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Setting the scene: A personal perspective

IN today’s highly reductionist world medicine has been
streamlined into very narrow subspecialities. In develop-
ing countries professionals of my time rarely had an op-
portunity of obtaining formal education and training in
these fields, instead they were dependent on experience
and the guiding hand of skilled mentors. The research
highlights I describe in this article belong to an infectious
diseases specialist — but according to the current codes |
am a dilettante in the subject. Accordingly, although my
subject is paediatric HIV/AIDS, 1 feel impelled to pro-
vide some perspective to the paper by grounding it in a
brief account of the succession of research, medical and
social issues which led to my current preoccupation in
preventing infectious diseases in general, and HIV trans-
mission from mothers to their children in particular. I do
this because it is not atypical of the circuitous and often
rocky path through research among scientists in the third
world; more to the point, the particular experience of
dealing with health and disease of children in poor popu-
lations forges a state of mind and beliefs which moulds
the future of research priorities. I have worked through
my entire professional life among poor children living
under extremely difficult conditions in South Africa.
First, under the brutality and racial oppression of apart-
heid, and then, during the past 14 years of a democrati-
cally elected government, in a social and economic
environment of a diminished yet unremitting deprivation
and poverty, I studied the health and diseases of children
which confronted me every day as a paediatrician in a
‘black’ hospital. The country at that time provided a stark
contrast between the high standard of living of white
South Africans and their offspring, and the abject living
conditions of black South Africans and their children'.
The differences between these two polarized groups were
as much the disparities of class as they were of race. It
was painfully obvious to me that the direct and visible
roots of my patients’ illnesses were the lack of land, job,
income, education, housing, food, potable water, sanita-
tion and electricity. But at a more fundamental level these
hardships were the consequences of a lack of political,
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social and economic power; in a few words, democracy,
freedom and human rights. It was always difficult for me
to separate these two expressions of human health into
the diseases of the body and the mind on the one hand,
and the naked privations of context on the other. The 40
or so years of my career in medicine drew me into sci-
ence as it inevitably plunged me into the struggle for lib-
erty and equity; it was simultaneously a critical search for
freedom for society as a whole as it was for the well-
being of the individual infants and children in my care. It
goes without saying that one does not work alone. Health
research is complex requiring the contributions of people
with a variety of skills and training; I have had many col-
laborators whose names can be obtained from my publi-
cations. The search for a balance in the types of research
we did resulted in the following themes on the health and
disease of children in developing countries. These themes
are the road travelled to the work done on paediatric
HIV/AIDS over the last 15 years.

Macronutrient and micronutrient (especially vitamin A,
zinc) deficiencies were central to our group’s early re-
search focus. We published a paper on the immunodefi-
ciency in malnutrition which accounted for frequent
infections, and which I studied further in animal experi-
ments and clinical situations®. Accurate clinical studies to
show the value of vitamin A in measles®, and the poten-
tial role of zinc in HIV-infected infants® were made.
These, together with other papers influenced the man-
agement, and an appreciation of pathogenesis and contex-
tual factors responsible for these disorders.

A paper on breastfeeding and HIV was published in the
Lancer’ and has influenced WHO policy and the global
response of other institutions to this dilemma. My co-workers
and [ have championed a scientific approach to the options
between breast- and formula-feeding among HIV-positive
mothers, for the past eight years. A National Institutes of
Health (NIH) study, in South Africa, Uganda and Zim-
babwe, investigating the reduction of breastfeeding
transmission of HIV through antiretrovirals given to the
baby, is an attempt to find practical solutions to HIV
transmission through breastfeeding. On balance, these stud-
ies are probably front-ranking scientific and public health
publications which will result in prevention of infections
and saving thousands, and maybe millions of infant lives.

1133



SPECIAL SECTION: TWAS SCIENCE FRONTIERS

Severe infections such as measles®, pneumonia7, HIVE,
tuberculosis’ and hepatitis B'® accounted for much mor-
bidity and deaths. I completed an evaluation of measles
vaccine for young infants'', and my MD (Ph D) was on
genetic determinants and immunodeficiency as risk fac-
tors for severe disease in measles'” (antedating the finding
in HIV that lymphopenia reliably predicted prognosis).
Investigations into the use of tests for accurate diagnosis
of tuberculosis in children were carried out'®, a textbook
on tuberculosis was published'!, the features and man-
agement of co-infection with HIV and TB® described; and
management and aetiology of the major killer of children
globally-pneumonia — was the subject of a recent study in
the Lancer’. Hepatitis B was a prominent cause of renal
disease in African children'” (membranous nephropathy)
before infant vaccination virtually eliminated it; my
group has one of the largest published records of various
facets of this disease. These publications have altered the
approach to treatment of these disorders among children
in developing countries.

The experiences during the past have encouraged me
to develop a comprehensive and cohesive philosophy of
the surface and deeper explanations for human disorders.
Accordingly, in addition to elucidation of the direct agents
and pathological processes responsible for these diseases,
I have had to be centrally involved in alleviating the
proximate causes and contexts of these problems. These
convictions have led to participation in efforts aimed at
ameliorating the broad social conditions of poverty, hun-
ger and starvation in South Africa. These have instant ap-
plication to the rest of Africa. In particular, I was able to
gain insights into the relief of poverty and the implemen-
tation of relief and development programmes aimed at the
‘poorest of the poor” during the transition from apartheid
to independence in the early nineties through my involve-
ment as a trustee on the broad-based Independent Devel-
opment Trust. At one remove, but fundamental to the
achievement of the basic human rights of black children
to life, family, education, housing, liberty and the realiza-
tion of their potential, I occupied important leadership
positions in the national and global struggle against the
apartheid regime. At independence, I participated in the
initial planning of a democratic health system appropriate
for mothers and children in the country. The task of attain-
ing these goals for women and children, and indeed for
all citizens, has not been diminished by the establishment
of a democratic society; indeed the consolidation of peace
and equity is even harder to attain. So it remains impera-
tive to continue to raise issues of major importance for
public health to this day. It is to this, which I turn to now.

The scale of the pandemic of HIV/AIDS

HIV/AIDS permeates every facet of society and pene-
trates to the deepest and most intimate reaches of indi-
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vidual identity; it is an agonizing journey through a series
of personal, collective, institutional and societal disasters.
In tracing the paths of the epidemic until recently, it was
clear that the virus was moving relentlessly across Africa,
to India, Eastern Europe, the Caribbean and China. Cur-
rent data given below show signs of a decrease in the rate
of spread and successes in controlling and managing this
disease in some affected countries.

Throughout history epidemics of infectious diseases
appear to have emerged, and often vanished, causing great
distress and leaving in their wake huge swathes of death
and destruction. The Black Death in fourteenth century
Europe, which wiped out possibly a third of the popula-
tion, and smallpox, tuberculosis and influenza, which have
killed millions of humans until recently, are the clearest
examples of such epidemics'®'” and the spread of a range
of “emerging diseases’, show that modern societies, inter-
connected through numerous global networks and com-
munication channels, remain at risk and are not safe from
spread of dangerous micro-organisms throughout the
world. There are excellent accounts of many other global
epidemics which have wreaked similar havoc among the
world’s peoples, and interesting speculations in the absence
of evidence, on likely diseases of our earliest ancestors.
There is much to learn about vulnerability, acquisition,
biological and social impacts, and prevention of the worst
consequences of disease from each of these epidemics.
Research work on the fourteenth century plague of Europe
continues to this day.

