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ABSTRACT

Knowledge about the
relationship between the human
immunodeficiency virus (HIV),

nutritional status, treatment, food and
nutrition interventions continues to
accumulate. This article provides an
overview of the main nutrition related
issues for people living with HIV
(PLHIV) and a review of the potential
benefits of nutrition interventions for
people affected by HIV.

Nutrition plays a vital role in the
immune system of all people, including
(PLHIV). Good nutrition strengthens
the immune system, while HIV
infection and poor nutrition have a
cumulative effect in damaging it.
PLHIV are more wvulnerable to
malnutrition than the general
population and nutritional status is a
good predictor of their mortality risk.
Malnutrition in PLHIV often occurs in a
background of poverty and lack of
access to food.

It is not always possible to
identify one single cause as the main

contributor to declining nutritional
status or malnutrition in  HIV.
Inadequate food intake, increased

requirements and malabsorption are
the main reasons for weight loss in
PLHIV. Asymptomatic adults with HIV
infection have a 10% higher energy
requirement and symptomatic PLHIV

have 20-30% higher energy
requirements than the general
population. Kilojoule/kilocalorie

requirements increase by 50-100% in
children experiencing weight loss.
Evidence for increasing protein and
micronutrient intake in healthy PLHIV
is inadequate.

Nutritional education should be
an essential component of HIV care
and treatment, as it can help PLHIV
cope with symptoms of disease,
prevent weight loss and manage side
effects of medication. In resource
limited settings, food support programs
may be required in addition to nutrition
support to optimise nutritional status
and health outcomes in PLHIV who
are food insecure.
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INTRODUCTION

The World Health Organisation
(WHO) and UNAIDS estimated that at
the end of 2007, there were 33 million
people living with HIV infection
(PLHIV) worldwide, with 67% of these
living in Sub-Saharan Africa™ In
Benin it is estimated that 64 000
people were living with HIV in 2007.
Access to antiretroviral therapy (ART)
is increasing in Benin, however
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coverage is only estimated to be about
50% or 9800 of 20 000 PLHIV
requiring treatment®.

Despite major advances in the
treatment and survival of PLHIV,
weight loss and wasting remain
common problems3. Poor nutritional
status in PLHIV is associated with
disease progression, increased
morbidity, and reduced survival*®,
even when ART is available®.

Incorporating nutrition
interventions into HIV care and
treatment programs can help improve
health outcomes for PLHIV®. Nutrition
is an integral part of HIV care at any
stage of disease. Nutrition and food
security  interventions have the
potential to keep PLHIV well for longer
and improve their response to ART’.
This article provides an overview of the
main nutrition related issues for PLHIV
and the potential benefits of nutrition
interventions for people affected by
HIV.

THE RELATIONSHIP BETWEEN HIV
AND NUTRITION
The impact of HIV infection on nutrition
was identified early in the epidemic,
with wasting one of the most visible
signs of malnutrition in patients who
progress to  acquired immune
deficiency syndrome (AIDS)¥™°.  HIV
infection and poor nutritional status are
interlinked. Malnutrition impairs
immune function and reduces the
body’s resistance to infection'. HIV
and malnutrition have a cumulative
effect in damaging the immune system
and worsening nutritional  status.
PLHIV are more wvulnerable to
malnutrition than the general
population. Conversely people with
malnutrition, related to food insecurity,
may increase their risk of contracting
HIV infection by engaging in sex work
to generate income for food'?.

Several nutritional indicators

including weight loss'™® low body
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weight/muscle mass''®, anaemia'’,

and low serum albumin'™ have been
associated with shorter duration of
survival in PLHIV. A large study in
West Africa found that Body Mass
Index (BMI) following diagnosis of HIV
could predict death to a similar extent
as CD4 cell count. PLHIV with lower
body weights had an increased risk of
death'®.

COMMON FACTORS AFFECTING
NUTRITIONAL STATUS IN PLHIV

It is not always possible to identify one
single cause as the main contributor to

declining nutritional status or
malnutrition in HIV. Primary and
secondary malnutrition may exist

together in PLHIV worsening the effect
on health. Primary malnutrition is
caused by inadequate consumption of
food and essential nutrients due to:
food not being available or accessible;
or poor eating habits. Secondary
malnutrition results from infection or
disease, leading to increased energy
expenditure, malabsorption or altered
utilisation of nutrients.

