, provide them with the 
tools they need to engage in their care, and advocate for 
what they need. Women’s support systems are key, and 
education efforts aimed at these individuals, namely part-
ners, fathers of their children, families, close friends, and 
community health workers are currently inadequate, and 
have the potential to improve their ability to support 
women with their treatment adherence.

Importantly, the intersection of ART adherence and 
safe breastfeeding practices was discussed in depth, and 
participants expressed that the importance of treatment 
adherence while breastfeeding must be effectively com-
municated to mothers. Health literacy related to HIV viral 
load is important to ensure women are equipped with the 
knowledge to understand and discuss the management of 
their viral load results and appreciate the implications of 
these results for safe breastfeeding practices.

It was stressed that spaces for women to honestly, and 
safely, communicate feelings of depression, disengage-
ment with care, and difficulties surrounding treatment 
management are critical but not always readily available. 
This may take the form of peer support groups, or group or 
one-on-one counselling. Interventions to increase treat-
ment adherence must also be aimed at health workers 
providing care. Perspectives from those with lived experi-
ence need to be sought, particularly to understand why 
women may stop taking ART. Health workers must 
become more familiar with specific contributors to non- 
adherence in order to address them. Patient-centred efforts 

Table 2 Guiding Questions Used by Moderators to Lead Small- 
Group Breakout Sessions

Part 1: Vision

1. If we could do one thing related to ART safety and adherence, 

understanding the health risks for children who are HEU, or 
breastfeeding practices and food/nutrition security it would be … 

(why this one thing)

2. What are the gaps in the present knowledge related to this one thing?

3. What are the milestones along the way to completing this one thing?

4. What are the stakes or consequences if this does not get done or if 

it does not go well?

5. What is an example of success?

Part 2: Specifying

1. What specific research questions are we looking to answer?

2. How will the proposed research questions contribute to 

knowledge and understanding of the issue (the one thing)?

3. What are our specific aims/objectives?

4. What samples and/or data do we need to answer the research 

questions?

5. What research design will be most effective in answering the 

research questions?

6. What components would be most important to ensure the success 

of this research project in reaching its goals?

Abbreviations: ART, antiretroviral therapy; HEU, HIV-exposed, uninfected.
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will assist women to communicate the support they need 
to help them adhere to their medication.

Understanding the Health Risks for Infants Who are 
HEU
The ongoing risk of transmission, low breastfeeding rates, 
and a poor understanding of the HEU phenotype were high-
lighted as key contributors to health risks for children who are 
HEU. As vertical transmission remains a health risk, partici-
pants expressed a need for more active polymerase chain 

reaction (PCR) testing for children who are HIV-exposed, 
particularly throughout the breastfeeding period. At the time 
of this workshop, South African guidelines for the prevention 
of mother-to-child transmission of HIV recommended that 
PCR testing be performed at birth and 10 weeks, and again at 
18 weeks for infants who received 12 weeks of nevirapine 
prophylaxis.19 Rapid HIV antibody testing is recommended 
at 18 months for all children who are HIV-exposed.19 

Participants also expressed a need for more frequent maternal 
viral load testing throughout the breastfeeding period to 

A

B

Figure 4 Final results to questions 4 (A) and 7 (B) of the workshop surveys following two rounds (via email and in-person) of feedback from workshop participants. 
Abbreviations: ART, antiretroviral therapy; HEU, HIV-exposed, uninfected.
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ensure that accurate and relevant counselling regarding safe 
breastfeeding practices is being provided to women. The low 
rates of breastfeeding among people living with HIV and the 
absence of breastmilk as a nutrition source for infants who are 
HEU may heighten their risk for common infections and 
compromise infant immunological development.

Short, medium, and long-term neurodevelopmental, 
immunological and growth outcomes in children who are 
HEU remain poorly described. Modifiable factors that con-
tribute to these outcomes, including the role of breastfeeding 
practices, food security and maternal nutrition are not well 
evaluated, suggesting that there are influential variables yet 
to be examined. The long-term health risks associated with in 
utero ART exposure are also not well understood. The high 
heterogeneity among infants who are HEU requires commu-
nity-based, individualized approaches to understand and 
address different health profiles and challenges.