HIV/AIDS is unique in this array of catastrophic infec-
tious diseases. Although HIV/AIDS has the destructive
potential of many of the most severe of the historically
documented epidemics, it is unique in the rapid and unre-
lenting genetic mutability of the virus, the immense damage
inflicted on the precious cells of the immune system in-
strumental in protecting the host, the lethality of the dis-
ease in the absence of treatment, the labyrinthine pathways
of metabolic and immunological derangements, the per-
plexing reactions of the immune system which currently
defy identification of specific protective elements, the pro-
longed asymptomatic period during which a war is being
fought between host and virus, and the puzzling combina-
tion of social and other risk factors which predispose to
acquisition and progression of disease'®. HIV/AIDS is
pervasive in terms of its impact on multiple aspects of
human society; political challenges, security, the econ-
omy, industry, commerce, military, demography, family
life, social capital and disintegration, morality, human re-
sources, etc. are all, to some extent, affected. While many
of the other epidemics had one or a few of these negative
features, none had so many and with such capacity for
causing major social dislocation. The current numbers are
staggering.

Every day 6800 persons become infected by HIV, and
5700 persons die from the extreme form of the disease —
AIDS'. They die, mostly in poor populations, because of
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a lack of infrastructure: health professionals and health
facilities. They cannot reach clinics and hospitals, and
because there is a severe shortage of health professionals
to advise them on prevention measures and treat them
with appropriate drugs'®. By the final months of 2007 there
were 33.2 million (range around the estimates 30.6-36.1
million) people living with HIV; of these, children (<15
years) comprised 2.5 million (2.2-2.6 million); further
details on children are given in Tables 1-3. Adults ac-
counted for 30.8 million (28.2—-33.6 million) and women
15.4 million (13.9-16.6 million). It is necessary to include
the details of these estimates as there has been much con-
troversy over the annual figures released by UN agen-
cies'®. Criticisms have been directed at the changing annual
estimates, with the most recent figures (2007) revealing a
massive decline in the global burden'®. The main reason
for this was a revision of the estimates of HIV in India,
which had been much higher in the previous year. Figures
from a few African countries also had to be revised. These
estimates are derived from a number of sources and rep-
resent the best available information, and as methods of
estimation improved, figures have been revised. It is an
area of continuing research and improvement. A total of
2.5 million (1.8—4.1 million) became newly infected in
2007 adding to the burden of those still alive and living
with HIV; adults made up 2.1 million (1.4-3.6 million) of
these. At the other end, a total of 2.1 million (1.9-2.4 mil-
lion) people died of AIDS in the same year; adults were
1.7 million (1.6-2.1 million) of these. The total of 33.2
million for 2007 represents a reduction of 16% compared
to the figures obtained in 2006, for the reasons stated
above; part of the decline in some countries is due to de-
crease in risky sexual behaviours resulting from imple-
mentation of effective prevention programmes and from
the natural evolution of the epidemic. Tables 1-3 are
based on UN data'®.

Sub-Saharan Africa is most severely affected: more
than two-thirds (68%) of the global total of adults and about
90% of the children living with HIV are in this region.
Africa is already reeling from just under two decades of
unprecedented loss of its human and infrastructural capi-
tal. There are wide disparities in prevalence over the con-
tinent; the hardest hit is southern Africa, with prevalences
much lower in west Africa. The reasons for these differ-

Table 1. HIV/AIDS in children
2007
Number of children <15 years 2.5 million
living with HIV (2.2-2.6 million)*
Children <15 years newly infected 420,000
with HIV in 2007 (350,000-540,000)
Children <15 years: AIDS 330 000

deaths in 2007 (310,000-380,001)

*Range around estimates.
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ences are not always clear. It is difficult to understand-
why the disease produces markedly dissimilar patterns of
infection and morbidity; why there is explosive spread in
one region, and slow gradual erosion in another. Indeed a
key focus of research is the elucidation of the causes of
these differences as the findings may provide essential
clues to improving methods of prevention. It is possible
that several factors — social, biological, behavioural, eco-
nomic, historical and political — colliding and resonating
among themselves generate a specific profile of the dis-
ease. The declines in the numbers living with HIV, new
infections and AIDS deaths (Table 3) have paralleled the
fall seen in other countries such as in South- and South-
East Asia and in eastern Europe. A central feature of the
disease in sub-Saharan Africa is that the proportion of
HIV-infected women is higher (61%) than that in men. In
other regions and countries there are more males than fe-
males infected by HIV. This epidemic often affects the
most socially deprived and poorest communities world-
wide, children, women and men who are at the margins of
society, or groups subordinated to those who hold politi-
cal, economic and social power: these include women and
men in developing countries, women in all societies, gay
men, intravenous drug users, alcohol abusers and chil-
dren. This chapter is about one of these groups: children.
The prime area of HIV/AIDS research of the group in
Durban, South Africa, is prevention of infant and child-
hood infection. Children are nearly always infected from
their mothers, across the placenta, during delivery and
through breastfeeding; a minority, possibly under 5% are
infected through nosocomial channels (e.g. use of unster-
ile needles in developing countries). There are three dif-
ferent routes of transmission of HIV®’. The rate of
transmission is 5—-10% during pregnancy, 10-20% during
labour and delivery, and varying rates according to the
duration of breastfeeding, roughly 1% for each month of
breastfeeding. In the developed countries, where breast-
feeding is avoided by HIV-positive mothers, the main
transmission is due to that which occurs during preg-
nancy, and in labour and through delivery. The risks and
rates of breastfeeding transmission are discussed below.
The consequences of HIV infection in children are,
broadly stated, biological mainly because of deterioration
in immunity, psychological and social. Stigma and dis-
crimination are a constant hazard for infected children.
The figures in Tables 1 and 2 indicate the numerical dimen-
sions of the disease in children, they do not convey the
dreadful impact of the disease. The most dramatic effect
is on survival®!: it is a lethal disease without treatment, in
general a quarter of HIV-infected babies in poor commu-
nities die by their first birthday, more than half by their
second birthday, just under two-thirds by 5 years, and
most by 8 years of age. There are various risk factors
which account for the rate of mortality; these include the
country background rate of child and infant mortality, ac-
cess to care, age at diagnosis, immunodeficiency in the
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Table 2. Trends in incidence and prevalence of HIV/AIDS in children

2001 2007

Increase in number of children living with HIV

New infections among children declined

Deaths due to AIDS were unchanged, though they had
risen and then fallen

From 1.5 million (1.3-1.9 million)
From 460,000 (420,000-510,000)
From 330,000 (380,000-560,000)

To 2.5 million (2.2-2.6 million)
To 420,000 (390,000-470,000)
To 330,000 (310,000-380,000)

Nearly 90% of all HIV-positive children live in sub-Saharan Africa.

There are an estimated 11.4 million (10.5-14.6 million) orphans due to AIDS in this region.

Table 3.

Trends in incidence and prevalence HIV/AIDS in sub-Saharan Africa

2001

2007

People newly infected with HIV
People living with HIV increased
Adult (15-49 years) HIV prevalence declined

From 2.2 million (1.7-2.7 million)
From 20.9 million (19.7-23.6 million)
From 5.8% (5.5%—6.6%)

To 1.7 million (1.4-2.4 million)
To 22.5 million (20.9-24.3 million)
To 5.0% (4.6%—5.5%)

Of the global total of 2.1 million (1.9-2.4 million) adult and child deaths due to AIDS in 2007, 1.6 million (1.5-2.0 million) occurred in sub-

Saharan Africa.

