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ABSTRACT

Qualitative and quantitative research methods were employed to evaluate the
acceptability and feasibility of HIV-1 infected, urban South African mothers being able
to feed their infants heat-treated expressed breast milk (HTEBM). Nutritional status
assessment of HIV-infected breastfeeding mothers (n=84) indicated that maternal status
was not compromised; mean body mass index 26.8 (4.0) kg/m’, triceps skinfold 14.8
(5.50) mm and hemoglobin 11.6 (1.49) g/dL. However, severely immunocompromised
mothers (CD4" < 200 cells/mm’) were more likely to be anemic. Breastmilk viral loads
were also higher in mothers with lower CD4" cell counts. Community based inquiry on
the acceptability of HTEBM was accomplished through in-depth interviews of
participants (n=31), at the individual (mothers), family (partners, grandparents, mothers-
in-law) and at the community level (traditional healers, daycare worker, health care
counselors). Although an unfamiliar concept for all interviewed, overall, HTEBM was
found to be an acceptable feeding choice regardless of respondents’ gender, age, maternal
status, family or community role. Further, data indicated mothers rarely received quality
infant feeding counseling, consequently mixed feeding, a high risk for HIV transmission,
was a common practice. In a pilot longitudinal study, using mixed-methods, the
feasibility of mothers successfully implementing a modified breastfeeding intervention (6
months exclusive breastfeeding (EBF), cessation of breastfeeding, followed by use of
HTEBM with complementary diet) was evaluated. The majority of mothers (36/66)
practiced EBF for 6 months, 42% of whom also used HTEBM, expressing a range of
approximately, 65 ml to 600 ml of breastmilk daily, for varying durations (2 weeks to 5
months). Mothers did not experience breast pathology. Home visits were highly enabling
as was disclosure of HIV status to a partner. This is the first study to demonstrate that use
of HTEBM is a feasible infant feeding option for HIV infected women. HTEBM may
offer one solution to reduce vertical transmission of HIV and help maintain nutritional

adequacy, as a component of complementary feeding.
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RESUME

Des méthodes qualitatives et quantitatives ont été utilisées afin d’étudier 1’acceptabilité et
la faisabilit¢ de I’utilisation du lait maternel exprimé et chauffé (Heat-Treated Expressed
Breast Milk, HTEBM) par des meéres infectées par le VIH-1 en Afrique du Sud.
L’évaluation de 1’état nutritionnel de 84 meres allaitantes indiquait un état non
compromis, avec un indice de masse corporel (IMC) moyen de 26,8 (4,0) kg/mz, un pli
cutané tricipital (PCT) de 14,8 (5,5) mm et un taux sanguin d’hémoglobine de 11,6 (1,49)
g/dL. En revanche, les meéres dont le systéme immunitaire était séveérement compromis
(CD4+ < 200 cellules/mm?) étaient plus a risque d’étre anémiques. En outre, la charge
virale était plus élevée dans le lait maternel des meéres présentant un faible compte de
cellules CD4+. L’acceptabilité de la méthode HTEBM a été évaluée a ’aide d’entrevues
en profondeur aupres des principaux acteurs (n=31), notamment auprés des meres, des
membres de la famille (partenaires, grands-parents, belles-meres) et des membres de la
communauté (cliniciens, travailleurs en santé communautaire, guérisseurs traditionnels,
travailleurs en garderies). Méme si le HTEBM représentait pour tous une nouvelle
technique, dans I’ensemble, celle-ci fut considérée comme étant un choix d’alimentation
acceptable par les répondants, indépendamment de 1’4ge, du sexe ou du réle social dans
la communauté. Dans le cadre d’une étude pilote, nous avons étudié la faisabilité de
I'utilisation d’une approche modifiée a I’allaitement constituée de 1’allaitement exclusif
pendant une période de 6 mois par des meres infectées par le VIH-1, suivi de 1’utilisation
du lait maternel exprimé et chauffé (HTEBM) accompagnée d’une diéte complémentaire.
Une majorité des méres (36/66) ont pratiqué I’allaitement exclusif pour une durée de 6
mois. Parmi celles-ci, 42% ont utilisé le HTEBM. Durant cette période, les meres ont
exprimé entre 65 ml et 600 ml de lait maternel par jour, pour une durée variant de 2
semaines a 5 mois. Aucune meére n’a souffert de pathologie au niveau des seins. Les
visites a domicile ainsi que la divulgation du statut VIH au partenaire ont favorisé
I’implantation de cette méthode. Cette étude est la premiére a démontrer la faisabilité de
I’utilisation de la technique HTEBM. Elle représente une option faisable et acceptable de
nutrition infantile pour les méres infectées par le VIH-1. Cette technique pourrait
contribuer a réduire la transmission verticale de VIH tout en offrant une alimentation

complémentaire favorisant une nutrition adéquate aux enfants.
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“You are fighting for the survival of women and infants... You re fundamentally fighting

for the emancipation of women, and there is no fight in this world more worthwhile”

Stephen Lewis, UN special envoy for HIV/AIDS in Africa

CHAPTER 1

INTRODUCTION

Three decades into the global AIDS pandemic, 22.5 million sub-Saharan Africans are
living with HIV/AIDS. Unlike any other region in the world, the HIV burden in Africa is
mostly (61%) shouldered by women (UNAIDS, 2007). African women, as is the case for
women in most developing areas of the world, experience the highest level of poverty,
further fueling their vulnerability to HIV infections. Consequently, high infection rates of

women in their reproductive years have resulted in elevated antenatal infection rates.

South Africa, a country experiencing the most severe HIV epidemic in the world, has an
estimated 29.1% prevalence of HIV infection in its pregnant population (Department of
Health, 2007b). These infections pose a substantial risk for mother-to-child transmission
of HIV (MTCT), as a result, 90% of pediatric infections are due to MTCT, the majority
of these infected children live on the African continent (UNAIDS/WHO, 2005). Hence,
the prevention of mother-to child-transmission (pMTCT) has emerged as a high priority
public health challenge in sub-Saharan Africa, particularly in the sub-region of Southern
Africa, the epicenter of the epidemic.

Given that prolonged and sub-optimal breastfeeding, a common practice in Africa, can
result in the infection of up to 45% of African children (De Cock et al., 2000), elucidating
safe breastfeeding practices within African settings is urgently needed. In the developing
world, exclusive breastfeeding (EBF) is a pillar of infant survival, protecting infant and
young children from common childhood morbidities like diarrhea and respiratory

infections. Estimates indicate EBF to be the most cost effective, highest impact infant



survival strategy, capable of saving the lives of 13-15% of children who die annually
from preventable causes (Jones, Steketee, Black, Bhutta, & Morris, 2003). Additionally,
based on a strong body of evidence illustrating the minimal infection risk associated with
EBF (Coovadia et al., 2007; Coutsoudis, Pillay et al., 2001; Iliff et al., 2005; Leroy et al.,
2004), WHO recommends mothers living with HIV breastfeed their infants exclusively
for six months if these mothers do not have access to a replacement feeding (RF) that is
acceptable, feasible, affordable, sustainable and safe (AFASS). Unless a RF complying to
AFASS conditions becomes available, infected mothers are further advised to continue
breastfeeding until their infant is being fed a nutritionally adequate diet without
breastmilk (WHO, 2006). For this reason, availability of a safe and sustainable feeding
option for use when the infant discontinues EBF at 6 months of age provides mothers

with a choice to cease breastfeeding early, thereby further minimizing transmission risk.

Heat-treated expressed breastmilk (HTEBM) has the potential of being a powerful
feeding option, when combined with the complementary diet, due to the energy and
nutrients it would contribute to the growing infant’s dietary intake. Program or
operational experience using HTEBM, despite being a WHO feeding suggestion (WHO,
UNICEF, UNAIDS, & UNFPA, 2004), is lacking. Before HTEBM can be promoted as
an infant feeding choice, the safety, acceptability and feasibility of this feeding
alternative needs to be fully assessed. This identified need for important data derived
from the evaluation of the practical applicability of HTEBM use, within the context of a
highly prevalent HIV resource poor community, formulated the main purpose of this
study. The outcomes of such research has a direct practice implication by providing
health care workers with practical information on an infant feeding strategy that can be
offered with confidence, as a feeding option during the counseling of HIV infected

mothers.

As roll out of antiretroviral therapy (ART) takes place in the developing world, women
and children will benefit substantially from the availability of treatment, and predictably

a large impact on pMTCT will take place, as has been the case in the developed world.



In the meantime, urgently needed are infant feeding strategies that minimize postnatal
transmission of HIV and are relevant to people living under limited economic conditions,
within communities where breastfeeding is universal and contributes substantially to
child survival. Accordingly, the modified breastfeeding intervention investigated in this
thesis was developed and implemented with the intention of providing a safe, affordable
feeding alternative for infants born to HIV infected mothers, living in a settlement

community in South Africa.

The 2002 United Nations general assembly Special Session for Children addressed the
global pediatric HIV/AIDS burden, resulting in a declaration of strategic goals aimed at
the reduction of the proportion of infants infected with HIV by 20% by 2005 and by 50%
by 2010 (United Nations, 2000). These albeit ambitious, but important goals were
endorsed by many governments, including Canada and South Africa. The call for action
inspired by such declarations fosters formation of global partnerships that can respond
collectively to challenges presented by the epidemic. This thesis is comprised of research
that was undertaken as a result of collaborative work between Canada, the U.S.A. and

South Africa.



CHAPTER 2

REVIEW OF THE LITERATURE

This literature review sets out to present a contextual background providing the
underpinning for this doctoral thesis topic, which investigates an infant feeding strategy
aimed at use by HIV infected women from a HIV prevalent, resource-poor setting in
South Africa.

Beginning with an epidemiological overview of the HIV epidemic and its impact on sub-
Saharan Africa as a whole, the review then focuses on South Africa, the study location. A
brief historical background of the HIV/AIDS situation in South Africa is presented,
providing an important framework highlighting some of the forces that have contributed
to the accelerated growth of the epidemic that has gripped the country.

A review of mother-to-child transmission of HIV and the role breastfeeding plays in the
vertical transmission of the virus is discussed. Additionally, the evidence substantiating
international infant feeding guidelines, aimed at risk reduction of postnatal transmission
of HIV is presented. In this context, exclusive breastfeeding is discussed and its
significant association with low transmission risk and vital role in protecting child health.
Accordingly, a review of the characteristics of Flash-heated expressed breastmilk, a
component of the feeding intervention in this thesis, is also presented.

The literature review ends with a discussion of qualitative methods, focusing on the
mixed methods approach, since both qualitative and quantitative methods are employed

in conducting the studies of this thesis topic.

2.1 The Epidemiology of HIV infection in Africa: a sub-Saharan Africa burden

The HIV/AIDS epidemic, first appeared in Africa in the early 1980’s, but is now
sweeping through sub-Saharan Africa, having devastating ramifications on a region of the

world that is home to some of the most marginalized and poorest people on the globe.



Although sub-Saharan Africa represents only 10% of the world’s population, it
nonetheless accounts for approximately two thirds (22.5 million) of the 33.2 million
people, around the world living with HIV/AIDS (UNAIDS, 2007). The epidemic shows
no signs of abating. In 2007, an estimated 1.7 million African adults and children
became infected with HIV/AIDS, resulting in the highest rates of infections taking place
in a year. Worldwide, the epidemic has resulted in overwhelming mortality rates as
evidenced by 25 million people losing their lives to AIDS in the past quarter century,
most in the prime of their lives. Yet again, the mortality burden is most heavily
represented in sub-Saharan Africa, with an estimated 72% (2.1 million) of the 2.9 million
adults and children who died from HIV/AIDS in 2006 being from this corner of the world
(UNAIDS, 2006).

The HIV burden is not equally distributed within the sub-Saharan region with rates
ranging from a high of 33.4% in Swaziland to less than 1% in Senegal (UNAIDS, 2006).
These disparate rates between western and southern regions of Africa illustrate a common
HIV infection pattern of the continent. The most current surveillance data identify the
Southern African sub-region as the global epicenter of the HIV/AIDS burden. On a
worldwide basis, estimates indicate that close to a third of those living with HIV, as well
as 34% of AIDS related deaths are from Southern Africa (UNAIDS, 2006). The most
recent estimated adult rates of HIV infections are highest (>15%) in the following
Southern African countries: Botswana, Lesotho, Mozambique, Namibia, South Africa,
Swaziland, Zambia and Zimbabwe (UNAIDS, 2007). Consequently, Southern Africa is

losing a considerable proportion of its human resources to AIDS.

Despite these grim figures, the tide does seem to be turning with various pockets of
Eastern (Kenya), Western (Burkina Faso) and even the hard hit Southern regions of
Africa witnessing rates that are stabilizing or declining. A point in case being Zimbabwe,
which seems to be experiencing a decline in its national HIV prevalence rate (UNAIDS,

2007).



2.1.1 HIV/AIDS in South Africa: prevalence and incidence estimates

In the past decade, South Africa experienced the fastest growing HIV epidemic in the
world and currently is recognized as having one of the most severe HIV burdens on the
planet. In general, estimates of HIV infection rates are usually provided as prevalence
rates, which measure the cumulative infections over a specified time subtracting the
cumulative HIV deaths over the same period. Using available data, UNAIDS/WHO
estimated South Africa’s HIV prevalence to be around 18.8% for 15 to 49 year olds
(range of 16.8 to 20.7%). These estimates are based on data from several surveys and the
country’s two major studies: the Department of Health "National HIV and Syphilis Sero-
prevalence Survey in South Africa 2006" (Department of Health, 2007b), and the
Medical Research Council’s "South African National HIV Prevalence, HIV Incidence,
Behaviour and Communication Survey, 2005" (MRC, 2006). Additionally, a
demographic and AIDS model based on available data has been developed by the
Actuarial Society of South Africa, to predict the course of the epidemic and impact on the
demography of the country (Dorrington, Johnson, Bradshaw, & Daniel, 2006). Overall,
based on all of these data, South Africa has an estimated 5.5 million people infected or
11% of the total population (UNAIDS, 2006). At the current rate, the country is predicted
to have over 6 million people living with HIV/AIDS by 2015 (Dorrington et al., 2006).

Incidence rates provide an estimate of new infections within a specified time and serve as
a good indicator of the rate of HIV transmission or progression of the epidemic. As such,
an incidence rate is a better measurement of the impact of prevention methods than
prevalence rates (McDougal et al., 2005). However, incidence estimates rarely exist
because they require large cohort studies that are expensive to manage. In an attempt to
generate incidence data, researchers used the 2005 South African national HIV household
survey to create national incidence estimates stratified by age, sex, province, race and
locality (Rehle et al., 2007). Their findings indicated a HIV incidence rate of 1.4% per
year for South Africans two years of age and older, which resulted in an estimate of
571,000 new infections in 2005 for the identified population. The high incidence of

infections in the 15 to 24 age group, particularly in the female population, accounts for



most new infections, while incidence of infection for all other age groups peaked between
1997 and 2000 (Dorrington et al., 2006). Figure 2.1 presents a summary of demographic
facts and the HIV burden in both sub-Saharan Africa and in South Africa.

2.1.2 Contributing factors to South Africa’s HIV burden: historical background

and demographic variables

South Africa is considered a middle-income developing country, with a multiracial and

multicultural population (Fig. 2.1). The country’s diverse population has resulted in the

recognition of 11 official languages. However, from an economic perspective, South

Africa is characterized by extreme inequities where a visible contrast exists between a

minority of affluent citizens co-existing side by side with their counterparts living in stark

poverty, and in much larger numbers. These economic inequities are divided by racial

lines. Although the black African population accounts for 79% of the South African
population, 52 % live in poverty (95% of the nation’s poor) as opposed to 17% of the

Mixed race group, and less than 5% of the Indian and White population (Wolard, 2002).

Likewise, the HIV burden is unevenly distributed amongst South Africa’s diverse racial
groups, the highest levels being in the African population (prevalence of 13.3%) followed
by the Mixed race, Indian and White populations, 1.9%, 1.6%, 0.6%, respectively (MRC,
2006). This unequal distribution of HIV infections suggests that socio-cultural, political
and economic factors as well as the remnants of the country’s apartheid history and its
damaging consequences to the African people are significant drivers of the HIV epidemic

in South Africa.

Since the arrival of democratic rule in 1994, South Africa has been in the process of
undergoing transformation on many levels. As the country changed, the growing HIV
burden seemed to be ignored. Furthermore, repositioning the country as a democratic
state progressed slowly, resulting in development in some areas but also an emergence, or

a worsening of pre-existing conditions for those living in poverty - all factors that fueled



and sustained the epidemic (AVERT, 2007). An additional underlying factor has been a
history of poor government response to the country’s increasing HIV burden, thereby
creating an atmosphere of HIV denial, confusion and stigma that continues to plague
South Africa. Collectively, these mitigating factors have had devastating implications for
the country’s future, resulting in considerable setbacks. Mortality from HIV/AIDS occurs
at an alarming pace, with an estimated 320,000 South African lives lost to the epidemic
in 2005, implying an average loss of more than 800 people daily (MRC, 2006). These
deaths have contributed significantly to the dramatic decline in South Africa’s population
growth, which fell from a growth rate of 10.4% in 2001 to 6.4% in 2007 (Dorrington et
al., 2006). Other declines associated with the epidemic have been in the area of life
expectancy, which decreased by 13 years, from 64 in the absence of AIDS to 51 years
(MRC, 2006). The epidemic has also affected development progress, contributing to a
drop of 35 places on the Human Development Index (UNAIDS, 2006). Yet of all
countries in sub-Saharan Africa, South Africa has both the infrastructure and resources to
respond proactively to the national AIDS crisis, thereby preventing the considerable

losses it has experienced because of the epidemic.

2.1.3 South Africa’s strategy to address the AIDS epidemic

The lack of government leadership in responding to the South African HIV epidemic has
lead to years of conflict between the government and advocacy groups over access to
antiretroviral therapy (ART) for infected citizens, including pregnant women. Following
various court actions against the government, ART is now available for South Africans
living with HIV/AIDS, although estimates indicate only a third in need of ART have
access to treatment (WHO, 2007b). Legal action against the government also resulted in
access to ART prophylaxis for infected pregnant women, and made help available to
prevent the transmission of HIV from a mother to her newborn. Initially, the economical
and effective antiretroviral drug nevirapin (NVP) was the prescribed ART for mothers
and their infants. More recently, the national policy has been revised to provide HIV-

infected pregnant women with dual therapy, consisting of zidovudine (AZT) and NVP, a



modification that reflects a WHO recommendation for developing countries (WHO,
2007b).

Overall, under national and international pressure, South Africa has recently implemented
dramatic changes to the country’s AIDS policies. Through a restructured and
strengthened South African National AIDS Council, a National Strategic Framework has
been developed under the leadership of the Deputy President Phumzile Mlambo-Ngcuka,
with the aim of universal access to prevention, treatment, care and support to its citizens
living with HIV/AIDS (Department of Health, 2007a). Such a shift at the government
level may herald a turning point for South Africa, leading to declining infection rates,

similar to experiences of other developing countries with heavy HIV burdens.

2.2 1In Africa HIV/AIDS is a women’s epidemic: biological and social vulnerability

of women to HIV infections

On the African continent, HIV infection occurs mostly through heterosexual
transmission. Although AIDS is gender neutral, epidemiological data indicate that HIV is
increasingly a women’s epidemic. The trend of higher rates of women living with HIV,
15 years of age and older, have been reported in all regions of the globe (UNAIDS,
2006). By the end of 2007, an estimated 15.4 million women globally, were living with
HIV. Predictably, 13.8 million (11.5-15.2 million) women in sub-Saharan Africa over the
age of 15 are living with HIV. Africa is the only region in the world where the greatest
proportion of those living with HIV/AIDS is women, with approximately 61% of those
infected on the continent being women (UNAIDS, 2007).

This striking vulnerability to HIV infections is partly due to physiological factors that
render women more susceptible than men to HIV infections, through heterosexual
contact. During unprotected sex, women are twice as likely to be infected by the HIV
virus as men (WHO, 2007a). Women’s vaginal anatomy is such that there is a greater

surface area of mucus membrane exposed during sexual contact than men, increasing the
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risk of micro-tears during penetration. Additionally, during sex women receive a high
quantity of fluid from men (sperm), which has a higher viral content than vaginal fluids
(WHO, 2007a). Exposure to this infectious fluid continues for some time following
sexual contact, increasing the risk of infection. Additionally, the sexually transmitted
infections (STI) women often suffer from without their knowledge are also a significant
risk factor, since presence of STI increases the risk of HIV infection fourfold (WHO,

2007a).

Biological susceptibility is one side of the dual vulnerability that women in developing
countries face. Gender inequality, advanced by social, cultural and economic factors,
frames the other side of the burden. Lack of economic and social power often means that
women are powerless to negotiate condom use or monogamy. Economic insecurity may
lead women to sell or trade sex in order to survive and look after the family. Young
women are particularly vulnerable since a lack of social support networks and economic
independence often means that these young girls enter relationships with older men (who
may be infected) as a means of survival (AVERT, 2007). Sexual violence or rape has also

been identified as a significant contributor to HIV infections of women in South Africa

(CIAC, 2006).

There may be other female subgroups that are particularly vulnerable to infections. A
recent South African based study found that older widowed women, median age of 43
years, are at risk of HIV infection, having a high incidence rate of 5.8 % per year. The
researchers had no explanation for this surprising finding (Rehle et al., 2007). It is
conceivable that as widows, some women may experience greater poverty due to loss of
income from the death of a spouse and as a result may have to enter into relationships of

trading sex for money, with very little power to negotiate safe sexual practices.
Furthermore, women identified as being HIV positive are in danger of experiencing more

severe discrimination than infected men and may be at a increased risk for spousal or

other forms of violent physical abuse (AVERT, 2007).
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These are the gender inequalities that have contributed to the rapid increase of HIV
infections of women throughout the world, with greater impact in the developing world.
There is a critical need for HIV prevention programs to address the social, economic and
cultural issues specific to women. The South African government has recognized that
women in the country face a triple burden of race, class and gender. Efforts to address

these issues are being made through education and skills development (AVERT, 2007).

The identified vulnerability of women to HIV infection is exemplified in the high
numbers of South African women living with HIV. In 2005, South Africa had 3,100,000
women, between the ages of 15 to 49, living with HIV. Within the same year, the
estimated incidence of HIV infection for women in this age group was 2.4% per year.
Overall, HIV incidence was highest at 5.6% for females in the 20 to 29 age group, six
times (0.9%), higher than for their male counterparts. Amongst youth, aged 15 to 24,

90% of recent HIV infections were in women (Rehle et al., 2007).

Researchers can provide an important contribution to the emancipation of women, by
ensuring that interventions targeted at HIV infected women build in a support and

empowerment component, as an integral component of any proposed initiative.

2.2.1 South Africa: antenatal HIV infections

Elevated HIV infection rates of women in their reproductive years translate to high
antenatal infection rates. Pregnant women seem to be particularly vulnerable to HIV
infection as evidenced by studies from South Africa (Rehle et al., 2007) and Uganda
(Gray et al., 2005); both indicating increased risk of HIV infection during pregnancy.
South African data provides an estimated HIV incidence of 3.8% for non-pregnant
women 15 to 49 years of age, while for pregnant women in the same age category new

infections were occurring at a rate of 5.2% (Rehle et al., 2007).
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Antenatal prevalence estimates derived from the South African Department of Health
Study indicate that nationally, 29.1% of pregnant women were living with HIV in 2006.
These figures are based on data collected on 33,033 women attending 1,415 antenatal
clinics located in all of South Africa’s nine provinces. The province of KwaZulu-Natal at
39.1% had the highest antenatal infection rate while the Western Cape had the lowest at
15.2% (Department of Health, 2007b). In comparison, countries outside of Africa rarely
experience rates of antenatal HIV infections that exceed 5% (US Bureau of the Census,

2001).

2.3. South Africa: pediatric HIV burden

Globally, in 2007 there were 2.5 million children under 15 years of age living with
HIV/AIDS, the majority (2.2 million) being from sub-Saharan Africa (UNAIDS, 2007).
The South African picture is equally bleak with approximately, 240,000 children under
the age of 15 years living with HIV/AIDS by the end of 2005 (Dorrington et al., 2006).

Prognosis for HIV infected children in developing countries is poor, consequently up to a
third of infected infants die by their first birthday, greater than 50 % by the second year
of life and most before their fifth birthday (Newell et al., 2004). Moreover, progression of
the disease is more rapid in children living in resource poor settings, since these children
tend to be exposed to a myriad of risk factors including multiple non-HIV infections,

increased rates of malnutrition and micronutrient deficiencies (UNICEF, 2003).

In many areas of the sub-Saharan region, the HIV/AIDS burden has become the
underlying cause of increasing infant and child mortality rates, resulting in the reversal of
child survival gains experienced by many developing regions of the world (Dabis, et al.,
2004). Likewise, the AIDS epidemic in South Africa is associated with 57% of child
deaths and a 13% increase in the under 5-child mortality rate since 1990. The current
national infant mortality rate (IMR) is 48 infant deaths per thousand live births, while the
under 5-mortality rate is 73 (Dorrington et al., 2006). It is noteworthy, that pockets of

12



South Africa’s children are at risk of a double burden of disease. Hence, the pediatric
HIV burden is taking place alongside underlying childhood diseases such as malnutrition,

pneumonia and diarrhea, morbidities that remain significant contributors to the deaths of

South African children (Bourne et al., 2007).

2.3.1. Mother-to-child transmission of HIV

Mother-to-child transmission (MTCT) of HIV, describes the vertical transmission of the
virus from an infected mother to her infant. The term MTCT implies that blame rests
solely on mothers for transmitting the virus to their children. However, reality dictates
that the mother is not the only conduit of the virus so that the term should be modified to
parent-to-child transmission. However, in keeping with current convention and
terminology and for issues of consistency, this thesis will refer to vertical transmission as

MTCT.

Three possible routes of HIV infection via MTCT exist: initially through conception;
during pregnancy, labor and delivery; and in the postpartum period, through
breastfeeding. A significant number of the world’s children become infected through
MTCT, accounting for approximately 90% of the approximately 700,000 HIV infections
that occur annually among children, throughout the world. Epidemiologically, the
pediatric HIV burden is suffered mostly (90%) by African children (UNAIDS/WHO,
2005). South African estimates for 2006 indicate that, in a single year, 36,000 infants
were HIV infected at birth (Dorrington et al., 2006).

Transmission risk estimates based on a meta-analysis of several studies indicates that in
the absence of ART prophylaxis and effective obstetrical interventions, MTCT of HIV
through pregnancy, labor and delivery is responsible for an infection rate of
approximately 15 to 30% for infants born to HIV infected mothers (Table 2.1) (De Cock
et al., 2000). Postnatal breastfeeding up to six months contributes to the cumulative

transmission risk of 25 to 35 % and for extended breastfeeding 18 to 24 months. The
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cumulative risk of infection can be as high as 45% (De Cock et al., 2000; Kourtis et al.,

2006).

However, when pregnant women receive obstetrical interventions, use replacement
feeding and highly active antiretroviral therapy (HAART), as is the case in the developed
world, transmission rates can be as low as less than 2% (Cooper et al., 2002). In the
developing world, use of ART is estimated to decrease transmission rate of HIV to

newborns to 5-14% from 10-20% (Leroy et al., 2004).

2.3.2 Transmission risk estimates attributable to breastfeeding

Breastfeeding has been found to pose a significant risk for HIV transmission. An estimate
of transmission risk through breastfeeding was first reported by Dunn and colleagues
(1992) to be 14% (95% CI 2-22%), based on a meta-analysis of studies on breastfed and
formula fed infants, using ELISA at 18-24 months for determining infection (Dunn et al.,

1992). This estimate was later identified as a cumulative risk over 24 months.

A later estimate found that during the postnatal period, 5 to 20 % of infants are infected
because of breastfeeding (De Cock et al., 2000). The study also indicated that risk of
transmission increased with duration of breastfeeding, such that extended breastfeeding, a

common practice in developing countries, increased the risk of infection (Table 2.1).

These early estimates of transmission risk attributable to breastfeeding, although

providing essential data, have significant limitations.

In addressing the limitations of the studies, the transmission risk estimates were based on
diagnostic tests used to determine child infection, and stand out as a primary
consideration. Initially, studies estimating transmission risk used enzyme-linked immuno-
absorbent assay (ELISA) to diagnose HIV infections of children. The ELISA test

measures HIV antibodies but does not confirm the presence of the virus. Therefore, an
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infant born to an infected mother may have circulating antibodies without being infected.
Since maternal antibodies disappear by 15 months, ELISA tests are performed after this
period, usually when the child is 18 months of age (BHITS, 2004). Although diagnostic
use of ELISA under these conditions is appropriate, the test is unable to estimate the
transmission point and therefore cannot distinguish transmission during breastfeeding
from that of pregnancy or labour and delivery. Dependency on the ELISA for diagnosis
in the early studies also meant transmission estimates were based on comparisons
between breastfed and formula fed infants, which would provide inaccuracies since the

groups might not be comparable (Coutsoudis, 2003).

An additional limitation of a majority of studies investigating infant feeding and HIV
transmission has been a lack of clearly defined breastfeeding patterns of study
participants. Therefore, earlier estimates of HIV transmission rates (10-20%) were
unclear whether participants were practicing exclusive breastfeeding (EBF), predominant

breastfeeding (PB) or mixed feeding (MF).

Standard WHO definitions, outlined on Table 2.2, provide specific definitions of
breastfeeding patterns. Rigorous studies specify the operational definitions of

breastfeeding patterns and provide clarity of results and guidance for policy development.

Infant diagnosis is now possible at an earlier stage of life using the polymerase chain
reaction (PCR) test. This test amplifies genetic material from the virus and detects the
presence of HIV infection. As a result, a PCR test that is initially negative at 6 weeks of
an infant’s age but can become positive at a later age (>6 weeks), is the current

international standard for determining postnatal transmission attributable to breastfeeding

(BHITS, 2004).

15



2.3.3 Low transmission risk associated with exclusive breastfeeding

In the area of postnatal HIV transmission, two key studies, one from South Africa
(Coutsoudis et al., 1999) and the other, Kenyan (Nduati et al., 2000), were critical in
elucidating the association between infant feeding and transmission risk. Data from these
two studies were presented in high impact journals, received a wide audience and fueled

an often-passionate debate amongst researchers, clinicians and frontline workers.

The Coutsoudis and colleagues study (1999) based in Durban, South Africa, is widely
recognized as the landmark study that provided important data suggesting low
transmission risk was associated with EBF of infants born to HIV-infected mothers.
Although the primary outcome of this randomized trial was to determine the association
between vitamin A supplementation and MTCT risk, the secondary objective was to
asses the relationship between feeding patterns of HIV infected mothers (n =551) and
MTCT of their infants. Women chose to either breastfeed or formula feed, following

counseling.

The study was well designed in that transmission risk factors did not differ in the three
feeding groups, EBF (n=18), formula fed (n=157) and mixed breastfed (n=276). Results
indicated that infection estimates at 3 months of age found 21.3% (95% CI 17.2-25.5) of
breastfed infants (n=393) to be infected in comparison to 18.8% (12.6-24.9) of never-
breastfed infants (n=156), (p=0.5). Mixed feeding emerged as a transmission risk, since
there was a significantly lower proportion of HIV infection of infants who were EBF for
3 months (14.6% [7.7-21.4]), compared to those who were mixed fed (24.1% [19.0-
29.2)), for the first 3 months, p=0.03. The researchers were careful to adjust for potential
confounders like maternal CD4-cell/CD8-cell ratio, syphilis screening test results, and

preterm delivery (Coutsoudis et al., 1999).
Through Kaplan-Meier analysis, the cumulative probabilities of HIV infection up to 6

months were estimated to be similar between infants who were formula fed (0.194 [95%

CI 0.136-0.260] and those who were EBF (0.194 [95% CI 0.125-0.274]), but higher
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among mixed fed infants (0.261 [95% CI 0.205-0.319]). Essentially, from these data it
seemed that EBF decreased infant risk of postnatal HIV infection, and that infants who
were EBF for a minimum of 3 months had no excess risk of HIV infection at six months
of age compared to infants who were formula fed. Moreover, the EBF infants had
significantly lower rates of HIV transmission at 6 and at 15 months compared to infants
who were partially breastfed plus received other foods and liquids (mixed fed) in early

infancy (Coutsoudis et al., 2001).

The findings of this study were critical in the area of public health policy since they
provided the first indication that safe breastfeeding, in the form of EBF, may exist as a
potential feeding option for infants born to HIV infected mothers in breastfeeding
communities. When these results emerged, the practice and philosophy around infant
feeding in the context of HIV was very much focused on avoiding HIV infections at all
cost. As a result the avoidance of breastfeeding was strongly advocated, a policy that
disregarded issues of child survival. In settings where breastfeeding was universal, like
Africa, avoidance of breastfeeding was challenging to implement operationally, since
health care workers had spent decades promoting breastfeeding as an effective infant

survival strategy.

The Kenyan randomized clinical trial contradicted most of the Coutsoudis findings. In the
Nduati and colleagues (2000) trial, 425 pregnant women were randomized into
breastfeeding (n=212) and formula feeding (n=313) groups. Mothers were followed for
24 months postpartum, at which point the cumulative probability of HIV-1 infection was
found to be 36.7% for breastfed infants and 20.5% for their formula fed counterparts
(p=.001). The rate of breastmilk transmission was estimated to be 16.2%, with 44% of
HIV-1 infections in the breastfeeding group attributable to breastmilk (Nduati et al.,
2000). Clearly, these findings indicated that there was a significantly higher transmission
rate associated with breastfeeding. However, at the two year mark, the mortality rates
were found to be similar in the feeding groups, with breastfeeding estimated at 24.4%
compared to 20.0% for formula, (p=.30), this relationship was maintained following

adjustment for HIV status. Additionally, the rate of HIV-free survival at two years was
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significantly lower for breastfed infants at 58.0% than it was for formula fed infants
(70%), p=.02. There were no significant differences found in morbidity outcomes
(including diarrhea and pneumonia) between the two feeding groups although
breastfeeding infants had significantly better nutritional status during the first 6 months of

life (Nduati et al., 2000).

An additional controversial finding of the Kenyan trial was the higher number of
maternal deaths in the breastfeeding group (18 mothers) compared to the formula feeders
(6), p=-009 (Nduati et al., 2001). In contrast, the Coutsoudis study found that maternal
mortality was not significantly different in their study, with two deaths from the
breastfeeding group and three in the formula group reported (Coutsoudis et al., 2001).
Increased risk of maternal mortality associated with breastfeeding for HIV-infected
mothers has generated some concern. However, similar to the Durban study, other studies
have not confirmed negative health outcomes associated with breastfeeding for infected

mothers (Papathakis et al., 2004).

The substantially different outcomes, and the differing messages arising from the above
two key studies, added confusion to the already complex issue of infant feeding and HIV
transmission risk. The Coutsoudis study indicated that EBF had the potential of being a
safe breastfeeding option for HIV infected women in resource poor settings, but the
Nduati research group findings showed the reverse, identifying breastfeeding as highly

risky, with formula being more protective.