Inadequate food intake

Loss of appetite leading to reduced
food intake (and nutrients) is one of
the main reasons why people lose
weight with HIV infection®* Reduction
in dietary intake may lead to %rowth

failure in HIV-positive children®’ and
wasting in  HIV-positive adults®.
Inadequate food intake prevents

recovery from malnutrition.
Inadequate food intake is caused by
many different factors. In addition to
lack of food, the desire to eat may be
reduced in PLHIV by various factors,
including but not limited to:
= Oral candidiasis (OR), mouth or
gastrointestinal tract ulceration/
irritation making eating and
swallowing uncomfortable.
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» Infections resulting in reduced

appetite, nausea, vomiting
and/or diarrhoea.

= Metabolic effects of
malnutrition, diarrhoea and
drugs.

» Psychosocial factors including
depression  and lack  of

emotional support.
= Antiretroviral side effects such
as nausea and diarrhoea

Malabsorption

Intestinal malabsorption leading to
energy (KJ/Kcal) and nutrient losses is
common among PLHIVZ* 2%, Chronic
weight loss and malabsorption in HIV

is often related to gastrointestinal
diseases = which  cause severe
diarrhoea®®?® or HIV enteropathy.
PLHIV with more severe
malabsorption have lower body
weights?’.

Increased energy expenditure

PLHIV have a resting metabolic rate
(RMR) that is around 10% higher
compared to HIV negative adults, and
this 20-30% higher when they have
secondary or opportunistic infections®®
%2 Increased energy expenditure will
often lead to weight loss in PLHIV.
This weight loss may occur despite an
individual maintaining their usual food
intake after acquiring HIV, and during
all stages of the disease.

Psychosocial factors

Several factors amplify and complicate
malnutrition and HIV including mental
illness, personal beliefs, poverty, and
food insecurity. Food insecurity occurs
more often in PLHIV as the majority of
HIV infections occur in the most
productive section of the population,
which is amongst adults aged 15-49%°.
As PLHIV become unwell, work
participation and income generating
capacity decreases, leading to lower
household incomes and less money
available for food particularly when
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medical costs increase at the same
time®* . Declining health and mobility
can also impact on an individual’s
ability to access a reliable food supply,
depending on the availability of social
supports.

Personal religious and cultural
beliefs may prohibit the consumption
of certain foods and influence decision
making around food and treatments®.
Beliefs about the curative powers of
certain foods and herbal therapies may
prevent achievement of optimal
nutritional status, either by refusal to
take ART when necessary or replacing
nutritious foods with nutritionally
inadequate foods or supplements.

IMPACT OF ART ON DIETARY

INTAKE AND NUTRITIONAL
STATUS

One of the most important
observations about the interaction

between ART and nutritional status is
that initiating ART often leads to a
reversal of symptoms caused by HIV
such as malnutrition and loss of body
mass (including muscle mass).
Increased appetite, improved food
intake and reduced viral load improve
nutritional status. This improvement is
associated with a reduction in
morbidity and mortality from HIV
related causes®.

There are a number of food
interactions that influence not only the
absorption and utilisation of ART but
also impact on digestion, absorption
and assimilation®’. It is also known
that certain antiretroviral therapies can
produce a range of side effects and
metabolic complications that have a
significant impact on health and well-
being®’.

Some of the more common side
effects include diarrhoea, loss of
appetite, bloating, and nausea and
unexplained weight change.

There is a growing amount of
evidence about the long term
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complications of ART in a significant
proportion of adults, children and
infants  living with HIV. These
metabolic complications include
disorders such as lipodystrophy,
dyslipidaemia, insulin resistance,
abnormalities in glucose tolerance,
lactic acidosis, mitochondrial toxicity,
and bone demineralisation. It appears
that these complications may be
related to particular drugs. These side
effects may have serious consequence
in terms of adherence with ART,
increased risk of chronic diseases
including cardiovascular disease and
diabetes, and reduced quality of life.
These metabolic effects not only
impact on the health and wellbeing of
PLHIV but may necessitate a shift to
another ART regime.

Despite advances in the
knowledge about interactions between
ART and nutritional status, many
questions remain unanswered. The
consequences and efficacy of ART
among individuals with pre-existing
(primary) malnutrition are unclear. The
effects of underlying malnutrition on
the absorption and metabolism of all or
individual ART medication are not fully
understood™’. It is also unclear
whether nutritional supplementation
can prevent or reduce the occurrence
of complications or side effects due to
ART.