Safe Breastfeeding Practices
Misinformation related to the safety of breastfeeding, the 
accessibility of current recommendations, and a limited 
understanding of the composition of the breastmilk of 
people living with HIV emerged as common concerns. 
First, the study participants in attendance highlighted 
mixed messaging related to guidance for breastfeeding, 
formula, and mixed feeding as a barrier to meeting the 
recommendations for exclusive breastfeeding (EBF) and, 
in fact, any breastfeeding. The discussions centered around 
the idea that after over a decade of recommending that 
women living with HIV in South Africa should not breast-
feed, the normality around breastfeeding had shifted, and 
persisting societal stigma surrounding the safety of breast-
feeding while living with HIV presents barriers for new 
mothers. Clear information related to all feeding options, 
including how to safely breastfeed at different periods of 

Figure 5 Summary of perspectives shared by the women with lived experience at the workshop. Illustration of the barriers and opportunities to improve the health and 
well-being of women and children affected by HIV highlighted by the study participants in attendance throughout breakout group and whole-group discussions.

Journal of Multidisciplinary Healthcare 2021:14                                                                                 https://doi.org/10.2147/JMDH.S317829                                                                                                                                                                                                                       

DovePress                                                                                                                       
1995

Dovepress                                                                                                                                                           White et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


infant development, needs to be better communicated to 
mothers so that they are equipped with the information 
needed to make informed infant-feeding decisions. 
Education efforts to support breastfeeding need to be 
extended to the support systems of women, and the bene-
fits of breastfeeding for both mothers and babies need to 
be better communicated to individuals engaged in their 
care. Participants expressed that efforts to breastfeed are 
challenging for women when they are not supported by 
those around them, given that the mother may not be the 
sole caretaker of the child.

Participants also agreed that policies to support breast-
feeding need to be community-centred and led and must also 
consider ongoing feeding practices for young children 
beyond the period of breastfeeding. Current recommenda-
tions related to the time period of breastfeeding (6 months 
EBF, followed by continued breastfeeding for up to 24 
months20 with the addition of complementary feeds) are 
often unattainable. Requirements to return to work, social 
pressures that doubt the safety of breastfeeding with HIV 
infection, and the high energy demands of breastfeeding 
were all cited as barriers. Clear recommendations need to be 
made available to women for whom the current guidelines are 
not accessible, allowing them to seek breastfeeding guidance 
that meets their needs. It was expressed by health workers that 
there is misinformation about the benefits of any breastfeed-
ing versus EBF, leading mothers for whom EBF is not acces-
sible to opt for no breastfeeding at all. Ongoing formula 
feeding also presents a socioeconomic burden for families. 
Support for mothers to work while breastfeeding is critical 
and may require advocacy for normalization of breastfeeding 
in the workplace, and increased education related to expres-
sing and storing breastmilk. The energy demands that breast-
feeding requires may be a key obstacle in situations where 
maternal malnutrition is a coexisting challenge.

Group discussions also highlighted that current data on 
how HIV infection and ART may influence breastmilk 
composition, and to what extent, remain limited. It has 
been reported that levels of fucosylated human milk oli-
gosaccharides in breast milk are inversely associated with 
infant mortality among infants who are HEU throughout 
the breastfeeding period,21 and there may be subtle, but 
potentially biologically important, differences in the 
immunoglobulin profiles of breastmilk from people living 
with versus without HIV.22,23 An improved understanding 
of the breastmilk profiles of people living with HIV is 
critical given the promotion of breastfeeding for mothers 
living with HIV.