Limitations exist for both studies; however, the Kenyan study had several confounders
that would affect study outcomes. The South African study was limited in that the data
emerged from a trial not specifically designed to examine infant feeding practices as they
relate to transmission risk. As well, the study was deemed too small to provide strong

evidence.

The initial concern with the Kenyan study was that exclusivity in both the breastfeeding

and formula group was an issue, with an indication that the breastfeeding group had more
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mixed feeders assigned to the group than to its formula counterpart. Furthermore, the
formula feeding mothers seemed to be non-representative of the population, since the
women were well resourced (i.e. access to a safe water supply). Participants using
formula received significantly more support from the research team to insure appropriate
preparation and feeding methods, while support seemed absent for the breastfeeding
group. Finally, maternal characteristics were not similar amongst feeding groups since
the immune status of the mothers in the breastfeeding group were more compromised
than in the formula group, a factor that should have been dealt with as a result of

randomization.

Since findings of these two studies were in conflict with one another, there was a call for
larger scale studies designed specifically to elucidate the infant feeding determinates of

HIV transmission from a mother to her child.

In response to the identified need, a large Zimbabwe based Vitamin A and HIV
transmission study (ZVITAMBO trial), included in their research a study examining
breastfeeding associated HIV transmission as it relates to infant feeding practices (Iliff et
al., 2005). The ZVITAMBO study essentially confirmed the findings of the Coutsoudis
research, illustrating the low risk of HIV transmission for HIV exposed infants that were
exclusively breastfed to three months of age, compared to the mixed fed babies. The data
were on 2,060 infants, all initiated on breastfeeding, and none of the mothers fed formula
due to lack of availability in the study area. Postnatal transmission was determined when
infants tested positive following a negative test at six weeks, using the PCR test. The
postnatal transmission was 12.1 % at 18 months, with early mixed feeding (before three
months) being associated with a four-fold (4.03, 95% CI 0.98-16.61) risk of transmission
at 6 months compared to EBF. At 12 months, mixed feeding was associated with a three-
fold risk (3.79, 95% CI 1.40-10.29) and a doubling of the risk (2.60, 95% CI 1.21-5.55) at
18 months (Iliff et al., 2005). Over the 18 month period, transmission risk with
predominant breastfeeding ranged between 1.6-fold to 2.7 fold risk compared to EBF, a
relationship that was only significant at 12 months (Iliff et al., 2005). These findings

confirmed that the high HIV transmission risk associated with mixed feeding is
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associated with the highest risk for infection. As well, the data showed that strict
adherence to EBF is important given that even small amounts of non-milk liquids

increased transmission risk.

Data from this large trial also indicated that a mother’s immune status is a significant risk
factor for MTCT. Immuno-suppressed mothers with CD4 levels less than 200 cells/ml
were five times more likely to infect their infants during breastfeeding compared to
women with higher CD4 levels (> 500 cells/ml) (Iliff et al., 2005). Other studies have
also reported a strong association between immune status and postnatal transmission of
HIV (Kourtis et al., 2006; Newell, 2006; Rollins et al., 2004). Table 2.2 outlines some of
the maternal and infant risk factors associated with MTCT of HIV.

The Breastfeeding and HIV International Transmissioﬁ Study Group (BHITS) carried out
a meta-analysis of individual patient data from trials in breastfeeding communities. They
estimated the rate of transmission to be 8.9 transmissions per 100 child-years of
breastfeeding or 0.74% per month of breastfeeding. Thus 6 months of breastfeeding was
estimated to be associated with a 4-5% risk of infection. This risk of transmission was
related to mixed feeding, with infection risk being constant over the breastfeeding period

(BHITS, 2004).

The most recent and most robust evidence to date on infant feeding as it relates to
transmission risk is from a large, prospective cohort study from KwaZulu-Natal, South
Africa (Coovadia et al., 2007). This is an observational study that encompasses rural and
urban populations in KwaZulu-Natal, a highly HIV prevalent province of South Africa..
The study was designed specifically to investigate HIV transmission risk in relation to
infant feeding practices as a primary outcome. In the study, HIV infected (n=1372) and
non-infected (n=1345) women were recruited. Regardless of feeding practices, mothers
received infant feeding counseling and regular scheduled visits for a six-month period,
with detailed infant feeding intake documented by the mothers. Data were available for

1,276 infants (Coovadia et al., 2007).
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Results of the study estimate a transmission rate of 4.04% (CI 2.29-5.76%), following 6
months of EBF. The high risk of adding solids to infant intake were clearly illustrated,

with an 11 fold risk of HIV transmission in the first 6 months of life for infants mixed fed

‘breastmilk plus solids compared to EBF infants (HR 10.87, CI 1.51-78.0, p=0.018). In

comparison, infants mixed fed formula plus breastmilk (at 14 weeks), were twice as
likely to be infected compared to EBF babies (HR 1.82, CI 1.7-3.06, p=0.057). There was
no significant greater risk of infection by 6 months for infants fed breastmilk plus other
liquids (HR 1.56, p = 0.308). Mortality risk by 6 months was significantly less for EBF
(6.1%) than for replacement fed infants (15.1%), (HR 2.06 CI 1.00-4.27, p=0.051),
(Coovadia, 2007). Through multivariate analysis, it was found that risk of infection for
EBF infants was associated with maternal immune status. Hence, infants born to mothers
with CD4 counts between 200-500 ml/mm® were twice as likely to be infected or die as
infants of mothers with CD4 levels above 500. Infants of mothers with CD4 cell count

below 200 had close to a four-fold risk of infection or death (Coovadia et al., 2007).

This important study also provided evidence for targeting and initiating ART for mothers
with low CD4 counts as soon as possible, as an effective means of decreasing the risk of
MTCT. The findings also confirmed the continued need to promote, protect and support
EBF for women in resource poor settings, regardless of HIV status. Those women who
are HIV negative or unaware of their status, still benefit from practicing EBF by
improving the survival of their children. Infected women who EBF their infants benefit

from a low transmission risk while protecting their children’s health.

2.3.4 Why EBF results in low transmission rates: potential mechanisms

Mechanisms of how EBF results in lower transmission rates have not yet been elucidated.
However, the site of transmission of HIV-1 is hypothesized to be at the lympho-epithelial
tissues of the tonsils; gastrointestinal epithelium; M cells which are a component of the
Peyer’s patches in the gut mucosa and other lymphoid gut associated tissue (Hanson,

2004). It seems the mucosal surface of the infant’s gastrointestinal tract might be the
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most vulnerable port of entry for HIV, where the virus may enter the sub-mucosa through
lesions or breaches in the gut (John-Stewart et al., 2004). Unrestricted access to the
bioactive components of breastmilk (Table 2.3), takes place because of breastfeeding
exclusively which results in the maintenance of the integrity of the mucosal barrier and
limits the inflammatory response at the gut mucosa (Smith & Kuhn, 2000). Overall,
human milk with its antimicrobial, anti-inflammatory and immuno-modulating function
may play an active role in protecting the exclusively breastfed infant from transmission

of the virus (Lonnerdal, 2006).

Given these hypotheses, authors of the Durban study (Coutsoudis et al., 2001)
hypothesize that EBF infants are exposed to fewer bacterial contaminants from foods and
other fluids that may damage the gut lining and cause small lesions in the immature gut.
These lesions can provide access for the virus and facilitate infection. It is also possible
that women who practice EBF will follow practices that minimize breast inflammation,
mastitis, and cracked, bleeding nipples, all known risk factors for breastfeeding-related
HIV transmission (Piwoz et al., 2004). Finally, breastmilk promotes the establishment of
beneficial intestinal micro flora that may contribute to an infant’s immune response

against HIV (Smith & Kuhn, 2000).

2.4 Nutritional and immunological constituents of breastmilk

Breastmilk contains all of the nutrients needed by the newborn during the first six months
of life (WHO, 2006). These include the metabolic fuels provided by macronutrients (fat,
protein, carbohydrate), and the basic components required for tissue growth and
development, such as fatty acids, amino acids, minerals, vitamins, and trace elements.
These nutrients in human milk are highly bioavailable due to nutrient-nutrient
interactions, thus enabling enhanced nutrient utilization (Lonnerdal, 1985). Additionally,
several nutrients play a significant role on host immune defenses. For example, vitamin A
influences the integrity of the mucosal surface so a deficiency may be related to HIV

progression (Semba et al., 1994).
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Given that infants consume a considerable amount of breast milk (approximately 750
ml/d), it is surprising that HIV postnatal transmission rates are not higher in infants
breastfed by HIV infected mothers. This phenomenon is probably due to a well-
integrated innate and adaptive immune system at work. Human milk is replete with
bioactive components (Table 2.3) which contribute to the immune and non-immune
protection of breastfed infants. For instance, proteins in human milk have bioactive
functions, in addition to providing amino acids for protein synthesis by the infant
(Hanson et al., 1978). Whey proteins (i.e., lactoalbumin, lactoferrin, lysozyme,
lactoperoxidase) which are predominant in breast milk work synergistically to provide
immune and non-immune protection to the developing infant (Lonnerdal, 1985). Casein
in breast milk has been shown to prevent the attachment of Helicobacter pylori to human
gastric mucosa, thus protecting infants from gut-associated pathogens (Hamosh, 1997).
Other proteins such as epidermal growth factor and insulin-like growth factor function on
the infant’s immature gut, essentially helping close up the leaky mucosal lining (Hanson,
2004). All five basic immunoglobulins (IgA, IgG, IgM, IgD, IgE ) have been identified
in human milk, with HIV-1 specific IgG and IgA being the most abundant and believed
to play a role in protecting the newborn from transmission of the virus (Becquart et al.,

2000).

Breast milk also contains leukocytes, most (90%) being neutrophils and macrophages and
the remainder (10%), lymphocytes. Majority of lymphocytes in breast milk are T cells,
with the proportions of CD4 (helper) to CDS8 cytotoxic T lymphocytes (CTL) being
similar to those in blood. In plasma, HIV-specific CTL plays a crucial role in decreasing
HIV levels. A collaborative study between African and U.S. researchers identified HIV-
specific CTL in the breast milk of infected women in Zambia and in the U.S.A. Based on
their findings, the authors suggest that breastfed infants of infected mothers are protected
directly by HIV-specific CTL found in breast milk. They further propose that CTL may
act locally on the mammary gland to decrease viral load in breast milk, thus decreasing

the risk of HIV transmission to the infant (Sabbaj, et al., 2002).
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2.4.1 Optimal feeding for high-risk settings, the role of EBF

There is irrefutable evidence that breastfeeding in all populations (not just the infected)
reduces infant morbidity and mortality associated with common childhood infectious
diseases, in both industrialized and developing countries (Kramer & Kakuma, 2002;
WHO, 2000a). The gains are much greater within resource poor settings. Consequently,
in most developing countries, compared to infants who are breastfed, formula-fed infants
have a substantially higher risk of mortality due to non-HIV infectious diseases, such as
diarrhea, malnutrition and respiratory infections (WHO, 2000a). A landmark Brazilian
study demonstrated that formula feeding was associated with a 14-fold increase in
diarrhea-associated mortality for all infants and a 25-fold increased risk in infants less

than two months of age (Victora et al., 1987).

In Ghana and Peru, breastfeeding avoidance was associated with a 10-fold risk of the
infants dying when compared to predominantly breastfed infants (Bahl et al., 2005).
Over time, numerous other studies have provided robust evidence for the countless child

and maternal benefits of breastfeeding, particularly EBF (WHO, 2000a).

A feature Lancet series presented evidence on the most effective strategies to prevent
death of under-5 year old children from common childhood illnesses in developing
countrieé, and which account for the highest mortality rates in this age group (Jones et al.,
2003). Analysis of data gathered from 42 developing countries that experienced 90% of
these childhood illnesses was conducted by a panel of global experts. The evidence from
this study identified that universal breastfeeding in resource-limited settings as the
number one, most cost-effective child survival intervention, since it could prevent 13 to
15% of deaths in children under five years old. Overall, as an intervention; breastfeeding
was found to be more effective than other strategies, such as vaccination or replacement

feeding plus an ARV (Jones et al., 2003).

Moreover, in contrast to the estimated 242,000 infant deaths that occur annually,

associated to MTCT of HIV through breastfeeding and the majority being non-
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exclusively breastfed (UNICEF, 2000), WHO/UNICEF estimates that in developing
countries about 1.45 million lives of children under two years of age are lost each year as

a result of not breastfeeding (WHO, 2005).

The protective characteristics of breastfeeding are largely attributed to the high nutrient
quality and immunological constituents of breast milk (Hanson et al., 1978). Hence, in
poor settings, avoidance of breastfeeding by HIV infected mothers who lack access to

safe replacement feeding methods, would greatly compromise infant health and survival.

Infant feeding guidelines outlined by WHO/UNICEF/UNAIDS (2006) recommend that
HIV-infected mothers practice EBF in situations where women cannot ensure that
replacement feeding is acceptable, feasible, affordablé, sustainable, and safe (AFASS).
While in industrialized countries HIV infected women are advised to avoid breastfeeding

and use formula to feed their newborns instead.

Although formula is the recommended infant feeding option for HIV positive mothers in
developed countries, this is often not a feasible or preferred choice for women in
resource-poor communities due to the prohibitive cost of formula, the lack of
infrastructure to ensure formula availability during unstable conditions, and the socio-
cultural stigma associated with formula feeding (Coutsoudis et al., 2002). Additionally,
most women in developing countries (particularly in Africa and Asia) initiate
breastfeeding of their infants, with many continuing to the second year of life (WHO,

20004a).

Some countries (Botswana, South Africa) have responded to the HIV epidemic by
providing free formula, a policy that can have dire consequences within an African
setting, even in relatively well-resourced countries. Such an event occurred in Botswana
between January to March 2006, where there was a diarrheal outbreak with 23,998 cases
reported. The outbreak was a result of heavy floods that had the effect of overwhelming
the country’s sanitation system. The consequences were 486 infant deaths, with children

under 12 months being the most vulnerable. Analysis of the situation indicated that not
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breastfeeding ‘was a primary risk factor for diarrhea (Odds Ratio=50) and mortality,
OR=8.5 (Creek et al., 2006). Follow up studies found that of the 154 patients with
diarrhea, 23% of the infants who died were not breastfeeding, while none of the breastfed
infants died. Of the infants who died, 51% received the free formula program. The
primary predictor of death was severe malnutrition related to insufficient formula, not

HIV infection (Creek et al., 2007).

2.5 Infant feeding guidelines for infected women in resource poor settings

Infant feeding guidelines outlined by WHO (WHO/UNICEF/UNAIDS/UNFPA., 2004)

recommended that:

When replacement-feeding options are acceptable, feasible,
affordable, safe, and sustainable (AFASS), avoidance of all
breastfeeding is recommended; otherwise exclusive
breastfeeding is recommended for the first few months of life,
followed by weaning, only if a nutritionally adequate and safe

diet is maintained.

In October 2006, WHO amended their recommendations with a substantial change,
advocating the continuation of breastfeeding until replacement feedings are AFASS
(Table 2.3). The new guidelines reflect a modified philosophical approach to infant
feeding in the context of HIV. Previous guidelines focused on the prevention of HIV-
infection of the infant, while the new guidelines promote the prevention of postnatal

transmissions while improving HIV-free child survival (WHO, 2006).

While South Africa’s infant feeding recommendations reflect those of the United Nations
by advocating EBF for the first six months of an infant's life (Department of Health,
2000), the actual practice of EBF within the country appears uncommon. In fact, South
Africa’s estimated rate of EBF (10.4%) for infants under 4 months of age is amongst the
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lowest in sub-Saharan Africa (UNICEF, 2001). We previously reported that early mixed
feeding was a common practice of mothers from a South African urban settlement

community, with close to a third of mothers feeding their infants solids by the first month

of life (Sibeko et al., 2005).

Concern over transmission of HIV during breastfeeding presents HIV positive mothers
and health care workers in developing countries with a challenging predicament of
having to balance the risk of passing on the virus through breastfeeding versus the risk of

infant mortality.

2.5.1 Risk, benefit balance and the infant feeding dilemma of infected mothers

While the evidence accumulated on the benefits of EBF for women living with HIV, the
risk and benefits of breastfeeding continue to be debated, with governments in
developing countries seeking guidance. Years have been spent in some countries on
promoting, protecting and supporting breastfeeding for child survival. In the era of HIV,
infant feeding became a more complex issue requiring development of new government

policies, national guidelines and resource allocations.

One attempt at providing some direction for policy development within resource poor
settings came from Ross and colleagues (2005). This group employed mathematical
models using WHO infant feeding recommendations combined with infant mortality rates
(IMR) that describe different condition and use recent data on postnatal transmission risk
for EBF and mixed feeding. Through their assessment they found that for settings where
IMR > 25/1000 live births, EBF for 6 months followed by early breastfeeding cessation is
recommended, while in situations where IMR < 25/1000 the evidence implies

replacement feeding from birth may provide the best outcome (Ross et al., 2004).
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2.5.2 Successful promotion and support of EBF

Support of infant feeding practices by mothers plays a crucial role in empowering women
to EBF. Various programs have used trained peer counselors to support women to EBF

with great success (Haider et al., 2000; Haider et al., 2002; Nankunda et al., 2006).

In South Africa, it was found that antenatal home visits, by trained counselors, were
significantly associated with 75% of HIV-infected mothers being able to adhere to their
prenatal intention to EBF their infants (Bland, et al., 2007).

The same researchers also investigated whether outside of support, access to clean water,
adequate fuel, refrigeration and regular maternal income combine to influence infant
feeding choices. Of 1,253 HIV-infected women, only 3% of women had access to all
resources whereas 23% of these women chose replacement feeding. Overall, significantly
more HIV-infected women chose to EBF (73%) than replacement feeding (9%), which
was appropriate given that most women did not have access to sufficient resources to

support replacement feeding (Bland et al., 2007).

2.5.3 Early cessation of breastfeeding

Since prolonged breastfeeding carries a cumulative risk of infection (Leroy et al., 2004),
early breastfeeding cessation has been advocated, however there is concern over the
morbidity and mortality risk associated with abrupt, early weaning. Growth faltering and
a high risk of infant morbidities such as diarrhea and respiratory infections have resulted
from early cessation of breastfeeding (WHO, 2000a). For mothers, breast pathology and
other lactation issues have been identified as being related to stopping breastfeeding

rapidly (De Paoli et al., 2006).

Hence, the recommendation of early breastfeeding cessation as a strategy for decreasing

the cumulative risk of HIV infection from breastfeeding has to be implemented with
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much care and within the context of supporting appropriate complementary feeding
practices (Piwoz, et al., 2001). Breastmilk is a significant source of nutrients and
immunological protection for the infant, once discontinued the introduction of
contaminants via the infants intake of complementary foods and liquids coupled with
inadequate intake may work synergistically in increasing risk of developing common
childhood illnesses such as diarrhea (Coutsoudis, 2006). As well, breastmilk contributes
substantially to the energy intake of an infant, hence removing this source of energy and
protein compromises the infant’s ability to meet energy needs, especially in resource-
limited settings where an appropriate nutrient dense replacement feeding is unaffordable

(Dewey & Brown, 2003).

In Coéte d'Ivoire, through a prospective cohort study, investigators were interested in
assessing the complementary feeding and child nutritional status of children born to HIV
infected mothers. As a strategy to reduce transmission of HIV (Becquet et al., 2006),
mothers were counseled to EBF and then weaned around four months. Findings showed
that breastfeeding was stopped completely for 77% of infants (n=262) by the first year
with a median duration of four months. Introduction to complementary foods took place
at about 7 months of age for most infants with formula and infant foods introduced earlier
to some at about four months. Dietary diversity was low at 6 months but improved by 12
months. Complementary feeding was inadequate at 6 months and associated with growth
failure for the next 12 months, with a 37% increased risk for stunting (Becquet et al.,

2006).

In the Zambia Exclusive Breastfeeding Study (ZEBS), there was no significant difference
found in HIV-free survival at 24 months between infants for whom breastfeeding ceased
at four months versus those who continued to breastfeed (Sinkala et al., 2007). In the
Kisumu Breastfeeding Study in Kenya, infants experienced increased diarrhea and
hospitalization following early cessation of EBF (Thomas et al., 2007). Similarly, a
Uganda study found an increased risk of gastroenteritis and infant deaths with early

breastfeeding cessation (Onyango et al., 2007).
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These data illustrate the potential risk associated with early breastfeeding cessation. It
should be noted that studies have not attempted gradual breastfeeding cessation, coupled
with increased support during the transition period. As well, none of these studies used

sustainable alternate feeding as part of the complementary feeding transition phase.

In many developing countries, finding effective ways to make breastfeeding safer for
HIV positive women who do not have access to safe, nutritious, and affordable breast
milk substitutes and replacement foods has become a priority issue. Several feeding
options have been suggested for infected mothers to use once breastfeeding ceases. One
feeding option identified by WHO (WHO/UNAIDS/UNICEF, 1998), is the use of
manually expressed heat-treated breast milk by HIV infected mothers, when replacement

feeding is unavailable.

2.6 Use of heat-treatment to inactivate HIV-1 in breastmilk

Retroviruses are heat sensitive, thus both cellular and acellular HIV-1 can be inactivated
through pasteurization at 56°C to 62.5°C for 30 minutes using the Holder pasteurization
method, a process that is widely used in human milk banking (Orloff et al., 1993). This
pasteurization method is unlikely to work in many community settings since it is time
consuming and requires investment of equipment such as a clock, thermostat or

thermometer.

In an attempt to develop an in-home heat-treatment method, two user-friendly
pasteurization methods have emerged from research work in this field: the Pretoria
pasteurization (PP), developed by a South African researcher, Dr B Jeffery; and Flash-
heating (FH), introduced by an American researcher, Dr Caroline Chantry. Table 2.4
outlines the procedures for both pasteurization methods. Briefly, PP requires the boiling
of water in a pot, and then immersing the glass jar of EBM with lid on in the boiled water
for 20 minutes then cooled before infant feeding. The procedure for FH, differs in that it

requires the jar of EBM (without the lid and in a jar so that the EBM measures at least
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two finger levels below the water level) to be placed in a pot of water which is then
heated to a rolling boil. At this point, the virus is deactivated. The jar is then removed

immediately, closed with lid, cooled, and cup-fed to the infant.

The PP method involves use of passive heat transfer from a container of boiled water
(Jeffery & Mercer, 2000). Initial studies to confirm inactivation of HIV by PP and
detected by use of co-culture methods, demonstrated that there was no evidence of HIV
replication when infected breastmilk samples were PP heat-treated. However, data
indicated that the researchers were unable to detect HIV consistently in unheated controls
(Jeffery et al., 2001). The PP method requires no use of temperature gauges since boiling
water is the visual cue needed to assess readiness, but it does require use of a clock (for

timing the length of time jar of EBM left in boiled water).

Flash-heating (FH) is a heating method developed to duplicate commercial flash-
pasteurization that functions on the principal of using a high temperature, short-time
(HTST) pasteurization method. Flash-heating was first introduced by Chantry in Puerto
Rico, where she and her colleagues illustrated that FH effectively destroyed HIV-1
(Chantry et al., 2000) This method depends on visual evidence that the water is boiling
and requires no measurement of time or temperature. The simplicity and lack of fragile
equipment, renders FH as user friendly and adaptable for in-home heat-treatment of

expressed breastmilk (HTEBM) by HIV-infected mothers.

2.6.1 Comparison of Pretoria pasteurization and Flash-heating: methods to

inactivate HIV in haman milk

Using HIV spiked breastmilk samples from healthy women, researchers tested the ability
of PP and FH to inactivate cell-free HIV, and their impact on selected proteins and
vitamins (B-12, vitamin A, vitamin C, riboflavin, folate and antimicrobial proteins

lactoferrin and lysozyme). In addition, the bacterial safety of both pasteurization methods
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was investigated by assessing the ability of FH and PP to eliminate Escherichia coli and

Staphylococcus aureus from breastmilk samples (Israel-Ballard et al., 2005).

Findings from this study showed that FH eliminated cell-free HIV whereas HIV activity
was still detectable with PP. Both methods were effective in destroying bacteria, with no
significant impact on the composition of the chosen nutrients (listed above) in breastmilk,
using either method. Natural antibacterial activity was retained more effectively

following FH than with PP (Israel-Ballard et al., 2005).

2.7 Analysis of Flash-heated breastmilk: expressed breastmilk from HIV-infected

women

Some of the studies on the impact of FH on expressed breastmilk (EBM) are limited by
the source of the EBM. Hence, data on the impact of FH on EBM experiments were
conducted on HIV-1 spiked EBM from uninfected mothers, rather than on naturally
infected samples. However, more recently, comparison data on the effect of FH on EBM
from HIV-infected women has been conducted. These studies were carried out in South
Africa by Israel-Ballard and colleagues - the same community that the research for this

thesis was conducted.

2.7.1 Safety studies of Flash-heated breastmilk: viral and bacteriological analysis

To verify that FH does inactivate the HIV virus in human milk, the EBM of 84 HIV-
infected mothers (providing 98 samples of breastmilk), from a settlement community in
South Africa were used. Using FH and unheated controls, analyses that differentiated
active versus inactivated cell-free HIV were undertaken using reverse transcriptase (RT)
enzymatic activity assay (Israel-Ballard et al., 2007). Cellular infection requires
functional RT and therefore the presence of active HIV was determined using an assay

that provides a quantitative measurement of RT activity. This analysis method correlates
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well with RNA quantification of HIV (Greengrass et al., 2005; Jenning et al., 2005;
Malmsten et al., 2003).

All FH samples showed undetectable levels of HIV when compared to unheated controls
(Fig. 2.2), a difference that was statistically significant (p<0.001). Detectable HIV was
found in the breastmilk of 31% (26/84) of the mothers. There was a significant
association found between detectable virus in breastmilk and lower breastmilk volume
and low maternal CD4" lymphocyte counts (OR=0.20; 95% CI 0.53-0.74) and lower
volumes of breastmilk expressed (OR=0.90; 95% CI 0.83-0.97) (Israel-Ballard et al.,
2007).

The impact of FH on the anti-microbial properties of breastmilk is important to
understand, particularly in settings where refrigeration is absent and the possibility of
contaminants is high. To determine the bacteriological safety of EBM post heat-
treatment, samples of breastmilk from HIV-infected mothers (n=38), all from the same
community as the virology study, underwent FH. Heated samples were compared to
unheated controls after storage at room temperature for zero, 2, 6, 8 hours. Total colony
counts following 24 hours of incubation, resulted in the identification of E. coli, S. aureus
and Group A and Group B Streptococci. There was a significantly higher amount of
growth (p<0.001) and greater bacterial propagation (p<0.005) in the unheated samples at
each time point compared to FH samples (Fig. 2.3). Flash-heated samples did not contain
any pathogenic growth, however E. coli (n=1) and S. aureus (n=6) were observed in

unheated samples (Israel-Ballard et al., 2006).

Although, this study did not specifically determine the anti-microbial activity of FH
breastmilk by introducing specific contaminants to evaluate activity remaining post heat-
treatment, the data show that FH does eliminate pathogenic and non-pathogenic bacteria.
Most significantly, the study demonstrated that FH breastmilk does not have significant
bacterial growth up to 8 hours at room temperature. Hence, HTEBM is safe for infant
consumption for a specified period even in households without refrigeration, which might

be the settings where HTEBM is the most beneficial.
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2.7.3 Nutrient analysis of Flash-heated expressed breastmilk.

Analysis of the impact of FH on the vitamin content of EBM was investigated, using the
EBM samples of 50 HIV-infected mothers from an urban South African community. The
FH samples were analyzed for vitamin A, vitamin C, riboflavin, vitamin B, folate and
vitamin B, (Israel-Ballard et al., 2008). While FH did not significantly affect vitamin A
content, concentrations of Vitamin C, By, and folate were significantly increased when
compared to unheated samples. Riboflavin was decreased to 59% (95% CI 44-81) of
content of unheated breastmilk while B decreased to 96% (95% CI 92-99) of control.
(Israel-Ballard et al., 2008).

The increased vitamin C, folate and Bj, content of the heated samples was attributed to
the release of the vitamins from their binding proteins because of the heating process.
The bioavailability of these increased nutrients has yet to be determined. The results
concerning the nutritional quality of the breastmilk undergoing heat-treatment are
encouraging as there was minimal decline in B¢ following FH, and riboflavin was the
only vitamin with a substantial decrease in concentration. The authors of the study do
point out that previous studies have not found a significant decrease in riboflavin content
using similar pasteurization methods. As well imputed riboflavin values were used for
analysis, which could vary results by approximately 25% (Israel-Ballard et al., 2008).

Although, considered heat-stable, studies have yet to be conducted on trace minerals.

2.7.4 Impact of FH on immunological properties of breastmilk.

Given the immunological protection infants receive from breastmilk, it is important to
measure the effect of FH on the immune properties of breastmilk. Using the EBM of
urban South African HIV-infected mothers (n=50), the total immunoglobulin levels (IgA
and IgG), and immunoglobulin activity, measured by specific antigen binding capacity
for HIV gp 120 (glycoprotein on HIV envelope that binds the virus to the CD4 protein),

influenza and poli viruses, and Salmonella, were analyzed (Chantry et al., 2008). Results
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showed a significant decrease (p<0.001) in concentration for both IgA and IgG of 20%
(95% CI 15-25) and 33% (95% CI 27-39), respectively. Decreases were also observed for
the antigen-specific binding capacity immunoglobulins, with anti-HIV gp 120 IgG
decreased by 26% (95% CI 18-33) and anti-pneumococcal polysaccharide by 30% (95%
CI 21-38) -all significant changes (p<0.001). The largest decrease was observed with
anti-poliovirus IgA which declined by 34% (95% CI 26-41). An increase was found in
the immunoglubulins binding to influenza, with IgA binding increasing by 13%
(p=0.029) and IgG by 15% (p=0.025). An increase observed for anti-Salmonella 1gA did
not reach significance, p=0.13 (Chantry et al., 2008). Despite these changes, heat-
treatment is necessary and is even used when feeding very high-risk premature infants in
industrialized countries (Holder method used for pasteurizing EBM form milk banks), as

the advantage of breastmilk outweighs the disadvantages.

Overall, the study showed that despite the decreases observed in the FH samples when
compared to controls, the FH breastmilk retained most of the concentration and activity
of the immunoglobulins and the specific antigens investigated. The study is limited,
however, in that it does not measure other immunoprotective components of breastmilk.

This identifies a focus for future studies.

In summary, the above studies illustrate that FH successfully deactivates cell-free HIV
virus, providing pasteurized breastmilk that is safe to keep at room temperature up to 8
hours. Moreover, measurements of the effect of FH on specific vitamins and
immunolglobulin levels and activity suggest that HTEBM, as suggested by WHO policy,
is a viable feeding option for use by HIV-infected breastfeeding mothers from resource

poor settings.

What remains to be evaluated is the feasibility of mothers living with HIV being able to
carry out FH of their EBM, and to use the HTEBM to feed their infants.
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2.8 Challenges of community based HIV initiatives

Several factors will affect whether heat-treatment of breast milk can become a viable
infant feeding option for HIV-infected women. The central issue is whether women are
willing to EBF for 6 months, rapidly wean their infants by using expressed breastmilk
that is heat-treated, and then use it as a feeding option for their infants. Beyond the
mother’s belief system and her personal perceptions, is the attitude of her family, friends
and community. Thus, the social context of women’s lives will influence the success of
this modified feeding strategy. Many HIV community-based prevention interventions
have been criticized for failing to take into consideration the socio-cultural determinants
of health-enhancing behaviour change at both the individual and community levels
(Campbell, 2003). Often these programs have a biomedical focus with emphasis on
individual behaviour, excluding social and community level factors that affect an
individual’s life (Campbell, 2003). Traditional approaches focusing on providing health
enhancing information often influence a small proportion (approximately 25%) of the
intended population, usually those who have more financial resources and education
(Gillies, 1998). Participation of HIV infected women and their community to inform and
collaborate with researchers may foster community ownership over a strategy, and create

a more relevant community-based initiative and study.

2.9 Qualitative research

Qualitative and quantitative research methods operate on divergent assumptions, based
on differing theoretical paradigms. Although aspects of each method can be borrowed by
the other, there are dominant underpinnings for each research method. Quantitative
methods are deductive in nature, comprised of formulation of a priori hypothesis,
generating numerical data that are analyzed using mathematical approaches. Therefore,
quantitative methods are dependent on adequate numbers of subjects (sample size) in
order to draw conclusions from statistical analysis of data and seek to generalize findings

(Creswell, 1994).
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In contrast, qualitative research is inductive, identifying data as emanating from a variety
of sources, such as a participant’s words from interviews, participant observations,
pictures or artifacts (Glesne & Peshkin, 1992). Since qualitative methods function on the
premise that human behaviour is complex and difficult to measure, qualitative
methodological tools exist to facilitate examination of participant’s words and actions.
Consequently, qualitative research provides rich descriptive data, facilitating the
understanding of people’s experiences and construction of situations in their world
(Patton, 2002). Sampling in this methodology is based on saturation point where the
intention of qualitative research is to form unique interpretations of events and not to
generalize findings (external validity). The ability to generalize is limited to areas like
emerging themes from data (Merriam, 1988). As a result, in qualitative research, the
quality of data is judged on trustworthiness through a verification process (i.e. member

checks) in contrast to validity and reliability measures, which are central to quantitative

research (Lincoln & Guba, 1985).

The benefit of qualitative research is its provision to explore effectively an area that has
not been previously studied. For example, the aim is to examine the context in which
people live and to increase understanding of how cultural beliefs influence participants’
interactions with their surroundings (Creswell, 2003). Interventions emerging from
qualitative research are therefore developed based on listening to participants and

building a strategy based on their input.

Both qualitative and quantitative methods have benefits and limitations. Collecting
numerical data and applying statistical analysis has great value in developing science and
advancing understanding of fields of study. Understanding human experiences provides
valuable information on the indicators of behaviour and conditions for modifying or
influencing human beliefs, attitudes and practices. However, in isolation the two research
methods are limited and hence, integration of qualitative and quantitative methods, as in

the mixed methods approach, combines the benefits of both research paradigms.
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2.9.1 Mixed methods

The combining of qualitative and quantitative methods within a single study has a
potentially valuable function for exploring research questions, deriving benefit from the
strength of both research methods. Triangulation of methods adds breath and scope to a
research topic, particularly formative research. Given that qualitative and quantitative
research methods have differing underlying considerations and process (Table 2.7), use
of both methods should be implemented in a systematic manner, as in the use of
simultaneous triangulation. Simultaneous triangulation operates on the premise that both
qualitative and quantitative data can be collected together and thus findings are presented
both in themes or voices of the participants and with statistically analyzed data (Morse,

1991).