More than two out of three (68%) adults infected with HIV live in this region, and more than three in four (76%) AIDS deaths in 2007 occurred

there.

mother, and infant feeding of formula or breastmilk®.
Disease and death are often due to progression of the HIV
disease process itself, as it erodes and devitalizes tissues
and organs. More often, morbidity and mortality in children
are due to a relentless destruction of the immune system
which opens the floodgates to multiple infections and ma-
lignancies. It follows that the types of infections which
supervene are those which are latent and a range of disor-
ders common to children in developing countries®. They
die from Pneumocystis jiroveci during the immunologi-
cally vulnerable months of early infancy. Others include
failure to thrive and malnutrition, acute bacterial infec-
tions (e.g. pneumonia, septicaemia), diarrhoeal diseases
(e.g. cryptosporidium), viral infections (e.g. cytomega-
lovirus, herpes simplex), chronic diseases (e.g. tuberculo-
sis) pneumonia, gastro-intestinal disorders, haematologic
abnormalities, neurological dysfunction, cardiac abnor-
malities, renal disease and cancers. In the most affected
countries, mortality from AIDS is contributing to a rise in
infant and under five-year mortality rates. In the most se-
riously affected countries, such as Botswana and Zim-
babwe HIV/AIDS mortality can account for more than
40% and 30% respectively of under five-year mortality”.
Caring for the children who have been orphaned due to
AIDS presents a great challenge in resource-poor com-
munities. There are an estimated 11.4 million (10.5-14.6
million) orphans due to AIDS in sub-Saharan Africa who
have lost either one or both parents to AIDS'. In most
cases, the grandparents or extended family take on the re-
sponsibility for caring for orphans, which places a burden
on this already stretched support system®. There are major
social and economic consequences in the lives of children
residing in communities affected by the AIDS epidemic.
Income falls as illnesses in the family rise; increasing ex-
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penditure is caused by healthcare and funeral costs. In a
household affected by AIDS, housechold income falls by
up to 60%, whilst spending on healthcare increases four-
fold®. Domestic chores, care-giving and income generation
in the household often fall to children®’. School atten-
dance is disrupted with long term consequences for the
development and earning capacity of the child®®. Child
abuse and child labour are exceedingly harmful to the
well-being of children; exploitation and under-age em-
ployment require legal, moral, community and family
pressures for prevention. HIV-affected households often
have to cope with high incidences of crime, food insecu-
rity, violence and single parent families®. In Africa about
40 million children experience some form of violence
every year. For example in the Cameroon 16% of the
secondary students were sexually abused, in Uganda the
figure for girls is 31%, in Botswana 67% schoolgirls were
sexually harassed by teachers, and in South Africa there
were 32% child rapes by teachers™. In some settings, one
of the most tragic outcomes is the death of a mother and/or
father which leads to dissolution of the entire family, i.e.
social structure to which individuals belong ceases to ex-
ist. In one South African rural area the chances of house-
hold dissolution were four-fold higher in households with
AIDS deaths; similar findings are reported from other Af-
rican countries™. Parental guidance, especially that by the
mother, is lost. Providing adequate care and protection to
children affected by HIV is a great challenge in develop-
ing countries™. What can be done to reduce the appalling
impact of this disease in children? It is this to which I
turn now.

The treatment of children who are already HIV in-
fected will not be covered here in any detail as the subject
deserves more attention than is within the scope of this
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article. Comprehensive care of HIV-infected children has
been highly successful in industrialized countries: with
the use of antiretrovirals supplemented by intensified care
growth and development are improved, morbidity and
mortality are reduced, and in general the well-being of the
child achieved. In poorer populations there are a number
of barriers to overcome: diagnosis during infancy is
costly because of the need for expensive molecular am-
plification techniques, best results with ARVs are in very
young infants who need to be accessed and identified,
health personnel may not have adequate training, health
facilities are often unable to offer laboratory back-up, or
optimum treatment, care and follow-up, drugs may be un-
available and supply may be available intermittently, op-
portunistic infections can be decreased but prophylaxis
(INH for tuberculosis; cotrimoxazole for common infec-
tions) is frequently missed, and nutrition and psychoso-
cial support lacking. Despite these difficulties, there are a
number of highly successful child treatment programmes
in developing countries, and the results are equivalent to
those obtained in richer populations. Many of these pro-
grammes are run by health professionals fired by enthusi-
asm, dedication and passion. The critical next step is to
promote, protect and nurture the development of such
programmes to reach the majority of those in need.

Prevention of mother to child transmission of
HIV

The main thrust of this article is an account of prevention
of HIV transmission from mothers to infants. This has
been the prime subject of our research from the early
1990s and therefore allows me the opportunity to record
progression from a period when the virus was transmitted
from HIV-positive mothers to their infants in about 25%
of pregnancies in the industrialized world, to the present
when transmission is down to about 1% or 2%. In some
instances the transmission has been eliminated” . The most
telling way to gauge this success is to note that UNAIDS
estimates that there were 1600 new infections in children
(<15 years) in North America in 2007, <1000 in western
and central Europe, but 370,000 in sub-Saharan Africa in
the same year'®. This translates into about 1200 new HIV
infections among children, overwhelmingly from Africa,
every day in 2007. These figures should be appreciated in
the context that transmission has now been reduced
among populations in developing countries which have
access to the appropriate health facilities. The fact 1s that
only a minority of pregnant women in sub-Saharan Africa
have access to HIV-prevention programmes. The reasons
for this lack of access are similar to those for other pro-
grammes on HIV/AIDS in Africa and include the follow-
ing: large demands because of an increasing population
with HIV/AIDS, insufficient finances (indeed in many
African countries much of the health budget is dependent
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on foreign aid), inequities in the health sector as in much
of society as a whole, persistence of vertical programmes
for individual diseases rather than integration of services,
and an inability to co-ordinate funds from external donors.
And even when pregnant women do have access to ante-
natal clinic services, there is a steep fall from those who
are first seen in the clinic to the actual proportion receiv-
ing appropriate preventive therapy for themselves and
their newborns. There are a number of reasons for this
‘cascade of loss’: stigma and discrimination deter women
from either consenting to an HIV test after counselling or
returning for the test results; inadequate counselling and
unsympathetic health personnel; fear of disclosure of the
test result to family and partners; transport and financial
difficulties; illness in the families; and health services
which are not free, poorly staffed, at distances from resi-
dences, and inconsistently functioning. In recent years
there have been improvements in levelling the “cascade’:
rapid HIV testing allows very quick results, abandoning
the practice of taking elaborate and time-consuming indi-
vidual consent for HIV testing, increase in number of
counsellors and improved counselling, and some decrease
in stigma and shame. The rate of HIV transmission was
much higher, about 35%, in developing countries in the
absence of antiretrovirals (ARVs) (Tables 4-6).

Prevention of mother-to-child transmission among
non-breastfeeding populations

The reasons for success in the industrialized countries are
not difficult to identify: strong support for research, con-
vincing evidence in a stringently conducted trial, rapid
transition from research into practice, available budget al-
locations, accessible health facilities, and trained person-
nel, on the supply side; and an informed population, on the
demand side’*”. Prevention of mother-to-child transmis-
sion (MTCT) programmes have also succeeded in some
middle-income countries like Thailand and Brazil, and in
the Cape Province in South Africa, and in the Cameroon.
As programmes are scaled-up in poorer populations, it is
likely that many more countries and regions will achieve
similar results. There are, however, many hurdles to over-
come, and it will be necessary for progress on coverage
and quality of these programmes to be regularly moni-
tored, and the effectiveness of the more efficacious ARV
regimens available to be evaluated by estimating the re-
duction in HIV transmission and increase in survival of
infants. The demonstration that ARVs used during preg-
nancy, and in labour and through delivery, and for a short
period after birth, among formula feeding infants, sub-
stantially decreased transmission of HIV, is the key find-
ing which has revolutionized prevention of MTCT of
HIV*". The application of this same principle to breast-
feeding infants, with administration of ARVs to mothers
or infants whilst breast-feeding continues, has recently
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Table 4. Key antiretroviral trials to reduce mother-to-child transmission of HIV: non-breastfeeding women

Prophylaxis

Study Mother

Infant

Transmission rate or active vs placebo

PACTG 076* Zidovudine (ZDV)

Harvard University
~Thai-PHPT-1*’

Arm LL ZDV (from week 28)

Arm LS ZDV (from week 28)

Arm SL ZDV (from week 35)