Groupthink: Research Questions
Research questions developed by the group to address 
ART education, safety, and adherence, understanding the 
health risks for children who are HEU, and safe breast-
feeding practices are presented in Table 3. Priority 
research questions on breastfeeding practices and food 
and nutrition security, as well as understanding the health 
risks for children who are HEU, have since been integrated 
by group members into the Siyakhula study, to better 
understand the perinatal environmental factors that shape 
development and health in infants who are HEU. Group 
members have also built on key discussions to evaluate the 
evidence about how early nutritional targets may be opti-
mised to improve neurodevelopmental outcomes for 
infants who are HEU.24

Workshop Feedback
Feedback from workshop participants overall was posi-
tive. Representatives from health programmes expressed 

Table 3 Research Questions Developed Through Small-Group 
Breakout Session Discussions That Aim to Address Key 
Concerns Highlighted as Guiding Themes

ART education, safety, and adherence

1. What are the drivers of non-adherence? Is it true non-adherence, 

or are they seeking health care elsewhere?

2. What can we do to promote adherence? How can we increase 

disclosure of non-adherence?

Understanding the health risks for children who are HEU

1. What components of the HEU phenotype are associated ART 

exposure (mom vs infant)?

2. How does ongoing HIV viral replication alter the HEU phenotype? 

Will switching to new therapies effect the HEU phenotype?

3. What is the weight of the various risk factors that are contributing?

4. When do different types of neurodevelopmental dysfunctions emerge?

Breastfeeding practices and food/nutrition security

1. Is there a difference in infant outcomes associated with mixed vs 

exclusive breastfeeding?

2. Does food security impact BF practices?

3. How does nutrition security affect BM composition and infant growth?

4. How can we increase length of BF? What prevents mothers from 

meeting the guidelines?

Abbreviations: ART, antiretroviral therapy; HEU, HIV-exposed, uninfected; BF, 
Breastfeeding; BM, Breastmilk.
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that the data shared by academics were informative, and 
highlighted engagement between clinicians and aca-
demics as an important means for translating the latest 
research findings into care. Representatives from all 
professions valued the perspectives shared by the study 
participants in attendance and agreed that their view-
points were invaluable. The workshop helped to high-
light the interdisciplinary roles that are required to make 
a large clinical cohort study run by a multidisciplinary 
team successful, and an increased sense of place and 

engagement within the project was voiced among pro-
fessionals from all areas.

Summary and Conclusions
A visual summary of the workshop’s discussion highlights 
(adapted from an infographic generated following the 
workshop25) is presented in Figure 6. Misinformation between 
people living with HIV and health workers is a key barrier to 
ART adherence and EBF, which may exacerbate the health 
risks faced by children who are HEU. Societal stigma related to 

Figure 6 Summary of priority areas to address, and key challenges and opportunities identified through workshop discussions. To view the full infographic, visit: http://doi. 
org/10.5281/zenodo.3479460. 
Abbreviations: ART, antiretroviral therapy; HEU, HIV-exposed, uninfected; BF, Breastfeeding.
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HIV is a barrier to disclosure of HIV status and support- 
seeking for treatment adherence and contributes to apprehen-
sion towards breastfeeding. The support systems that surround 
women are key, and these people and groups need to be 
educated about how to support women with regards to ART 
adherence and breastfeeding. Intervention efforts to improve 
ART adherence, promote breastfeeding and reduce health risks 
for children who are HEU need to be community-centred given 
the high heterogeneity among HEU infants, and diversity in 
barriers to treatment adherence and breastfeeding. Pre- 
transmission education should be a priority to reduce new 
HIV infections and equip individuals who do become infected 
with the information needed to make decisions about their care. 
Research questions must further investigate the effects of co- 
occurring exposure to HIV and ART in the womb, and mal-
nutrition on neurodevelopment, immunological and growth 
outcomes in children who are HEU. By bringing together 
multidisciplinary stakeholders, we can close knowledge gaps 
pertaining to HIV infection in the context of maternal and child 
health through the co-development of research questions and 
interventions that are salient to affected communities, health 
care providers and policy makers alike, all to ensure better 
health across generations.
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