Mixed methods, due to the diverse data they present, can be used effectively in the
development of health strategies that inform policy, and as such, may prove particularly

beneficial in the area of public health and health promotion.
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SUMMARY AND STUDY RATIONALE

Given that breastmilk in developing arcas of the world is critical for optimal development
and survival of the child, exclusive breastfeeding then becomes an essential infant
feeding practice. For infants born to HIV infected mothers, breastfeeding cessation at six
months of age has the dual benefit of minimizing HIV transmission risk, while promoting
infant health, therefore improving HIV-free infant survival. However, in resource poor
settings, breastmilk is an important source of energy and nutrients for the developing
child, since it contributes up to half of the required energy intake for 6 to 9 month old
infants. As a result, transitioning to complementary feeding is a potentially high risk
period for growth faltering, within such settings. Continued safe use of breastmilk in the
infant’s diet thus becomes an advantageous public health strategy. Studies have
confirmed that Flash-heating deactivates the HIV virus in the breastmilk of HIV-infected
South African women, without destroying the majority of vitamins and immunoglobins.
What remains to be elucidated is the acceptability and feasibility of mothers living with
HIV, being able to successfully use heat-treated expressed breastmilk in feeding their

infants.

ACCEPTABILITY AND FEASIBILITY STUDIES

Research questions

1. Within a specified resource poor urban South African setting, how acceptable,
at the individual, family and community levels, is the use of heat-treated
expressed breastmilk to feed infants born to HIV-1 infected mothers using heat-

treated expressed breastmilk ?
2. How feasible is this proposed modified breastfeeding strategy (HTEBM as

component of complementary feeding, following 6 months of EBF) for HIV-

infected mothers to implement ?
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Objectives

(@)

(i)

(iii)

(iv)

v)

To use qualitative research methods to determine the acceptability of HTEBM use
as a viable alternate feeding from an individual, family and community wide

perspective, in an urban HIV affected, resource poor setting in South Africa.

To use the data from the acceptability study as a guide in the development of the

study intervention carried out in the feasibility study.

To implement the intervention with HIV-1 infected women from the targeted
community, providing support to the mothers through home visits by trained

breastfeeding counselors.

To evaluate the feasibility of the intervention utilizing a mixed methods approach,

capturing quantitative and lived experience, qualitative data.

To evaluate nutritional status and immune profile of breastfeeding, HIV-1

infected mothers.

This thesis addressed the above research questions and objectives through the

implementation of three studies. The acceptability study is discussed in manuscripts

detailed in chapters 5 and 6, with the feasibility research presented in the manuscript

contained in chapter 7. The final manuscript of chapter 8 presents the study on maternal

nutritional and immune status of HIV-infected breastfeeding women.
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Table 2.1 Transmission route, point and risk estimates for mother-to-child transmission

of HIV, without antiretroviral prophylaxis

Risk of transmission (%)

Transmission point Without Breastfeeding for Breastfeeding for
breastfeeding 6 months 18 to 24 months

Pregnancy 5-10 5-10 5-10
Labour and Delivery 10-20 10-20 10-20
Postnatal: breastfeeding

< 2 months 2-10 2-10

>2 months 1-5 5-10
Total risk 15-30 25-35 30-45

Source (De Cock et al., 2000)

4



Table 2.2 Definitions of breastfeeding patterns

Exclusive Breastfeeding
Infant receives breastmilk only, infant can receive drops,
syrups (vitamins, minerals, medicines).

Infant receives nothing else.

Predominant Breastfeeding

Infant receives breastmilk as the predominant source of
nourishment.

Infant also receives liquids (water, and water-based drinks,
fruit, juice, oral rehydration solution), ritual fluids and
drops or syrups (vitamins, minerals, medicines).

Infant receives nothing else

Mixed Feeding

Infant receives breastmilk plus foods and or other fluids.

Source: (WHO, 2001)
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Table 2.3 Components of the current WHO/UNICEF/UNAIDS infant feeding
guidelines for HIV infected mothers.

The most appropriate infant feeding option for an HIV-infected mother should
continue to depend on her individual circumstances, including her health
status and the local situation, but should take greater consideration of the
health services available and the counselling and support she is likely to
receive.

Exclusive breastfeeding is recommended for HIV-infected women for the first 6
months of life unless replacement feeding is acceptable, feasible, affordable,
sustainable and safe for them and their infants before that time.

When replacement feeding is acceptable, feasible, affordable, sustainable and safe,
avoidance of all breastfeeding by HIV-infected women is recommended.

At six months, if replacement feeding is still not acceptable, feasible, affordable,
sustainable and safe, continuation of breastfeeding with additional
complementary foods is recommended, while the mother and baby continue to
be regularly assessed. All breastfeeding should stop once a nutritionally
adequate and safe diet without breast milk can be provided.

Whatever the feeding decision, health services should follow-up all HIV-exposed
infants, and continue to offer infant feeding counseling and support,
particularly at key points when feeding decisions may be reconsidered, such
as the time of early infant diagnosis and at six months of age.

Breastfeeding mothers of infants and young children who are known to be HIV-
infected should be strongly encouraged to continue breastfeeding.

Governments and other stakeholders should re-vitalize breastfeeding protection,
promotion and support in the general population. They should also actively
support HIV-infected mothers who choose to exclusively breastfeed, and take
measures to make replacement feeding safer for HIV-infected women who
choose that option.

Source:(WHO, 2006)
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Table 2.4 Maternal and infant risk factors associated with postnatal transmission of HIV

Maternal factors Infant factors

* Immune status * Non-exclusive BF

* Plasma viral load » Breastfeeding duration

* Breastmilk virus * Age

* Breast infection * Lesions in mouth, intestine
* New HIV infection * Prematurity

* Viral characteristics * Infant immune response

Source: (E. Piwoz & Preble, 2000)
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Table 2.5 Bioactive constituents found in breast milk

Constituent
B Lymphocytes

Macrophages

Neutrophils

T lymphocytes

Antibodies of
secretory IgA

B12 binding
protein

Bifidus factor

Fatty acids

Fibronectin

y-interferon

Hormones &
growth factors

Lactoferrin

Lysozyme

Mucins

Oligosaccharides

Action
Provide antibodies, targeted against specific pathogens.

Kill microbes in infant gut, also produce lysozyme and activate
other components of the immune system.

Act as phagocytes.

Kill infected cells directly or send out to mobilize other defenses,
proliferate in the presence of pathogens.

Bind to microbes in infant gut, thereby prevent them from passing
through walls of the gut into body's tissues.

Reduces amount of vitamin B-2, which bacteria need in order to
grow.

Promotes growth of Lactobacillus bifidus, harmless bacterium, in
infant gut. Growth of such nonpathogenic bacteria helps to crowd
out dangerous varieties.

Disrupts membranes surrounding some viruses and destroys them.

Increases antimicrobial activity of macrophages; helps to repair
tissues that have been damaged by immune reactions in infant gut.

Enhances antimicrobial activity of immune cells.

Stimulate infant gut to mature more rapidly, as "leaky" infant gut
matures, infants become less vulnerable to microorganisms.

Binds to iron (many bacteria use to survive), thus decreasing
amount of iron pathogenic bacteria need.

Disrupts cell walls of bacteria.

Stick to bacteria and viruses, thus keeping them from attaching to
mucosal surfaces.

Binds to microbes and stops them from attaching to mucosal
surfaces.

Source: (Hanson, 2004)
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Table 2.6 Contrast and comparison between Flash-heat and Pretoria pasteurization heat-

treatment of expressed breastmilk methods.

Flash-heating*

Breastmilk is manually expressed
into an uncovered clean glass jar

(i.e. peanut butter jar).

Water is poured into an aluminum
pot and the jar of expressed

breastmilk placed in the water.

Breastmilk and water are heated
together over a high flame until

the water reaches a rolling boil.

Jar with breastmilk is
immediately removed from the

pot, covered, and cooled.

Once the heat-treated breastmilk
is cooled, it can be cup fed (or

spoon fed) to the infant.

Pretoria pasteurization**

Breastmilk is manually expressed into
a clean glass jar (i.e. peanut butter jar),

then covered with the lid.

Water is poured into an aluminum pot
and heated to boiling. Once boiled, the

pot is removed from the heat.

The covered peanut butter jar of
expressed breastmilk is immediately
placed in the pot of boiled water for 20

minutes.

Once completed, jar of breastmilk is

cooled.

Once cooled, the heat-treated
breastmilk can be cup fed (or spoon

fed) to the infant.

* amounts of breastmilk and water are detailed on pamphlet in the appendix VII.
** amounts of breastmilk and water are detailed in (Jeffery et al. 2000).
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Table 2.7 Comparison of key considerations and the process of quantitative and

qualitative research

Quantitative research

Qualitative research

» Knowledge required to
develop research question and

or test hypothesis

* Selecting concepts to test
hypothesis or research

question

* Operationally defining

concepts

+ Scientific theory to explain

data

* Interpreting results and report
in accepted format for quant-

itative research

+ Discovering what informants
know about culture and

phenomenon under study

* Examining how informants

classify experiences

* Determining how informants

define these concepts

* How do informants explain their

experiences

* Translating informant cultural
knowledge and experiences into
description for qualitative

publication
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Burden of HIV in sub-Saharan Africa

90% of the epidemic burden

10 % of the world population

10% of world earning economic power
Infection rate women: 61.% of the infected African population
Infection rate children: 90% of world’s pediatric infections

Infection rate in pregnancy: highest antenatal infection rates in the

South Africa

Total population: 47.4 million

Diverse racial composition and distribution:
Black African:  79.5%

White: 9.2%

Mixed Race: 8.9%

Indian/Asian: 2.5

Burden of HIV in South Africa

National prevalence: 11%

Distribution of HIV prevalence in 2005 (>2 years old).

Males 8.2%
Females 13.3%
Africans 13.3%
White 0.6%
Mixed race 1.9%
Asian 1.6%

Source : (Department of Health, 2007b; UNAIDS, 2007

Figure 2.1 Sub-Saharan Africa and South Africa population demographics and HIV burden
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Figure 2.2 Detection of cell free HIV-1, following Flash-heating of expressed breastmilk

compared to unheated controls (n=30).
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Figure 2.3 Comparison of non-pathogenic growth in Flash-heated expressed breastmilk
and unheated controls, from mothers infected with HIV-1, at 0 to 8 hours storage time
(p<0.0001).

*Samples labeled to numerous to count (TNTC, colony counts above 200) were set to
6,166 CFU/mL (log value =3.79), which may underestimate the actual bacterial growth in
these samples. However, no FH samples were TNTC at any time point, while in the
controls 4,5,7,13, and 16 samples were considered TNTC at 0,2,4,6, and 8 hours,

respectively.
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CHAPTER 3

3.1 Research site

Although the majority of informal settlements in South Africa are the vestiges of the
Apartheid system, often called Townships, these settlements continue to thrive in the new
democratic South Africa. As the country prospers economically and urbanization takes
place, an increasing number of rural dwellers leave their homes and seek employment in
urban centers. However, South Africa has one of the highest level of inequity in the
world, with the gap between the economically advantaged and the poor widening. Food
security, morbidity and mortality are also impacted by poverty mainly due to lack of
basic income for transportation to access health care, food and clothing. Current estimates
indicate that 37% of the population live on less than a R1000 per month (approximately
$140.00 CDN) and 60% of the poor receive no social transfers (Wolard, 2002).

The concentration of poverty in the African population is striking, despite representing
79% of the national population, black Africans comprise 95% of the poor and overall
50% of all those living in poverty in South Africa. With poverty comes poor access to

basic services such as electricity, piped water, and adequate sanitation (Wolard, 2002).
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The province of KwaZulu-Natal (KZN) has been heavily affected by South Africa’s HIV
epidemic. A little more than 20% of the national population live in KZN and with an
antenatal infection rate of 39.1%, KZN has the highest rate of HIV infected pregnant
women for all provinces (Department of Health, 2007). At 21.6%, KZN has the highest
proportion of births in the country of which 8.6% are infected, the highest percentage of
infected children in the country. In terms of child mortality, KZN again performs poorly
having the worst rates, with an infant mortality rate of 63 per 1000 birth compared to the
national rate of 48/1000 births. Life expectancy at birth is currently estimated to be 43
years (Dorrington et al., 2000) .

The study site for this research is located within an urban settlement in KZN, with a
population of approximately 170,000 residents, most being Zulus. Since this is a resource

poor setting, the community is characterized by the factors described above.

The community is comprised of both formal and informal dwellings, with an estimated
40% of the residents living in shacks. These shacks are rented at a monthly rate of R50 to
R80, approximately two-thirds of a person’s income. Shacks do not have electricity and
provide free communal sources of water. Formal homes are often single rooms and
difficult to access, due to the services they may have (electricity and piped water). Rental
rates range from R200 to R400 per month. In most places the rent includes water and
electricity, some cases an electricity card is purchased (R50 per month). There is a 200
liter water limit in the more formal area, once the limit is reached, the resident does not
have access until the next morning (5 a.m.). The above are all conditions described from

conversations with community members at the time of this research study.
This is a community that is highly affected by the province’s HIV epidemic with An

informal community survey conducted in 1999 estimating close to half of the pregnant

women attending the clinic were HIV infected (personal communication).
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3.2 Study set-up

This setting was ideal for assessing a modified breastfeeding infant feeding strategy since
most families are not able to purchase formula. At the time of the study a free formula
program was available for use by HIV infected mothers. However, the program was
fraught with sustainability and supply issues, and is now no longer available. As well,
some women did not access the program for socio-cultural reasons and concerns over the

stigma of formula feeding in a breastfeeding community.

The research idea to evaluate the acceptability and feasibility of mothers in a high HIV
prevalence setting in South Africa originated from the candidate, who developed the
concept and contacted Dr Anna Coutsoudis of the University of KwaZulu-Natal because
of her bench mark studies elucidating the benefits of EBF on infant health and the
minimal associated transmission risk. Upon securing a collaborative agreement with Dr
Coutsoudis, the candidate completed grant applications to Canadian funding bodies
(CIHR and IDRC) and was successful in receiving funding from both sources.
Collaboration was also established with Dr Caroline Chantry from the University of
California (Davis) who had developed the FH method and her study coordinator Kiersten
Israel-Ballard.

The WHO policy guidelines of AFASS for infant feeding RF, were used as the
framework and basis of this research. Essentially, the research encompassed three phases
(safety, acceptability and feasibility evaluations) and involved the undertaking of six
studies within the 3 phases. The candidate took the lead on 4 of the 6 studies.

Manuscripts have been completed for all the studies and are all included in this thesis.

Prior to study implementation, a number of tasks and activities were undertaken by the

candidate in preparation for the study, all outlined in the following sections.
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3.3 Training and capacity building

Capacity building, an essential component of population health research, allows for
members of a community within a study site to gain valuable and tangible benefit from
the research taking place within their community. For the study undertaken in this thesis
work, capacity building took place in the form of training offered to community members
by the candidate. The candidate developed and delivered a breastfeeding counselor
training course (16 hour certification course), training peer breastfeeding counselors in

theoretical and practical breastfeeding skills (syllabus in appendix V).

Six women from the community completed the training, all receiving a passing grade
(passing grade set at 65%). Trainee assessment was provided in the form of a pre and

post written test and an oral test.

Although the study employed 1 counselor (plus one back-up), the other women
participated in the training to gain skills and become certified (all received certification
verifying training as peer breastfeeding counselors), increasing their opportunity for

employment, wherever lay peer breastfeeding counselors are needed.

The study’s breastfeeding peer counselor was mentored by the candidate through home
visits, developing her skills to the point that she was able to become a trainer at the clinic.
The peer counselor was also trained on data collection and data entry (by the candidate),

skills that have kept her employed in other studies, once this study was completed.

The candidate trained the peer breastfeeding counselor to also deliver a 10 minute
presentation at the antenatal clinic for a pregnant audience, promoting optimal
breastfeeding. This activity was conducted to increase the visibility of the peer counselor

and to actively promote EBF.
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The candidate developed and delivered in-service presentations for staff at the local
hospital to foster collaboration in supporting breastfeeding mothers to initiate
breastfeeding successfully (syllabus in appendix VI). The peer counselor was also trained

to deliver these presentations.

Along with the above study set-up activities, the candidate developed the study protocol
for both the acceptability and feasibility intervention studies, as well as the data
collection instruments (see appendices for examples).

The candidate conducted the field study over a period of 14 months.

3.4 Participatory resource development

One of the outcomes of the acceptability study was the identification by mothers of the
need for resource developed to promote HTEBM, using images that were representative
of the women in the community. The initial resource developed was a pamphlet in
isiZulu, illustrating the process for HTEBM pictorially (Appendix VII). Mothers
volunteered to work collaboratively with the candidate in the pamphlet development,
providing input on what worked and consenting to being photographed for the pamphlet.
This resource and the process of development was presented, by the peer counselor (who
attended from South Africa), at the International AIDS conference in Toronto. It is now
used as a counseling tool at the community clinic for mothers interested in using

HTEBM.

Likewise, mothers suggested the development of a representative video promoting EBF
and HTEBM. The candidate developed the concept, worked with the two mothers who
volunteered to discuss EBF and demonstrate HTEBM on film, directed and helped
produce the video. Again this video is used in the clinic for counseling mothers. Both
resources have been requested by other sites with interest in modifying them for use

within their settings. (Appendix XI for English translation of video content).
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CHAPTER 4

METHODOLOGY

Three studies comprise the body of work for this thesis. Methodology used for
recruitment, sampling, selection criteria, data collection and analysis for all studies
undertaken will be discussed. The chosen methodology demonstrates why a particular
method was used to address study objectives, thereby elucidating the study’s research

question or hypothesis.

4.1 ACCEPTABILITY STUDY

4.1.1 Gaining entry into the community and participant recruitment

The acceptability study used qualitative research methods to examine the receptivity to
HTEBM, at the individual (mothers), family (partners, extended family) and societal
levels (traditional healers, clinic counselors). Through this process, data are collected on
the proposed intervention from different perspectives, identifying potential barriers to
HTEBM, as well as the facilitating factors. The acceptability study was conducted first
since it provided feedback on HTEBM, as well as guided the development of the infant

feeding intervention to be examined in the follow up feasibility study.

The study site was selected because it is a high HIV prevalent urban settlement
community, a setting where AFASS conditions do not exist, and therefore, a safe and

nutritious feeding option for infants born to infected mothers, is needed.
Gaining trust within the community was a critical component of the study due to the

stigma and discrimination associated with HIV and concomitant sensitivity and suspicion

that discussions on the subject may raise. Gaining access and acceptance in the
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community was achieved through the candidate’s increased activities in the clinic,
meeting key community stakeholders and leaders and through community mapping
activities, all processes that provided increased visibility within the community. Most
critical to this process was partnering with a community resident who was employed and
trained by the candidate, to collaborate on the study as a community research partner

(CRP).

4.1.2 Selection criteria and sampling

Mothers were eligible for the study if they were residents of the community and had an
index child a year old and younger. These were mothers who would have recent infant

feeding experiences, reflecting current relevant issues within the community.

The sample of mothers were purposefully selected, a procedure that selects for
information-rich cases that provide in-depth understanding of the issue of inquiry, a goal
of qualitative research. This is a different approach from selecting a statistically
representative sample, a procedure that generates empirical generalizations of findings

from a sample, to a population (Merriam, 1998)

The study sample size (n=31) was guided by reaching a point of saturation, achieved
through content analysis of both individual and group interviews. Point of saturation is
reached when no new emergent themes or issues appear, as additional participants are
interviewed. This saturation point has been estimated to occur from interviews of 12 to

20 participants in the targeted population (Lincoln & Guba, 1985).

Within the clinic, it was easier to identify mothers to participate in the study, through the
assistance of clinic staff. Not wanting to restrict our sampling only to mothers who
attended the clinic, we also went into the community to recruit mothers. Wanting input
from women living under different conditions, mothers form both shack and semi-formal

dwellings were identified and participated in the study.
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One of the strategies used to recruit within the community, was to approach homes with

diapers hung out on a washing line, indicating the presence of an infant within the

household.

A snowball approach was used to recruit additional study participants. In snowball
sampling, the targeted participant (the mothers) identifies other individuals to interview.
In this case mothers indicated who was an important in their infant feeding decision

making and practices (i.e. partners, grandmothers, mothers-in-law).

The remainder of the sample was comprised of relevant individuals (informants), who
may influence the mother’s infant feeding knowledge, attitudes and behaviour, but are
external to their immediate social circle (i.e. clinic counselors, traditional healers, health

care workers).

4.1.3 Data collection instruments

In qualitative research the individual is the primary source of data, interpretations and
constructs of their world as they see it are obtained through interviews and observations
(Lincoln & Guba, 1985). The in-depth interviews for this were conducted in isi-Zulu by
the trained CRP, in the presence of the candidate. Interviews were tape recorded with
additional note taking by the candidate. Group interviews were done prior to individual

interviews with mothers?

The general interview guide approach was used for all interviews. This form of
interviewing is open-ended in nature, with a prepared interview guide identifying basic
issues to be explored with each person or group interviewed. Flexibility is provided
within the interview to probe, explore and question the participant, focusing on the
subject of interest (Patton, 2002). The line of inquiry outlined in the guide asked mothers
to reflect on their infant feeding experiences and based on those experiences, to discuss

their opinions and insights on the potential use of HTEBM. The guide for the informants
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focused on infant practices in the community and identification of barriers and support

for mothers using HTEBM.

Individual interviews were conducted after a group interview. Initiating the study with
group interviews had a dual purpose, firstly, for the mothers, it promoted a level of
comfort with the interview process, helping to identify key infant feeding issues. As well,
this order of interviewing provided a means of validating emerging themes, allowing for
further exploration of issues raised in the initial group interview. On average group

interviews took an hour, while one to one interviews took approximately 45 minutes.

The majority of interviews took place outside of the clinic, within homes or various
locations in the community. This minimized participant travel burden and allowed
discussions to occur within familiar surroundings. Note taking of observations in the

clinic and within the community were undertaken by the candidate.

4.1.4 Data analysis and trustworthiness

The initial step in analysis was to transcribe the interviews, which were then translated to
English. This produced a large amount of unstructured data in the form of text. The text
then had to undergo an established structured process of analysis, whereby the text was
sorted into categories and themes emerged from the text. The qualitative content analysis
method (Cavanagh, 1997) was chosen to analyze the data from the transcript, followed by

triangulation (merging of different sources of data) with the recorded observations.

Content analysis initially involved several readings of a few transcripts, with repeated
words, comments and concepts highlighted. These highlighted components were used to
develop codes, with the codes then used for grouping the remaining transcripts. New
codes were developed when new concepts emerged. Once coding was completed, all

codes were collapsed into subcategories.
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This procedure was duplicated independently by a separate individual, followed by a
discussion comparing subcategories. Consensus on thematic categories was reached and
checked whether it described the data appropriately. Member checks, a process of
checking with participants if interpretations of their views are accurate, was then carried
out. The challenge inherent with member checks is finding the participant and securing

time for the “checking” discussion.

4.2 FEASIBILITY STUDY

This is the first feasibility study of HIV-infected mothers exclusively breastfeeding their
infants for six months, ceasing breastfeeding and transitioning to feeding their infants
complementary foods plus HTEBM. Being the first study, it was essential to collect data
that are informative in terms of what is feasible (quantitative data), as well as document
the lived experience (qualitative data of women participating in the intervention. For this
reason, mixed methods research was used. Methodologically, this involved triangulation
of qualitative and quantitative methods from a simultaneous triangulation perspective
(Morse, 1991). Simultaneous triangulation operates on the premise that quantitative and

qualitative inquiries can be answered at the same time in a single study.

The lack of field or program experience in using HTEBM, although a WHO recommend-
dation, dictated that this study was developed as a pilot project, to develop a clear
understanding of the components of implementing such a strategy and thus inform larger

studies that can be powered to investigate infant and maternal health outcomes.

4.2.1 Selection criteria and sampling

Pregnant women, in their third trimester (gestational age > 34 weeks), with known
seropositive HIV status were recruited in the prenatal period during their antenatal clinic
(ANC) visit at the community primary health clinic. The selection criteria included

ensuring that the mothers were residents of the community, planning to give birth at the
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hospital serving that community, intended to breastfeed and planned to return to the
community following birth of their infants. These criteria were essential, since this was a
breastfeeding intervention that included a hospital visit at birth and postnatal follow-up

home visits. No other inclusion criteria were needed. There were no exclusion criteria.

Clinic counselors provide counseling, which includes infant feeding options, for pregnant
women during their ANC visit once HIV status has been confirmed. Infected mothers
choosing to breastfeed were approached to participate in the study. Participants entered

the study once informed signed consent was obtained.

4.2.2 Study intervention and data collection

At the time of this study, in the KZN province, pregnant women received NVP
prophylaxis during the intrapartum period, as a means of preventing MTCT of HIV, with
their infant’s NVP prophylaxis dose administered at the hospital, as per protocol.

Participant mothers were registered in the HIV treatment and care program in the clinic,

which provided relevant services for themselves and household members as needed.

Follow-up visits were conducted by the candidate, a board certified lactation consultant
and dietitian and by the CRP, who was rained as breastfeeding peer counselor In the
prenatal period, each woman was visited to confirm the exact location of their residence,
as well as to counsel the mother on EBF. The mother’s name and expected due date was
then provided to a counselor located at the hospital. Once the mother arrived for delivery
she received a visit within 24 hours of delivery. This visit was to ensure successful

initiation of breastfeeding and to support the mother
Upon discharged, follow-up visits were conducted according to the protocol developed

by the candidate. Support of the mothers was ensured through the provision of scheduled

follow-up home visits. At each visit, observations were documented and data collection
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took place. The data collection was guided by a structured questionnaire and protocol
(examples in appendices I X to X I). The visits schedule and their purpose are outlined in

the manuscript contained in chapter 7, (Table 7.1).

At each visit the mothers were asked how they breastfed their infant in the past 24 hours,
probing for foods and liquids that may have been used. These data were used to

categorize infant feeding into EBF, PB or MF groups.

A full description of the flash-heating of expressed breastmilk method is described
elsewhere (Israel-Ballard et al., 2005). As adapted for home use the procedure involves
the expressing of breast milk into a clean glass jar (i.e., peanut butter or jam jar). For the
purpose of the study all participants were issued a commercial glass jar. The jar is then
placed in a small aluminum pan (which most households have) with the water level in the
pan measured to 2 finger levels above the quantity of expressed breastmilk Thus the pan
forms a water bath for the expressed milk in the jar. The pan is then placed on a hot flame
of the cooking equipment used in the home (most homes in the community use a
kerosene stove). Water and milk are heated together until the water reaches 100°C and
there is a rolling boil. At this point the jar with breast milk is immediately removed from
the pan, capped with a lid and allowed to cool. Flash-heated breastmilk typically reaches
temperatures above 56.0°C for 6 min 15 sec and peaks at 72.9°C, temperature where the
virus is deactivated (Israel-Ballard et al., 2007). Each mother received the HTEBM
pamphlet, developed in collaboration with participants (appendix VII). Mothers were
encouraged to build up to expressing approximately 250 ml daily, which would be added

to the complementary diet.

The mothers received training on FH and practiced expressing breastmilk, cup feeding

and FH of EBM according to a protocol developed by the candidate (Table 7.1).
Close to the breastfeeding cessation period, mothers were counseled on the importance of

complementary foods to infant health, and on the use of appropriate local foods to use,

including quantities and frequency. Broad qualitative data (kept broad to decrease
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respondent burden) on foods mothers fed their infants were collected and categorized

according to WHO classification (WHO, 2000b).

4.2.3 Qualitative data: interviews of mothers

A variety of qualitative data was collected, including taped interviews of structures open
ended questions, observations and note taking from visits. The qualitative data were
triangulated with quantitative data through the use of quotes embedded in results of this

study which are detailed in the manuscript of chapter 7.

4.2.4 Data analysis

Quantitative data were analyzed using independent t-tests, on continuous maternal
variables and Chi-square analysis on categorical data. Descriptive statistics were also

summarized. All statistical analyses were conducted using SPSS 12.0 software.

Qualitative analysis involved transcribing interviews which were then translated from
Zulu to English. The text data was analyzed using content analysis procedure, with
member checks conducted to ensure content of interview reflected mother’s meaning of
their experiences. Notes taken during visits were triangulated with the other data, to

provide a more in-depth interpretation of the feasibility of the intervention.
The feasibility study followed 66 women (61 from the antenatal period plus 5 additional

in postnatal stage). No sample size was calculated given that this was a feasibility study

but recruitment lasted for a period of 5 months.
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4.3 NUTRITIONAL STATUS AND IMMUNE PROFILE STUDY

As data on the nutritional status and immune profile of seropositive breastfeeding African
women within urban settings is lacking, the study also sought to document these data and

to explore the relationship between the mothers” immune status and her nutritional status.

4.3.1 Selection criteria, recruitment and sample size

Mothers (n=84) participating in this cross-sectional study also participated in the studies
investigating the safety of Flash-heating of breastmilk. These were HIV-infected mothers,
not currently receiving ART or antibiotics and were breastfeeding at the time of

recruitment.

Recruitment took place when the mothers attended postnatal clinic visits at the HIV
treatment and care clinic, located within the urban settlement in KZN, South Africa.

Recruitment period was between October 2004 and July 2005.

Sample size was determined for the safety studies, based on Flash-heat destruction of
HIV in the EBM. A 90% confidence interval was constructed, containing the postulated
result of O (complete absence of HIV as result of FH). Using at 90% CI width of 1.1%, a
sample size of 75 mothers was calculated. The sample size was increased by 13% to
account for a few samples from the mothers without detectable virus (since HIV is shed
intermittently in breastmilk). Eighty four mothers participated in the study (providing 98
samples for the safety studies).

4.3.2 Data collection methods

The study took place between October and December 2004. Anthropometric maternal

measurements conducted by a trained dietitian, employing standard procedures, measured
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height (m) without shoes, using a wall mounted measure with an attached sliding
headpiece. Weight (Kg) was measured without outer-wear or shoes. To assess percentage
body fat, triceps skinfold thickness (TSF) was measured in cm, using standard calipers.
The National Health and Nutrition Examination Surveys (NHANES III 1988-1994) for
African American women were used as reference values for TSF, with depletion defined

as values < 5™ percentile.

Body mass index (BMI) was calculated as weight in kilograms divided by height in
meters squared (kg/mZ). For BMI assessment, WHO standards of : <18.5 (underweight),
18.5-24.9 (average) and >25.0 (overweight), were used.

Blood samples were sent to a local lab for determination of CD4" T lymphocyte cell
count, using MultiTEST reagent and TruCOUNT tubes in BD FACSCalibur flow
cytometre (Becton-Dickinson, New Jersey, USA). Three categorized were used to asses
participant’s immnune status, CD4" T cell count levels <200 (compromised), 200-500

(moderate) and > 500 (high).

Hemoglobin (Hb) was measured on venous blood samples collected into EDTA

vacutainers for hematological analysis, with anemia defined as Hb< 12g/dL.

Breast milk samples (75 to 150 ml) provided by the mothers were stored at -80° C, then
shipped frozen for analysis of viral load at the California Department of Health Services
Viral Rickettsial Disease Laboratory. All samples were analyzed for levels of detectable
HIV-1 using TagMan Real Time-RNA-PCR (TagMan RT-PCR, Applied Biosystems,
Foster City, CA).

Maternal breastfeeding practices were categorized into three categories: exclusive
breastfeeding, predominately breastfeeding and mixed feeding. Maternal socio-
demographic data were also collected (maternal age, presence of electricity and piped

water in the house, as well as type of cooking fuel used).
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4.3.3 Data analysis

The relationships between nutritional status variables and immunological variables by
postpartum period categories (0-7 weeks; 8-15 weeks; >15 weeks) and CD4" T cell count
groupings, were analyzed using ANOVA. Tukey’s post hoc test was used when the
association between variables reached significance. Relationships between categorical
data by postpartum periods and CD4" T cell count groupings were evaluated using the
Chi-square test. Independent Student t-test was used to examine differences in variables
for mothers with detectable versus undetectable breastmilk viral load. Significance was
set at p<0.05 for all analyses. Breastmilk viral loads were not normally distributed and

therefore were log transformed. SPSS 12.0. was used for the analysis.
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5.1 Abstract

The majority of informants from a settlement community in South Africa, with a high
HIV prevalence, found use of heat-treated expressed breastmilk (HTEBM) an acceptable
feeding option when used to supplement infant intake during complementary feeding.
Utilizing a modified conceptual framework of factors affecting infant feeding practices,
we interpreted our findings considering the influence of individual, group and societal
level factors on a mother’s ability to use HTEBM. Mothers living with HIV identified
support from a partner or family member combined with voluntary disclosure of HIV
status as optimal conditions required to build maternal confidence and facilitate
successful practice of HTEBM. Fear of excessive infant nighttime crying following early
cessation of breastfeeding was a primary child-centered concern for mothers. Mothers
provided viable strategic solutions to potential barriers associated with HTEBM use, but
were unable to offer guidance to alleviate possible negative infant response to
breastfeeding discohtinuation. Within this community, infant health care seeking
practices involve the combined use of traditional healers along with contemporary health
care services. Traditional healers identified a need for receiving training in infant feeding
guidelines, particularly in the context of HIV, to facilitate consistency of messages
delivered to mothers. Collaboration between traditional and contemporary health service
providers may play an important role in promoting optimal feeding practices. The fact
that our data is collected from a broad sample of community informants residing in a
settlement area, provides a rich source of information that can guide development of
public health initiatives aimed at promoting safe breastfeeding modifications within
resource constrained settings. Additionally, our findings point out resources and
conditions needed in place to enable maternal use of HTEBM as a viable feeding option

for breastfeeding women living with HIV.

Keywords: HIV, South Africa, exclusive breastfeeding, heat-treated breastmilk,
complementary feeding, acceptability study, qualitative methods.
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5.2 Introduction

Well into the third decade of the global HIV epidemic, close to 34 million people are
living with HIV/AIDS, of whom two-third are from sub-Saharan Africa (UNAIDS,
2007), the epicenter of the epidemic and a region of the world that is home to some of the
poorest and most marginalized people on the globe. Further, infections of women are on
the rise, with an estimated 15.4 million women living with the virus, of whom 75% are
African women (UNAIDS, 2007). High infection rates of women contributes to increased
infections in the pediatric population, most through mother to child transmission (MTCT)
of HIV, resulting in the infection of approximately 700,000 children around the world, in
a single year (UNAIDS/WHO, 2005). Prolonged breastfeeding in an African setting can
account up to 50% of HIV infections in infants and children (De Cock et al., 2000). Sub-
Saharan Africa bears the brunt of the pediatric HIV burden, consequently maternal and
child infections are considered a critical public health concern and challenge in this part

of the world.

South Africa, with one of the most severe HIV epidemics in the world, has an infection
rate of 29.1% in the pregnant population. The province of KwaZulu-Natal (KZN) carries
the bulk of the antenatal HIV burden, with the province having experienced a doubling in
infections of pregnant women within a decade, from 19.9% in 1996 to 39.1% by 2006
(Department of Health, 2007a). Consequently, South African MTCT rates are high and
estimated, within a single year, to have resulted in the infection of approximately 26,000

children, through extended breastfeeding (Dorrington et al., 2006).