Arm SS ZDV (from week 35)
CDC Thai®** ZDV
Harvard University—Thai-PHPT-2% ZDV + Nevirapine (NVP)
Thailand™ ZDV + NVP
Thai ZDV & 3TC trial'*® ZDV + Lamivudine (3TC)
ANRS 075 study'?’ ZDV +3TC

ZDV

ZDV (for 6 weeks)
ZDV (for 3 days)
ZDV (for 6 weeks)
ZDV (for 3 days)

ZDV + NVP
ZDV +NVP
ZDV (4 weeks)

8.3% vs 25.5%

@ 6 months: 6.5%
4.7%

8.6%

10.5%

9.4% vs 18.9% (@ 6 months
1.1% vs 6.3% (@ 6 months
4.6% @ 4 months

2.8% @ 18 months

ZDV +3TC (6 weeks) 1.6% (@ 6 months

Table 5. Key antiretroviral trials to reduce mother-to-child transmission of HIV: breastfeeding women (1999-2003)

Prophylaxis

Study Mother Infant Transmission rate: Active vs placebo

Ivory Coast'?® ZDV 15.7% vs 24.9% @ 3 months

Ivory Coast 18.0% vs 27.5% (@ 6 months

Burkina Faso'**® ZDV 21.5% vs 30.6% (@ 24 months

Petra Trial* ZDV +3TC ZDV + 3TC (for 1 week) 5.7% vs 15.3% @ 6 weeks
14.9% vs 22.2% (@ 18 months

Arm A ZDV + 3TC (intrapartum only) ZDV + 3TC (for 1 week) 8.9% vs 15.3% @ 6 weeks

Arm B 18.1% vs 22.2% (@ 18 months

HIVNET 01247 ZDV +NVP ZDV + NVP 13.1% (NVP) vs 25.1% (ZDV) @ 14-16 weeks
15.7% (NVP) vs 25.8% (ZDV) @ 18 months

SAINT"®

Arm 1 ZDV +3TC ZDV + 3TC 9.3% (ZDV) vs 12.3%(NVP)

Arm 2 NVP NVP

also been shown to be successful. The landmark study™
PACT 076/ANRS 024, carrted out in the USA and
France, showed an efficacy of 68%. In this study the drug
used was ZDV given at a dose of 100 mg orally from
week 14-34 of pregnancy; 2 mg/kg intravenously at onset
of labour and then at 1 mg/kg/h. The infant was pre-
scribed 2 mg/kg orally four times a day for six weeks. At
18 months after birth, the transmission rate was 25.5% in
the placebo group and 8.3% in the treated group. Al-
though this study was crucial in establishing the principle
of ARVs for reducing MTCT, it was deemed to be less than
satisfactory for use in Africa and Asia. The price of the
ARVs available at the time (1994) for use in such pro-
grammes was simply out of reach of poor countries; the
health infrastructure for implementation, especially ante-
natal, delivery and postnatal follow-up services, were in-
adequate in developing countries, and avoidance of
breastfeeding was neither feasible nor desirable in the
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third world®. Over the past 14 years the prices of ARVs
have fallen steeply and some health services improved.
Despite all this, it has been estimated that only about 10%
of women who require these programmes actually receive
them.

The need for regimens more appropriate for developing
countries led to a number of studies in Thailand among
non-breastfeeding populations, and in Africa among breast-
feeding populations. The end result was that shorter regi-
mens, using affordable drugs, and combination ARVs,
became available. Among non breast-feeding women the
short course CDC Thai regimen using ZDV from week 36
of pregnancy through labour and delivery, gave a 50.1%
efficacy and transmission was reduced to 9.4% at six
months®®; other studies also using ZDV brought the
MTCT rate to under 5%>’. The best results were obtained
by Lallemant e al. in Thailand®®; they used ZDV from
week 28 of pregnancy and combined this with NVP given
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Table 6. Key antiretroviral trials to reduce mother-to-child transmission of HIV: breastfeeding women (2005)
Prophylaxis
Study Mother Infant Transmission rate: Active vs placebo
Ditrame Plus 1.0"" ZDV + NVP ZDV + NVP 6.5% vs 14.7% @ 6 weeks

Ditrame Plus 1.1 ZDV + NVP +3TC

MASHI"*? ZDV + NVP

Placebo Placebo

ZDV + NVP +3TC

ZDV (6 months in breastfed) + NVP

4.7% @ 6 weeks

9.1% breastfed @ 7 months
5.6% formula fed @ 7 months
4.5% breastfed @ 1-7 months

to either the women during labour and delivery or to the
newborn. The transmission rate at six months was as low
as 1.1%. A French study by Mandelbrot er al.*, using
combination ARVs (ZDV + 3TC), reduced transmission
to 1.6%®. Another similar regimen in Thailand, but be-
ginning ZDV a little later (34-36 weeks) in pregnancy,
was less successful — transmission was 4.6% at four
months®. WHO recommendations now include the ZDV
plus NVP regimen for developing countries®.

Other ancillary measures have proven to be effective in
reducing MTCT. A European randomized controlled trial
of vaginal delivery versus caesarean section (CS) showed
an 80% efficacy of CS in reducing transmission™. The
MTCT rate among women allocated to vaginal delivery
was 10.5% versus 1.8% in the elective CS group. A simi-
lar finding was obtained from a meta-analysis involving
15 American and European observational studies”. Cae-
sarean sections have not been employed in developing
countries to minimize MTCT, because sepsis rates of CS
in developing countries are high and because of the in-
ability of health services to cope with an increased bur-
den of HIV-positive pregnant women. The availability of
highly efficacious combination ARV regimens to reduce
MTCT to under 2% has also rendered CS an unattractive
option in developing countries. There is some evidence
that safe deliveries with a minimum of instrument inter-
vention are associated with a reduction in transmission of
HIV*,

Before moving onto breastfeeding issues and prevention
trials in lactating women there is another public health
matter of some importance. The discussion on measures
to decrease MTCT so far have been on the use of ARVs
and CS, and mention has been made of breastfeeding as a
risk for transmission. However this is far too narrow an
approach, a more holistic approach has been recommended
by the WHO. The following are the elements of this
comprehensive method: prevention of HIV in women as a
prior step to preventing MTCT, reducing unintended
pregnancies in HIV infected women, decreasing vertical
transmission (as pointed out above through ARVs, etc.),
and providing care, treatment and support to HIV-
infected women, their infants and their families. This
approach has been tested for its usefulness by a cost-
effectiveness analysis of data on prevention of MTCT
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from eight African countries™. The analysis compared
the effectiveness of a standard ARV intervention to pre-
vent perinatal transmission of HIV with the outcome of
the first two interventions suggested by WHO. Prevention
of HIV in women by reducing HIV prevalence by 1.25%
or lowering unintended pregnancies in HIV-infected
women by 16%, yielded an equivalent decrease in HIV
transmission from mother to infants to that obtained by use
of an ARV for perinatal transmission. Therefore small re-
ductions in either HIV prevalence among women of
child-bearing age or in unintended pregnancies were
similar in their effect as prevention of MTCT of HIV.
There is an important general point to be made from this
study: it is that health services which are combined at the
point of delivery are more cost effective, better at utiliz-
ing health personnel and facilities, and are user-friendly
for people™.

Trials aimed at prevention of MTCT in breastfeeding
populations have also been successful. These trials were
all conducted in African countries where breastfeeding is
the norm and where the practice has been preserved in
most countries despite the spill-over effects from incon-
sistent application of policies for HIV-affected popula-
tions. The outcomes have not been as uniform as in non-
breastfeeding women. WHO guidelines recommend the
following: women not eligible for ARV treatment for
their own condition should receive combination prophy-
laxis ARVs. These should preferably be ZDV from 28
weeks of gestation; ZDV, 3TC and a single dose of NVP
(sdNVP) during delivery; and ZDV and 3TC for 7 days
after delivery to reduce the development of NVP resis-
tance. Newbomn infants should receive a sdNVP and 1-4
weeks of ZDV, depending on the duration of the regimen
received by the mother. Although steps are being taken to
provide more effective regimens, the use of sdNVP alone
should still be used in situations in which more effective
regimens are not yet feasible or available™.