Among infants and children, the
impact of acute or chronic severe
malnutrition on immune function and
response to ART, including experience
of side effects is not well understood.
Further research and monitoring is
also required to elucidate the impact
ART has on growth among infants and
children, particularly from resource
poor settings.

In many parts of the world,
supplementation using herbal and
alternative therapies is a common
practice for many PLHIV. Although the
effects of these supplements are
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becoming clearer there is still much
that needs to be learned about the
interactions between ART medication
and various traditional therapies®”.

NUTRITION SUPPORT AND ART

Although conclusive evidence is
lacking there are a small number of
studies suggesting that food and
nutrition  support may  improve
treatment outcomes. Most studies on
the effectiveness of ART have been
done in populations where primary
malnutrition is not endemic. The effect
of malnutrition on the absorption and
metabolism of antiretroviral therapies
in areas where food is scarce requires
further research.

A study of PLHIV in Singapore
examined the impact of malnutrition at
the time of commencing ART®. Stage
of disease, number of previous
opportunistic infections, CD4 count
and Viral Load were all significantly
associated with Body Mass Index
(BMI)/ weight. The authors of this
study concluded that malnutrition was
significantly associated with reduced
survival in patients commencing ART.
Another study published in the United
States found that micronutrient
supplementation significantly
increased CD4 count among PLHIV on
ART®,

Some PLHIV report a concern
that starting antiretroviral therapy may
result in increased appetite; this may
be an important factor in the decision
to initiate treatment for food insecure
PLHIV. A study in Zambia found that
providing food support to food insecure
patients increased ART adherence by
40% and increased weight during the
first 6 months of treatment®.
Interventions using supplements or
food at time of ART commencement
may improve treatment outcomes.
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BENEFITS OF
INTERVENTIONS

Nutrition education can assist
PLHIV in various settings access and
make nutritious, affordable and
culturally appropriate food choices.
Dietary counselling, especially when
provided early have been
demonstrated to improve the body
weight of PLHIV*'*2  Anecdotally
dietitians and other health care
workers report that providing nutritional
support and dietary counselling to
minimise  weight loss or treat
malnutrition, appears to improve the
physical and psychological health of
PLHIV. However, scientific evidence
for the effectiveness of dietary
interventions is limited.

NUTRITION

Symptom management

Symptoms of HIV infection or
related illnesses contribute to both
primary and secondary malnutrition in
PLHIV. Symptoms may impact on
nutritional status by reducing the
desire to eat, changing the types of
foods consumed, reducing the amount
of food eaten, and by affecting the
absorption and utilisation of nutrients.

Diarrhoea is one of the most
common symptoms experienced by
PLHIV. Diarrhoea is the passage of 3
or more loose or liquid stools per day,
or more frequently than is normal for
the individual®®.  The causes of
diarrhoea will vary depending on an
individual’s immune status. Parasites,
bacteria and viruses may account for
up to 80% of diarrhoea experienced by
PLHIV. Medications, including ART,
may also cause or exacerbate
diarrhoea in PLHIV.

Diarrhoea is a symptom. When

possible, the underlying cause of
diarrnoea should be identified and
treated. In some instances

symptomatic treatment alone may be
adequate or all that is available but in
most cases investigation is preferable
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to determine the cause prior to medical
intervention. Symptom control
strategies include dietary modification,
fluid and electrolyte replacement (eg
an oral rehydration solution of %z tsp of
salt, 8 tsp of sugar to 1L of boiled
water) and anti-diarrhoeals. These are
often necessary in addition to further
medical interventions, particularly in
cases of moderate to severe diarrhoea
in PLHIV.

One clinical trial,  which
assessed the effect of dietary
modifications on HIV related diarrhoea
using normal foods (ie non
supplemental) showed a significant
reduction in stool frequency and
consistency.  The intervention diet
included 50% reduction in intake of fat,
lactose and insoluble fibre, 50%
increase in soluble fibre and the
elimination of caffeine. These dietary
modifications resulted in a 28%
reduction in stool frequency in the
treatment groups vs 15% in the
controls. Stool consistency improved
20 % in the treatment group vs 8% in
the controls**.

Oral health conditions also
affect up to 90% of PLHIV at some
time during the course of their
disease*’.  Oral lesions may be
associated with a variety of infectious,
neoplastic or inflammatory conditions.