While U.N. guidelines advocate for the avoidance of breastfeeding by HIV infected
mothers under conditions where replacement feedings are acceptable, feasible,
affordable, sustainable and safe (AFASS) (WHO, 2006), these stipulated preconditions
rarely exist in developing areas of the world. Moreover, Africa has a breastfeeding
culture, hence even women living with HIV still choose to breastfeed for personal,

economic and socio-cultural reasons.
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Given the child survival benefits of breastfeeding in developing areas of the world,
elucidating safe breastfeeding practices for HIV infected women has emerged as an
important public health priority. The groundbreaking work conducted by Coutsoudis and
colleagues (Coutsoudis et al., 1999 ; Coutsoudis et al., 2001) in South Africa, provided
the first data on the impact of breastfeeding on transmission risk. Findings of the study
indicated that exclusive breastfeeding (EBF) decreased infant risk of postnatal HIV
infection and that infants who were EBF for a minimum of 3 months had no excess risk
- of HIV infection at six months of age compared to infants who were formula fed. Further,
that mixed feeding (breastfeeding plus other foods and liquids) increased risk of
infection. The most recent evidence to confirm the above findings comes from a large
South African cohort prospective intervention study, designed to asses HIV transmission
risk as a function of infant feeding. Results present an estimated transmission risk rate of
4.04% (CI 2.29-5.76%), following 6 months of EBF. Breastmilk plus formula led to a
doubling of transmission risk over EBF, whereas breastfeeding, formula and solid foods
resulted in a 11 fold increased risk of infection. Additionally, mortality for 3 month old
EBF infants was lower (6.1%) compared to infants who received breastmilk plus solid
foods or formula (15.1%) (Coovadia et al.,2007). These findings provide strong evidence
for women in resource constrained settings to EBF their infants for the first 6 months of
life. The need then arises to find an affordable, safe and sustainable replacement feeding
that can be used when complementary feeding is initiated. One example of a WHO
sanctioned replacement feeding option recommended for infants born to mothers living
with HIV is heat-treated expressed breastmilk (HTEBM) (WHO/UNAIDS/UNICEF,
1998). However, to date there have been no studies published on the field application of

this feeding strategy.

Two home-based methods of heat-treatment currently exist, Pretoria pasteurization
(Jeffery & Mercer, 2000) and Flash-Heating (FH) (Israel-Ballard et al., 2005), both have
been shown to successfully inactivate HIV. Flash-heating is a simple method of
pasteurization that can be easily carried out in a home setting, within a resource-
constrained environment, utilizing common kitchen equipment (small pot for water bath

and glass jar, like a peanut butter jar, for the expressed milk). Through FH, temperatures
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greater than 56° C for 6 min 15 sec are commonly attained, peaking at 72.9°C, adequate
temperatures to inactivate heat sensitive HIV (Israel-Ballard et al., 2007). Moreover,
bacteriological safety data indicates that FH breastmilk can be safely stored at room
temperature for up to eight hours (Isracl-Ballard et al., 2006), a critical benefit for

families without access to refrigeration.

There are areas of the world where the availability of a safe, inexpensive and sustainable
replacement feeding such as HTEBM holds great promise for a breastfeeding mother and
her infant. However, whether this is an acceptable infant feeding choice at the community
level has not been fully examined. Hence, we undertook a qualitative study with the
purpose of assessing the acceptability of HTEBM as a viable infant feeding option within
a resource scarce setting in KZN province, South Africa, where breastfeeding is still the

norm and HIV antenatal prevalence rate is high.

Employing a qualitative research approach provides an effective method of examining
the phenomenon of interest. Through qualitative methods, a context in which people live
is developed thereby increasing understanding of how cultural beliefs and norms

influence individual’s interactions with their surroundings (Creswell, 2003).

Although promotion of HTEBM use will take place at the individual level, successful
implementation of this feeding option requires a more holistic examination of the range
of factors impacting maternal feeding choices, since mothers are part of a greater
community and social group and therefore their behaviours and practices are influenced
by forces within these environments. Many HIV community-based prevention
interventions have been criticized for failing to take into consideration the socio-cultural
determinants of health-enhancing behaviour change at both the individual and community
levels. Hence, often these programs have a biomedical focus with emphasis on individual

behaviour, excluding social and community level factors (Campbell, 2003).

To develop an understanding of the influences and inter-related factors relevant to

whether use of HTEBM would be an acceptable infant feeding option, we needed to
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employ a systematic approach that would facilitate a more complete examination of our
research question. To achieve this objective we adapted the conceptual framework of
factors affecting breastfeeding (Fig.1), a breastfeeding practices framework developed by
Australian public health researchers (Hector, King, & Webb, 2005). The framework
incorporates elements of theories used to examine and understand factors influencing
health behaviours. The framework points out that infant feeding practices are influenced
by factors from three different aspects: Individual, group and societal levels. Individual
level factors include mother’s knowledge, skills, parenting experience, health and risk
status of both mother and infant and mother-infant interaction. At the group level home
and peer environment factors such as partner attitudes and support are key along with
community issues like health services policies, community norms and public policy
related to infant feeding. Society level factors encompass issues of societal acceptance
and expectations related to infant feeding practices including economic considerations of
breastmilk substitutes use, as well as complementary foods in the food system. Group and
societal levels interact either positively or negatively with issues at the individual level.
Therefore, interventions to introduce new health practices cannot simply focus on
educating and building maternal skills but must also take into consideration multiple

factors from all 3 levels (Hector et al., 2005).

5.3 The Study

Setting and focus of inquiry:

This study took place in an urban informal settlement with a population of approximately
120,000, located within KwaZulu-Natal, South Africa. As in many settlements, the
unemployment rate is high within this community with many of its inhabitants having

moved from rural areas in search of employment.
By engaging a wide variety of community residents in discussions, we sought to address

the purpose of this study, which was twofold: (i) to assess the acceptability of using

HTEBM as a infant replacement feeding at the complementary feeding stage and (ii) to

72



gain comprehensive insight of the factors that would facilitate use of HTEBM by mothers

within this community.

In-depth interviews were conducted using the general interview guide approach (Patton,
2002), whereby the interviewer has a set of issues to be explored with the participant
during the interview. Interviews were open-ended and conversational with the
interviewer using participant’s comments to probe for further information. A similar
format was used during group interviews, with the interviewer facilitating inclusive

discussions while avoiding monopolization of sessions.

Interviews of mothers (group and individual) set the stage for the study. Overall, mothers
were asked to reflect on their previous infant feeding experiences and based on those
experiences, to discuss their opinions and insights on the potential use of HTEBM. We
were interested in identifying perceived advantages, challenges and support systems, if
any, that the women could pinpoint as well as to hear their thoughts on any other
emergent issues. Outcome of these interviews were used to guide subsequent interviews

with other participants.

Sample selection and data collection:

Our sample of mothers was purposefully selected, approaching women both at the local
clinic as well as in the greater community. The study took place between October 2004
and March 2005, with interviews conducted mainly in isiZulu (main language spoken in
the community) by a community research partner (SN), a resident from the study locale,
who was recruited and trained by the researcher (LS). Having a resident of the
community as part of the research team greatly facilitated our ability to speak to mothers
in the community. All interviews took place in the presence of the researcher LS, a South
African nutritionist and lactation consultant with a sufficient understanding of Zulu to
follow conversation and interact during the interviews. The researcher spent a couple of
months, prior to study initiation, being visible in the community thus becoming a familiar

site to residents.
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Following the obtainment of verbal consent, the study was initiated with a small group
interview of 3 mothers. Individual interviews of additional mothers (n=8) were
conducted after the group interview, a process we carried out to hear from individual
mothers as well as a means of validating and further exploring issues raised in the initial
group interview. Participating mothers ranged in age from 18 to 32, all with an index

child under one year of age.

A snowball approach was used to recruit additional study participants (Figure 5.2),
whereby mothers identified individuals in their lives that were crucial in providing
support or perceived as potential barriers to implementing new infant feeding practices
(i.e., partners, grandmothers, mothers-in-law). Also interviewed, were people from the
community but external to the women’s immediate social circle, however with the

potential to influence their infant feeding knowledge, attitudes and practices.

Participants were drawn from different areas of the settlement thus providing variation in
living conditions, as reflected by housing types (shack versus formal housing). Most
interviews took place within homes or in the community which minimized participant
travel burden and facilitated a more comfortable and non-judgmental setting. In total 31
individuals participated in the study. Our sample size was guided by the process of
identifying repeat themes through content analysis of both individual and group
interviews. Once there were no new emergent issues, as additional participants were
interviewed, point of saturation was achieved. Saturation point has been estimated to be

in the range of 12-20 participants (Lincoln & Guba, 1985).

Throughout this article anonymity of those interviewed will be maintained by not using
participant’s names as well as by not identifying the specific study site. Ethics approval
for the study was obtained from both the University of KwaZulu-Natal Research Ethics
Board and the McGill University Institutional Review Board.
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Data analysis and trustworthiness:

Interviews were tape recorded in addition to note taking during interviews. Interviews
were transcribed in isiZulu and then translated into English. The qualitative content
analysis method (Cavanagh, 1997) was employed to analyze the text data generated from
the transcripts. This process was initiated by LS and involved several readings of a few
transcripts, highlighting repeated words, comments and concepts. The words and
concepts were used to formulate codes and in turn the codes were used to group concepts
in the remaining transcripts. When new concepts and keywords emerged a new code
would be developed. The codes were then collapsed and sorted by clustering all related
codes, placing them under specific subcategories. Additionally, a research assistant
independently examined the interview texts, analyzing for concepts, emerging codes and
subcategories. Through discussions, the final phase of analysis involved the collapsing of
related subcategories into single thematic categories, care was taken to ensure that the
final reported findings accurately matched the data. When possible, member checks were
conducted to confirm interpretation of data through conversations to ensure we
interpreted correctly what informants were telling us.

Other sources of data include observational notes from encounters and informal
discussions at the clinic and in the community have been incorporated into the results and

discussion.

5.4 Results

The results of this study are discussed under four thematic categories: influences on
acceptance of HTEBM, family, traditional healers and using HTEBM outside the home.
The data is presented in narrative form with quotes used to represent participants’

‘voices’ and their use of language.

We did not ask mothers to identify their HIV status, however, most mothers addressed

HIV in their discussions with a few choosing to disclose or allude to their positive status.
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Influences on acceptance of HTEBM:

“if I do this [HTEBM], the milk will be there and we don’t have to buy it and it will be
clean [from HIV]” (mother).

All mothers interviewed were unfamiliar with HTEBM, which initially created an
atmosphere of skepticism. However with information and the ensuing discussions that
followed, mothers became more responsive and accepting of HTEBM as a possible
feeding option. Unanimously, mothers cited the destruction of HIV in breastmilk as the
most important benefit of HTEBM (Table 5.1). Affordability was another highlighted
benefit of this feeding option. Given that most households purchase fuel for meal
preparation and therefore regard this as a necessary household expenditure, mothers
envisioned being able to incorporate HTEBM without increased costs (i.e., additional

fuel, feeding bottles or teats) to the family, which was seen as attractive.

As we introduced the concept of HTEBM to our participants, a shift from uncertainty and
doubt, to one of support and acceptance, was a common participant reaction. This also
held true in informal discussions within different settings in the community and at the

local clinic:

“we need to stop this illness, if the mother can heat her breastmilk and kill the virus then
we have to help mothers to do this because we know our babies like milk from their

mother’s breast” (grandmother)

“It will take a lot of hard work[promoting heat- treated breastmilk] but once one mother

does it the others will try it too, especially if the babies drink the milk” (counselor)

However, respondents also pointed out their concerns and regardless of opinions, there
was consensus that the uncommonness of this feeding option placed it at a distinct
disadvantage for easy acceptance amongst family members and therefore would present

some challenge for mothers to put into practice:
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“I can try it but what will the father say and what if the baby does not like it, babies like

to take the milk from the breast” (mother)

“we have tried to help mothers to express their milk and heat it. A few do it but many say

they can’t. But I think it is because they do it when the baby is too young” (counselor)

“you have to come and tell my partner [about HTEBM] yourself because you are from

the clinic, he will listen to you and it will help me ”(mother)

When discussing the practical aspects of implementing HTEBM, mothers were interested
in a wide range of mother and infant centered issues (Table 5.1), with most mothers
addressing the time commitment associated with the entire HTEBM process, additionally
they were also concerned over their ability to express adequate quantities of breastmilk.
Mostly, mothers had a tendency to focus more on issues centered on their infants as they
related to the process of breastfeeding cessation. In particular, mothers communicated
some anxiety around not being able to breastfeed at night and the anticipated infant
crying that may result. Most mothers stated that they used breastfeeding to comfort a
crying child:

“I am afraid the baby will cry when I stop giving him my breast ~(mother)

“I think if the mothers can do this [HTEBM] when they are weaning it will work better.
The trouble will be babies crying at night” (counselor)

We were interested in pursuing mothers thoughts on possible solutions of the potential
barriers they may encounter with incorporating HTEBM into the infant’s complementary
diet. Education and knowledge acquisition, although identified as being useful and
important in providing information and reason to try HTEBM, it was nonetheless viewed
as insufficient motivation. The most essential requirement identified as key to a mother’s

success in using HTEBM was support. Support from a partner was viewed as the ideal,
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however, support from family or friends was also deemed as a significant alternative.
Mothers further elaborated that critical to the establishment of successful support, is the
need for a mother to address the complex and challenging issue of HIV status disclosure
and the associated stigma. Some mothers explained that the act of an infected mother
disclosing her HIV status to someone she trusts, although difficult, facilitates many tasks,
making life easier. However, they also pointed out that in some instances disclosure may
act as a significant barrier since it is a process that may take time in identifying and

securing a trustworthy support person they can confide in.

Despite some of these reservations, overall the mothers were optimistic about HTEBM
since they felt that they could overcome most identified challenges, if they were
sufficiently motivated. In this context, mothers related various stories of other challenges
they had previously encountered. A relevant example cited were the experiences of the
mothers who had practiced EBF, a behaviour that they said was initially viewed with
suspicion, inciting questions and comments from family and friends. Both mothers who
practiced EBF, did so following contact with clinic staff. Independently these mothers
cited a supportive home environment as critical in maintaining EBF. In both cases,
creative solutions were used to manage unsupportive family members and friends,

thereby avoiding offending or alienating them:

“me, the money my mother gave me to buy formula , I buy food, meat for us....not to
make her angry [her mother] I keep a small tinfof formula] for her to see, then she thinks
I am breastfeeding and giving tin milk, but I was only giving the breast” (mother).

The other mothers recounted use of similar strategies in a variety of situations and felt

that once they believe in HTEBM, acceptance within their environment could be

managed
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Family:

“I don’t mind if the breast milk is heated and the baby drinks it in the cup...but you
[looks at partner]have to boil your milk when my mother is not in the house otherwise

she will trouble us” (father)

Discussions with family members were critical to building an appreciation of the
composition of the mother’s social network and to understand to what extent these
individuals may impact her infant feeding practices. Male partners who wanted and
encouraged their partners to breastfeed were more open to the idea of using heat-treated
milk. However, they were concerned over the perceptions and opinions of family

members and neighbors:

“if we boil breastmilk we can save and use the money for food in the house, but wont
people think I am not looking after my baby then [if he does not purchase formula when

mother discontinues breastfeeding] ? " (father)

These were also the fathers who were concerned that not breastfeeding would arouse
suspicion and is also likely to result in family discord, mostly in the form of disapproval

from female relatives, such as mother-in laws or grandmothers.

Partners favoring formula feeding were less in favor of HTEBM, seeing no need for it
given that they could use formula. Being able to purchase formula for one father meant

he would be perceived by his partner and family as capable of caring for his family.

Some of the mothers lived with their grandmothers, who were eager to speak to us.
Common to these discussions was the expression of disappointment resulting from what
the grandmothers saw as a growing trend of young women rejecting breastfeeding and by

extension, of tradition:
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“I see these girls are forgetting our ways to breastfeed our babies. They run after the
milk in the tins. The people who made the tins sell the tin-milk and go, they wont be here
when that baby is sick because he is not drinking milk from the mother’s breast”

(grandmother).

Grandmothers living in a household with children are often an integral part of childcare,
including feeding. From our conversations, it was clear that whether breastfed or fed
formula, an infant under the care of a grandmother would most likely receive other fluids
(water, Rooibos- An indigenous bush tea) and at times, modified solid foods. The concept

of exclusivity- breastfeeding or formula feeding, was an unfamiliar one.

Grandmothers spoke of HIV being a major problem in the community, everyone was
aware of it, but no one spoke of it. Within this context, they communicated their concern
and confusion regarding infant feeding. In cases where they suspected or knew a family
member was infected, they were uncertain whether they should discourage breastfeeding,

wanting to know if breastfeeding was contraindicated for infected mothers:

“they say the HIV can be in the mother’s milk, but I hear they can still breastfeed, is this

the truth? ... ... we just don’t know anymore” (grandmother)

The idea of promoting safe breastfeeding practices through EBF followed by use of
HTEBM, although both received as new concepts, were well supported by grandmothers
interviewed. The support seemed to be motivated by a feeling that use of expressed
breastmilk in the proposed manner will encourage and preserve breastfeeding within the

community.

We were able to interview one mother-in-law, under the direction not to discuss HTEBM
in the context of HIV, instead to keep to the message that it is an option for anyone

wishing to pasteurize their expressed breastmilk once an infant is eating family foods.
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Initially the mother-in-law completely rejected the idea of using HTEBM, stating:

“I have not heard of this [HTEBM], I don’t want my grandchild to be hungry” (mother-

in-law)

She felt that formula could be used as a replacement feeding, but it was clear that the idea
of using formula was a not a straight forward decision either, there seemed to be

undertones of concern:

“I can buy them formula but if I do they [neighbours] will think she [daughter-in- law]
is sick, you know how people are...so she must continue to breastfeed, she can give some

Sformula and food so the baby is not hungry and crying * (mother-in-law)

With further discussion involving the mother and partner, addressing health and
economic perspectives, the mother-in-law felt she may be open to the idea on the
condition that the whole process of expressing and heat-treatment should not be practiced

openly. She also felt she needed assurance that the infant would take the milk:

“if I see that the baby is growing, I will be happy and will not trouble them [son and

daughter-in-law] " (mother-in-law)

Traditional healers:

“the mothers go to the hospital and the clinic and then they want us to help their babies

who are still sick” (traditional healer)

Several mothers suggested we speak to traditional healers, to hear their thoughts of using
the proposed feeding option. This suggestion seemed to be motivated by the mother’s
health seeking behaviour, that of consulting traditional healers on a variety of issues,

including infant feeding,.
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Within this community the traditional healers are a well organized group that meets on a
regular basis. The leader and one other healer, representing their group, agreed to being
interviewed. Again, similar to other participants they had never heard of HTEBM, but
were supportive, cautioning that the heated breastmilk should be used only for the baby.
Probed on this issue, it was explained that as a body fluid, breastmilk is potent for use in

spells.

Similar to the grandmothers, the healers felt HTEBM would help preserve breastfeeding
since the mothers would be using their own milk. They too complained of decreased
breastfeeding in the community. They viewed this as a negative development because of

frequent visits from mothers seeking help with sick infants:

“the mothers bring their child when the baby is very sick...we shout at them and ask
them why they did not breastfeed and they tell us because they want the free formula but

the clinic has no more milk or it is finished at home” (traditional healer)

When asked whether, during consultations with mothers, if they specified the type of
breastfeeding mothers should practice, it was clear that exclusivity was not emphasized,
mainly due to an unawareness issue rather than an ideological reason. The healers were
surprised that EBF meant the exclusion of traditional medicines but this issue and other
infant feeding recommendations were not received contentiously. On the contrary, the
healers seemed receptive to information sharing, pointing out that HIV/AIDS brought
confusion to the issue of infant feeding. It was suggested by the lead healer that since
mothers often use both the services of the clinic and of the traditional healers, there was a

need for working collectively:

“With this HIV ....we have a lot of it around now... ... we also must learn what to tell the

mothers, you must train us too” (traditional healer)
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When asked how mothers could balance their wish to use traditional remedies but still
practice safe breastfeeding like EBF, they explained that as healers they can use different
forms of medicines. For instance, external medicines and amulets can be used to address
common infant issues, as opposed to oral preparations, which they pointed out can be

delayed to when the infant is older and eating family foods.

Using HTEBM outside the home:

“at the end of the month mothers bring babies to us with no milk [formula]- they say they
forgot the milk at home, but really we know they have no more milk at home. What can
we do...ayeebo...the only thing we can do is we take milk [formula] from mothers who

10

bring a lot of milk for their babies just to help those who have nothing”” (creche

director)

We interviewed principals from two creches (daycare facilities) separately at the
suggestion of the traditional healers, given that they provide childcare and may influence
infant feeding behaviour. Mothers were also curious about the portability of expressed

breastmilk:

“what if I have to go somewhere with the baby, what do I do with the milk...will the milk

smell if I go somewhere with it?” (mother)

Initially, both principals were not receptive to mothers bringing their expressed breast
milk to the créche. Concerns were related to a perception that breastmilk would be messy
and have an offensive odor which would be off-putting to staff. Despite these
reservations, the principals became more open to the concept of HTEBM, particularly in
the case of mothers who struggled with supplying formula. In this regard, the principals
discussed their experiences with sub-optimal infant feeding practices. One principal
spoke extensively of caring for infants that were consistently ill due to inappropriate

feeding since these would also be the infants being left with diluted infant formula. It
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was also not uncommon for mothers to leave their children at the créche without any

formula because they had run out:

“sometimes I have to give my baby weak milk because I know the tin will finish

soon” (mother)

It was made clear that if HTEBM were to be used within a créche setting, it should be
brought in a bottle, facilitating easier feeding. Cup feeding of expressed milk was deemed
unsuitable for a créche setting, particularly since cups could not be propped up for self
feeding (which was practiced with bottle feeding). This attitude was consistent with the
mothers’ perceptions, they were more in favor of using feeding bottles (than cups) to
transport and feed milk outside of the home. The principals were also concerned whether
mothers would be able to bring adequate quantities of expressed breastmilk, on a regular

basis, it was felt that would require a dedicated mother to accomplish such a task.

Most mothers admitted taking expressed breastmilk to a créche seemed cumbersome,

preferring instead to use formula in that particular situation.

5.5 Discussion

Heat-Treated expressed breastmilk is a WHO recommended feeding option suggested for
use by breastfeeding women living with HIV within resource limited settings
(WHO/UNAIDS/UNICEEF, 1998), yet the receptivity to this feeding alternative has not
been fully explored. Hence ours is the first South African based study to examine the
acceptability of HTEBM as a supplement to complementary feeding once an infant has

been weaned from the breast following 6 months of EBF.
Poverty is a common characteristic of South African urban settlements (Wolard, 2002)

and therefore AFASS conditions within such settings are difficult to attain. Breastmilk

provides food security for an infant, however if breastfeeding is discontinued at six
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months, as is the recommendation for HIV infected breastfeeding women (WHO, 2006),
a challenge arises for families living under resource poor conditions. Breastfeeding
cessation results in a significant decrease of energy intake for the infant since breastmilk
supplies an estimated average of 54% of the total daily energy intake of a 6 month old, a
point when complementary feeding should be initiated (Dewey & Brown, 2003).
Consequently, the weaning period is a high risk period of transition if mothers do not
have a sustainable and safe replacement feeding, infants then become vulnerable to
malnutrition, growth faltering and childhood infections other than HIV, as a result of a
poor quality diet or inadequate intake. Addition of HTEBM to an infant’s intake as an
adjunct to complementary foods can supplement the diet, contributing substantially to an
infant’s nutritional and overall energy intake. A recent Ugandan trial showed a
relationship between early cessation of breastfeeding and increased risk of serious
gastroenteritis as well as increase in infant mortality 3 months post breastfeeding
cessation (Onyango et al., 2007) Other studies confirm the high risk of morbidity and
mortality infants face in the absence of appropriate replacement feeds, once breastfeeding

has been discontinued (Becquet et al., 2006; Piwoz, et al., 2001).

We interpreted our findings by employing a modified version of the conceptual
framework of factors affecting breastfeeding (Figure 5.1). This conceptual framework
identifies factors that influence infant feeding practices at the individual, group and

society levels.

Individual level: maternal and child factors. At the individual level, factors are directly
connected to the mother’s own attitudes and beliefs, infant characteristics including
health and childcare concerns, as well as the interaction that occurs between the mother-

infant pair.

Throughout our discussions, mothers showed receptivity to HTEBM use, once they
developed an understanding of the benefit it would present to their infants, providing
HTEBM was not in conflict with their immediate environment. Support was singled out

as a key factor that could enable mothers to overcome potential conflicts, as a result of

85



using HTEBM, within their immediate surroundings. Support was viewed as more
important than information and knowledge, in motivating mothers to try HTEBM.
Cognitive knowledge has been identified as being less important for some groups for
performing skills, than embodied knowledge which involves exposure to the desired

behaviour, in addition to other social factors, such as a supportive environment

(Hoddinott & Pill, 1999).

Programs that have embarked on promoting EBF as a child survival strategy, have faced
similar challenges. Although EBF is evidence-based optimal feeding, it is not the cultural
norm of most communities throughout the world and therefore historically, has been
perceived as impossible to implement by both the scientific community and health care
service providers. However, several projects have successfully promoted EBF in a variety
of settings, within all these initiatives, maternal support has been consistently identified
as an essential ingredient in facilitating the successful practice of EBF (Haider, et al.,

2000; Nankunda, et al., 2006; Bland et al., 2007).

The context in which mothers formulate infant feeding decisions is replete with confusing
messages, particularly against a backdrop of an HIV epidemic. Despite the lack of clarity
mothers encounter, we learned that many strategies were used by women to offer the best
to their children, a predisposition that contributed to their general receptivity to
discussing HTEBM. Although discussed positively, mother and infant centered concerns
related to the practice of HTEBM were raised. Mothers offered viable solutions to
potential problem situations they may encounter, mostly around family acceptance.
However, generally mothers were challenged with problem solving or offering of
suggestions for child-centered concerns, such as infant acceptability of heat-treated
breastmilk and concern over excessive nighttime crying from infants not ready to be
weaned from the breast at six months of age. It was anticipated that night feeds would be

the most challenging feeds to discontinue.

Group level factors: family, community and health services. At the group level, relevant

factors relate to the environment surrounding the mother and infant, including support at
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home, community or local health care services. Through our conversations with a diverse
group of informants comprised of mothers, fathers, HIV care counselors, grandmothers,
mother-in-law, créche principals, traditional healers and community health workers, we
gained insight into some of the ways culture, social norms and family expectations
interrelate in influencing infant feeding practices. Given that HIV stigma remains a
significant issue in South Africa (Steinberg & Johnson, 2002 ), disclosure of maternal
HIV status to a carefully chosen individual who is able to act as support was found to be
an important factor related to the mother’s interaction with her environment. Although
the process of disclosure was described as difficult, due to the inherent danger in

exposing oneself to rejection, it was also recognized by some as having many benefits.

The presence of a partner in the home has a very strong influence on a mother’s choices
in feeding her infant, since mothers often have to negotiate feeding practices with their
partners. Mother-in laws and other family members are less influential forces in
situations where a mother living with HIV has disclosed her status to a partner, these
family members then become easier to manage when infant feeding practice diverge from
expectations. Mothers practicing unfamiliar feeding behaviours navigate through family
expectations and discord by using fabricated stories. These findings are in agreement
with those of (Varga, Sherman, & Jones, 2006) who reported that 70% of mothers who
disclosed their positive HIV status, disclosed to a partner or husband motivated by need

for adequate infant care and avoidance of MTCT of HIV.

Initial doubt and suspicion from family members and service provider informants did not
serve as a barrier to the acceptance of HTEBM as a viable infant feeding option,
regardless of gender or age. Highlighted attributes of HTEBM were related to important
key factors of safety, affordability and ease of preparation. Similarly, in a Zimbabwean
study, it was reported that respondents from 13 focus groups, following education and
discussion on HTEBM, were more accepting of the idea than at initial contact (Israel-

Ballard et al., 2006).
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Discussions with providers of child care services provided some important insight to
challenges some families experience in securing a sustainable and safe source of formula,
even when employed. Some mothers choosing to formula feed, despite earning an
income, experience difficulty in procuring adequate amounts of infant formula, resulting
inappropriate formula feeding which in turn contributes to infant morbidities witnessed
by daycare centre staff. This alludes to the complexities of achieving AFASS conditions

to enable safe formula feeding.

Portability of HTEBM was a less favourable concept to the mothers, particularly in
settings like daycare centers. Additional explorations would be required in order to make

the idea practical and safe for mothers and their infants.

Societal level factors: breastfeeding and feeding norms. Society level factors address the
societal acceptance and expectations related to feeding practices including overall
cultural attitudes, beliefs and practices. Breastfeeding continues to be a highly valued
practice in communities such as the setting for this study, to the extent that mothers spoke
of the dangers of discrimination and stigma associated with not breastfeeding. However,
the concerns associated with not breastfeeding were not consistent, at some levels of
community life, there seems to be an emerging trend of a decline in breastfeeding, an
observation recounted by many of our informants (grandmothers, counselors, créche
staff, clinic staff). It was felt that the decrease in breastfeeding was mitigated largely by
concern over MTCT of HIV. Our observations and discussions around the clinic and in
the community indicated that in some instances, particularly with younger women, there
was a trend towards more use of formula with breastfeeding abandoned in favor of what

is perceived as a more modern mode of feeding, bottle feeding using formula.

The HIV epidemic is a priority public health issue in most of sub-Saharan Africa,
however, there still remains a larger proportion of infants and children who are not HIV
infected. If HTEBM helps to protect breastfeeding as the traditional healers and
grandmothers believe, then the strategy has the potential to lessen a possible ‘spill over’

use of formula in the non-infected population. Prolonged breastfeeding in the non-
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infected population protects children from morbidities and mortality from illnesses

common in African settings (Jones et al., 2003).

Inter-relationship of individual, group and societal factors: Traditional healers and
health care services. Interaction between group and society levels can impact the
individual either in a positive manner or negatively. Utilization of polarized health care
services, one at the level of greater society the other at community level, can be a
disadvantage if the messages are inconsistent. Mothers do not limit their health care
seeking behaviour to conventional health services, but also consult traditional healers,
with both services identified as influential in their infant care practices. Traditional
healers, although having their own beliefs and practices, not only seemed receptive to
accepted feeding guidelines as well as use of HTEBM, but also identified the need for
collaboration between traditional healers and health care services. Recognition for
developing corporation between conventional and traditional medicine was a focus of a
recent WHO meeting, where countries were encouraged to incorporate traditional health

practitioners as partners in the health care system (WHO/AFRO, 2006).

Our data is limited in that it presents perspective from a single study setting, which is that
of an urban, resource limited settlement. However, these findings clearly demonstrate
ways that social and cultural factors interact with local environment to influence infant
feeding practices, conditions that have been identified as important to explore in infant

feeding work (Van Esterik, 2002).

5.6 Conclusion

Use of HTEBM at the complementary stage of feeding, when EBF would be
discontinued was received as an acceptable feeding option by a broad sample of
community informants within a South African setting, with a high HIV prevalence.
Support and disclosure of HIV status were identified by mothers as important requisite

conditions in facilitating the successfully practice of HTEBM. These findings have
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implications for the planning of public health programs. Health care workers can enable
the implementation of HTEBM during complementary feeding by providing consistent,
clear information and education to build maternal knowledge, skills and confidence.
Additionally, health workers can be trained to provide counseling and support to mothers
living with HIV with the process of disclosure, potentially empowering mothers to
successfully mange other aspects of their lives, other than infant feeding. Incorporating
HTEBM into an infant’s, diet following six months of EBF, provides a reliable food
source to a developing infant while minimizing HIV transmission risk and has potential
to preserve breastfeeding within the community. Findings of this work guided our study
examining the feasibility of HTEBM use of mothers living with HIV from an urban

settlement community.

Acknowledgements The authors would like to extend their gratitude to all the mothers,
family members and community participants of this study and the staff at the local clinic.
We thank Dr. Claudia Mitchell and Ms Xoliswa Keke for their input in the manuscript
preparation. We also wish to thank the Canadian Institute of Health Research and the

International Development Research Council for their funding support.

90



Heat-Treated Breastmilk
Use of HTEBM

/ ™
/ N

Maternal
characteristics

Individual Infant
level factors characteristics

I 7

Mother-infant pair

characteristics
_ %
Y

Surrounding environment: health services, home/family,
Grgup level work, community. Public policy environment and infant
actors feeding..

I 4

Characteristics of society, culture, economy: infant feeding
cultural norms, economic impact of breastmilk substitutes
factor and complementary foods.

Society level

Adapted from Hector et al., 2005

Figure 5. 1 Conceptual framework outlining factors influencing infant feeding practices:
heat-treated expressed breastmilk.
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Table 5.1. Perceived advantages and challenges of using heat-treated expressed breast
milk identified by mothers from an urban settlement.

Advantages Challenges
e Destruction of virus ¢ Crying infant when breastfeeding is
discontinued, especially at night

e Economic benefits e Disclosure of HIV status
e Promotes breastfeeding e Acceptance by partner, family or friends
e Health benefit of breastmilk ¢ Time commitment to express breastmilk

e Expressing adequate quantities of
breastmilk

e Infant acceptance
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LINK STATEMENT

The main aim of the qualitative study detailed in Chapter 5, was to assess the
acceptability of HTEBM use by HIV-infected mothers from an urban resource poor
settlement, in a province of South Africa with a high prevalence of HIV-1. The
receptivity to using HTEBM was examined from three perspectives, the individual
(mothers), the family (i.e., partners, grandmothers) and the community (i.e., traditional
healers, clinic counselors). This form of inquiry acknowledges that successful promotion
and implementation of a new feeding behaviour requires a contextual understanding of
the mother‘s environment and the forces that influence her infant feeding beliefs,
attitudes and practices. As a result, this study was comprised of in-depth interviews with
mothers and a range of informants (n=31) from the community, identified by mothers as
influential in their decision making process and maintenance of infant feeding practices.
Findings from the study indicated that overall HTEBM was an acceptable feeding
behaviour, providing the mother could effectively address potential challenges, such as
stigma. Discrimination related to seropositive status was identified as a major concern,
consequently voluntary disclosure of HIV status to a trusted individual, preferably a

partner, would greatly facilitate the successful use of HTEBM.

An ethnographic study of some of the mothers would have added an informative layer to
the understanding of maternal infant feeding practices taking into consideration the
complex levels of interactions that take place within the household and the community.
However, the in-depth interviews and observations did provide the information needed to

inform the intervention introduced in this community.

Use of qualitative methods provided rich data, prompting further exploration of the
participant mother’s full spectrum of infant feeding experiences, including their
encounters with health care workers and services, previous challenges and successes.
Therefore the objective of the following study was to probe mothers further, gaining
insight into the factors that would contribute to the success of the research intervention,

the ultimate goal of this thesis research.
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CHAPTER 6

MOTHERS’ INFANT FEEDING EXPERIENCES:
constraints and supports for optimal feeding in a HIV impacted urban community

in South Africa.