Prevention of perinatal MTCT among
breastfeeding populations

The HIVNET 012 trial in 1999 established the basis for
one of the most widely used ARV regimens in developing
countries: a single dose of 200 mg of oral NVP to the
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mother at onset of labour, and a single 2 mg/kg dose of
NVP within 72 h of birth to the infant (sdNVP), reduced
HIV transmission from 25.1% to 13.1% at 14-16 weeks
(47% relative efficacy). And maintained this effect at 18
months, 25.8% to 15.7% (42% relative efficacy)*®"’. The
simplicity, safety, affordability and effectiveness of this
regimen made it acceptable through most of the affected
countries in the third world. There were criticisms of the
conduct of this study, and a number of audits, but the sci-
entific foundations of the findings were never in serious
doubt, and the problem appeared to be politically in-
spired. There have been large scale benefits of implemen-
tation of sdNVP, and these include the catalytic effect on
implementation and extension of HIV services to infants,
mothers and their families. Bottlenecks in health services
delivery in developing countries have accounted for the
failure of this regimen reaching more women who need
the intervention. There have been a large number of other
studies on breastfeeding women; these are given in the
Table 5. The key issue facing health care providers is that
high efficacy rates in early infancy, usually 6 months, are
decreased with the transmission which occurs with con-
tinued breastfeeding. It follows that the prime indicator of
an efficacious regimen is the transmission at the point of
discontinuation of breastfeeding. The higher rates of effi-
cacy during early infancy, 63% in PETRA and 47% in
HIVNET 012, and a little later in the West African stud-
ies of 36% to 48%, had waned by 18-24 months to 41%
in HIVNET 012, 33% in PETRA, and 23-28% in the
West African studies®® ™.

Combination ARVs, tested after the above studies had
been done, soon showed improved efficacies. The French
group working in West Africa using a combination of
ZDV from 36 weeks and sdNVP, obtained a transmission
rate of 6.5% at 4-6 weeks, and 4.7% with the addition of
3TC from 36 weeks; historical data revealed a transmis-
sion of 14.7% at 4—6 weeks with ZDV alone™*. In a re-
cent comparison of the efficacy at six weeks of different
regimens among breastfeeding African populations, the
findings were: compared to placebo PETRA Arm A was
the most effective, next was the short course antenatal
ZDV, then the sdNVP; only the longest regimen of
PETRA (Arm A) was significantly more effective than
sdNVP*'. In summary, although shorter courses of ARVs
reduced perinatal MTCT and were therefore appropriate
for developing countries, ARV prophylaxis which extended
from the antepartum period, through labour and delivery,
and into the postpartum period, were the most effective.
Longer antepartum courses (from about 28 weeks) were
better than shorter antepartum courses, and combination
ARVs improved outcome over single ARVs. It must be
stressed that the transmission solely due to breastfeeding
was not specifically addressed in these trials and no effect
of the interventions used could be assumed to achieve
this. Trials aimed at tackling breastfeeding transmission
are described in the next section.
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The infants of pregnant women, who had missed out on
any ARVs during the antenatal, labour and delivery peri-
ods, can still be protected by the use of ARVs at birth and
soon after. MTCT rates were 7.7% and 12.1%, at 6-8
weeks in a breastfeeding group given neonatal ZDV for 7
days with sdNVP at delivery, compared to sdNVP alone’.
A randomized trial showed that sdNVP gave better re-
sults than six weeks neonatal ZDV; the MTCT rates were
8% and 13% respectively. This study was carried out in a
breast and formula-feeding population™. A 2004 review
of MTCT trials in developing countries by the Ghent
Group concluded the following: the most frequently used
ARVs were ZDV, ZDV +3TC, and NVP; the MTCT
rates over 24 months without ARVs were between 30 and
45%; the MTCT rates over 24 months with ARVs were
between 16 and 23%*.

Prevention of HIV transmission through
breastfeeding

The HIV pandemic has caused confusion around infant
feeding messages and has led to the erosion of breast-
feeding practices. It is generally agreed that breastfeeding
is the best form of nutrition for all infants everywhere,
for a minimum of six months, and ideally to at least two
years™ . Infants to the age of six months should be ‘ex-
clusively breastfed’, i.e. given breastmilk alone, without
the addition of any other fluids such as water or nonhu-
man milks, or any other foods. Complementary foods and
fluids are required beyond six months for optimum
growth and development®. The multiple benefits of
breastfeeding, both short- and long-term, have been
extensively covered in the literature™>"*% Improved
survival in the first six months is the most important®"®".
Avoidance is justified only under extreme conditions,
such as maternal deaths or disabilities during massive so-
cial upheavals like conflicts and wars, rare metabolic dis-
orders in infants, and very severe disease and use of
potentially toxic drugs by the mother. In developing
countries, replacement of breastfeeding with formula
milks, other milks and foods, is attended by increased
mortality, and poor growth and development®”®. The in-
ternational campaign against the promotion of formula by
large manufacturing companies led to the acceptance of
an International Code of FEthics for the Marketing of
Breastmilk Substitutes’ by the WHO Assembly in 1981,
and subsequently the ten-point ‘Baby Friendly Hospital
Initiative’®. Fostering, promoting and protecting breast-
feeding is therefore an imperative for child health and a
global good. But breastfeeding also transmits HIV (see
below). Therefore the dilemma for HIV-infected women
is to choose between breastfeeding, which protects
against morbidity and mortality, and has other benefits,
against exposing the infant to the risk of HIV transmis-
sion; formula has no risk of HIV transmission but
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increases risks of morbidity and mortality in poor popula-
tions. Indeed, in recent trials among HIV-infected pre-
gnant women the same lessons are being relearned.
Evidence from a number of African countries shows that
too early discontinuation of breastfeeding may be hazard-
ous for the health of HIV-exposed infants. How do we
balance the hazards of HIV transmission through breast-
feeding, against the risks of mortality and heightened
morbidity? It is possible to minimize the risks of trans-
mission of HIV from breastmilk, which is the main bur-
den of this article. We can also attempt to minimize the
risks of mortality, and nutritional and infectious disorders
from formula feeding. The latter has yet to be proven in
underdeveloped regions already reeling from the
HIV/AIDS epidemic among infants exposed to formula
milks.

We have argued the ethical position of attempting to pre-
serve breastfeeding through the HIV epidemic by making
it safe (reducing the risk of HIV transmission) because
there was much opposition to the idea and a case made
for formula in Africa. The essence of our beliefs is guided
by the three philosophical frameworks’™ on public health:
(1) “Utilitarianism’ in which decisions are judged by out-
comes, Jeremy Bentham’s ‘greatest good for the greatest
number’; (i1) ‘Liberalism,” which emphasizes rights and
opportunities, especially individual rights, concentrates
on where people start rather than where they finish; (iii)
‘Communitarianism,” which pertains to individual and
social virtue, and the creation of a good society. We be-
lieve that HIV and breastfeeding offers an illuminating
ethical discourse highlighting the application of these
principles; we have concluded that the ethical founda-
tions of the breastfeeding studies and policies we suggest
are just and fair>.