Oral candidiasis (OC) occurs
frequently in PLHIV and usually
presents as white or yellow plaques on
the roof of the mouth, tongue and
inside cheeks. The incidence and
severity of OC increases as the CD4
count decreases. Oropharyngeal
candidiaisis is more common in
patients with CD4 counts <200 cells/pl.
Mouth infections including candidiasis
can alter taste and reduce appetite.

Painful lesions in the mouth,
throat and oesophagus contribute
significantly to the reduction in food
and liquid intake in PLHIV and warrant
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aggressive investigation and
management where possible.

Treatment of candidiasis in
PLHIV includes topical agents where
oral disease is mild (eg nystatin
emulsion, Miconazole gel or
amphotricin lozenges), and systemic
treatment  with  Fluconazole or
Itraconazole for more severe disease.

There are no particular foods
which affect recovery from candidiasis
or ulceration although ulcerated
lesions are usually more sensitive to
salty, spicy and acidic agents. Eating a
healthy diet is important for good
health, though often food intake is
reduced due to mouth soreness or
painful swallowing. Modifying the
texture and type of foods can help
ensure adequate food intake.

The goals of dietary management
for mouth pain, taste changes,
chewing and swallowing difficulties
include:

e to assist patients in maintaining

a safe and comfortable food
intake,

e prevent development of further

oral health problems;

e maintain nutritional status and

prevent weight loss

Other symptoms affecting dietary
intake or requiring dietary intervention
in PLHIV include: poor appetite, reflux;
nausea and vomiting. Small frequent
meals are advised for all and adequate
re-hydration if vomiting present.

Micronutrient
HIV
Anaemia is a common problem for
PLHIV and contributes to fatigue and
malaise as well as increasing the risk
of HIV disease progression.

supplementation in

There are a number of different causes
of anemia in PLHIV including:
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e Deficiency in iron, B12 or folate
from inadequate intake or
malabsorption

e Chronic illnesses such as TB

and malaria

e HIV medications, particularly
Zidovudine

e Increased iron needs eg
pregnancy

e HIV infection per se
e Blood loss.

The best way to prevent anemia is by
eating a wide variety of nutritious food.
Iron absorption is influenced by the
body’s stores of iron. It is not just the
amount of iron in the diet is important,
but the amount that the body can
absorb. Iron supplements may be
beneficial in deficiency states but there
are reports of deleterious effects in
ongoing infections including malaria.
Current guidelines for iron
supplementation are unclear and a
recent Cochrane review concluded
that “the current clinical practice of iron
supplementation in HIV-infected
children is based on weak evidence
comprising observational studies and
expert opinions” and that high-quality
RCTs of iron supplementation are
urgently required, especially in areas
with  significant overlap of high
prevalence of HIV, iron deficiency
anaemia, and malaria®®.

Some studies suggest a benefit
in using micronutrient supplementation
to slow HIV disease progression. A
study in Tanzania found that women
who received high dose multivitamin
supplementation were less likely to
have progression to advanced stages
of HIV infection*”.  These findings
were supported by a study of HIV
positive males and females with
advanced symptoms in Thailand which
showed decreased rates of death in
adults who received high dose
micronutrient supplementation “2).
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Interventions to improve
micronutrients intake and nutritional
status may contribute to a reduction of
impact of the epidemic; however more
research is needed before
recommendations can be made. The
relationship between  micronutrient
status, multivitamin use and slower
disease progression has been
documented in studies of PLHIV in the
United States and Africa*’®.  Vitamin
supplementation in  HIV infected
women may improve growth in their
infants and improve birth weights but
may have adverse effects of PMTCT>.
Zinc supplementation in HIV infected
children was recently found to reduce
morbidity caused by diarrhoea®. In
addition regular megadoses of vitamin
A to HIV-positive children under 5
years of age have also been shown to
reduce diarrhoeal morbidity®*® and
death rates®’.

In adults, multivitamin
supplementation has resulted in
significantly lower viral loads, reduced
incidence of complications such as
oral thrush or gastrointestinal effects
including nausea and diarrhoea in
PLHIV in Africa*’.