Under review at Public Health Nutrition

Signed co-author waiver in Appendix III

Lindiwe Sibeko®, Anna Coutsoudis®, S’phindile Nzuza®, Katherine Gray-Donald™

#School of Dietetics and Human Nutrition, McGill University,21,111 Lakeshore Road ,Ste. Anne de Bellevue,
Quebec,HOX 3V9.Canada. ® University of KwaZulu-Natal, Department of Paediatrics & Child Health, Doris Duke
Medical Research Institute, Nelson R Mandela School of Medicine, 710 Umbilo Road, Durban 4001. South Africa.

Corresponding author: Katherine Gray-Donald: (514) 398-7841 (T); (514) 398-7739
(fax) katherine.gray-donald@mcgill.ca

Authors’ contributions

Lindiwe Sibeko developed the study concept and study design. She conducted
recruitment of participants, data collection, data analysis, data interpretation, and
undertook the lead in the manuscript preparation. Dr. Anna Coutsoudis collaborated in
the study conception and study design, and assisted in recruitment, data interpretation and
manuscript preparation. S’phindile Nzuza conducted participant recruitment, data
collection and participated in interpretation and manuscript preparation. Dr Katherine
Gray-Donald participated in the study conception and development, study design, data
interpretation, and manuscript preparation.

No conflict of interest is associated with this research study.

Running title: HIV and feeding experiences of mothers.

95



6.1 Abstract

Objective: There is an urgent need to better understand the enabling and challenging
factors impacting on infant feeding practices in communities with a high HIV prevalence.
Design: Qualitative study employing the snowball method of sampling with data
collected through analysis of in-depth interviews and observations of mothers and other
participants.

Setting: Urban settlement in the province of KwaZulu-Natal, South Africa.

Farticipants: A total of 31 participants, consisting of 11 mothers plus male partners,
grandmothers, mothers’-in-law, community and clinic counselors, traditional healers and
health care and daycare centre staff.

Findings: Emerging from discussions with mothers were the challenges they faced in
feeding their infants, encompassing three areas: stigma and disclosure of HIV; confusion
and coercion; diarrhea, sickness and free formula. Mothers rarely received quality infant
feeding counseling and consequently mixed feeding, a high risk for HIV transmission,
was a common feeding practice. In this resource poor setting, the optimal feeding
practice of exclusive breastfeeding (EBF) was best practiced with support and following
disclosure of HIV. Availability of free formula did not guarantee exclusive formula
feeding (EFF) but instead facilitated inappropriate feeding practices and may have
contributed to increased infant morbidities.

Recommendations: There is a need for health professionals to recognize the importance
of disclosure of HIV status, and facilitate optimal infant feeding by providing accurate

information and support to mothers around EBF or EFF, depending on their situation.

Keywords: HIV, infant feeding practices, exclusive breastfeeding, stigma and disclosure,

qualitative data, South Africa.
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6.2 Introduction

The African continent is home to approximately 25 million adults and children living
with HIV/AIDS, substantially burdening an already marginalized region of the world to
bear the brunt of the global HIV epidemic. Furthermore, by the end of 2006, pediatric
infections accounted for an estimated 2.3 million of the world’s children living with HIV,
90% of whom are infected through mother-to-child transmission (MTCT) (UNAIDS,
2006).

Non-exclusive breastfeeding is associated with the infection of about 300,000 children
annually, (De Cock, Fowler et al. 2000) however, breastfeeding in resource poor
countries is a powerful child survival tool with the potential of preventing an estimated
13% of child deaths (Jones et al., 2003). Evidence now exists illustrating the role of
exclusive breastfeeding in minimizing transmission risk of HIV while promoting child
health, resulting in greater HIV-free child survival (Coutsoudis et al. 2001; Iliff et al.
2005; Newell, 2006). Recently, an African based prospective study with feeding data on
1276 infants, found a low transmission risk (4%) following 6 months of exclusive
breastfeeding (EBF), with mortality at 3 months more than double in formula fed babies
compared to EBF infants (Coovadia et al., 2007).

Although formula is the recommended infant feeding option for HIV positive mothers in
developed countries (WHO/UNAIDS/UNICEF, 1998), this is rarely feasible or a
preferred choice for women living in resource-poor communities due to the prohibitive
cost of formula, lack of safe water, infrastructure to ensure consistent formula
availability, socio-cultural values and the stigma associated with formula feeding. Hence,
under conditions where replacement feedings are not acceptable, feasible, affordable, safe
or sustainable (AFASS), UNAIDS/UNICEF/WHO guidelines encourage mothers living
with HIV to breastfeed for 6 months at which point breastfeeding cessation is only
recommended if a replacement milk compliant to AFASS conditions is available, to be
combined with complementary foods (WHO, 2006). Operational interpretation of these

guidelines requires counseling of mothers by trained health care staff.
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Lack of disclosure of HIV status can serve as a significant impediment to maternal
implementation of these optimal infant feeding guidelines. Despite the fear of
discrimination associated with disclosure of HIV status, mothers living with HIV who
disclose their status have been found to experience positive outcomes (Rutenberg, 2003).
Varga and colleagues (Varga et al., 2006), challenge the dualistic approach to disclosure,
where an individual either discloses or refrains. Instead they view disclosure as a
dynamic process (Table 6.1) which can manifest in four different forms on the basis of
voluntary or involuntary disclosure, and direct or indirect disclosure (disclosure by

actions).

Translation and implementation of infant feeding policy guidelines is of great public
health importance, hence gaining insight into the real experiences and challenges of
mothers who are recipients of infant feeding information is crucial feedback for program

development.

Here we report on data that emerged from a qualitative study aimed primarily at
examining the receptivity of mothers and other community members to the use of heat-
treated expressed breastmilk as a alternate feeding (Sibeko, Coutsoudis, Nzuza, & Gray-
Donald, 2007a). However, data from the study also provided a rich representation of
mother’s perspectives on ways in which disclosure is tightly intertwined with a variety of
issues and experiences related to infant feeding and how collectively these factors impact

on feeding choices and practices. These factors are the focus of this paper.

6.3 Methods

This study is set in an urban informal settlement, in the province of KwaZulu-Natal,
South Africa. Kwazulu-Natal has the highest antenatal HIV burden in the country, with
current prevalence estimated at 39.1% (Department of Health, 2007). It is a setting in
which AFASS conditions rarely exist and, hence, safe breastfeeding practices are

particularly important.
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Participant recruitment and interviews took place from October 2004 to March 2005,
conducted by a trained community research partner, in collaboration with the researcher
(LS). Our sample of mothers were purposefully selected, recruitment took place both at
the local clinic as well as within the community. We were interested in interviewing
mothers with young infants given that infant feeding would still be an integral part of

their lives. Serostatus was not a selection criteria for study participants.

Once the purpose of the study was explained and consent given, in-depth interviews were
conducted in isi-Zulu utilizing Patton’s (Patton, 2002) general interview guide approach
which advocates an open ended conversational interview format. Mean age of
participating mothers (n=11) was 25 years with average age of index infant of 3 months.

Using a snowball approach, mothers directed us to whom they felt we needed to speak to
within their world of influence. Hence, our total sample of 31 participants included
family members such as partners, grandmothers and mothers-in-law, with additional
participants drawn from service providers in the community and within the clinic
(community health care workers, counselors, traditional healers and child care
professionals). Sample size was based on reaching the point of saturation, where no new

emergent issues were identified with additional participant interviews.

Data collection was achieved through tape recording of in-depth interviews plus notes
made during and shortly following interviews. All interviews were transcribed and then
translated into English by the community research partner and researcher. The technique
used for data analysis is described in detail elsewhere (Sibeko et al., 2007a). Briefly, text
data from transcripts and notes were evaluated using the content analysis method
(Cavanagh, 1997), whereby codes were developed based on repeat concepts and
keywords identified from the text. Codes were categorized and eventually streamlined
into thematic codes. The process was conducted independently by the researcher and
research assistant and agreement reached through discussions. Confirmation of
interpretation of data was achieved through member checks with mothers, clinic and

community participants, where possible.

99



Notes resulting from observations and informal conversations within the community and
at the clinic were used as a source of additional data to help validate our findings and to

establish trustworthiness of data (Lincoln & Guba, 1985).

Precise study location is not specified to maintain anonymity of those participating in the
study. Ethics approval was obtained from the University of KwaZulu-Natal Research
Ethics Board and the McGill University Institutional Review Board.

6.4 Results

Although seropositive status of the mothers was not required for participation in this
study, the majority did identify themselves as HIV-infected. The feeding practices of the
11 mothers were comprised of 4 formula feeders, 5 mixed feeders and 2 mothers who
exclusively breastfed. Of the mothers who chose to formula feed their infants, only one
was able to practice exclusive formula feeding (EFF) of her 3 month old infant. Three
weeks to 2 months was the range of duration of EFF for the other 3 mothers using
formula. Factors enabling the only mother who practiced EFF included being employed
(informal work sector), use of the free formula program and disclosure of her HIV status
to her partner. None of the other three mothers mentioned disclosure of HIV status, but
they did report a reliance on assistance from family in addition to the free formula
program as their sources for formula. Regardless of sources, these mothers reported
formula supply to be inconsistent, which facilitated inappropriate feeding (use of cow’s

milk or other fluids) including over dilution of formula.

The process to access the free formula for a six month period from the clinic (based on
our observations and conversations with staff and clients) required women living with
HIV to self-identify themselves at the clinic, where mothers were then placed on a list
entitling them to a monthly supply of powdered formula. Free formula is not available

immediately and therefore mothers initially require an alternate source of formula
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allotment, until they had access to the free supply (waiting period could be as long as a

month).

Mothers who were mix breastfeeding added other fluids and or small quantities of foods
to their breastfeeds. Asked why they fed in this manner, two reported being advised to do
so by family members while another indicated she mixed fed to promote infant satiety
and night sleeping. The remaining two mothers reported being directed to formula feed
following delivery at the local hospital because of their positive HIV status. However,
both mothers began mixed feeding following discharge from hospital: the first mother
added breastfeeding to the formula feeds, motivated by her partner and her own desire to
breastfeed. The second mother reported not having access to formula, she instead
breastfed and added diluted solids, a practice based on past experiences and her

perception that breastmilk was insufficient to satisfy her newborn.

Only two mothers were practicing EBF, one of the mothers described the events leading

to her breastfeeding exclusively:

“I saw that my baby was not full from my milk when I got home from the
hospital. So I went out and got a small tin of milk [formula] and gripe water,
because he was crying at night. But when I took the baby to the clinic, they told
me | cannot mix feed. They explained that the baby is satisfied with my
breastmilk. So I continued just breastfeeding and I can see I have enough milk
and my baby is ok. My partner is ok with me only breastfeeding because he
knows my problem [seropositive status]. People try to feed the baby, they shout at
me and ask me why I only breastfeed? I told them if they give food to my baby,
the baby will be sick. I am not going to visit my family in the farm (rural area)

until my baby is 6 months, at that time the baby will be eating food”.
The second mother had been breastfeeding her four month old exclusively since birth.

Her initial motivation to EBF was as a result of viewing a breastfeeding promotion video

at the antenatal clinic (ANC). This mother lived with her own mother and grandmother
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who were both very supportive of EBF, with the grandmother informing us she cup fed
expressed breastmilk made available by the infant’s mother on occasions she was not
home. Both relatives attributed their support of these uncommon feeding practices to
their awareness of the mother’s positive serostatus, her sharing of advice and information

given by counselors at the clinic as well as their witnessing healthy growth of the infant.

Stigma and disclosure of HIV status:

In their discussions of feeding practices, most mothers singled out stigma and the
challenge of disclosure as significant considerations in their infant feeding, decision
making process. It was clear from our discussions that fear of reprisal from family
members or friends as well as from the community at large, can serve as a barrier for
mothers to disclose their HIV status. Mothers consistently informed us that in many
instances lack of disclosure and the concomitant lack of support, may lead some women
to follow practices they do not necessarily agree with. One mother pointed out: “If you
have a partner who doesn’t know your status it’s a big problem with breastfeeding for a
mother. The father wants to buy formula because he thinks our baby needs tin milk and
breastfeeding [to be well fed], which the counselor said I should not do because my milk

is enough..... I know, but what can I do?”

This climate of HIV stigma and discrimination at times contributed to some mothers
being fearful of exposure when they picked up their formula supply from public spaces,
such as a clinic. These concerns were not isolated to external environments but would
also influence dynamics within the home, whereby a formula feeding mother might hide
the infant feeding bottle from specific individuals, giving instead the impression she was
a breast feeder. As was the experience of one mother: “I fed the baby before she
[relative] came and then when we sat and talked I put the baby near my breast, so that she

thinks I breastfeed the baby”.

Mothers who had disclosed their HIV status were less concerned with stigma and often

felt they had support to feed their infants according to their intentions.
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Confusion and coercion:

Emerging from our conversations was the confusion and anxiety, infant feeding in the
context of HIV, elicited from most study participants, particularly mothers. Feeding
newborns presents mothers with much conflict that relates to both infant and maternal
focused concerns. On the one hand, if a mother wishes to breastfeed, she grapples with
her fear of infecting her infant, conversely, were she to choose to formula feed she runs
the risk of arousing suspicion regarding her HIV status; additionally, in many instances,
use of formula, particularly in early infancy, is often in disagreement with a partner or

family member’s feeding expectations:

Mother: “but now I did not know what to do because I did not want to give this
sickness [HIV] to my child, but my mother and the father [of the child] would ask

me why I was not breastfeeding this child”.

Most mothers did not recall receiving informative infant feeding counseling prior to the
birth of their child, instead their experiences consisted of being recipients of inconsistent
and confusing advice and direction from various health care workers at the delivery of
their newborn. Some mothers shared their experiences of being directed by hospital staff
to formula feed with breastfeeding strongly discouraged. This directive was given in the
absence of an assessment of the mother’s ability to feed formula safely. Mothers reported
being cautioned by staff that to breastfeed was equivalent to transmitting the virus to their
infants, which they were told was unnecessary since the government provided free
formula for use by infected mothers. None of the mothers advised to formula feed
recalled hospital staff providing counseling on how to use formula appropriately (i.e.
exclusive formula feeding, not adding solids and food to infant’s diet under 6 month of

age, appropriate formula preparation).
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—~ This coercion to formula feed served as a source of confusion for some mothers, since the
directive was in conflict with their understanding that breastfeeding remained a viable

option for HIV infected mothers:

Mother: “the nurse told me that those who say I can breastfeed are playing with
me, she said [ will infect my child using my own milk. I should be a good mother

and use the baby tin milk [formula]”

Some of the mothers directed to use the free formula program were quick to point out that
the program presented its own problems, the primary one being inconsistency in the

availability of formula:

Mother: “I was afraid to breastfeed because of other things.... this sickness [HIV];
but the tin milk cost too much and the nurses at the clinic sometimes tell us they

have no milk to give us”

This mother’s reaction to unavailability of the free formula was to engage in
inappropriate feeding of her young infant, using sugar water plus solid food, until the

clinic received the formula supply.

Coercion to use formula was not limited to health care workers, but also came from other

sources:

Counselor: “Sometimes girls do not breastfeed because her partner says that their
child only drinks baby milk [formula]. But sometimes the partner is not around,
so she borrows milk to feed the baby until the father comes back. But what
happens if the father disappears...then you cannot pay that baby milk back, you
have a hungry crying baby with no food and the father who is long gone*”

Given the level of pressure some infected mothers received to use formula, we were

interested in experiences of women who were able to resist yielding to this pressure.
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These were women who still initiated breastfeeding despite being counseled to formula
feed, mostly motivated by a fear of scrutiny from family members and friends, as a result
of not breastfeeding. Health benefits and affordability were secondary considerations in
choosing to breastfeed: Mother: “babies feeding from the breast grow well and look big
and healthy...but really, nobody asks funny questions when you breastfeed”. These were
also the mothers who ended up mixed feeding. The two mothers practicing EBF,
although both felt pressured in the hospital to use formula, reported a strong commitment
to their prenatal decision to EBF (even though one mother used formula briefly due to

infant satiety concerns) and felt supported by family to do so.

* A partner that disappears is of concern since some mothers are dependent on their partners for financial

support.

Diarrhea, sickness and free formula:

Infant centered concerns focused on morbidity issues, emerged as an area readily
discussed by almost all participants interviewed. Diarrhea was the most commonly cited

child illness of concern:

Mother: “now that I am not breastfeeding I am worried; my other babies had my
milk and there was no diarrhea, not like my sister-in-law , she works and she buys
tin milk for her children and they had a lot of diarrhea...I know, I used to see

them”.

Both counselors and community health workers reported that they had observed an
increased presentation at the clinic of children suffering from malnutrition, failure to
thrive, diarrhea, and dehydration. They felt that the increase in these morbidities occurred
shortly after the availability of free formula. Prior to the introduction of the program there
was a stronger commitment from both health care workers and mothers to breastfeeding

and as a result there were more women breastfeeding in the community and in their
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opinion less of these childhood morbidities. This observation was confirmed through

discussions with other health workers at the community clinic:

Health care worker: “first we were happy with the free formula because we
thought our problems with the infected mothers were over.....but now we see it is
trouble, really it is a lot of trouble for the baby...diarrhea, sickness and not

growing well”.

Counselors also spoke of the increased frequency of mothers presenting at the clinic with
a sick infant as a result of being fed a sugar-water solution for an extended period due to
the mother running out of her formula allotment or there being no formula available for
pick-up at the clinic. One counselor recounted her experience of working with a mother
who had fed a sugar water solution to her infant in excess of a month, as a result of not
having formula in the house. The child presented with diarrthea and was severely
dehydrated, however, the mother thought she was doing the right thing since she
observed that at the hospital infants are routinely fed sugar water. This was not an
isolated incident, since health workers, staff at daycare centers and traditional healers all
relayed similar encounters with mothers who had no access to appropriate breastmilk

substitutes.

One mother provided a poignant example of the complexities of access to free formula
for families with competing needs: “many mothers sell the tin milk from the clinic......

because you have to have food in the house™.

6.5 Discussion

Lack of disclosure of HIV status as a result of existing stigma and discrimination
associated with HIV seropositive status emerged as an important consideration in the
infant feeding, decision making process. In formulating infant feeding decisions, women

enter a risk benefit type of decision making dilemma, caught between a desire to feed
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their infant in a manner that optimizes infant health while respecting feeding expectations
of partners and family members. These factors interact against a backdrop of cultural
norms that value breastfeeding. Hence, although most infant feeding strategies render
women the bearers of responsibility for feeding their children, practices are rarely the

sole decision of the mothers.

Our findings indicate that seropositve status adds an additional level of complexity to the
issue of infant feeding practices. In the context of HIV, mothers identified two factors
that facilitate optimal feeding; the first involves sharing what is perceived as the risk (i.e
possible infection of an infant and or exposure to stigma) associated with a selected
feeding practice with a support person, often a partner, family members or friend. The
second factor being direct and voluntary disclosure of one’s HIV status, preferably to the
targeted support individual. Conceptually, as illustrated in Figure.6.1, both factors are
interrelated since the act of disclosing facilitates a supportive connection which enables
women to either EBF or EFF, providing AFASS conditions exist for formula feeding. In
contrast, the framework also illustrates that free formula access, although at a policy level
may seem theoretically to be an enabling factor, in reality our discussions indicate the

program is a constraint, due essentially to issues of sustainability.

Our findings confirm that women who had undergone voluntary and direct disclosure of
their HIV status to a partner or family member were the only women who fed their
infants exclusively. In contrast for some mothers who had not disclosed their status,
mixed feeding was the common practice according to their choice. Lack of disclosure
seems to compromise infant health via poor feeding practices, increasing a child’s risk of
morbidity. Furthermore, the risk of indirect and involuntary disclosure meant women
were often careful that their actions (i.e., exclusive formula feeding) did not imply
positive HIV status. Moreover, mothers who had not disclosed their status engaged in
creative explanations of their feeding behaviours to avoid disclosure by proxy. This
concurs with other findings where it has been shown women who volunteer to disclose

their HIV status, experienced significantly less negative consequences than those who
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involuntarily disclosed. Also, the women who disclosed their HIV status, did so

motivated by need for support of their feeding choices and practices (Varga et al., 2006).

The promotion of safe breastfeeding practices, such as EBF for the first six months of an
infant’s life, is the underpinning of strategies aimed at the simultaneous lowering of the
transmission risk of HIV while maximizing infant survival. International infant feeding
guidelines reflect this public health objective for resource poor settings, where inability to
secure AFASS precludes use of replacement feedings such as formula (WHO, 2006).
Settings which have discouraged breastfeeding by African mothers living with HIV have
taken an approach that ignores the complex interrelationship of emotional, social, cultural
and financial constraints faced by women in most of Africa, where two thirds of the
world’s HIV infected live. Within our study setting, where resource limited living
conditions prevail and HIV prevalence is high, infant feeding practices of mothers were
contrary to current policy recommendations. The nature of encounters mothers
experienced with health care workers served as a key contributing factor to the existing
polarization between recommendations and actual practices. A disturbing finding was
the coercion mothers encountered from hospital staff following delivery, where mothers
were directed to use formula as a means of avoiding vertical transmission of HIV. In
these situations, no consideration was given to the personal desires or living conditions of
the mother. Previously, we reported similar experiences at a large South African
hospital, where 18% of mothers using formula, did so as a result of being directed by
staff to not breastfeed, based solely on their HIV status, again, without any contextual
assessment and discussion of personal circumstances and their abilities to practice

formula feeding safely and consistently (Sibeko et al., 2005).

Inappropriate advice from frontline workers created much confusion for mothers we
spoke to, consequently placing infants at risk of illness and death sue to suboptimal
feeding. Indeed, we found that most mothers fed their infants inappropriately and more
importantly, mothers who were not counseled properly seemed to be unaware of the
dangers associated with mixed feeding, due to increased transmission risk. Mixed feeding

has been consistently shown to be a highly risky feeding pattern for infants born to HIV
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infected mothers (Coutsoudis et al., 1999; Iliff et al., 2005), and most recently was found
to double the risk of infection of infants fed formula plus breastmilk compared to their
EBF counterparts. The risk of HIV transmission increased 11 fold when solids were
added to breastfeeding, in this landmark prospective study (Coovadia et al., 2007).
Researchers (Doherty et al., 2007) also found that UNAIDS/WHO/UNICEF infant
feeding guidelines were poorly implemented in their cohort study across three sites in
South Africa. Women receiving inaccurate infant feeding counseling had inappropriate
feeding practices, these were also found to be the mothers with the greatest transmission

risk of infecting their infants.

Infant health emerged as an issue of great concern among most participants, both from a
HIV infection risk perspective but also related to diarrhea and malnutrition morbidities,
which were thought to be on the rise in the community. In most disadvantaged settings in
South Africa, such as informal settlements, infant health has been found to be
deteriorating, with malnutrition and diarrhea identified as highly prevalent and significant
risk factors for child mortality. Food insecurity and poor living conditions are identified
as underlying contributing factors to these child morbidities. Promotion, protection and
support of breastfeeding continues to be the suggested strategy to address these morbidity

and mortality risks, even in the era of HIV (Bourne et al., 2007).

In our resource poor study setting, breastmilk, a secure infant food, seemed to be under
threat of declining according to mothers and other informants, including health services
workers, who also attributed the increased childhood morbidities to decreased
breastfeeding rates. The decline in breastfeeding was believed to be a consequence of the
availability of a free formula program. Recipients of the free formula spoke frankly of the
lack of consistent availability and the insufficiency of the supplied allotment. Our
findings indicate that lack of a sustainable supply of formula often lead to poor feeding
practices by mothers unable to secure alternate sources of formula. There is no evidence
to support a free formula policy for mothers living with HIV within an African settings,
since such an undertaking ignores the hidden costs associated with appropriate formula

feeding while promoting mixed feeding, amongst other hazards (Coutsoudis et al., 2002;
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Coovadia et al., 2007). Recent events in Botswana, a well resourced country, illustrate the
unacceptable risks associated with free formula available to HIV infected women as per
government policy (Creek et al., 2006). Government policies providing free formula to
HIV infected women do not comply with international guidelines, since these policies
ignore the requirements of AFASS conditions. Increased presence of formula serves as a
risk for ‘spillage’ of formula use into the non-infected or unknown HIV status
populations. As a result there can be a significantly higher risk of illness and death of
infants and young children in these communities, as was evidenced in the Botswana case,
where even the HIV uninfected and unexposed infants experienced greater diarrhoeal

related morbidity and mortality.

The study was limited by its size, 11 mothers and 20 family and community members.
However sampling was stopped because of similarity of information provided by
participants. Studying one community serves as an additional limitation, although the
community was felt to be representative of settings with a very high prevalence of HIV
infection and similar to South African settings with limited economic resources. As
community trust was essential to establish in order to be able to undertake this qualitative

study our focus was placed on one community.

6.6 Conclusion

Mothers bear the responsibility of feeding infants, but decisions on practices are often not
made in isolation. Hence, infant feeding strategies can be viewed as risky and divergent
from cultural and social norms for these women. However, this challenge does not
preclude the promotion of safe breastfeeding practices since support and voluntary and
direct disclosure of HIV status greatly facilitates the uptake of optimal feeding practices.
Mothers who disclosed their status and secured support were able to EBF, a
recommended practice for improving HIV-free infant survival. While on the other hand,
inappropriate infant feeding advice resulted in creating confusion and promoting

suboptimal practices such as mixed feeding, a HIV transmission risk. Therefore, there is
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an urgent need for health care services to invest in on going high quality training
programs that provide support for health workers to counsel mothers in a manner that
enables evidence-based optimal infant feeding. Additionally, training should include

facilitation of HIV status disclosure.
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Infant feeding choices

RN

Breastfeeding Formula feeding
free formula
l l 4— access
Disclosure of HIV status Disclosure of HIV status
No
Yes No
<4—  Support S i
uppo
Facilitates* High risk for Facilitates EFF
mixed feeding Low tisk of MTCT High risk of
w—/ k\/‘/ Stigma risk (suspicion of HIV suflzc;[()itil;gal
Low risk of infection associated with FF)
MTCT, morb High risk of
& mort. MTCT
AFASS RF High risk of morb & mort,
needed at 6 if AFASS conditions do not exist
months when
EBF stops

EBF= exclusive breastfeeding, EFF= exclusive formula feeding, FF= formula feeding, MTCT= mother to child
transmission, AFASS= affordable, feasible, acceptable, safe and sustainable, RF= replacement feeding , morb= infant
morbidity(i.e. diarrhoea, malnutrition), mort =mortality.

* optimal breastfeeding, recommended for settings without AFASS conditions
** gptimal formula feeding, not recommended for settings without AFASS conditions

Figure 6. 1. A conceptual framework of the influence disclosure of HIV status exerts on
infant feeding practices, highlighting the risks associated with poor feeding practices
and the benefits related to optimal feeding.
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Table 6.1. Characteristics and type of HIV status disclosure identified by motivation and

approach.
Type of disclosure Disclosure characteristics
Voluntary decision to reveal HIV
Intention status without coercion
of
disclosure
Involuntary HIV status is divulged
unintentionally or without
consent
Direct straightforward
approach to revealing status
Disclosure
approach Proxy HIV status is implied

through action or
association, not openly

revealed
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LINK STATEMENT

Chapter 6 is comprised of a manuscript that elaborates on the infant feeding practices of
mothers from a South African urban community, affected by a high HIV prevalence of
HIV. These practices were clearly divergent from WHO/UNICEF/UNIAIDS guidelines,
with mixed feeding being common. A barrier to optimal feeding practices was the
interaction mothers often experienced with health care workers, where child feeding
advice was delivered in a coercive manner, with formula strongly advocated. Mixed
feeding, a high risk for transmission, was the inferred consequences of poor quality
counseling. Mothers who had practiced EBF attributed voluntary disclosure of HIV status
plus support as the key enabling factors. A final emergent issue was the free formula
program available at the community clinic. Mothers perceived the free formula as a
barrier to HTEBM, despite the inconsistent availability of the formula. Data from this
study validated the importance of offering mothers quality counseling and support and
highlighted the need for mothers to be empowered and supported to disclose their HIV

status.

Collectively, the data from the acceptability work presented critical information on
factors to consider and be prepared to address with the mothers choosing to participate in
the feeding intervention to be piloted in the feasibility study. Having elucidated the
receptivity of HTEBM within the community, the follow through action required an
examination of how viable a feeding option of HTEBM could be. Hence, the purpose of
following study was to investigate the feasibility of HIV infected mothers being able to
use HTEBM as a component of complementary feeding. Utilizing the outcomes of the
past two studies as guides, the study intervention was implemented with participants
recruited during pregnancy in the later stage of their third trimester and followed from
that point through six months of EBF, breastfeeding cessation at 6 months, at which point
complementary feeding plus HTEBM was used. The intervention was planned to reflect
current WHO recommendations, which encourage HIV-infected women EBF for 6
months. Use of HTEBM (also a WHO recommended feeding alternative), provides added

nutrients and energy to the infants complementary diet, thereby promoting child health
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7.1 Abstract

Objective: The aim of this study was to investigate the feasibility of HIV-1 infected,
urban South African mothers to exclusively breastfeed (EBF) their infants for 6 months,
followed by using heat-treated expressed breastmilk (HTEBM) as a replacement feeding
in conjunction with complementary foods. The study also seeks to understand the lived
experience of women implementing this infant feeding strategy.

Methods: An intervention employing mixed methods, with follow up of breastfeeding
mothers from the prenatal through the postpartum period for the duration of the feeding
intervention.

Results: Of the 66 HIV infected participating mothers, 55 % were able to EBF for six
months, and of the mothers practicing EBF, 42% used HTEBM as a replacement feeding
during complementary feeding. Breastmilk expressed on a daily basis ranged from 65ml
to 600 ml with the longest duration of HTEBM being 5 months. Engorgement or mastitis
as a result of breastfeeding cessation was not reported or observed. Enabling factors for
HTEBM use included support received through home visits and disclosure of HIV status,
particularly to a partner. Cereal based foods were over represented in the infant
complementary diet, with little variety in fruits and vegetables. Household finances
seemed to dictate type of protein foods and overall diversity of diet.

Conclusion: Our findings demonstrate the feasibility of both EBF and HTEBM, both
WHO feeding recommendations that can be implemented with support for breastfeeding
mothers living with HIV. These data provide important information for resource poor
areas, where safe sustainable feeding options are desperately needed for use by HIV

infected women.

Keywords: heat-treated expressed breastmilk, flash-heating, feasibility, exclusive

breastfeeding, mixed methods.
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7.2 Introduction

In sub-Saharan Africa, the HIV/AIDS epidemic has become a burden carried mostly by
women and children. Sixty one percent of the 22.5 million Africans living with
HIV/AIDS being women, most in their reproductive years (UNAIDS/WHO, 2007). Each
year, an estimated 700,000 of the world’s children are infected with HIV, 90% occur
through mother-to-child transmission (MTCT) of HIV. African children comprise the
majority (90%) of these pediatric infections (UNAIDS/WHO, 2005).

South Africa, with one of the most severe HIV epidemics in the world, has 5.5 million
people living with HIV/AIDS, the majority being women in their childbearing years.
Nationally, the antenatal HIV infection prevalence is estimated at 29.1%, the highest rate
(39.1%) being in the province of KwaZulu-Natal (KZN), consequently MTCT rates are
high in KZN with an estimated 25,000 children infected annually (Department of Health,
2007).

In Africa, where breastfeeding is universal, prolonged breastfeeding is commonly
practiced, but in the era of HIV it has been estimated to contribute up to 350,000 HIV
infections of children a year (De Cock et al.,, 2000). Logically, prevention of HIV
transmission would dictate the avoidance of breastfeeding, which in the developed world
is possible. However, in developing regions of the world, exclusive breastfeeding (EBF)
for the first 6 months of life is estimated to save the lives of approximately 6 million
children a year, children who might otherwise die from common childhood infections

(UNICEF, 2007).

Coutsoudis and colleagues (Coutsoudis et al. 1999; Coutsoudis et al. 2001) provided the
initial evidence of an association between EBF and lower transmission risk of HIV.
Additional evidence has confirmed these findings (Iliff et al., 2005), with the most recent
risk estimate of 4% transmission for 6 months of EBF. Additionally, breastfeeding in
addition to formula plus solid foods was found to increase the risk of infection 11 fold

(Coovadia et al., 2007). Consequently, based on the mounting evidence, WHO guidelines
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recommend HIV infected mothers EBF for six months unless they have access to a
replacement feeding that is acceptable, feasible, affordable, sustainable and safe
(AFASS) (WHO, 2006). These guidelines further caution mothers, that unless they are
able to secure a replacement feeding that meets AFASS conditions, breastfeeding should
continue beyond 6 months, in addition to complementary foods (WHO, 2006). These
current guidelines reflect the new focus on infant feeding having the dual purpose of

minimizing transmission risk while enhancing infant survival.

In developing areas of the world, breastmilk is a secure and important food for infants,
and even after 6 months of age it accounts for approximately 50% of the infant’s nutrient
intake, thus making it a difficult food source to replace (Dewey & Brown, 2003).
Finding a safe method of incorporating breastmilk as a component of the infant diet
during complementary feeding thus becomes of great public health importance.
Moreover, a modified breastfeeding strategy that minimizes the cumulative risk of HIV
transmission via EBF cessation at 6 months, must include an affordable, safe and

sustainable replacement feeding that can be combined with the complementary diet.

Heat-treatment of expressed breastmilk (HTEBM) has been identified by WHO, UNICEF
and UNAIDS as a viable replacement feeding (WHO/UNICEF/UNAIDS/UNFPA, 2004).
Flash-heat, a user-friendly in home pasteurization method has been shown to successfully
inactivate HIV (Israel-Ballard et al., 2005; Isracl-Ballard et al., 2007), as well as
eliminate pathogenic and non-pathogenic microbes, allowing for safe storage at room
temperature up to 8 hours, without significant increase of bacteria ( Israel-Ballard et al.,

2006). This is a critical feature for settings where access to refrigeration is limited.

Previously, we reported the acceptability of HTEBM within a South African setting
(Sibeko et al., 2007a) similarly, acceptance was also demonstrated in a Zimbabwean
(Israel-Ballard et al., 2006) based study. Despite the receptivity to this feeding practice,
the feasibility of HTEBM use has never been fully studied, with no practical or

programmatic experiences of HTEBM use documented.
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The study employs a mixed methods approach, using a methodological triangulation of
qualitative and quantitative methods from a simultaneous triangulation perspective
(Morse, 1991). Simultaneous triangulation operates on the premise that quantitative and
qualitative inquiries can be answered at the same time in a single study. Hence, the
purpose of this intervention study is twofold. It is primarily to investigate, how feasible it
is for South African mothers living with HIV-1 to EBF for 6 months, following which
they use HTEBM, as a replacement feeding and integral component of the
complementary infant diet (quantitative). The second aim of this research is to understand

the lived experience of women implementing this infant feeding strategy (qualitative).