The trials on reducing breastfeeding transmission of
HIV followed those described above, which succeeded in
decreasing transmission which occurred in the antenatal,
peripartum and neonatal periods. As it is difficult to dis-
tinguish intrapartum transmission from breastfeeding
transmission during the first 4-6 weeks after birth, for
practical purposes most studies define breastfeeding
transmission as that which occurs 4-6 weeks after birth.
Much data has accumulated to demonstrate the feasibility
of reducing breastfeeding transmission substantially.
There has been some evidence that breastfeeding by HIV-
infected mothers may in fact be harmful to their own
health. These fears have not been substantiated by other
studies’ " and an individual patient met-analysis’* meta-
analysis. Two Kenyan studies of formula versus breast-
feeding suggested the following: a higher mortality
among breastfeeding mothers in the first study” and in
the second study’® a more rapid decline in CD4 counts,
and fall in Body Mass Index in the breastfeeding groups,
but with no differences in viral counts and mortality be-
tween the two groups. There appeared to be no long-term
effects of the fall in CD4 on viral levels or on mortality,
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therefore the implications of these findings on maternal
health are not convincing.

Transmission rates due to duration of
breastfeeding

Transmission occurs as long as breastfeeding continues’ ™~
In a Malawian study there was some evidence of a declin-
ing risk of transmission with increasing age of the in-
fant”. The meta-analysis from sub-Saharan Africa, referred
to above’” showed children are at continued risk through-
out breastfeeding.

We have recently summarized the pathogenesis of
breastfeeding transmission® and will not repeat the de-
tails here except to add that the subject deals with the fol-
lowing: protective factors in breastmilk of HIV-infected
women, integrity of the gastro-intestinal barrier, promo-
tion of beneficial intestinal microflora, mammary epithe-
lial permeability, breastmilk viral load in cell-free and
cell associated forms, and miscellaneous factors.

Transmission rates due to mode of breastfeeding

The mode of breastfeeding (‘exclusive’ (EBF) or ‘mixed’
(MBF)) also affects transmission rates. Most early studies
did not specify the pattern of breastfeeding’®™. As MBF
is the form followed by the overwhelming majority of
women throughout the world, despite EBF being the
WHO recommended mode, it can be safely assumed that
most of these previous studies reflected the results of
MBE&+86

Ruth Nduati et a/. in Nairobi, Kenya, randomized HIV
positive pregnant women to formula or breast®™. In the
formula group there was 30% non-compliance and
women mixed breastfed. At 24 months the excess trans-
mission through breastfeeding was 16.2% (95% CI 6.5%—
25.9%). The transmission rates at 24 months were 36.7%
and 20.5% in the breast and formula feeding arms respec-
tively. The mortality rates were similar: 24% in the
breastfeeding arm, and 20% in the formula feeders, whilst
a combined rate of HIV transmission and mortality was
worse in the breastfeeding arm.

A Durban, South Africa study introduced for the first
time the idea of differential rates according to type of
breastfeeding®**. HIV-positive women in EBF, MBF and
formula groups were studied at 3 and 6 months. EBF was
associated with similar rates of transmission at 6 months,
as formula feeders (19.4% for each) which was signifi-
cantly lower than that for MBF (26.1%). At 15 months,
infants who had been mixed fed were more likely to be
infected (36%) than those who had been exclusively
breastfed (25%) or exclusively formula fed (19%). How-
ever this was a secondary analysis of a vitamin A inter-
vention trial, therefore the data obtained required
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confirmation through another study whose prime purpose
was transmission according to breastfeeding pattern.

Other trials began to find similar results. In a large
Zimbabwe trial, mixed breastfeeding was associated with
a 4.03, 3.79 and 2.6 greater risk than exclusive breast-
feeding of postnatal HIV transmission at 6, 12 and 18
months respectively®. Predominant breastfeeding was
associated with a 2.63, 2.69 and 1.61 trend towards a
greater risk of transmission during the same intervals
compared to exclusive breastfeeding.

The Vertical Transmission Study from South Africa’
included 2722 mothers and infants who were followed
postnatally (1372 HIV-infected and 1345 uninfected
women). WHO feeding definitions were used; with rigor-
ous determination of cumulative exclusive breastfeeding
rates using daily records of feeding practices based on a
6-9 day recall period; most previous studies of infant
feeding practices were based on past 24 hours, 6 week or
3 month recall intervals. The risk of postnatal transmis-
sion to EBF infants between 6 weeks and 6 months of age
was 4.04%. There was an almost 11-fold difference in
postnatal transmission risk between EBF infants and in-
fants who received breastmilk and solid foods, and a
nearly two-fold difference between EBF infants and in-
fants who received breastmilk and formula milk, during
the first six months. Infants born to and breastfed (EBF or
otherwise) by HIV-infected women with CD4 counts less
than 200 cells/ul were almost four times more likely to
become infected postnatally and/or die than infants born
to mothers with CD4 counts more than 200 cells/pl.

The ZEBS study gave an identical 4% transmission risk
with exclusive breastfeeding by about 4 months compared
to a 10% risk with mixed feeding™.

The Ditrame-Plus study by a French group working in
Abidjan, Cote d’Ivoire, reported a 5.9% risk per child year
for exclusive and 31.6% risk per child year for mixed
breastfeeding”.

An earlier report from Uganda showed a cumulative
11% transmission with exclusive breastfeeding compared
to 17% with mixed breastfeeding at 6 weeks, and 16% and
20% respectively, at 6 months™.

The Mashi Study in Botswana assessed the morbidity
and mortality associated with infant feeding practices™.
HIV-infected pregnant women were randomized to
breastfeed while giving infant ZDV prophylaxis for 6
months, or to formula feed with one month of infant
ZDV. There was little difference in the combined mortal-
ity and/or HIV infection. The mortality was higher and
HIV transmission lower, in the formula fed group, whilst
the mortality was lower and transmission higher in the
breastfed group. Exclusive breastfeeding rates were low.
Severe pneumonia (grades 3/4) rates were higher at 6
and 24 months among the formula fed compared to the
breastfed infants and children. The ZDV given to breast-
feeding infants did not appear to reduce postnatal trans-
mission.
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Breastfeeding for HIV-infected infants

The ZEBS study found that breastfeeding was of benefit
to HIV-infected infants®. A small study of infants born to
HIV-infected women in South Africa concluded that
breastfeeding by HIV-infected women appeared to be
beneficial to both HIV-infected and HIV-exposed, but
uninfected infants™

Reducing breastfeeding transmission with
antiretrovirals

A number of recent studies, some with methodological
constraints, have reported gratifying results on interrupt-
ing the transmission of HIV through breastfeeding. Two
studies provided ARVs to breastfeeding infants to prevent
vertical transmission. Both employed NVP beyond sdNVP,
extended for different periods whilst breastfeeding. The
PEPI study in Malawi compared the standard sdNVP
against NVP alone or with ZDV extended for 14 weeks af-
ter birth®®. The HIV infection rate in the infants, the death
rate and the HIV-free survival (which combines the HIV
infection and mortality rates) were all improved in both
extended dose NVP arms at 24 months compared to the
standard dose NVP. The protective efficacy of both ex-
tended dose NVP arms was between 65 and 69% (with lit-
tle difference between the two arms) up to about 14 weeks
and then dropped thereafter. The SWEN study in India,
Uganda and Ethiopia provided extended dose NVP for 6
weeks after birth and compared this to standard dose
NVP?". The HIV transmission rate was significantly lower
in the extended dose NVP at 6 weeks (2.5% vs 5.3%) and
lower at 6 months (6.9% vs 9.0%), whilst the mortality
was lower at 6 weeks (0.9% vs 1.6%) and significantly
lower at 6 months (1.1% vs 3.6%). The combined index of
HIV transmission and death was significantly lower at
both times (3.7% vs 6.8% at 6 weeks; 8.1% vs 11.6% at 6
months).

The MITRA-PLUS an open-label, randomized, pro-
spective study from Tanzania, gave HAART to all HIV +
pregnant women for 6 months™%. The breastfeeding
transmission at 24 weeks was 0.9%. The Dream study in
Mozambique provided HAART for HIV-positive pregnant
women from the antenatal period'®; the postnatal trans-
mission rate by 12 months was 1.3%, and the overall mor-
tality was 48.3/1000 births compared to a national figure
of 101/1000 births.