Despite the positive benefits
reported with some micronutrient
formulations, there is still insufficient
evidence to recommend high dose
supplements for all PLHIV and some
studies have suggested harmful
affects from vitamin and mineral
supplementation. For example;
maternal vitamin A and B-carotene
supplements have been shown to
significantly increase risk of mother-to-
child transmission of HIV in
randomized trials and can increase
mortality in some children born to
positive mothers®,

More evidence is required to
establish optimal dietary  and
supplemental intake of vitamins and
minerals to reduce progression of HIV
to AIDS*. Currently WHO does not
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recommend micronutrients above the
level of recommended micronutrients
for healthy non-HIV-infected persons
of the same age, sex, and physical
activity level®.
Conclusions from WHQO'’s Consultation
on Nutriton and HIV in 2005%
included:
= micronutrient status and intake
may affect HIV transmission,
progression and morbidity.
= some micronutrient
supplements may be beneficial
and others may have adverse
effects,
= the same micronutrient
supplement may be beneficial in
some settings and have
adverse effects in others.
In clinical practice, if food sources of
vitamins and minerals are not available
in adequate amounts, supplements
may be recommended up to the
recommended dietary intake level for
the general population.

Macronutrient requirements in HIV

According to WHO energy
requirements increase by 10% in
asymptomatic HIV-infected adults®.
For symptomatic PLHIV, energy

requirements increase by 20-30% for
adults and by 50-100% for children
experiencing weight loss. Protein
should provide 10 to 15% of daily
energy intake, fat should provide at
least 17% of energy intake, and
carbohydrate up to 70% of intake®*.

A recent Cochrane review
investigated whether macronutrient
interventions (such as high energy,
high protein diets) influenced morbidity
and mortality in adults and children
living with HIV infection. Eight small
randomised controlled trials (with a
total of 486 participants) conducted in
high-income countries were selected
with the criteria based on evaluating
the effectiveness of macronutrient
interventions compared with no
nutritional supplements or placebo.
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Overall, macronutrient
supplementation (with or without
nutritional counselling) significantly
improved energy intake (5 trials;

n=254) and protein intake (3 trials;
n=128) compared with no nutritional
supplementation or placebo. There
was no evidence of an effect on body
weight (8 trials; n=423), fat mass (6
trials; n=305), fat-free mass (5 trials;

n=311) or CD4 count (6 trials;
n=271)%".
However positive outcomes  of

nutritional (macronutrient) intervention
in patients with advanced AIDS
wasting has been described in several
non-controlled observation trials®.

In children, ready to wuse
therapeutic foods (RUTFS) have been

successful in treating severe
malnutriton in  non-HIV infected
children. Studies suggest that in HIV
infected children in food insecure

areas that they can recover to normal
nutritional status with normal protocols
for severe acute malnutrition, but
recovery can take Ionger than in non-
HIV infected children®. Studies of the
outcomes of using RUTFS in adults
are limited.

Food security interventions

Few studies have assessed the
outcomes of food supplementation in
PLHIV in resource poor settings. One
randomised trial of food support for

food insecure PLHIV in Zambia,
providing supplemental foods (not
designed to meet total nutritional

requirements) to patients receiving
treatment demonstrated improvements
in  both  nutritional status and
adherence to ART. The study using
multivariate analysis adjusting for sex,
haemoglobin, and baseline CD4+
counts found significantly greater
weight gain at 12 months, as well as
better adherence among patients
receiving food compared with those
who did not receive food*°.
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Further studies are required to
explore the effects of food support
programs on weight gain, ART
adherence, quality of life indicators,
morbidity and mortality amongst food
insecure PLHIV.

CONCLUSION

Most of the core principles of
nutrition for people living with HIV are
also the same for uninfected persons.
A balanced healthy diet is essential for
the health and survival of all people,
regardless of HIV status. There is
currently insufficient evidence to
support an increase in protein, fat, or
micronutrient requirements due to HIV
infection per se. Micronutrients should
be consumed at recommended daily
intake levels.

Nutritional education should be
an essential component of HIV related
activities, as it can help PLHIV cope
with symptoms of disease, prevent
weight loss and manage side effects of
medication. However it is important to
remember that nutrition cannot cure
HIV but is essential to maintain the
immune system and help achieve
optimal qualify of life.

In resource limited settings
where wasting is one of the main

concerns associated with lack of
access to food, it is important to
consider dietary diversity, as the

majority of energy often comes from
staples which may contain inadequate
micronutrients. Government
supported agricultural and social
welfare policies are necessary to
address deficiencies of household food
security among individuals with HIV
infection and their families.

The short and long-term benefits in
terms of immune status, disease
progression, physical function, and
decreased morbidity and mortality
resulting from nutritional interventions
have not yet been proven. Further
research in all aspects of HIV, nutrition
and food security is required.
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