7.3 Methods

This research took place in an urban community in the province of KwaZulu-Natal, (from
February 2005 to June 2007). The study was developed as a pilot project, to inform larger

studies that can be powered to investigate infant and maternal health outcomes.

Pregnant women with known seropositive HIV status were recruited in the prenatal
period (gestation age > 34 weeks), during their antenatal clinic (ANC) visit at the
community primary health clinic. Trained clinic counselors provided counseling for the
women, which included infant feeding choices. Mothers who chose to breastfeed were
then approached to participate in the study. Participants entered the study once informed
signed consent was obtained. Unexpectedly, a few mothers from the community who had
already delivered and were exclusively breastfeeding and were interested in trying
HTEBM, entered the study at this point (see Figure 7.1). Inclusion criteria involved
women with confirmed HIV status, living in the targeted community, intending to
breastfeed their infant and indicating they will be in the community for a minimum of a

year.
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In order to minimize MTCT transmission during the intrapartum period, women were
given nevirapine prophylaxis during the ANC visit, to be taken during labour, with their

infant’s prophylaxis dose administered at the hospital, as per protocol.

Each woman recruited in their final trimester was visited once during the prenatal period,
to confirm the exact location of their residence as well as to review and reinforce
exclusive breastfeeding. Communication with the participants was in isiZulu.

Participant mothers were registered in the HIV treatment and care program in the clinic,

which provided relevant services for themselves and household members as needed.

Study intervention

The study’s peer breastfeeding counselor (SN) was trained by the researcher (LS), a
certified lactation consultant and dietitian, through a 16 hour breastfeeding training
course developed by LS and covering a wide range of topics relevant to breastfeeding

counseling, including heat-treatment and complementary feeding.

Mothers participating in the study were informed of the safe breastfeeding infant feeding
strategy being used, which involved exclusive breastfeeding for six months with
breastfeeding cessation taking place when the infant was 6 months of age. At this point
HTEBM was used as a replacement feeding in conjunction to complementary foods.

Mothers were also encouraged to use condoms where applicable, the risk of increased

viral load as a result of postnatal infection was explained.

Exclusive breastfeeding:

Exclusive breastfeeding was defined as breast milk only, no solid foods or liquids. In this
study, operationally, mothers were still considered to be EBF if there was one episode of
their infant receiving a fluid, but then returned to EBF. Any addition of solids to the
infant’s intake, even one episode, a mother would no longer be categorized as practicing
EBF. At each visit mothers were asked how they breastfed their infant in the past 24
hours, probing for foods and liquids that may have been used, following which mother’s

were categorized on whether they are still EBF or not.
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Flash-heat of expressed breastmilk procedure:

A full description of the flash-heating of expressed breastmilk method is described
elsewhere (Israel-Ballard et al., 2005). As adapted for home use the procedure involves
the expressing of breast milk into a clean glass jar (i.e. peanut butter or jam jar). For the
purpose of the study all participants were issued a commercial glass jar. The jar is then
placed in a small aluminum pan (which most households have) with the water level in the
pan measured to 2 finger levels above the quantity of expressed breastmilk (a pictorial
resource is available detailing the procedure). Thus the pan forms a water bath for the
expressed milk in the jar. The pan is then placed on a hot flame of the cooking equipment
used in the home (most homes in the community use kerosene stove). Water and milk are
heated together until the water reaches 100°C and there is a rolling boil. At this point the
jar with breast milk is immediately removed from the pan, capped with a lid and allowed
to cool. Flash-heated breastmilk typically reaches temperatures above 56.0°C for 6 min
15 sec and peaks at 72.9°C, temperature where the virus is deactivated (Israel-Ballard et
al., 2007). Amounts of breastmilk being expressed were recorded for the duration that

mothers practiced HTEBM, using visual measures mothers were trained on.

Complementary foods:

Mothers were counseled on the importance of complementary foods and the appropriate
local foods to use. To minimize respondent burden, data collection on the complementary
diet consisted of broad qualitative information on foods mothers fed their infants.
Mothers were asked about the foods they fed their infants in the past 24 hours. Reporting
of data consisted of categorizing foods using the WHO (WHO, 2000) classification,

system highlighting the foods most frequently mentioned during home visits.

Breastfeeding cessation and HTEBM use:

Results of the acceptability study (Sibeko et al., 2007a; Sibeko, Coutsoudis, Nzuza, &
Gray-Donald, 2007b), used to inform and shape the current study, clearly indicated that
implementation of HTEBM would require support of the mother. Similarly, the literature
indicates that EBF success is predicated on empowering the mothers through support

(Haider et al., 2000).
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Support of the mothers was ensured through the provision of scheduled follow up home
visits. At each visit, observations were documented and data collection took place guided
by a structured questionnaire and protocol. The schedule and purpose of the visit is

detailed on Table 7.2.

Follow up visits were conducted by the researcher (LS), and breastfeeding peer counselor
(SN). All mothers gave birth at the same local hospital. The mother’s name and expected
due date was provided to a counselor located at the hospital, once the mother arrived for
delivery, the researcher and peer counselor were informed and visited the mother without

delay, usually within 24 hours of delivery.

Interviews of mothers:

Qualitative data consisted of taped interviews of structures open ended questions,
observations and note taking from visits. The data are included within each category in
the results section, represented through quotes. Socio-demographic data were also

collected on participants.

Analysis
For quantitative data analysis, independent sample t-test was performed on continuous
maternal variables and Chi-square analysis on categorical data. Descriptive statistics were

also summarized. Statistical analysis were conducted using SPSS 12.0 software.

Qualitative analysis involved transcription of participant interviews, translated from
isiZulu to English. Member checks were conducted to ensure that the content of interview
reflected the mother’s meaning. Notes taken at visits were also used as data. Content
analysis (Cavanagh, 1997) was used to analyze the text and illustrative quotes are

embedded into the text of the results.

This study was approved by the Institutional Review Board of McGill University and the

ethics board of the University of Kwazulu-Natal.
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7.4 Results

Of the 103 pregnant women approached for study recruitment, 61 pregnant women were
eligible and agreed to participate in the study Thirty mothers did not exclusively
breastfeed their infants and therefore withdrew from the study (Figure. 7.1). A little more
than a third of the women who discontinued EBF, did so as a result of wanting to use the
free formula program available at the local clinic. In some cases the mothers felt that
breastmilk alone was insufficient and in other situations mothers did not want to be left
out of receiving a free expensive product like formula. Attrition also occurred as a result
of mothers gaining employment, which whether informal or formal as well as a lack of

family support.

Exclusive breastfeeding for six months:

Including the mothers who entered the study in the postpartum period (n=5), a total of 36
mothers practiced exclusive breastfeeding until their infant was six months of age.
Unanimously, mothers who were breastfeeding exclusively reported that the home visits
by the counselors were critical in encouraging them to continue EBF and in building
general confidence in their breastfeeding and belief that breastmilk alone was sufficient.
The fact the mothers knew when the home visits would occur (counselors left written
appointment cards) seemed to be an additional benefit since mothers felt that whatever
issues arose in the interim, they could depend on an upcoming home visit to address the
issue, knowledge that facilitated continuation of the feeding strategy. As explained by a
20 year old mother with a 2 1/2 month old infant: “I did not believe my baby will grow

just with my milk, my mother also did not believe. Now we see it is true.”
Although the follow up visits had an overall purpose of supporting mothers to continue

with the intervention, a range of purposes and specific information was covered and

discussed within each time frame (Table 7.1).
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The most common challenge mothers encountered through the EBF period was
explaining to partners, family members or friends the reasons they were not feeding their
infant any other foods and fluids. These were either exchanges that took place within
their household or when they would go to the rural area to visit family. The most
common effective response mothers reported was to simply indicate that the way they
were feeding was strongly recommend by clinic staff, to ensure health for their infant.
Some mothers indicated that once they themselves believed that breastmilk alone was
adequate nourishment, they were able to continue EBF. A supportive home environment
helped. On many occasions, at the request of the mother, a home visit also meant,

explaining EBF to partners and family friends. This was often well received.

Breast pathology (mastitis, cracked bleeding nipples) was not observed in the women and
engorgement was rare. Occasionally, in the early postpartum period, a mother might
report experiencing sore nipples, a condition which was resolved through correction of
the infant’s latch on the breast. However, thrush was not uncommon, although the
incidence of thrush is common in this area. When observed in the infant and or mother, it
was immediately treated by the counselors, with mothers instructed on how to recognize

and treat thrush themselves, using local treatment protocol.

Mothers were also encouraged to use condoms where applicable, the risk of increased

viral load as a result of postnatal infection was explained.

A comparison of the maternal characteristics, support network and living conditions of
the mothers who practiced EBF only with those who proceeded to use HTEBM (Table
7.2) indicated that the HTEBM group of mothers were of similar age and CD4+ cell

count.

There was a trend towards a greater proportion of the mothers who practiced HTEBM
being unemployed both groups had similar levels of disclosure of their HIV status,
proportion of mothers heat-treating their breastmilk who lived with their partners was

higher than those not using HTEBM (p=009). The majority of the mothers in this
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community lacked piped water and instead had to fetch water from communal sources,

however those who did have piped water were more likely to use HTEBM.

Preparation for HTEBM:

During the preparation period leading up to HTEBM use, some mothers found the
practicing of expressing breastmilk (EBM) had several benefits including, developing
comfort around EBM as well as training their infants to cup feed. Additionally, the EBM
practice provided the opportunity for those around the mother to become comfortable
with the activity, allowing the mother to address any issues that arose. This training
period also helped mothers to harness support within their environment, this was more

acutely beneficial when the mother had disclosed her status, particularly to a partner.

At this point concerns mothers highlighted focused on their infant’s ability to cope with
discontinuation of breastfeeding. There was less concern for the infant’s acceptance of
HTEBM. At the 5 month mark when mothers where practicing HTEBM, none reported
infant rejection of HTEBM, instead, the simplicity of HTEBM was a constant feedback

from mothers.

The consistent reasons mothers cited as reason for trying HTEBM were twofold: an issue
of cost and health benefits to their infant, as captured in this mother’s comment “because
formula is expensive sometimes you won’t have money to buy it, but if you are

expressing your milk and heating it, you feed the baby and the baby is growing”.

Initiation and duration of HTEBM:

Mothers reported that practicing HTEBM required the initial task of finding the best time
to dedicate to milk expression, describing how they incorporated the HTEBM procedure
within their daily activities. One mother who used HTEBM for 3 months reported how
she liked to use the ‘quiet’ times in her daily routine “I wake up early before everyone

else and I can express the milk well and lots, and can heat the milk before the baby and
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everyone is up”. This mother had to have her stove on early in the morning to feed her
school age daughter breakfast and so could heat-treat the milk prior to cooking the
porridge. In general the manual expression became easier with time, the easier it became

the more mothers reported they could express.

Mothers were counseled to cease breastfeeding gradually, decreasing frequency at the
breast and instead, feeding their infant complementary foods and HTEBM. The process
of breastfeeding cessation occurred over a two week period for most mothers. Only one

mother took 3 weeks, she reported difficulty discontinuing the night feeds.

Night feeds were the most challenging breastfeeds to discontinue for most mothers, with
some mothers resorting to using a small amount of pepper on their nipple to speed up the
process, this was not a suggested strategy but one that most women knew as a traditional
method for getting a child to discontinue breastfeeding. Using cup feeding more
frequently also required an adjustment period for some infants, despite the learning

period prior to 6 months.

Engorgement as a result of breastfeeding cessation was not reported or observed. The
amount of breastmilk expressed daily varied (Figure 7.2), ranging from an average of 65
ml per day for a mother who practiced HTEBM for 1 month to a mothers expressing
600ml per day (HTEBM for 5 months). The quantity of breastmilk was a gradual build
up, for instance the mother who practiced HTEBM for five months began at expressing
approximately 300 ml/d, after 3 months of HTEBM she was expressing 600 ml and in the
final month the quantity was decreased to 500ml per day. This mother attributed her

success to the support and encouragement of the home visits.

The majority of mothers who continued to practice HTEBM, felt they were able to
continue because of supportive partners, most of whom were aware of their seropositive
status. This type of support may have been more readily accessible to these mothers than

to mothers not using HTEBM since more mothers using HTEBM were living with their
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partners. Receiving support had an additive effect, because mothers repeatedly conveyed

they continued to use HTEBM because of the home visits.

Mothers who did not disclose to their partners were able to invent plausible reasons to
help them continue the feeding strategy. One mother who practiced HTEBM for 4
months explained that “he asked [partner] why I was heating my milk, then I said it is
because I want a job so I want the baby to get used on cup feeding, not on my breast

anymore’.

There were a variety of reasons mothers discontinued HTEBM, including: a seropositive
infant, becoming employed, perceiving they had an inadequate milk supply, feeling
manual expression was time consuming and incompatible with their other tasks and

simply feeling it was time to discontinue.

Complementary foods:

On average infants were fed solid food a minimum of twice per day, while HTEBM was
fed minimally 3 times per day. Foods from the cereal group were the most frequently
served food regardless of age, with soft porridge being the most common item,
occasionally with a spread (margarine or occasionally peanut butter) added. Potatoes
were also used often and at times combined with the porridge. There was also little
diversity in the vegetables and fruits used (carrots and butternut squash; apples and
bananas). Serving flesh-based protein foods was often dependent on household finances,
chicken and beef being the preferences, with beans and eggs being more affordable.
Although difficult to assess, given the limitations of the data collection method, there
seemed to be less attention paid to the complementary diet as the infant got older. In
some households, it was not uncommon for the infant to be fed porridge and potatoes,
with little else. These were the households who had frequent bouts of food shortage.
Water and fruit drinks (not juices) were the most common other fluids provided for

infants.
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7.5 Discussion

This is the first study to investigate the feasibility of using flash-heat treated manually
expressed breastmilk to feed infants born to HIV-1 infected mothers. Our data from this
pilot study clearly demonstrates that use of HTEBM as an alternate feeding during
complementary diet phase, was feasible in this resource poor urban community in KZN,
with a high prevalence of HIV infected pregnant women. Of the mothers who practiced
EBF, a high proportion (47%), intended to use HTEBM with actual initiation of HTEBM
remaining high 15/36 (42%). This was a remarkable finding given that both EBF and
HTEBM are unfamiliar practices, particularly HTEBM. Mothers participating in the
study had never heard of HTEBM prior to entering the study. Moreover, five mothers not
part of the ANC recruited group indicated interest in using HTEBM and thus entered the
study. Given the level of poverty in this community, having access to a safe, inexpensive
replacement feeding that mothers perceived as promoting healthy growth, were reported

motivators for using HTEBM.

It is important to point out that implementation of WHO recommendations (WHO, 2006)
of 6 months of EBF by HIV infected mothers is possible. In our study, 55% (36/66) of
the mothers were able to EBF for six months, a rate that compares favorably to a recent
large South African based study (Coovadia et al., 2007), where 40% of HIV infected

mothers breastfed exclusively for 6 months.

Support of the mothers through home visits proved to be the most important factor
enabling mothers to maintain EBF, and continued to be of great benefit for mothers who
practiced HTEBM. Having support at home was also beneficial. The ease of heat-
treatment was also viewed as an enabling factor as was infant acceptance of the HTEBM.
Several studies promoting EBF (Haider et al. 2000, Iliff et al., 2005; Bland et al., 2007;
Coovadia et al., 2007) identify support of the mother, usually through peer counseling as

critical in promoting safe breastfeeding practices.
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Stigma was not identified as a concern for mothers using HTEBM, including with the
mothers who did not initiate HTEBM. This might be due to the high level of disclosure of
HIV status amongst the study participants. Disclosure to a partner seemed to be of
particular significance in enabling the mother to persist with the feeding strategy. In our
previous study (Sibeko et al., 2007b) examining the level of acceptability of HTEBM in
this community, disclosure was identified as an important component of facilitating

HTEBM practice.

Abrupt early cessation of breastfeeding has been associated with infant morbidity and
some cases, mortality, as was the case in Uganda where infants born to HIV infected
mother were EBF for 3 months to 6 months with breastfeeding abruptly stopped at 6
months. Serious gastroenteritis developed in 4% of infants at 3 months post weaning,
with 5 deaths attributed to the gastroenteritis (Onyango et al., 2007). Other studies
confirm the risks associated with early weaning (Johnson et al., 2006; EG Piwoz et al.,
2001). This risk was taken into consideration in the development of our intervention. The
use of HTEBM was strategically promoted to be used following 6 months of EBF. This
approach has several advantages, mothers who EBF for 6 months have established a good
milk supply and are confident of their breastfeeding skills which is a positive
underpinning for introducing HTEBM. As well, because of the energy contribution of
breast milk to the infant diet post 6 months, we felt that HTEBM would be most
beneficial to infant health when used in conjunction to appropriate complementary foods.
As a result, infant or maternal health problem were not encountered by counselors
following breastfeeding cessation. This observation may be attributed to the fact that the
breastfeeding cessation used in our intervention was gradual and not the rapid cessation
others have used. Additionally, during home visits, mothers received counseling on

appropriate complementary feeding, to the best ability of their family.

Although our data indicate that mothers in our study did provide complementary foods to
their infants at the suggested period, to minimize respondent burden, we did not collect
data that examined the diet in detail or quantified intake to determine adequacy of infant

intake. WHO identifies adequacy as feeding that is timely, adequate, safe and appropriate
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(Ruel et al., 2002). Our limited data do hint at the lack of diversity, particularly in fruits
and vegetables and a reliance on cereal based foods. These findings underscore the need
for future studies to examine complementary feeding practices using validated
instruments that assess dietary and feeding adequacy, as well as understanding food

availability from a behavioural perspective.

Discontinuing night time feeds was the most common challenge mothers experienced,
which they eventually (over 2-3 weeks) overcame. Another observed challenge was the
free formula program that was available at the time of this study, it served as a constant
competitor to HTEBM use. This free formula is no longer available in the community,

probably due to the unsustainable nature of such a policy.

Our study was limited by its sample size, given that the overall aim was to pilot the
feasibility of a safe modified breastfeeding strategy using HTEBM. Hence, we were not
powered to examine the correlates between maternal characteristics and infant feeding
nor to look at infant health outcomes, including transmission risk. Larger studies,
informed by our work underway in different African settings, have been developed to

investigate feasibility within different contexts and the above mentioned outcomes.

To summarize, our study provides important data documenting the feasibility of mothers
living with HIV using HTEBM as a component of the infant complementary diet. This is
an important finding since it implies that mothers who are supported can be empowered
to practice new feeding behaviours that benefit their infants. Through HTEBM use HIV-
infected mothers have a mother controlled, inexpensive, safe and sustainable feeding
option. Moreover, despite that the South African EBF rate has been estimated at 10.5 %,
this study has shown that high quality counseling and support of women plays an
essential role in empowering mothers living with HIV to implement safe breastfeeding

practices.

Based on the experiences and data from this study, HTEBM is now one of the feeding

options offered to breastfeeding HIV infected mothers from the community at the study
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site. Additionally, resources developed, in collaboration with study participants (pictorial
pamphlet depicting the process of HTEBM and a video demonstrating the procedure), are

used as teaching tools.
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Recruitment
(prenatal period):
61 HIV infected
women, gestational
age > 34 weeks.

— 30 women left study:
5 additional mothers ! stopped EBF before 6
who were EBF and > months due to: FFP,
interested in HTEBM employment, lack of
support for EBF.

36 mother-infant pairs,
practiced EBF

19 mothers left study: 1
infant died, 7 used free
formula program, 3
began work, 3 moved, 2
family not supportive, 3
gave no reason.

A 4

17 mother-infant pairs

interested in HTEBM

2 mothers did not HTEBM:
1 mother decided to
continue bf

1 infant positive PCR,
continued bf

A 4

15 mother-infant pairs
practiced HTEBM
after 6 months EBF for
varying durations

Bf = breastfeeding

FFP= free formula program

HTEBM= heat-treated expressed breastmilk
PCR= polymerase chain reaction

Figure 7.1 Flow diagram of participant recruited for feasibility of HTEBM study.
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Table 7.1 Follow up visits of mothers at different infant ages, the purpose and content of

visits in the continuum from pregnancy to breastfeeding cessation and use of HTEBM.

Time and
Infant Age
Prenatal

Hospital visit

Frequency
of visits
1 visit

1 visit

Postwartum Period

0-2 months

2-4 months

4 months

5 months

6 months

7 months +

weekly

biweekly

biweekly

weekly

weekly

monthly

Purpose of visits

To confirm the
exact location of
residence

Assess support

Ensure successful
Initiation of
breastfeeding

Support mother to
continue with EBF

Introduce manual
EBM

Practice EBM and
accustom infant to
cup feeding

Practice HTEBM

Breastfeeding
cessation, feed

complementary
foods and HTEBM

Support

Information covered by counselors

Review, reinforce EBF

Assessed breast health and infant at
breast, checking latch build mother’s
confidence

Check breast health address concerns
Encourage EBF

Continue to support to EBF
Discuss EBM and cup feeding

Observe mother manually EBM and
practice cup feeding
Encouraged to practice often

Observe mother with HTEBM, encourage
to practice often beginning with
once/week; mother is supported to
continue EBF address arising issues;
counseled on complementary foods;
preparation for bf cessation through
discussions

Mother counseled and supported on
gradual breastfeeding cessation, use of
HTEBM + complementary foods

Continued support of mother for
duration of HTEBM

EBF exclusive breastfeeding, EBM expressed breastmilk, HTEBM heat-treated breastmilk; bf breast-

feeding.
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Table 7.2. Characteristics of HIV-1 infected mothers who practiced EBF for 6
months compared with those who practiced EBF and HTEBM.

Mothers who practiced Mothers who practiced
Charactetistics EBF + HTEBM (n=15) EBF (n=21) P-value
Maternal
characteristics
Age of mother (yrs) 24.7[4.0] 27.916.1] 0.114!
CD4+  cell count 452.6[153.9] 381.0 [204.4] 0.335
(cells/mm®)
Education*
None 3(21) 1(5) 0.551
1-5 0 2 (10)
6-10 9 (64) 10(50)
>10 2(14) 7(35)
Employment

1(8) 7(33) 0.107
Support network
Feel supported 8 (67) 17 (81) 0.357
Disclosed HIV status
If yes, who 10 (67) 14(67) 1.000
Partner 0.192
Mother 6 (40) 3(14)
Sister 2 (18) 1(5)
Other 7 3(14)

1(7) 7(34)
Living conditions
Living with (adults)
Alone 2(17) 13(62)
Partner 7(58) 8(38) 0.009
Family member(s) 3(25)
Children in household
None 2(17) 7(35)
<2 75) 11(55) 0.451
>3 1(8) 2(10)
Type of housing
Mixed materials 6(43) 6(30)
Plank 321) 6(30) 0.974
Mud 2(14) 1(5)
Bricks 4(29) 7(35)
Access to electricity 3(21) 7(35) 0.660
Water source
Piped 5(45) 6((30) 0.032
Public + yard 6(55) 14(70)
Sanitation
Pit 11(71) 11(55) 0.641
flushed 4(29) 9(45)
Fuel
Paraffin 13(86) 15(75) 0.664
Electricity 2(14) 5(25)

1 i Continuous variable mean (standard deviation), categorical variables are numbers (%).
Equal variances are assumed EBF= exclusive breastfeeding, HTEBM= heat-treatment of expressed breastmitk.
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Quantity of breastmilk (mlL/d)
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Infant age
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Figure 7.2. Amount of breastmilk exnressed each month bv mothers nracticine HTEBM
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LINK STATEMENT

Through EBF for the first 6 months of the infant’s life, mothers provided a high quality,
food secure, infant diet associated with minimal HIV infection. It should be recognized
that EBF is not a common feeding pattern in the community, instead mixed feeding, a
highly risky feeding practice, is the usual practice. Therefore, the fact that 55 % of the
mothers participating in the study were able to breastfeed their infants exclusively is an
important outcome. Similar to other initiatives to promote EBF, support of the mother,

enables optimal infant feeding.

This is the first study to provide evidence of the feasibility of HTEBM use after 6 months
of EBF, by HIV infected women. Several factors contributed to the success of this
feeding intervention. Additional enabling factors included taking a gradual breastfeeding
cessation (2 weeks) approach, as opposed to rapid weaning. Mothers participating in the
acceptability study identified disclosure and support, especially from a partner as being
critical to the success of the feeding intervention. Our findings did show that mothers
who were able to practice HTEBM were more likely to live with a partner (p=<009) as
well as have access to piped water (p=<032) when compared to mothers who did not use
HTEBM. Disclosure was common to both groups and may have facilitated the earlier
component of the intervention, since both groups practiced EBF for a 6 month period.
The outcome of this pilot study provides much needed data for a variety of settings,
including areas where there is a desperate need for affordable and safe feeding choices

for infected women, once they cease breastfeeding.

The nutritional (using BMI, TSF and Hb) and immune profile (CD4+ and breastmilk
viral load) of HIV+ mothers (n=84) was determined through a cross-sectional study.
Mothers seemed mostly healthy, as illustrated by the nutritional and immune status
indicator used. Anemia is present with severely immunocompromised mothers, as was
high breastmilk viral load. Implications for practice and policy are suggested in the paper

presented in Chapter 8.
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8.1 Abstract

Data are lacking on the nutritional status and immune profile of urban dwelling, HIV-
infected breastfeeding women in African settings. A cross-sectional survey was
undertaken to examine the nutritional status [body mass index (BMI), triceps skinfold
(TSF) and hemoglobin (Hb)], of breastfeeding HIV-1 infected mothers from an urban
South African settlement. Breastfeeding mothers (n=84), average age of 26 years, had an
index child in the 4 to 68 week age range. Overall, there was no indication of
compromised maternal nutritional status, as illustrated by mean BMI of 26.8 (4.0), TSF
14.8 (5.50) and Hb level of 11.6 (1.49)). Type of or duration of breastfeeding were not
related to nutritional or immune status. However, mothers with CD4" T cell counts < 200
cells/mm’ were more likely to be anemic. Additionally, breastmilk viral loads were also
higher in mothers with lower CD4" T cell counts. Urban HIV infected women from a
resource poor community, who chose to breastfeed their children were well nourished,
however those who were severely immunosupressed were at increased risk of anemia and
had higher breastmilk viral loads, which increases the risk of infection for their children I
thought this is important to add but your call here. . This offers further evidence that
breastfeeding (exclusive must be encouraged) mothers in this setting are not nutritionally

compromised.

Keywords: breastfeeding, anthropometry, CD4" cell count, breast milk viral load,

HIV-1, South Africa.
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8.2 Introduction

On a global scale, mother-to-child transmission (MTCT) of HIV accounts for the
infection of approximately 700,000 children, 90% of whom are African children
(UNAIDS/WHO, 2005). In South Africa, where HIV is highly prevalent, an estimated
29.5% of pregnant women are HIV infected, (Department of Health, 2007). As a result,
nationally MTCT has become an urgent public health concern (Dorrington et al., 2006).

Exclusive breastfeeding (EBF) for six months has been estimated to have minimal (4%)
HIV transmission risk, with mortality rates found to be double for formula fed infants
compared to those who are breastfed exclusively (Coovadia et al., 2007). Hence, in
Africa, where breastfeeding is universal, the ability of a mother living with HIV to
breastfeed without compromising her health is critical for improving HIV-free infant

survival.

HIV infection has been associated with poor nutritional status due to the increased
demands placed on the body as a result of the infection (Bogden et al., 2000). The
additional stress imposed on the immune system as a consequence of poor nutritional
health may further deplete nutritional stores and may contribute to the progression of

HIV, thereby increasing mortality risk (Hecker & Kotler, 1990).

In resource poor environments, infected mothers could be at a greater risk for
deteriorating health since food insecurity and malnutrition are underlying living
conditions. Within these settings mothers choosing to breastfeed are guided to do so
exclusively (WHO, 2006), however, some concern has been raised over the health
implication or burden that breastfeeding may impose on HIV infected mothers (Nduati et
al. 2001.). The inference being that breastfeeding may lead to progression of HIV
infection as evidenced by unintentional weight loss or wasting and decreased CD4" T cell
count level. However, a recent cohort study investigating disease progression and
lactation of infected women, comparing breastfeeding to non-breastfeeding women, did

not show breastfeeding to be associated with HIV-1 progression, measured by either time
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to death, low CD4" T count, anemia or wasting. They concluded that there was
insufficient evidence to indicate that breastfeeding was a risk to the health of HIV

infected women (Sedgh et al., 2004 ).

African based studies have shown a strong independent association between body mass
index (BMI) of people living with HIV and survival. The strength of the association
between survival and BMI has a similar predictive value to CD4" T cell count under 200,
which is the accepted standard for severely compromised immune status level (van der
Sande et al., 2004). Furthermore, in a Zambian based study, poor maternal health was
found to be the most influential factor contributing to increased breastmilk viral load, a
risk factor for MTCT of HIV (Phiri et al., 2006). In some cases, anemia in HIV infected
women has been shown to be an independent marker of disease progression and mortality

(Moore, 1999; O'Brien et al., 2005).

There is a paucity of data on the nutritional profile of seropositive breastfeeding African
women within urban settings. Therefore, the primary objective of this study was to
explore the relationship between breastfeeding mothers’ immune status and their
nutritional status. A secondary objective was to measure the link between maternal

immune status and the viral load of the breastmilk.
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8.3 Materials and methods

Setting and subjects:

This cross-sectional study involved the recruitment of 84 breastfeeding mothers living
with HIV, with infants ranging in age from 4 to 68 weeks, attending a community clinic
located within a settlement in Durban, South Africa. Recruitment took place between

October 2004 and July 2005. None of the mothers had initiated antiretroviral treatment.

Anthropometric and biochemical measurements

After obtaining signed consent, anthropometric measurements were done on the 84
participating mothers by a trained dietitian, employing standard procedures. Height was
measured without shoes using a 2 m wall mounted measure with an attached sliding
headpiece in duplicate to the nearest 0.1 cm (mean of measures used). Weight was
measured without outer-wear or shoes, to the nearest 100 g using an electronic scale. To
assess percentage body fat, triceps skinfold thickness (TSF) was measured at the nearest
0.1cm, using standard calipers. Body mass index was calculated as weight in kilograms
divided by height in meters squared (kg/m”). Norms derived from The National Health
and Nutrition Examination Surveys (NHANES III 1988-1994) for African American
women were used as reference values for TSF, with depletion defined as values < 5th
percentile (Gibson, 2005). Categories for BMI assessment are according to WHO
standards of : <18.5 (underweight), 18.5-24.9 (average) and >25.0 (overweight).

Determination of CD4" T lymphocyte cell count (CD4" cell count) was conducted using
MultiTEST reagent and TruCOUNT tubes in BD FACSCalibur flow cytometre (Becton-
Dickinson, New Jersey, USA). Study participants were categorized into three CD4" T cell
count levels <200 (compromised), 200-500 (moderate) and > 500 (high). Hemoglobin
(Hb) was measured on venous blood samples collected into EDTA vacutainers for

hematological analysis, with anemia defined as Hb< 12g/dL.

141



’/\\

Breast milk samples

Participants were instructed to wash their hands using soap and water prior to manual
expression of 75 — 150 mL of breastmilk into sterile glass jars. Assistance was provided
by a Lactation Consultant if mothers required assistance. The jar was immediately stored
on ice in insulated containers and transported, within two hours to the laboratory.
Breastmilk samples were divided into 1.5 mL aliquots and immediately stored at -80" C.
All samples were shipped frozen on dry ice to the California Department of Health
Services Viral Rickettsial Disease Laboratory. Samples were analyzed for levels of
detectable HIV-1 using TagMan Real Time-RNA-PCR (TagMan RT-PCR, Applied
Biosystems, Foster City, CA), the method is described elsewhere(Yun, Fredriksson, &
Sonnerborg, 2002) and has a sensitivity of 50 RNA copies/mL on the breastmilk samples.
Extraction of RNA was performed using Viral RNA Kit (Qiagen, Valencia, CA). The RT
assay limit of quantification was 400 copies/mL; therefore levels less than the assay limit
were replaced by a value of 400 copies/mL to quantify the undetectable levels of HIV at a

conservative level.

Feeding practices

Breastfeeding practices were categorized into exclusive breastfeeding (EBF = breastmilk
only, no other fluids or solid food), predominately breastfeeding (PB = breastmilk plus
non- nutritive fluids) and mixed feeding (MF = breastmilk plus other fluids and or solid
foods). Socio-demographic data were also collected (maternal age, presence of electricity

and piped water in the house, as well as type of cooking fuel used).

Statistical analysis

ANOVA was used to examine the relationships between nutritional status variables and
immunological variables by postpartum period categories (0-7 weeks; 8-15 weeks; >15
weeks) and CD4" T cell count groupings. Tukey’s post hoc test was used when variables

were significantly associated, overall.

Chi-square was used to examine the relationships between categorical data by postpartum

periods and CD4" T cell count groupings. Independent Student t-tests were used to
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examine differences in variables for mothers with detectable versus undetectable

breastmilk viral load. Significance was set at p< 0.05 for all analyses.

Breastmilk viral loads were not normally distributed and therefore log transformed,
however, this paper presents the untransformed breastmilk viral load values for ease of
comprehension. All statistical analyses were conducted using the statistical software

SPSS 12.0.

The study was approved by the ethics committee of the University of KwaZulu-Natal and
the McGill University Institutional Review Board.
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8.4 Results

Characteristics of the 84 mothers and children aged 0-7 weeks (n= 30), 8-15 weeks
(n=26) and >16 weeks (n=28) are described in Table 8.1. None of the mothers had a BMI
less than 18.5 and mean BMI was in the overweight range. Breastfeeding mothers with
infants of different ages were not different in terms of BMI and TSF, hemoglobin, CD4+
cell count, or breast milk viral loads. Moreover, there were no differences in demographic
variables amongst women with different aged children in this sample. Most women
participating in the study were not taking multivitamins or prophylactic antibiotics. More
than 75% of the infants were being exclusively breastfed, while less than a quarter were

being mixed fed. Younger infants were more likely to be EBF.

In order to explore the relationship between mothers” immune status and nutritional
status, women were grouped into 3 CD4+ cell count levels, comprised of CD4+ level <
200, 200 < CD4 < 500 and CD4 > 500. Less than 10% of the sample of mothers had
severely compromised immune status (CD4 levels <200), (Table 8.2). Moreover, the
immune status of these women was not related to any of the anthropometric measures
such as weight, BMI or TSF. Hemoglobin was however, lower in the immunosupressed
mothers (p= 0.007), at a mean hemoglobin level of 9 g/dL. Mothers’ CD4+ cell count

was not related to type of infant feeding practiced.