In the KIBS study in Kenya, HAART was given from
34 weeks gestation to 6 months postpartum. The postnatal
transmission rate (after 6 weeks) was about 3.5% by 12
months and 2.6% by 6 months'®. The WHO Kesho Boro
Observational cohort compared the effects of HAART for
pregnant women with CD4 counts <200 cells/ul and ZDV
plus sdNVP for women with CD counts above 500 cells/pl.
The transmission rate in those on HAART who ‘ever
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Table 7.

Key antiretroviral trials to reduce breastfeeding transmission of HIV

Trial

Prophylaxis

Transmission effect

Antiretrovirals to mother whilst breastfeeding
DREAM®® (Mozambique)

AMATA'® (Rwanda)

Highly active antiretroviral treatment
(HAART) for 6 months

HAART after 2nd trimester, continued for a month after

Breastfed 0.8% (@ 6 months
Formula fed 1.8% @ 6 months
Breastfed 1.3% @ 12 months
No transmissions

cessation of breastfeeding

MITRA-PLUS® (Tanzania) HAART for 6 months

Kibs'" (Kenya)

Kesho-Boro'” (multi-country) HAART for mother
Antiretrovirals to infant whilst breastfeeding
MASHI*® (Botswana)
SWEN?’ (Ethiopia, Uganda, India)

ZDV for 6 months

PEPI (Malawi)®®

HAART from 34 weeks gestation to 6 months
postpartum + NVP to infants

6 weeks extended NVP vs single dose NVP

14 weeks extended NVP vs single dose NVP

0.9% (@ 6 months

@ 6 months: @ 12 months:
Overall 5.0% Overall 5.9%
Postnatal 2.6% Postnatal 3.5%
Breastfed babies 8% (@ 12 months

No significant effect

2.5% vs 5.3% @ 6 weeks
6.9% vs 9.0% (@ 6 months
5.2% vs 10.6% @ 9 months

Table 8. Comparison of trials to reduce breastfeeding transmission: infant prophylaxis (PEPI, SWEN) and
maternal prophylaxis (KIBS)

PEPT*® SWEN*’ KIBS'™
14 week Ext NVP 6 week Ext NVP Maternal HAART
6 weeks 1.7% 2.5% 1.5%
6 months 4.0% 6.9% 2.6%
12 months 7.0% - 5.9%
Increment +3.0% (612 months) +4.4% (6 weeks—6 months) +3.3% (6—12 months)

breastfed” was 8% which was identical to those on ZDV
plus sdNVP; in those who ‘never breastfed’ the transmis-
sion rate in those on HAART was 11% compared to 0% in
women on ZDV/sdNVP!*

The AMATA study from Rwanda showed similarities
for HIV transmission rates, psychomotor development,
morbidity and mortality between formula fed and breast-
fed children whose mothers had received HAART'®. Re-
sults for 419 infants at six weeks, 236 at seven months are
available; only six HIV were positive (1.4%) at birth.
Breastfeeding transmission at 7 months was 0. No signifi-
cant differences were detected between formula fed (FF)
and breastfed (BF) for psychomotor development; morbid-
ity (1.23 episodes in FF vs 1.21 in BF), mortality (2.9% in
FF vs 1.3% in BF).

In the Dream study in Mozambique, referred to above,
two cohorts of HIV-positive women, were given antenatal
HAART from the 25th week of gestation regardless of se-
verity of disease'™. Women who chose formula were pro-
vided free milk, nutritional supplements and water filters
for 6 months, and those who chose breastfeeding were
given postnatal HAART for 6 months. The HIV transmis-
sion at 6 months was 0.8% in the breastfed group and
1.8% in the formula fed children (p = 0.38); infant mortal-
ity was 28.5 per 1000 person-years in the breastfed and 27
per 1000 person years in the formula fed. Underweight
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and anaemia incidences were also similar between the two
feeding groups. Nonetheless, the authors conclude that the
formula feeding plus water filters option was inferior to
the breastfeeding plus HAART option as it was ‘techni-
cally difficult and extremely expensive’ and adherence to
formula was poor as women mixed breastmilk with for-
mula. Six months of formula was as costly as 6 months of
HAART, ‘presenting an insurmountable stumbling block
for scaling up the intervention’

Changing womens’ behaviour on breastfeeding
practice; exclusive breastfeeding

Given the advantages of EBF even for HIV-positive
women, is it possible to change women’s behaviour away
from MBF to EBF? Cross-sectional DHS surveys suggest
that globally only 25% of all infants under six months are
exclusively breastfed®. Researchers and policy makers
question whether, indeed, exclusive breastfeeding is fea-
sible.

A number of studies concentrating on hospital policies
and practices, and on support in the community, have
shown that it is possible to increase the rates of exclusive
breastfeeding in the first six months. For example, the
Baby-Friendly Hospital Initiative (BFHI), based on the
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Ten Steps to Successful Breastfeeding®'®!, has shown
significant impact on exclusive breastfeeding outcomes
while mothers are still in hospital. A facility-based
breastfeeding intervention trial (PROBIT) in Belarus,
based on the BFHI, emphasizing health care worker assis-
tance with initiating and maintaining breastfeeding and
subsequent postnatal support for the mother, increased
the duration and exclusivity of breastfeeding in the first
year of life®

In a randomized trial in Brazil'®, 350 mothers giving
birth at two hospitals where maternity staff were trained
according to the BFHI, were assigned to ten postnatal
home visits to promote and support breastfeeding (n = 175)
or no home visits (# = 175). The hospital-based interven-
tion achieved a high rate (70%) of exclusive breastfeed-
ing in the hospitals, but the rate was not sustained at
home, and at 10 days only 30% of infants were exclu-
sively breastfed. The patterns of exclusive breastfeeding
in the two trial groups for days 10-180 differed signifi-
cantly (p <0.0001) with a mean aggregated prevalence of
45% among the group assigned home visits compared
with 13% for the group assigned none. It is clear that a
combination of promotional systems (hospital and com-
munity) is needed. Studies from Mexico'® and Bangla-
desh'” showed that appropriate interventions can
increase rates of EBF. In an alternative approach, a study
assessed the feasibility, effectiveness and safety of an
educational intervention to promote exclusive breastfeed-
ing for the first six months of life in India'®. Health and
nutrition workers were trained to counsel mothers indi-
vidually on exclusive breastfeeding at multiple opportuni-
ties through existing primary health care services. At
three months the exclusive breastfeeding rates were 79%
(381) in the intervention and 48% (197) in the control
communities (OR 4.02, 95% CI 3.01-5.38, p <0.0001).
All these studies were conducted in areas of low HIV
prevalence. It is unclear whether similar results can be
obtained in areas of high HIV prevalence where infant
formula is being promoted and, sometimes, provided
freely as part of PMTCT programmes.

The first study to specifically address this was conducted
amongst HIV-infected and HIV-uninfected women in
South Africa’. Lay counsellors trained on the WHO/
UNICEF breastfeeding counselling course'® supported
women who chose to breastfeed, both antenatally and
postnatally at their homes. All HIV-negative women were
encouraged to exclusively breastfeed for six completed
months, with continued breastfeeding for two years. All
HIV-positive women were counselled, individually, accord-
ing to the UN guidelines, to help them find a feeding op-
tion most suited to their socio-economic situation for the
first six months. All women choosing to breastfeed (HIV-
positive or HIV-negative) were supported to exclusively
breastfeed for six months at home by lay counsellors. The
median duration of EBF during the first six months was
177 (R 1-180, IQR 150-180) and 175 days (R 1-180,
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IQR 137-180) in HIV-negative and positive women re-
spectively. At five and a half months of age, over 60% of
infants born to HIV-positive and HIV-negative women
were still exclusively breastfeeding. Exclusive breast-
feeding rates in HIV-negative women were high, demon-
strating that with high quality counselling and support,
‘spillover” of inappropriate feeding and erosion of EBF
among HIV uninfected women did not occur''’.

What are the results of current trials on use
of breastfeeding and formula feeding for HIV
positive pregnant women?

The hazards of avoidance of breastfeeding will differ ac-
cording to socio-economic conditions in individual
households, and the level of community development. A
good example of the use of formula is a cohort study
from Cote d’Ivoire which followed infants over two
years”.

There was access to piped water and intensive nutri-
tional counselling starting antenatally. There were no sig-
nificant differences in morbidity (diarrhoea, respiratory
infection, malnutrition) hospitalization and mortality be-
tween the breastfed and formula-fed children. No signifi-
cant differences in mortality were observed between the
data from this study when compared to historical long-
term breastfeeding controls. This study’s findings appeared
contrary to others from Africa. Evidence from Botswana®,
Malawi''!, Nigeria''?, Mozambique''® and Uganda'"! shows
that too early discontinuation of breastfeeding may be
hazardous for the health of HIV-exposed infants. These
infants are more likely to suffer from pneumonia, diarrhoea,
sepsis, malnutrition, growth faltering and higher rates of
mortality than infants who are breastfed. How do we bal-
ance the hazards of HIV transmission through breastfeed-
ing, against the risks of mortality and heightened morbidity ?
We set out to review the studies which could assist in
making decisions on infant feeding for HIV-infected
women in specific situations in Africa'’’.

We were able to stratify studies according to whether
the results showed that formula feeding was equivalent to
breastfeeding” *>'%"1'®  avoidance of breastfeeding was
hazardous'"™®° and breastfeeding could be made safe,
thereby reducing risks of vertical transmission™”*! 9121122,
We concluded that the evidence favours exclusive breast-
feeding in developing countries'”. We also noted that the
pre-occupation with reducing HIV transmission had ob-
scured an even larger goal: to improve survival of infants
as we reduce transmission.

Resistance

The remarkable success of the large number of trials to
reduce transmission of HIV from mothers to their infants
has not been without its problems of toxicity and adverse
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effects of drug usage. In general the hazards of treatment
with ARVs and other drugs have been minimal, and this
may be because the drugs are safe and the preventive in-
tervention brief. The development of virus strains in
mothers and HIV-infected-infants resistant to NVP was a
rather surprising side effect, as the regimen entailed only
a single dose of the drug to the mother and to the infant.
As sdNVP has been one of the most practical regimens
for use in developing countries, although the efficacy of
other combination regimens is now known to be superior
as detailed above, the impact of inducing drug-resistant
strains in millions of women and their HIV-infected in-
fants, was a daunting prospect. The dangers were that re-
sistant strains may have spread to the adult population,
and compromised the subsequent use of NVP-like drugs
(non-nucleoside-reverse-transcriptase inhibitors) for pre-
vention of transmission in further pregnancies or for
treatment, rather than prevention, of HIV/AIDS in the
mothers and their infected infants. In the event, the use of
combination drugs and the natural fading over short peri-
ods of resistant strains from the circulation have dimin-
ished the threat of harm. This subject has been recently
reviewed with extensive references®*>'#1%°,

Therefore, for this paper I restrict the description to a
brief but concise summary. The following, render the
mother or infant more susceptible to development of NVP-
resistant strains of HIV: long-half life of the drug, high
maternal viral load and low CD4 counts, HIV subtype
(Clade C > A > D), more maternal doses of NVP, shorter
periods after administration of the drug, and body com-
partment (rate of NVP resistance mutations was higher in
breastmilk than in blood). In the systematic review and
meta-analysis of summarized data', the following were
shown: °... NVP resistance prevalence was 35.7% (95%
confidence interval (CI) 23.0-50.6) in women in 10 study
arms using single-dose NVP +/— other antepartum antiret-
rovirals and 4.5% (CI 2.1-9.4) in three study arms pro-
viding also postpartum antiretrovirals (adjusted odds ratio
0.08; CI 0.04-0.16). The corresponding estimates in chil-
dren were 52.6% (CI 37.7-67.0) in seven study arms us-
ing single-dose NVP only and 16.5% (CI 8.9-28.3) in
eight study arms combining single-dose NVP with other
antiretrovirals’.

A number of studies have shown that the maternal ef-
fects of resistant strains do not appear to be particularly
harmful: NVP used for MTCT programmes do not appear
to reduce the efficacy of the drug when used subsequently
in further pregnancies for prevention of transmission or
for initiation of Highly Active Antiretroviral Treatment
(HAART) for progression of the disease. McConell et
al.'* have noted the viral load responses of women who
began treatment for their own HIV disease progression
after participating in MTCT programmes. In studies from
Thailand, Botswana and South Africa, they found no sig-
nificant differences in viral load responses among women
who started treatment for their own condition six months
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after prior exposure to the drug in MTCT programmes.
Two studies found worse responses when treatment was
begun within six months of exposure to NVP in MTCT
programmes. No differences were detected in MTCT
rates after receipt of NVP in repeat pregnancies. They
suggest that NVP still has a role in MTCT programmes in
poor countries where complex regimens may be unavail-
able.

Although these findings are reassuring, more work needs
to be done, especially for long term outcomes. The out-
come in infants who become HIV infected despite par-
ticipation in MTCT programmes in which NVP is used, is
less secure: Lockman et al."** found that virologic failure
at 6 months and 12 months after intiation of ARVs for
disease treatment occurred more frequently in infants
previously exposed to NVP in MTCT programmes than
in infants who had not been exposed. However the num-
bers of infants were small: 15 in each of the placebo and
ARV treatment groups.

Trials are under way currently in infants to determine
outcome of treatment with NVP- and non-NVP contain-
ing HAART. Measures employed to minimize develop-
ment of NVP resistance include the use of combination
drugs and omission of either the maternal or the infant
dose of NVP. Delaying treatment with HAART, if possi-
ble without compromising maternal or infant health, is an
option but probably neither ethically sound nor feasible.

Conclusion

Achievements in minimizing transmission of HIV from
mothers to their infants are one among the many great
successes in the search for measures to ameliorate the dis-
ease and control the spread of the global epidemic. Inter-
ventions aimed at primary prevention of HIV infection
among women of child-bearing age and termination of
unintended pregnancies in those already HIV infected,
are not only central to prevention of mother-to-child
transmission of HIV but are also cost-effective and bene-
ficial to infant, women, family, and community health
and well-being. The perinatal transmission of HIV has
been successfully reduced by ARVs and other ancillary
measures in the industrialized world and in some middle-
income countries; the transmission rates are as low as 1%
from levels of about 25%. We now have the means to re-
duce mother to child transmission in all countries as there
are promising regimens to decrease postnatal transmis-
sion in poor populations for whom avoidance of breast-
feeding is often more dangerous for infant health and
survival than the risk of vertical transmission of HIV
through breastfeeding. It is imperative in Africa and other
poor regions of the world to scale up the interventions
which can remove the dangers of HIV transmission from
mothers to their infants. Treatment of HIV-infected chil-
dren with antiretrovirals and other drugs has been suc-
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cessful in developing and developed countries although
many challenges remain to improve coverage and quality.
We should also prepare for a broader approach by invest-
ing in progressive social development policies which
strengthen family life, enhance community programmes,
and build safety-nets for those who are poor. There is a
pressing need for governments and the global community
to create societies which preserve, protect and sustain the
lives of the poor amongst them. Scientific advances over
the past quarter of a century together with a rising tide of
global philanthropy have saved millions of childrens’ lives.
It would be a tragic irony to have saved children through
prevention of vertical transmission of HIV, only to crush
their hopes and blight their lives by a failure of social,
economic and political policies to secure their futures.
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