Overall, 26 (31%) of the mothers had detectable breastmilk viral load. These mothers
were older than mother with undetectable breastmilk viral load (p=0.015) and were more
likely to be in the most immunologically compromised group. Those with the lowest

CD4" T cell count had the highest breast milk viral load (p=0.002) (Table 8.2).
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8.5 Discussion

Breastfeeding mothers living with HIV, all from similar living conditions within an urban
setting of South Africa, did not present with compromised nutritional status. None of the
mothers had a BMI <18.5, which is of significance since BMI has been shown to be a
valid and strong correlate of survival, (van der Sande et al., 2004). Although immune
status was not associated with poorer weight, anemia was significantly associated with
the presence of severe immunosupression. Similar findings were also reported in a study
of HIV infected African pregnant women (Antelman et al., 2000), with an association
between anemia and CD4+ cell count < 200 observed. The researchers hypothesized that
their data illustrated a state of chronic infection, reflected in the poor immune status,
which would result in impaired erythropoiesis and concomitant decreased hemoglobin
level. Correction of anemia in HIV infected individuals has been associated with

improved survival (Moore et al., 1998).

The low number of mothers with detectable breastmilk viral load in this study may be a
reflection of the high quality of breastfeeding counseling women from this community
attending the clinic (study site) receive. None of the participating mothers presented with
mastitis or breast engorgement, both conditions are often indicative of poor breastfeeding
management. This is important as mastitis has been associated with increased breastmilk

viral load (Semba et al., 1999; (Willumsen et al., 2003).

Our findings on the higher breast milk viral load in those with a CD4 count of <200
corroborate those with a longitudinal study of infected South African women, where it
was shown that mothers with CD4+ cell count level less than 200 cells/mm’ had

increased breastmilk viral loads compared to mothers with higher immune status

(Willumsen et al., 2003).
Clinically, within the study community, mothers with high viral loads and poor health

status are counseled to avoid breastfeeding and assisted in securing replacement feeding

for their infants. Our study is limited by being cross-sectional and therefore may suffer
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from survival bias, whereby mothers who are in poor health may have discontinued
breastfeeding. Our participants may represent women who are in relatively good health
and not experiencing breastfeeding challenges. However, all lactating women attending
the clinic were approached over the 9 month study period, which would maximize the
opportunity to capture a representative sample. Overall, our data indicates that infected

mothers who are breastfeeding are relatively well.

A recent longitudinal study assessed body composition changes of HIV positive
breastfeeding women from rural South Africa at 8 weeks and 24 weeks postpartum
compared to uninfected women. At 8 weeks postpartum there were no significant
differences in anthropometric measurements (BMI, Mean Upper Arm Circumference,
triceps skinfold thickness), however at 24 weeks BMI and triceps skinfold thickness were
significantly lower in lactating HIV-infected women compared to the uninfected women,
suggesting a loss of fat mass. Even though infected mothers lost weight in the form of fat
mass, the data illustrate that HIV infected mothers were still comparable to their non-
infected breastfeeding counterparts in terms of fat free mass and fat mass (Papathakis et
al., 2006). Our study differs in its setting in that it is of urban mothers, who had mean
BMI values of 26.4 and 27.6 at 8-15 weeks and >16 weeks postpartum, respectively,

however it is difficult to make a true comparison given that our study is cross-sectional.

Although a Kenyan randomized controlled trial indicated an increased risk of mortality
among lactating women compared to formula feeding mothers (Nduati et al., 2001), the
study was limited by the fact mothers assigned to breastfeed had higher HIV-1 RNA viral
load than the ones in the formula feeding group. In contrast, an observational study of
breastfeeding infected women in South Africa did not find compromised health or

increased mortality risk associated with breastfeeding (Coutsoudis et al., 2001).

In summary, this study presents the nutritional profile of 84 urban lactating African
mothers living with HIV, data that are lacking for this population group. Generally, our
data demonstrate that HIV infected mothers who are breastfeeding for varying lengths of

time, many of whom practiced EBF, are not in poor health as indicated by our nutritional
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status and immune status measures. However, in the presence of severe immuno-
suppression in a small number of women, anemia becomes a problem, posing a
significant risk to the mother’s overall health. In addition, a high viral load was present in
severely immunocompromised women and needs to be recognized in terms of

recommending breastfeeding to this subset of breastfeeding mothers.

Key messages
Research
1. HIV-infected mothers who breastfeed for varying durations are not
nutritionally compromised, as indicated by anthropometric measures, with less
than 10% being severely immunocompromised.
2. Anemia and high viral load are present in severely immunocompromised
mothers.
Practice
3. The majority of HIV-infected women choosing to breastfeed seem not to have
their health deteriorate as a result of breastfeeding.
4. Infected mothers with high viral loads and CD4+ counts below 200 should
receive additional assistance to procure breastmilk substitutes for infant feeding.
Policy
5. Optimal breastfeeding (EBF for 6 months) should continue to be promoted and
supported for HIV-1 infected mothers.
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Table 8.1. Maternal, infant and demographic characteristics with infant feeding practices

by categories of postpartum periods.

Total Mothers with Mothers with Mothers with
Maternal and Infant population  infants 0-7 weeks  infants 8-15 weeks  infants >16 weeks  p_yalye
Characteristics (n=84) old (n=30) old (n=26) old (n=28)
Maternal age (years) 25.8 [5.46] 25.014.78] 26.0[5.38] 26.3[6.27] 0.634
Infant Birth weight (g) 3092 2961 [497.0] 3158 [510.0] 3177 [393.0] 0.166
[475.9]

Child sex (Yomale) 42 (50) 18 (60) 13 (50) 11(39.3)
Mother CD4 (cells/mm®) 502 [234.8] 568 [240.3] 492 [196.8] 439 [246.4] 0.109

<200 7 (8.6) 2(6.7) 0 5(17.9)

200-500 41 (50.6) 12 (40.0) 15 (65.2) 14 (50.0)

>500 33 (40.7) 16 (53.3) 8 (34.8) 9(32.1)
Breast milk viral load 3153 2290 [6473.9] 2834 [10137.9] 4374 [12495.6] 0.714
(copies/mL) [9858.8]
Hemoglobin (g/dL) 11.6[1.49] 11.3[1.92] 11.8[1.13] 11.6[1.22] 0.56
Weight (kg) 66.7 [10.9] 65.3 [9.46] 64.2 [12.11] 70.5[10.61] 0.089
Height (m) 1.5810.07] 1.58 [0.076] 1.56 [0.051] 1.60 [0.061] 0.096
BMI (body mass index 26.8[4.0] 26.3[3.15] 26.4 [4.74] 27.6 [4.07] 0.422
kg/m?)
TSF (mm) 14.8 [5.50] 13.2 [4.98] 14.9 [5.48] 16.4 [5.79] 0.114
Type of feeding <0.001

EBF 65 (78.3) 29 (96.7) 23(92.0) 13 (46.4)

PBF 2(2.4) 0 0 2(7.1)

MF 16 (19.3) 1(3.3) 2(8.0) 13 (46.4)
Electricity 16 (34.8) 323.1) 5(38.5) 8 (40.0) 0.576
Water for household use 26 (35.1) 7 (28.0) 9 (37.5) 10 (40.0) 0.779
Cooking fuel 56 (75.7) 20 (80.0) 17 (70.8) 19 (76.0) 0.668

* continuous variables are reported in means =+ standard deviation ; " categorical data is presented as n, with percentages in brackets. EBF- exclusive

breastfoeding, PBF- predominant breastfeeding and MF- mixed feeding, TSF, Triceps Skinfold, N<84 is due to missing values for

some variables
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Table 8.2. Nutritional status variables and breast milk viral load differences by CD4"

categories of HIV-1 infected mothers. (n=81)*

Maternal age (years)

Birth weight(g)

Breastmilk viral load

(copies/mL)
Hemoglobin(g/dL)

Weight (kg)

Height (m)

BMI (kg/m®)
TSF (mm)

Detectable breastmilk

viral loads

Feeding type
EBF

PBF

MF

CD4 < 200
(m=7)
25.6 [4.47)

3129 [520.3]

12,788
[23740.]

9.9 [1.59]

62.8 [9.25]

1.55[0.106]

26.3[3.10]
14.0 [6.75]

4 (57%)

5 (71.4)
1(14.3)

1(14.3)

200 =CD4 <500

(n=41)
27.0 [5.31]

3167 [467.5]

3,671 [9717.]

11.7[1.10]

65.2 [11.53]

1.58 [0.059]

26.1[4.21]
13.6 [4.62]

17 (42%)

31 (75.6)
0

10 (24.4)

CD4 > 500
(n=33)
24.6 [5.70]

2966-- [469]

716 [951.0]

11.8[1.69]

69.6 [10.30]

1.58 [0.065]

27.8[3.88]
16.4[6.12]

5(15%)

26 (81.3)
13.1)

5 (15.6)

p-value

0.159
0.198

0.008"

0.007

0.161

0.404

0.197
0.113

0.018

0.207

*Missing values for CD4=3

Y p-value for breastmilk viral load analysis is based on log-transformed breast milk viral load
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CHAPTER 9

SUMMARY AND CONCLUSION

More than a quarter of a century into the epidemic, HIV/AIDS has evolved into a burden
shouldered mostly by women and children, the vast majority living in sub-Saharan
Africa. On the African continent women and children constitute the most disenfranchised
and marginalized members of society, factors that help to fuel and propagate their
vulnerability to the epidemic. As a result, HIV prevalence amongst women in their child
bearing years comprises the greatest proportion of those infected, contributing to high
antenatal infection rates. Ninety percent of the world’s approximately 700,000 children
infected annually are African children, most having being infected as a consequence of
MTCT (UNAIDS/WHO, 2005). It is against this grim and unacceptable backdrop that
strategies for pMTCT continue to be the most critical challenges to public health.

The Southern African sub-region stands out as the epicenter of the HIV/AIDS epidemic
on the continent, with South Africa having the largest number of individuals living with
the virus. Nationally, the rate of infection in pregnant women is highest in KZN (39.1%)

(Department of Health, 2007), site of the research undertaken for this thesis.

Breastfeeding, when practiced sub-optimally and for extended periods, can contribute
significantly to pediatric HIV infections (De Cock et al., 2000). However, optimal
breastfeeding (i.e. EBF), is the foundation of childhood survival in resource poor settings,
with the potential of saving 13%-15% of deaths experienced annually in developing
countries, as a consequence of non-infectious childhood morbidities (Jones et al., 2003).
Moreover, EBF is associated with low HIV transmission risk, hence,
WHO/UNICEF/UNAIDS infant feeding guidelines (WHO, 2006) combine the objectives
of minimization of MTCT risk with infant survival, striving for the holistic goal of
promoting HIV-free infant survival. To that end, EBF for 6 months, is emphasized when

replacement feeding cannot be provided under AFASS conditions, which is the situation
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in most of Africa. Clearly, HIV-infected mothers with limited economic resources lack
options for securing affordable feeding alternatives, that can be used should a mother
wish to cease breastfeeding when her infant turns six months of age. Heat-treated
expressed breastmilk, a WHO sanctioned option, is one such suggested viable alternative
infant feed. In settings where childhood morbidities are common and food insecurity is
an issue, the maintenance of breastmilk in the infant’s diet, once feeding at the breast has
ceased, has obvious nutritional benefits. Additionally, the infant continues to receive
benefit from the immunoprotective factors of breastmilk, present at some level even post

FH.

However, to date, data detailing the practical experiences of mothers integrating HTEBM
into the infant diet are lacking. Whether mothers can sustain breastmilk expression for
any duration of time or incorporate the process of heat-treatment into their daily routine
were unknown but essential to address if HTEBM is to become a usable infant feed. The
promise HTEBM holds as a safe, affordable and sustainable infant feeding option, was
the underpinning of this research, undertaken to provide data on the application, within

households, of this infant feeding alternative.

The study site selected was purposefully chosen because of its socio-cultural and
demographic characteristics, representing an urban resource poor setting that is highly
affected by HIV. Evaluating a relatively inexpensive feeding option within such a setting
provides data for a high need environment. All three studies comprising this dissertation,
were conducted by recruiting participants residing in the study community, hence our

data are representative of the women living in this setting.

Utilizing the WHO/UNICEF/UNAIDS policy AFASS parameters as a guide to assess
HTEBM as a potential feeding option for infants born to HIV infected mothers, the initial
research involved safety evaluations. The data on safety are detailed in the appended

manuscripts.
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An examination of the nutritional and immune profile of HIV-infected lactating mothers,
provided important data on the health status of infected mothers who chose to breastfeed
for varying durations, practicing different breastfeeding patterns. Overall these mothers
showed no indication of compromised nutritional or immune status as illustrated by
anthropometry (BMI of 26.8 and TSF 14.8) and hemoglobin level (11.6). Moreover, the
majority of mothers had CD4" cell count levels above 200 (< 200 being the severely
immunosuppressed level). Further, these health markers were unrelated to breastfeeding
type or duration. Only in the severely immunosupressed mothers was anemia important.
Implying that infected mothers were relatively healthy with no indication that
breastfeeding imposed a burden on maternal nutritional status or immune status. In this
community, women who are severely compromised would be followed more closely and

assessed for initiation of HAART treatment.

Concern raised over risk of disease progression as a result of the burden breastfeeding
could present to infected mothers could not be fully assessed in this study given the
limitation of the study design. However, we attempted to correct this design through our
recruitment wherein we approached and invited all eligible breastfeeding women in the
clinic to participate in the study. These mothers were not followed longitudinally but the

sample was representative of the population served by this clinic.

Acceptability of HTEBM was an important issue to explore from different aspects of
household and community life to fully understand the receptivity of this feeding option.
In-depth interviews with a range of community informants indicated that HTEBM is
considered an acceptable new feeding practice. Mothers highlighted their sensitivity to
issues of stigma and discrimination and the need for negotiation of infant feeding
practices with partners and family members as important consideration in making
HTEBM work. Disclosure of HIV status was also identified as a facilitating factor for

behavioural change.

In many cases, mother’s experiences when interfacing with health care providers, was

interpreted as negative and a source of distress. Health care providers gave inaccurate
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information causing a lot of confusion, resulting in the perpetuation of mixed feeding.
Although formula was purportedly provided free of charge for a 6 month period to
infected women, the lack of sustainability associated with formula contributed to sub-
optimal dangerous feeding practices. A reported trend was the declining breastfeeding

rates in the community, with concomitant rise in infant morbidity observed.

Data from the acceptability study helped to shape the development and implementation of
the feeding strategy evaluated in the feasibility study. The question of the feasibility of
using HTEBM in the complementary diet following 6 month of EBF was investigated
employing a longitudinal intervention study. Key to the intervention was the guidance

and support mothers received through home visits by trained counselors

This pilot illustrated that HTEBM use after EBF is feasible. Our findings show that the
intervention was successful in encouraging 55% of the participating mothers to EBF their
infants for 6 months, and 42% of the mothers who practiced EBF of their infants, to use
HTEBM, for varying durations. There was a high level of disclosure of HIV status
amongst the women in both groups, which mothers believed was important in enabling
them to practice EBF and HTEBM. Mothers unanimously reported they were able to
implement HTEBM as a direct result of the support they received from the home visits by
the counselors. Additionally, our data also indicated that the HTEBM practicing mothers
tended to be the most likely to live with their partners.

One of the concerns of early breastfeeding cessation is the development of breast
pathology and infant and maternal health problems (De Paoli. et al., 2006; Piwoz et al.,
2001). However, this was not the experience of the women participating in the feasibility
study. The lack of breast pathology may be attributed to good breastfeeding management
as a result of EBF and home visits. Additionally, breastfeeding cessation was
implemented through a gradual transition process, with mothers closely followed and

supported.
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The success of .an infant feeding intervention such as the one implemented in the
feasibility study requires well trained facilitators, who can provide quality care to
mothers. Although, home visits may be viewed as a costly support system, however,
through use of trained peer counselors, other communities have found success in
promoting optimal feeding practices (Coovadia et al., 2007; Haider et al., 2002). Another
approach would be to have community peer support groups. Anecdotally, a mother in the
community heard of the study intervention, and due to limited resources arrived at the
community clinic to receive training on HTEBM, through the use of pamphlets and the
video developed as result of this study (see appendices). She was able to EBF for 6
months then use HTEBM with family foods until her child was 18 months of age. She

was not receiving home visits.

The collective data emanating from this study has practical implications, since it provides
much needed information for health workers, who in turn can confidently suggest to HIV
infected women that feeding their babies with HTEBM, is safe and achievable. Use of
HTEBM has huge financial implications for poor communities in South Africa, where 1
month’s supply of commercial formula for a young infant can cost approximately R150,
which is about 35% of the average family monthly income in the study community and in

many other poor communities.

Besides being the first study to demonstrate the feasibility of HTEBM use by HIV
infected women, these findings also illustrate that with accurate information and support
HIV infected mothers were able to follow optimal feeding practices that are congruent
with WHO guidelines. Moreover, this study implemented an intervention that used a
modified breastfeeding strategy encompassing three unfamiliar feeding practices: EBF
for 6 months, early breastfeeding cessation and HTEBM use. In view of this, the
feasibility study is a successful pilot study, since more than half of the study participants
practiced EBF for six months and more than a third of these women followed the entire
intervention. It is these preliminary outcome data that have encouraged the development

of feasibility studies at other African research sites. Indeed, our preliminary data was
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requested and used as evidence of HTEBM feasibility for a successful National Institutes

of Health (NIH) grant application for one of the future studies.

The limitation of the work undertaken in this research is that the intervention was carried
out at a pilot level, where sample size was limited. Although it was essential to pilot the
infant feeding strategy, infant outcomes in terms of growth were not measured nor were
health outcomes, which would require even larger sample sizes than for growth.
Although the pilot provides valuable information and addresses a gap in the literature,
recommendations cannot be based on pilot outcomes. The findings of this work need

confirmation from other studies.

This thesis is based on a study that succeeded in taking an international infant feeding
policy from the bench to the field to practice. This is much like the historical path that
EBF, as a recommended feeding practice, took from preliminary findings indicating
positive health outcomes, to large cohort studies clearly demonstrating improved HIV-
free survival with 6 months of EBF. The larger HTEBM studies currently underway will
provide much needed data on the health outcomes of using HTEBM. Meanwhile ours is
the first study to demonstrate that HTEBM provides a safe, affordable and feasible

feeding option, that is a viable choice for HIV infected mothers in resource poor settings.
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Flash-Heat Inactivation of HIV-1 in Human Milk

A Potential Method to Reduce Postnatal Transmission
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Background: Up 1o 0% of all mother-to-child transmission of

HIY occurs by means of breastdeeding; vet, in developing countries,
infant formule may not be a safh option. The World Health Orga-
nization recommends head-treated breast milk as an infant-foeding
ahernative. We investigated the ability of a simple method, flash-heat,
W inaetivate HIYV i breast mitk from HiVepositive mothers,

Methods: Ninety-cight hreast mitk samples. collected from 84 HIV-
positive mothers in a perturban settfement n South Aftica, were
alfqueted 1o unheated control and flash-heating. Reverse transctiptase
(RT} agsays (lower detection limit of 400 HIV copies/mL) were per-
formed to differentiate setive versus inactivated cell-free HIV in
untheated amd fash-heated samples,

Results: We found defectable HIV in breagt milk samples from
3% (26 of 843 oPmothers. Afler adjusting for covariates, multivariate
logistie yegression showed a statistivally significant vegative asse-
chation bevaeen detectable virug in breastmiltk and muternal CD45 T
mphocyte count (7~ G.043) and volume of breast milk expressed
(P = 081} and a positive association with use of multivitaming (P =
0.03), All flush-heated sumples showed undetectable Tevels of cell-
free HIV-1 a5 detected by the RT assay (P < 0.00001).

Conclusions: Flash-heat can inactivate HIYV in naturally infected
breast milk from HiV-positive women. Field studies are urgently
needed 1o determine the feasibility of in-home flash-heating breast
mitk -t improve infant health while reducing postuatal transmissic
of HIV in developing countries.
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t i estimated that approximately 40% of the 700,000

children who become infected with HIV each vear contract
the virus by means of prolonged breast-feeding. ™ Completely
avoiding breast-feeding is notan option for many HiVepositive
mothers in resource-poor areas, however, because of the cost
of infant formuly, unsafe water. unsanitay conditons, and
soctocultural factors, In addition, the bivactive immune pro-
perties of breast milk confer protection o the infant, resulting
in decreased rates of morbidity and mortality attributable to
diarrheal, ruapmtmx. and ofher infections compared with
formula-fed infants.”?

In light of this, current Wordd Health Organization
{WHO) recommendations state that when replacement-feeding
options are acceptable, feasible, affordable, safe, and sustain-
able (AFASS), avoidance of all breast-feeding is recommen-
ded: otherwise, exclusive breast-foeding is recommended
for the first & months of life, followed by weaning (m]s ifa
myptrtionally adeguate and safe dict is maintained *'% This
recommendation is based on several studies that suggest the
risk of HIV mansmission among infants exclusively breast-fed
was lower than that of those fed a mixture of beeast milk and
other liquids or solids ™'’

Modifications t breast-feeding are recommended by the
WHO to reduce the risk of HIV tmnsmission while providing
breast milks immume properties fo protect the infant against
otfier commeon childhood infections. One recommended alter
native is manually expressed heattreated breast milk.” The
WHO lists 2 heating methods: (1) duect boiling, shown to
cause significant numtnmml damage,'’ and (2) pasteurization.
‘The pastenrization method most commonly used in breast milk
banks is Holder m&teuﬁmﬂon (62.5°C for 30 minutes), which
has been reported to inactivate HIV win fe retaining most of
breast milk protective elemen * however, it Tequires
fempersture gauges and nmmg devices that are unavailable in
oSt at-mh communities.”

Flash-heut is a recently developed, simple pasteurization
method that a mother in a developing country could implement
over an outdoor fire or in her kitchen. Our pilot data suggest
that the flash-heat method s capable of inuctivating cell-free
elade € HIV-L in “spiked™ breast milk samples from healthy
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mothers in the United States, while retaining most ofthe nilk s
nutritional and antimicrobial value.”™™® The objective of this
study was to confirm that flash-heat can inactivate HIV i
naturally infected hreast milk fiom HiVepositive mothers,

METHODS

HiVepositive breast-feeding mothers not currently re-
ceiving antiretrovirals or antibiotics were recrited during
postnatal clinde visits at an informal periurban settfement in
Durban, South Africa, between October 2004 and July 2005,
Eighty-four women agreed 10 participate in this study; after
giving written informed consent, they provided a blood sample
and gave a total of 98 breast mik samples (some women
domsted additional breast milk samples on subsequent visits),
The women were instructed to wash their hands with soap and
water and then manually express 73 to 150 mb of breast milk
into sterile, locally oblained glass jars that were provided.
Lactation consultants were available it mothers needed assis-
tance with manual expression, Breast milk samples were

immediaicly placed in an ice-water bath and wansported to the
laboratory, Fifty milliliters of cach expressed breast milk

sample was aliquoted 1o be flash-heated In the same glass jur,
and the remaining volume was aliquoted to be used as an
unheated control. Laboratory analyses of plasma and breast
milk samples were performed at the Nelson Mandela School
of Medicine, University of KwaZulu-Natal in Durban, South
Africa, snd the Viral and Ricketisial Disease Laboratory at the
Califomis Department of Health Services in Richmond,
California, respectively.

The flash-heat method has been described elsewhere.!”
Briefly, 30 mL of expressed breast milk in an uncovered sterife
16-0z (433-mL) commercial glass food jar was placed in 430
mL of water in & Hart brand Lgt aluminum pan (Hendler and
Hart, Cape Town, South Africa) purchased locally. Water and
milk were heated together over a single-burner butane stove,
used to imitate the intense heat of u fire, until the water reached
100°C and was at a rolling boil. The breast milk was
immediately removed from the water and allowed to cool to
37°C. Temperature data were collected at 13-second intervals
using thermometer probes (Cole-Palmer Digi-Sense DuaLogR
Thermovouple Themometers, Vernon Hills, L) Flagh-
heating typically reached temperatures greater than 36°C for
& minutes 13 seoonds and peaked at 72.9°C. Flash-heated and
untheated breast milk samples were then divided inte 1.5-mL

aliquots and immediately siored at —80°C. Samples were

shipped frozen on dry jee o the Californis Department of

Health Services Viral and Rickersial Disease Labormtory for
viral analysis.

To determine which samples initially had detectable
HIV-1, we performed TagMan Real Time-RNA-PCR {TagMan
REPCR, Applied Biosystems, Foster City, CA), which has
a sensitivity of 30 RNA copies/mL, on the 98 unheated breast
milk samples. RNA was extracted using the Viral RNA Kit
{Qiagen, Valeneia, CA). The TagMan RT-PCR assay methods
have been described elsewhere,” Becsuse polymerase chain
reaction (PUR) assays detect only viral nucleic acid and do not
distinguish between viable and nonviable HIV, we used an
alternate assay fo assess the mactivation of HIV remaining

€ 2007 Lippincott Williams & Wilking

after heat treatment,”” Because previous studies have shown
the reverse transcriptase (R enzymatic activity a
correlate well with RNA quantification™’ and because flme-
tional RT is required for cellular infection, we chose quanti-
tative measurernent of RT activity as @ marker for the presence
of viable HiV in heated versus unheated breast milk (ExaVir
Quantitative HIV-Reverse Transcriptase Loud Kit Cavidi,
Uppsala, Sweden). The sensitivity of this RT assay was
400 copies/mL. To apply this methodology to breast mitk, the
manufacturer’s instructions for plasma were followed, with the
exception of additional readings at 30-minute intervals starting
from time O through 4 hours and then overnight, Plasma CD4

Tlymphoeyte assays were performed.

We used the Student ¢ test, Y test of independence, and
Bivariate and muliivariate logistic regression to amalyze and
compare demographic data from the 84 reenited women, We
identified variables a priont that were potential predictons
of hreast milk viral load and volume, based on previous
evidence™ and theoretic assumptions, Mothers were catego-
rized a3 having defectable or undetectable breast milk HiV
For mothers who gave multiple samples, this was based on
the sample from their initial visit only, because all maternal
characteristics, including CD4* Tlymphoeyte count and
sociodemographic daty, were collected at this visit For
logistic regression, all variables were analyzed as continuous,
with the exception of materngl CD4” T-lymphooyte counts,
which were assigned binary categoric values of << or =300
cells/mm?”, For analysis of HIV inactivation and to compare
concentrations of HIV in unheated versus flash-heated breast
milk, we used the Sign test, RT levels less than the assay limit
of quantification (400 copies/mL) were replaced by an imputed
value of 400 copies/mL to quantify the undetectable levels
of HIV conservatively. All statistical analyses were performed
using STATA, version 8.0 (Stata Corporation, College Station,
TX).

&3

Our study was approved by the Committess for e
Protection of Human Subjects at the Universities of California
at Berkeley and Davis and the University of KwaZulu-Natal,
Durban, South Afnica.

RESULTS

Table 1 shows the maternal characteristics and socio-
demographic data from the 84 HiVepositive mothers who were
enrolled in this study and compares the unadjusied associa-
tigns hetween mothers with detectable HIV in their breast milk
versus those with undetectable HIV. If women provided more
than 1 breast milk sample, oaly the first sample provided was
included for this analysis. We found detectsble HIV, as
determrined by the R assay, in breast milk samples from 31%
(26 of §4) of mothers.

We investigated the association between mothers with
detectable HIV in thelr breast milk (5400 HIV coples/ml)
and maternal characteristics that were selected a priori,
Bivariate analyses showed statistically significant associations
between detectable breast milk viral load and maternal age
(odds ratio [OR] = 1,10, 93% confidence interval [CI} 101 w0
1.21), €47 Tdymphooyte count (OR =0.21, 95% Ci: 0.07 to
.63}, use of multivitaming (OR ~ 4.70, 95% Ch 1.23 ©
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TABLE 1. Characteristics of Mothers With and Without Detectable Breast Mifk HIV in Unheated Controls

Al Enrolied Mothers With No Mothers With Detectable
Atothers Detectable HIV in HEY in Linbeated
Chnracteristic i o Rdj Uinheated EBM (n -~ 583 EBN (n - 263 P

Maternal wge (v, mean (309 258543 4957 278 14.5) 12
Maternal CD4Y covat fee en '), riean {§in B(2.1 (234,83 351.1 4230183 3084 (21233 (113
Minternal HgB (/L) mean (S A5 17 (18 11213 417
Maternal weight fhg) mean 18D 5.7 (10,83 &2 (4.5} G8.0 11309 149
Muternal height (o1, oxean {8D) 1.6 {1y 1.640.13 L6 @l a5
Matomal BMI I‘k.g,m:;. mean (5D} 268 &4 26,7 4383 274 44y .63
Maternal miveps skinfold (man), mean {SD) 14.8 {5.5; 143 5.9 145 4.4 LA
Currently taking antibiotics, n (%) 081

s 4 (4.8 3432 139

N TE X33} ST 4897 23 (88.5)

Missing 3ish 3§82 2T
Curently taking multieltaming, n (%) {162

Yos 11 (13.1) 4 {69} T (269

N RIEEERY] 5148791 19 (F3.1)

Missing 338 3{5.2) 0 (0
Asncant expressed (ml), mean (8D 87.1 (17.4% D84y 7 (7.4 0.0
Tisme for seanual expression (mind, mean (8D} 74 (028 &3 491.2) 66 (32.2) anz
Made of current infiunt feeding, o (%) 033

EBF 65 (7743 45477.6) 24 {7600

PBF 2{2:8 243.5) {04

MF (190} iy 6{23%)

Missing (12 L% &84
Maode of ufant feeding Bom previous child, n §.27

ERF 7202 {194 6 (23.1)

PEF o (0.0 @ B {00

MF 33 {(39.3) 2544303 8 {30.3)

Fornmula KRR 141.7 2437

Missing 31 (36.9) 214362y 10 {38.5)
History of manugl expression, n (%) 31

Yes 9345y 15310 {23

No 45 {536} 3356W 12 4462

Misxing 16 (11.9) T{I20; {113
Electricity, n {%a) 031

Nes 16 {191y 12207 4{15.4)

No 34 (357 18034 12 {46.2)

Missing 3R (452 2R {483y 1 (38.5)
Access o a refrigerator, n (%) 077

Yes 15 {179 11419, 4 {134}

No 5702} 4170 18 {642}

Misging 1% (11.9) & {16.33 4 (18.4)
Piped water source, n %) D59

Piped inside 26 (3141 16 §27.63

Public p 24 {28.0% 16 £27.63

Piped in vard 24 (284) 1843103

Nlisging {119} 31138}
Fued for cooking, 1 (%} @474

Paraflin 36 {667) 37638 19 (78.1)

Eleowictty F20 1242073 5 {19.2)

Ciag 14123 1¢1.7) HELIA]

Migsing {119 RN 2%
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TABLE 1. {continued) Characteristics of Mathers With and Without Detectable Breast Milk HIV in Unheated Controls

All Enrofled

Mothers With No AMothers Wih Detectable

Muothers Detectable HIV in HIV i Unheated
Charaeteristic {11 = B4y Enheated EBM (1 = 3% EBM {51 = 20 P
Times of eooking per day, o %) (66
1 time 47 {3603 33 {599} 14 (33,9}
2 times 18 21,41 14 {24.1} 41543
3 shames RERE Y] 1417 1{29;
Missing 17 {20.23 0Ty T(260y
Infant age {wky, mean (8D 12.8 §9.8) 4.6 (8.0} 43
Birth weight (), mean (S0 MR 4TI 30883 {5167 RIHRD (3738} .92

b

“Puired Budont § 4t for o o waviables and 37 st of mdependenie for
B indicutes body as dedes BEE exclusive bras-foeding, Hel, homoglobin:

M, mixed feedirg PRE preduninply bresst-fepding,

17.88), and volume of breast milk expressed (DR = 0,93, 95%
CE 088 10 0.97). These variables, along with other potential
predictors of breast milk viral load, were retained in our final
model, in the multivariate logistic regression snalysis shown in
Table 2, controlhing for maternal hemoglobin, age, height,
weight, friceps skinfold thickaess, CD4™ Tlymphocyte counts,
use of multivitaming, volume of breast milk expressed, and
infunt age, we found a swatistically significant association
between the odds of dewctable HIV i breast milk and
a decrease in maternal CD4" Tolyvmphocyte count (7 = B.045)
and the volume of breast milk expressed (£ = 0.006) and an
increase m multivitamin wse (£ = 0.03). Multivariate linear
regrossion was used o determine if infnt age or mode of
infant feeding was a signiticant predictor of the volume of
breast milk expressed; a significant association was not
observed. whether or not the previous covariates were refained
i the model.

Of the fotal 98 breast milk samples tested before heating,
3 samples were positive for TV RNA by TagMan RE-PCR bue
wert less than the level of RT detection. Thirty samples were
positive for HIV RNA by TagMan RI-PCR and for RY by the
R assay. Thus, the RT assay was effective in determining the
viral status of 91% of the breast milk samples known fo be
positive by TagMan RE-PCR.

TABLE 2. Multivariate Logistic Regression Analysis Results
Showing the Adjusted Relation Between Maternal
Characteristics and Detectable HIV in Breast Milk
Breast Mk Vieat Load 2408 Coplesfml. OR (85% 1)
103 {08 11T
€18 AL to 0.96)
.65 (0,40 o 1.035)
107 {098 15 1.16)
102 {092 to 1.13)
£§,95 {0.82 10 LU
1372 {1.26 to 195.53)
050 (83 10 407
1044093 © 147y

Maternal age v}

Matgrnal CDE" comm (2500 collsimm’
Mutermul HeB (gAll)

Maternal weight (kg)

Maternat height fom}

Muternal triceps skin 0id (sm)
Mudiivitaming used™

Asmcrunt of breast mitk expressed (mLy*
Infant age at colfection £wks)

*lrbdtiontly significant msalis
Hght dndicares hemoglobin,
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To compare the impact of flash-heat on breast milk viral
load, we assaved the unheated and flash-heated aliquots of
these 30 samples using the RT assay. The 30 unheated breast
mitk semples had an arithmetic mean £ §266 HIV copies/mL
(SD = 15,376) and a mean log of 345 HIV copies/imL (8D =
(1.586), hawever, all the corresponding flash-heated samples
(10074 showed undetectable levels of HIV in the RT assay
{Fig. 1, see Table 2). This difference in viral loads between the
30 unhested amd corresponding fashe-heated breast milk
samples was highly statistically significant (£ < 0.00001).

DISCUSSION
These data demonsirate that a simple pasteunzation
methed, flash-heat, can inasctivate cell-free HIV-1 in naturally

160,000 «
\
\
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2 W\
§ NN
5 10,000 4
pw ]
g
g
8
f+ 2
3
=
X
4,000 4

Unhéated Fiash Heated
FIGURE 1. Log scale comparison of copies/ml of cell-free HIV-1
as detected by RT activity in unheated versus flash-heated
naturally infected breast milk samples (n = 30).
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mfected bresst milk from HIVipositive women, After flash-
heating, HIV was undetectable by the RT agsay in all 30
samples that had detectable HIV in unhested controls. This
finding confirms our previous pilot data, which showed that
flash-heat was capable of mactivating much greater concen-
wations of HIV in breast milk spiked with cell-free clade €
HIv-1.Y

We have previously shown that TagMan RE-POR assays
are not useful in differentiating active vims versus mactive
viral fragments,” a problem deseribed previously in evaluating
heat resistance of other viruses.™ Simibarly, studies have
shown that coculture, although considered the “gold standard”™
for determining infectivity, 15 not an effective method for
demonstrating inactivation of HIV in breast mitk because of
the assav’s inherent ingensitivity,™ particutarly in breast milk,
because of its antiviral activity, Indeed, soch daw and our
experience with HIV isolation suggest that only a small
fraction (if any) of the 30 Ripositive samples would have
been positive by HIV isolation coculnres. Thusg, neither
TayMan REPCR nor coculture is an appropriste method for
assessing PV actvity that remaing after heating. The RT assay
allowed us to compare a surrogate of nfectious HIV in
unhested and flash-heated breast milk. Although the lower
limit of detection of the RY assay is 400 HIV coptesimL and,
theoretically, 2 minimal amount of infectivity could remain in
the samples showing undetectable levels of R, the RY assay
has greater sensitivity than would coculture, and wag thus our
method of cholee, Moreover, even in semples “spiked” with
high concenwations of HIV, owr previous study showed
undetectable levels of RT after heating.’” The RY enzyme a3
a proxy for HIV infectivity could be an underestimate of viral
inactivation because of the greater heat registance of enzymes
contpared with surface proteins and the viral envelope, which,
if disrupted, first could render the virug particle noninfectious
before destruction of the RT enzyme™

After controlling for other maternal characteristics,
detectable breast milk viral Joad was significantly associated
with an increased likelihood of multivitamin wse and lower
CD4” Tdymphoeyte counts and volumes of breast milk
expressed. Although we found enly borderline statistical sig-
nificance, previous stadies have shown lower maternal CD4
T-lymphocyte counts to be predictors of increased breast milk
viral load and a higher probability of transmission of HIVH
Likewise, previous studies have shown multivitamin intake fo
be protective against HIV progresdon™ vet, we found an
increased risk of breast milk viral load with multivitmin use.
Wide confidence mtervals sssociated with multivitamin use,
however, limit our ability to interpret these data. Factors not
included in our duta collection, such as fatigue and stregs, may
have contributed to the amount of breast milk expressed,
and thus Hmit our understanding of the lower milk volumes
expressed by some participants, 1t is noteworthy that regard-
less of our findings, expressed milk volume was still sub-
stantial from mothers with 3 detectable breast milk viral load,
with a mean of 78 mL, Moreover, there was no difference in
the average time it took these mothers tw express their breast
milk manually, suggesting that this process was no more
difficult for them than for the other mothers with ess advanced
disease,

3n

Purther mvestigation to confinm the nutritional, inwmu-
nologic, and antimicrabial safety of fagh-heated breast milk is
needed, although preliminary data are promising.'™ This
study investigated only | standardized heating protoeol, using
S0 mbL of breast milk heated in a 430-mL water bath over
a butane stove, Additional research is needed o determine if
varations in milk and water volumes, jar or pan size or shape,
fieat somce, and even alinkle have an impact on the
effectiveness of flash-heat. Although the WHO recommends
heat treatment, if the flash-heat method 15 used in commu-
nities, we cagtion that the heating protoeol deseribed here
should be strietly adhered to until additional field tests and
thermal inactivation studies are completed and we better
ynderstand the margin of heating error allowable to ensure
HIV destruction, Farthermore, the RT assay was lintted to
detection of cell-free virus only; however, recent data suggest
that cell-associated HIV may play 8 more important role in
gransmission of HIV by means of breast-feeding than does
cell-free virus™ More research i needed w address the impact
of flash-heat on cell-associated HIV-1, although we hypoth-
esize that cell-associated infectivity would be destroved along
with the cell under flash-heat condifions,

Althoogh heat-treated breast milk may be used from
birth, # may be most feasible during times of creased
fransmission risk, such as during mastitis™ and, perhaps more
practically, during or after the transition from exclusive breast-
feeding t replacement feeds or the addition of complementary
foads. Milk prodaction would be well established at this peint,
and other complementary foods would then be an additional
source of infant nutrition. Recent data have described severd
risks encountered during the weaning period. Inadequate
feeding practices attributable to the fack of sufficient nutrition
could result in impaired growth and malnumition, espe-
cially without the immune protection from breast milk,"*"'
Moreover, & study in Zambia found a significant increase in
breast milk viral load during the weaning period, suggesting
that if 2 mother were to breast-feed during this time, the risk of
transmission would be increased.™ Perhaps heat-treated breast
milk could be used during these high-risk fimes and could be
viewed as a complementary food that is HiVefree, nutritious,
affordable, and available,

fn somamary, our findings indicate that flash-heat is
capable of inactivating cell-free HIV-1 in naturally infected
breast nilk from HIVepositive mothers. Field studies are
urgently needed 1o deternyine the feasibility of flash-heating
breast milk in a home setting and its ability to improve overall
infant health while reducing the risk of postngtal HIV
HANSYSSION I FesOUrce-poor seittings.
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Bacterial Safety of Flash-heated and Unheated Expressed
Breastmilk during Storage
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Sununary

Heat-treated breastmilk is one infant-feeding option recomsmended by the WHO to reduce mother-
to-child fransmission of HIV in developing countries, Flash-heat, a simple pasteurization method that a
mother could perform in her home, has been shown fo inactivate cell-free HIY-1, Since heating may
affect the naturally geourring autimicrobial properties found in bresstmilk, storing heated breastmilk
may present a safely issue in resource-poor setfings due to lack of refrigeration and potential
comfamination. To address this, we investigated the ability of Aash-heat to eliminaie bacterin and fo
prevent growth over thme compared with upheated breastmilk. We collected breastmilk samples from
38 HIV positive mothers in South Africa and aliguoted them fo flash-heated and uoheated controls,
Samples were stored at room femperature for 8, 2, 6 and 85 and then plated and incubated for 24h
at 37°C in U0 We parformed total colony comnts aud identified Eschevichia coli, Srtaphylocuccus
asprens and Group A and Group B streptocoscel, Unheated samples had a significanty higher number of
samples positive for bacterial growth at each time point {p < 0.0001), as well as mesn colony-forming
ppits (CFUYml in those samples that were positive at each thme point (p < 4.0001). In addition,
upheated samples had a significantly higher rate of hacterial propagation over time than flash-heated
samples when comparing log values of CFU/ml across -8 h (p < 0.005). No pathogenic growth was
oliserved in the flash-heated samples, while the unbeated samples showed growth of E. coli (n=1) and
S, aurens (n=6} Dur data suggest that stornge of fash-heated bresstmilk Is sufe at room femperature
for up to Bh,
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for ~90% of tee 725000 HIV infections that occur
each vear among the children of the world, of which
9% are i sub-Baharan Afvica 11} Breastfoeding
for extended periods is widespread and is responsible
for one-third to one-half of pacdiatric M1V infections
in sub-Sahuran Africa. Ewven the low-cost, {wo-
dose nevirapine prophyvlaxis does not substantially
decrease the transmission from prolonged breast-
feeding {2, 3], For HIV positive mothers in develop-
ing countrics, complete avoidance of breastfeeding
may not be a safe option due to cost, lack of safe
ater, unsanitiry  conditions and  socio~cultural
factors. In addition, formula-fed infants who lack
the immune protection conferred by breastmilk
experience  increased  rates  of  wmorbidity  and
mortality due to digrrhoeal, respivatory and other
infections [4-81

£2 Ve Ayehor [2008], Pubdishad by Oxfoad Ushbversity Pross. A sighss seeewed. For Permissiony, please cnall fowraals permiasionsdiosfordjonenals ong 394



In hght of this, the cuwrremt World Healih
Organization {WHOY guidelines stipulate that HIV
positive women avoid breastiveding when replace-
ment feeding options are acceptable, feasible, afford-
able, safe and sustamable If these conditions are
got in plice, the WHO recommends that mothers
exclusively breastfeed for the firstmontls of fife, then
abruptly wean [9, 18], Modifications o breastiailk
are also a recommended alternative. Use of manuadly
expressed,  heat-treated  breastmilk & ome such
modification  recommended by WHO, UNICEF
and UNAIDS [9, 10]. We previously reported that
flash-heat, a simple in-home pasteurization method
for mothers in cif,xuo;ximf countries, i capable of
ingctivating celbdree HIV in HIVaspiked breastmilk
samples, while retaining the milk’s nuritional value
{Fi] In addition, our oungoing research suggests
that flash-best can also destroy HIV in mawurally
infected breastmilk from HIV positive mothers 121
However, safe storage of manually eapressed and
heated breastmilk is of concern in countries that
fack  refvigeration  as  bagterial  contamination
could result in infant morbidity, such as diarrhoeal
ilness.

Previous studies have shown a wide range of
bacterial levels in donnted expressed breastmilk
(EBM)}. from no growth to 18" colony-forming
gnits {CFUYml [13-15]. This varation may be due
to the mode of breastmitk collection and sorage,
and differences in personal hygiene practices {141
Breastmilk obtained by manual expression has been
reported o have less risk of contamination than
milk obtained with breast pumps, although manuoal
expressing at home resulted in higher bacterial
coptamination than that performed in & hospital
{13-17]. Commercial heat treatment methods, such as
Holder Pasteurization (62.5°C for 30min), are used
by human mikk banks to climinate potential
pathogens in donated EBM [18) However, appro-
priate low-technology methods are needed for use
i resource-poor countries. Jeffery ef of, [19] reported
that one simple methed, Pretoria Pasteurization,
eliminuted clinically significant bacteria in 9
the EBM samples iested. Similarly, we previousty
reported pilot results that the flash-heat method
elirninated spiked Evcherichia coli and Staphylococeus
aureus i breastmitk from healthy mothers in the
Umited States [11]. The ohjectives of this study
were 1o determine if flash-heat could chiminate
naturally ocourrng bacterds m EBM and to assess
if Mash-heated EBM could be safely stored at room
termperature for up to h.

Muterials and Methods
HIV positive breastfeeding mothers, not currently
receiving antiretrovirals or antibiotics, were reoruited
during postnatal clinic visits at an informal seitle
ment in Durban, Sooth Afriea between October and

400

3% of
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Diecomber 2004, Approximately 80% of the mothers
in this conununity of 120000 are unemploved.
Within the settlement, 50% of the homes have no
ranuing water, eleciricity or sanitation. Thirty-cight
mothers agresd  to participate in this  study,
Following the washing of their hands with soap
and  water. cach of thom manuvally  expressed
T3-130ml of hreastmilk into a sterile glass Jar
Breastmilk  samples  were covered  and  stored
tunediately in an ice water bath, then transported
within 2h to the laboratory where the same sterile
glass jar was used for flash-heating. Fifty aullilires
of each EBM sample were aliquoted to be Hash
heated and the remaining volume was aliquoted to
be used as an unheated control.

The flash-heat method has been desoribed in detail
elsewhere [111 Briefly, 30 mi of EBM in an uncovered
sterile 6oz commercial glass food jar was placed
i 430 ml of water in a 1:1 Hart brand 1 quan
alwminium pan. Water and milk were heated together
over a siagle burner butane stove, used to imilate
the atense heat of a fire, until the water reached
0 C and was at a rolling boill The breastmilk
was immediately removed From the water bath and
allowed  to cool 1o 37.0°C Tumpudlum data
were collected at 155 intervals ws rw thermometer
probes  (Cole-Palmer  Digi-S8ense™  DuaLogR®
Thermocouple Thermometers). Flash-heat typically
reached temperatures above 56.0°C for fmin and
15see, and peaked at 72.9°C.

Flash-heated and unheated samphes were stored at
2-8°C overnight to be processed for microbiology
assays the next morning, ~18-24% afier collection,
At this tirne, both flash-heated and unbeated aliquots
were placed at room temperature (~23°C) and
allowed to stand, in capped vials, for up te 8h. For
both the fash-heated and unheated aliquots, at 0, 2,
4, 6 and ¥h, 1000l of undiluted EBM and 100ul
of a 1:100 dz]umn of EBM were plated with
sterile streaking loops on eysteine lactose electiolyte
deficient (CLED) medium, colistineg nalidixic acid
Blood agar {ONA) and mannitel salt agar (M8A).
Plates were incubated for 24h at 37°C in €O The
dilition with a number of colonies between 20 and
200 at titne zero, or baseline, was used to determine
the number of CFU/ml at each subseguent time
poimt irvespective of the mumber of colonies at
the subsequent time. CFU/ml were determined
using 33/3% and 5738 undiluted and 1:100 dituted
samples, ra»pcwwly‘ Crrowth on the CLED agar was
used to determine the total count, while growth of

eoli, 8. aurens and B-haemolytio streptococed was
guantified on CLED, MS8A and ONA, respectively.
It =200 colowics were observed, this was considered
foo mumerous to count {TNTC). For all cases where
colony counts vielded values below the set minimum
{203 and above the st naximum (208 number of
colonies at the ditlution used, we substituted a proxy
value. We caleulated the geometric mean between the

Journal of Tropical Pediatrics Vol 32, No. 6
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CFU/ml obtamed from  the highest number of

colomies  countable  bhefore sgnating TNTCL
2000 CFU/ml (200 eolonies in 100 pf aliguot), and
the CFLUml value obtained from t?w eount just
below the minimum acceptable for 12100 dilutions,
which would be 19000 CFLU/ml { ;.Z(} eolonies 1n
00l aliguot of 1100 didution). The geometric
mean  of these  observed at  bascline,
2000 CFU/mi and 19006C denlated to
be §166CFUml {Jog valpe= 3.7 jmly. This
value was then used for all time pmm\ with TNTC
values.

All statistical analyses were performed using Stata,
version 8.0, Stata Corporation, College Station,
Texas.

This study was approved by the Committees for
the Protection of Human Sebjects at the University
of California campuses at Berkeley and Davis and
the University of KwaZulu-Natal

Results

Thirty-cight EBM samples were Hash-heated and
compared  with unheated controls for buacterial
growth over 8h at room femperatare. At baseline,
immediately after heating, 16% (6/38) of the flash-
heated  samples showed some bacterial growth,
compared with  100% (3%/3%) of the unheated
samples. Ne  growth  to  verv-limited  growth
{<99 CFL/mb was observed oversll time points for
the majority of the flash-heated samples (89-82%)
compared  with  unheated  controls  (3-5%)
(< D060, while substantial growtlh
(=00 CFU/mD was observed in \&,ry few {lash-
heated samples (3-3%) compared with the majority
of  unheated  controls  (61-66%)  (p < 00001
Similarly, the md]cmy of unheated samples (él"/)
had =1 107 CFU/ml starting st baseline and
continued up te 8h. Eleven pereent (4/38) of the
unheated samples, including one 11100 dilution, at
hascline and 42% (16/38), including twe 1:10D
dilutions, at Bh had unreadable plates, and were
comsidered TNTC. Additionally, after 8h incubation,
zero bacterial growth was observed i the majority,
R4%5 (32/381, of the flash-beated samples, compared
with 0% (0/38) of the unheated samples. These
differences  between  flash-heated  and  unheated
samples were found o be statistically significant
whent comparing the number of samples positive for
bacterial growtl at each time point (Table 1) as well
as the mean log values of CFLml at each time point
(Fig. 1, Table 7)

We ab.s ved a dechine in CFU/ml among
breastmilk samples positive for bacterial growth in

at least one time point over the 8h in 83, {5/6) of

flash-heated samples and 82% (31738) of the
unheated samples, although this decrease was not
statistically  significant.  Unheated samples  had
significantly greater bacterial propagation over time

Journal of Tropical Pediatrics Yol 82, Mo, 6
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Tanr 1
Comparison of menber of flash-hegicd and wtheated
samples with bacterial growth w cack time point

Time point Flash-heated Livheated
{138 {383

& 6 3%

2 i1 38

4 & 371

& 5 3%

8 K 3%

e D000, paired Student™s f~test,

than  flash-heated sdmpiu when comparing log
values of CFU/ml across 0-8h {p « 0.005, Wi Eumm
signed-rank test).

None of the flash-heated samypdes were considered
TNTC at any time point, Among unheated samples,
four were considered TNTC at bascline, five at 2h,
seven at 4 b, thirteen at 6h, and sixteen at 8h, These
samples  were  assigned  the imputed  value of
a166 CFU/ml (log value =379 CFUml).

Among the flash-heated mmplu (/38 showed
pathogenic growth at any fme point {Table 3

AR »’mmm the unheated samples, 20 CFLU/ml
. coli were observed in one sample at 6k and
S. aureus was observed at <1 > 10" CFU/ml m 8%
(3/3%) of samples. Similar to the total bactenial
growth described above, we observed a dechine in
CFUMm it at least one dme point for pathogens
in 100% (77) of urtheated saraples, although this
decrease also was not statistically significany. Neither
the flash-heated nor the unheated samples had
Grovp A or B streptococcus growth at any tme
point,

Discussion
Flash-heat was successtol in completely eliminating
bucteria in the majority of samples, and prevented
substantial growth for up 1o 8 h when stored at roomn
temperature. We observed significantly less bacterial
growth in the flash-heated samples compared with
unheated ones at cach time point. Although the
majority of unheated samples had =1 % 107 CFU/ml
starting at baseline through 8h  unfortunately,
beeause of the dilutions used, we were pot able to
ascertain the upper limits of growth for those
considerod TNTC. The interpolated value we used
was derfved only from me point 0. This suggests
that by 8h, ouwr samples of unpasteurized EBM
stored at room temperature (237C) had substantial
bacterial growth. Current recommendations by the
Human Milk Bank Association of Nerth Anwrica
state that storage of EBM at room temperature i
safe: for up to 6-8h. Based on our vesults and
previous findings [20], however, we would wrge that
further rescarch & needed to evaluate the safe
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4.00
E 3.00 Flashheated
35 =38y
% Unheated
= 2.00 {n=38)
o
wd

1.00

0.00 4

Time {h)

Fii. 1. Mean log comparison of non-pathogenic growth o Nash-heated or unlwated positive breastmilk samples
at (-8 h storage (p < 0.0001). Saroples labelled TNTC were set to 6166 CFL
underestimate the actual bacterial growth in these samples. (No flush-heated samples were considered TNTC
at any time point. Among unheated samples, 4.3.7,13 and 16 samples were congidered TNTC at 0.2.4.6 and &5,
respectively )

Tani Tasie 3
Comparison of meat log valwes of CFUInd for flash- Flash-heated and wnheated dreasomill samples with

heared and unheared samples wl each time point non-pathogen and pathogen growths at ary time

poini over -8 h

Flash-heated Unbeated
Time point Mean  Median Mean  Mediom F kﬁ?”%ﬁ:‘j‘mﬁ l.i{rficaé;xi
tog (810 log (3.0 VIS .
o8 (5] or.D) No. of samples No. of samples
@ o 393 1951 pastlive (%) positive (M)
{.6723 N o
2 0.504 0 3213 3111 Pathagens ) «
{0.80%) {0,637 E. cafi i} iff}) i {Z.ﬁ)
4 0004 G 3 187/ 3 (2% 5. aureny G G158y
(Qi?«ﬁ) PRI T Grreip B strap G {0
4 G269 a , 216 Non-pathogens 1334 38 (100
{10673
b3 4] 33m A o)
{4,779 {0653 several of our samples agree with these previous
P £

7 D000, paived Stedent +Test.

Samples habelled TNTC were set w 6166 CFU/ml (Jog
value = 3,79 which « fevestimate the actual bactes
vial growth in these samples, (Mo flash-heated samples
were considered TNTC at any time point. Amoug
urheated samples, 45,713 and 16 samples were consid-
ered TNTC 4t 8,2.4.6 and 8h, respectively.}

daration for storing EBM at room temperature-—{or
consumption of either raw or pasteurized EBM.

We observed decreases in bacterial growth at
several tme poiats o some  {lash-heated and
uheated  breastmilk  samples.  Although  these
decreases were not statistically significant, previous
studies  have  suggested  simalur  decreases  and
fluctuations in bacterial growth pver time in breast-
mitk due to its naterally occurring antimicrobial

402
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findings that an initial increase in bacterfal growth
was followed by a decrease and then subsequent
increase again. This fluctuation in bacterial growth
suggests a delay in anti microblal activity and i
bypothesized to be due to possible activation and
mvolvement of complement and to a progressive
increase in free fatty acids by milk lipases in stored
imilk, which are known to have cytotosic effects on
pathogenc organisms [25-28L

Breastmilk 18 not a sterde bodily fluid and can
play an important role in promoting the infamt
mmune response i the bacterial concentrations
are at acceptable levels, Common bacteria found
i donated EBM  include non-pathogens such
as Staphylococens epidermidis, e-haemolyiic strepto-
covcus, Buocillaceae species, as well as pathogens
such as 8. qurens and E. coli. The criteria for safe
donor milk, as spegified by the Human Milk
Banking  Assochation of MNorth  Amwerica, are

Jourpal of Tropical Pediatrics Vol 32, Na. 6
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Log CFUmMI
>
|

4

Time {4}

Frg, 2. Mean log of pathogenic growth in wnheated breastmilk samples positive for S0 morens (n=6) and
£ coli (n=1} at -8 h storage. Samples labelled TNTC were set 1o 6166 CFU/ml (log value = 3.79). which may
underestimate the actual bacterial growth in these sumples. (No flash-heated samples were considered TNTC
at any time poinl. Among unheated samples 4,5,7.1% and 16 samples were considered TNTC at 0,2,4,6 and 8 h,

respeotively.)

=3

counts of  «ix W CFUARD for non-pathogens,
<l W COFUml of 8. awrews and no B cell in
pre-pastenrized  samples and no growth of any
specics in post-pastenrized samples after 48 b stored
at 4°C 291

In resource-poor scttings where infants may
comtinvally be exposed to potential pathogens,
it is snportant that the hnmuno-protective clements

of breastmilk rematn after heating. Examples of

maportant  vertically  tansferred anti-infective
components inchide  oligosaccharides, leukocoyies,
secretory IpA, lactoferrin and  bysozyme, which
are protective  against  enteric  pathogens. This
biochemical protection manifests lself In a dose-
responsive  uverse  correlation between  Jower
morhidity and mortality rates and walk volume
conswnption and duration of breastfeeding among
breastied infants. Oligosaccharides are simple sugars
that bind bacteria and form complexes that are
then safely excreted in the mfanCs wrine {30, 311
Leukooytes, including  neutrophils, macrophages
and lymphoeytes, actively respond to the presence
of enteric pathogens [32] Secretory 1gA. which is
the primary immunoglobulin in hwpas mitk, is
an important immune factor for epithelial surfaces
[33-36], Lactoferrin, in sddition 1o ity antiviral,
antioxidant, ant-inflapimatory, immune-modulating
and anticancer activities, causes breasimilk  to
become bacteriostatic for some bacteria, including
E coli, Strerovoccus mutans, wnd Vibrio oholerae
[37-44]. Human lysozyme kills most Gram-positive
bacteria by damaging ther surface peptidoglyean
and 15 also active against Granenegative organisms.
Other studies have found that storage of breastmilk
in refrigeration or deep freeze has been associated
with increased anti microbial propertics, thought

Jouraal of Tropical Pediatrics Vol 82, Na. 6
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tw be due to an increase in levels of free fatty
goids {21, 28, 431 Moreover. the presence of non-
pathogenic bacteria tn EBM are thought to inhibit
pathogenic growth [46],

Low-temperature,  longtime  (LTLT)  heat
treatment methods, such as Holder Pasteurization
at 62.5°C for 30min, are reported to maintain the
mufority of such immunological components and
mucromurients  of breastmilk, although research
shows a substantial reduction in lactoferrin, vitaming
and immunoglobuling [47-30% Thas, the {lash-heat
method was designed to imitate high-lemperature,
short-time (MTST) heat weatments used commer-
cially, which typieally heat to 72°C for 15s. HTST
methods are considered to be superivr since they can
kill bacteria and eytomegalovires, with no decrease
i vitaruing, lactoferrin, total IgA concentrations or
scoretory IgA activity [$1-83)

This study had several Hmitations. Since samples
were refrigerated overnght prior to processing, this
defay may have allowed lipolysis of fatty acids
resulting in enbanced antimicrobial ability of both
flash-heated and unheated swnples. Addidonally, in
order to have gquantifiable data, samples identified
as TNTC were set as 6166 CFU/ml, based on the
geometric mean between the observable baseline
values of 2000 and 19008 CFU/ml This may under-
estimate our values after time zero since potential
bacterial growth after the baseline reading of these
sammples was not captured. In light of this, although
we found the difference to be significant, the actual
magnitude of this difference between  bacterial
growth in flash-heated vs onheated samples may
have been greater than that presented here,

The purpose of this study was to detemune i
flash-heat was capable of climinaling naturally

443



occurring  bacteria in EBM and in preventing
contamination. We acknowledge that our study
design does not allow us w accumawly gssess
the antimicrobial activity veraaining in flash-heat
breastmilk since additional contaminants were not
mtroduced post-heating to specifically test this, It
be safest to flash-beat the breasteadlk fmedi-
ately after expressing and prior o storage to avoid
potential replication of pathogens over time, such as
S. awrens whose toxin may remain post-heat (341
Further research is needed in this area.

In summary, this study  suggests that flagh-
heat is capable of climinating pathogenic and
nop-pathogenic bacteria and that an 8h storage
pertod outside the refrigerator does not result in a
siguificant increase of bacteria. This is an important
finding since HIV s not the only microbe of comcern
that must be chounated in EBM for safe infam
consumption. Flash-heat is a simple EBM pasteur-
fzation method that could be a safe infant-feeding
option for mothers in need of breastmilk modifica-
tions, such as HIV positive mothers in developing
vountries where resources such as refrigeration are
lacking.
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APPENDIX V

BREASTFEEDING COUNSELORS TRAINING COURSE
16 hour course
Course is interactive including role playing (minor didactic format)

Developed and training conducted by Lindiwe Sibeko, M.Sc., IBCLC.

Some material for this course has been modified from The Training manual: Breastfeeding Counseling for

Community Health Workers.

Learning objectives:

Overall, the aim of this training course is to build the knowledge base of lay
breastfeeding counselors on lactation and the process of breastfeeding. More specifically
to:

a) provide information and improve knowledge on breastfeeding for general population.
b) provide information and improve knowledge on breastfeeding and HIV.

¢) provide information and improve knowledge on flash-heating of expressed breastmilk.
d) discuss and teach skills on building mother’s confidence to breastfeed successfully.

Training is in the form of 9 sessions with final evaluation (written and oral).

SESSIONS
BEING A BREASTFEEDING COUNSELLOR
1. Examining own attitudes and beliefs, why train breastfeeding counselors?
What is counseling? Sending messages and listening skills
Development of non-judgemental environment

Building confidence

wok »wn

Assessing mother’s support network
6. Assess mother’s infant feeding beliefs and practices

BENEFITS OF BREASTFEEDING

1. To infant
2. To mother
3. To family
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4. To community

WHY BREAST MILK IS SUPERIOR MILK FOR A GROWING BABY

1.

2
3.
4

Nutrient composition

. Immune factors

Safety

Bonding

BREAST MILK PRODUCTION

1. How breast makes milk

2. Colostrum, foremilk, mature milk and hind milk

3. Increasing milk production: supply and demand

ASSESSING THE INFANT AT THE BREAST

1.
2.
3.

4.

Assess Infant

Assess Mother

Assessing good latch: positioning and attachment using more of ‘hands-off’
approach where mother takes an active role for adjustments and counselor is a
facilitator and provides encouragement.

Role playing: practicing of latch and assessment

5. Assess infant is feeding effectively: number of bowel movements and urine

6.

output.

Knowing when to refer mother to the clinic to be seen or baby has to be seen.

PATTERNS OF BREASTFEEDING

1.
2
3.
4

. Dangers of formula feeding within South African setting

South African breastfeeding guidelines
Child survival, common childhood illnesses

Exclusive breastfeeding, mixed breastfeeding-risks and benetfits

BREASTFEEDING CHALLENGES:
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1. Breast problems and solutions: engorgement, mastitis
Infant thrush
Infant feeding constantly

Concern of milk supply

A

Challenges mothers can have with partners, family and friends; ways to
address some of these problems

6. Recognize infant failing to thrive

BREASTFEEDING AND HIV
1. mother-to-child transmission, extent of problem in SA
International guidelines: Infant feeding options
What is AFASS
Risk of mixed feeding
Exclusive breastfeeding: minimizing risk of infection, promote child health
Safe breastfeeding
How does mother make decision: using AFASS tool

Breastfeeding cessation, concerns and possible solutions

A B AN R S

Expressing breast milk
10. Heat-treatment of expressed breast milk (HTEBM)
11. Cup and spoon feeding

BREASTFEEDING CESSATION AND COMPLEMENTARY FEEDING
1. Complementary foods, active feeding
2. Replacement milk: use of HTEBM, use of formula benefits and limitations
3. Case studies
Evaluation of trainees: Mock oral test with peer assessment, feedback and interaction.
Written (short answer questions) and oral test (2 scenarios).Individual feedback

and review of the tests to clarify issues. Certification presentation.
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APPENDIX VI

BREASTFEEDING AND HIV INFORMATION SESSION

Information session presented to hospital staff from: Labour & Delivery, Nursery,
Obstetrics, Antenatal Care and Pediatrics

20 minute information session and question period.

Learning objectives:
1. To provide hospital staff with most current information on infant feeding and HIV

guidelines and background evidence for basis of recommendations.

2. To encourage and facilitate a collaborative approach to supporting mothers wanting to

EBF to initiate breastfeeding soon after delivery.

Content
1. Optimal feeding for infant feeding to promote infant survival
2. Breastfeeding and HIV:

i) What is EBF, evidence for low HIV transmission risk and EBF
practice

i1) International infant feeding guidelines, what facilitates EBF for
6 months

iii) AFASS tool used for counseling women on feeding options

iv) Dangers of mixed beastfeeding

3. Supporting the mother who has chosen to breastfeed.

How to support mother who is breastfeeding, why it is important

for her and her infant.

Questions and concerns.
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APPENDIX VII Heat-treatment counseling resource developed in collaboration
with mothers from the community
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Appendix VIII
INTAKE FORM

EXCLUSIVE BREASTFEEDING and HEAT TREATMENT
OF
BREAST MILK STUDY:
Date:

Name: LD. #:

Address:

Phone:

D.O.B (mother dd/mo/yr):
Age:

Estimated date of delivery (dd/mo/yr): Gestational age (wks):

Number of pregnancies: Number of live births:

Living with partner or married: Number of children living with you:

Ht (m): Wt (Kg): TSF (mm):

Have you disclosed your HIV status to anyone:

If yes, who:
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Do you feel you have support, comment:

Employed outside the home: YES NO

If yes, what type of work: Work schedule:
Last day of work before delivery: returning to work on:
Education: none | some primary iStd 8 imatric Itertiary
House:

Water source:

Electricity: Y N

Fuel source:

Sanitation (toilet type):

Date of next visit:

Questions/concerns/comments:
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APPENDIX IX

EBF +HTBM STUDY: PROGRESS NOTES

DATE OF SESSION:

PATIENT NAME:

NUMBER:

PURPOSE OF VISIT SESSION:

CONTENT OF VISIT:

ASSESSMENT:

PLANNING:

NEXT VISIT: SIGNED:
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APPENDIX X

Checklist: preparation of cessation of breastfeeding,
Use of HTBM and complementary foods.

Practice of expressing breastmilk

Practice of HTEBM

Discuss complementary foods

Discuss some of the common issues and coping strategies of early weaning

Discuss mother’s/family members concerns
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APPENDIX XI

Exclusive Breastfeeding and Heat-Treatment of Expressed Breastmilk Study:

Name:

Cessation of breastfeeding

Form to be completed at first visit once weaning begins

Study L.D. #:
Date mum started to discontinue BF:
Date completely stopped BF: 3. How did mother stop BF:
Any difficulty with stopping BF:
physical difficulty baby: (refusing food, illness)

mother (breast pain, engorgement, mastitis)

emotional difficulty baby:

mother:

How did mother manage the problems: mother’s issues

baby’s issues:

How is expressing and heating of breast milk progressing:

Family response to HTEBM

Other comments
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APPENDIX XTI

ENGLISH TRANSLATION OF SAMPLE CONVERSATION FROM
EBF AND HTEBM VIDEO

Counsellor: Hi! How are you? We are going to talk about exclusive breastfeeding and
its meaning. Exclusive breastfeeding is giving the baby only breastmilk until the baby is
6 months without giving any other foods like purity, cereals, yoghurt and other foods that
you can think of or any other liquids like water, juice, tea and commercial formula. It is
because the baby’s tummy is not ready for other foods or drinks.

Breastmilk has all the nutrients that the baby needs. That is why we encourage mothers to
exclusively breastfeed their babies for 6 months.

Mum 1: It is very important to give the baby breastmilk because it helps mother and
baby to bond. It also saves time and money and helps the baby to grow very well. As I
am a mother who is not working and not schooling, it was a good opportunity for me to
breastfeed my baby. As you can see I give her love, I have enough time to spend with
her and I am comfortable with what 1 am doing. I think it is important for you to
breastfeed your child, even if you are working. You can express breastmilk and leave it
with those who will look after your child. Like me when I am going to town, I wake up
early at about 6 am and start expressing. By about 7 am I am finished and leave the milk
with the baby’s granny to give to the baby. Sometimes when I come back I find that she
didn’t finish the milk that I left with her because there was so much!

Counsellor: Working and schooling mothers are sometimes worried about how they will
give their babies breastmilk only for 6 months, but it is possible. You can breastfeed
your babies exclusively for six months by expressing breastmilk and leaving it with those
who will look after the baby so that they can cup feed the baby while you are away.

You can heat-treat the breastmilk if you want to. Heat-treating breastmilk helps kill
viruses and other germs and even if it is heat treated it still has all the nutrients. It also
helps the milk last longer without needing refrigeration.

Let’s hear from the mother who is expressing for her baby when she is away.

Mum 2: [ express breastmilk and heat-treat it. Would you like me to show you?

Mum 1: How? Is that true? I will be happy to learn.

Mum 2: Okay, [ will show you.

Mum 1: That will be great.

201



-

fan

Mum 2: This is how you should do it: You express your milk into a clean glass jar, then
you take a pot and put water in it. Place the jar (without the 1id) in the water, making sure
that the level of the water is above the level of milk by two fingers. Then place the pot
containing the glass jar onto the stove, and bring the water to the boil. When it is boiling
remove the pot from the stove, take the jar out of the pot and put the lid on the jar. If you
want to feed the child at that time you must close the jar and put it in cold water to cool.
Pour the milk into a cup and feed the baby.

Mum 1: Now I know how to express and heat-treat breastmilk and I think it is easy to
get glasss bottles/ jars because you can use peanut butter or jam bottles. The bottles can
be washed easily. It is important to make sure that the bottles you use have a lid. It is so
easy to express and heat treat!

It also helps to listen at the clinic when they are doing health education.
Some other people are scared to breastfeed in the taxis but I don’t see a problem because
that is the right thing to do for the baby.

Mum 2: T also don’t see the problem. It’s the best thing for my baby.
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