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Introduction

This article forms the ninth part of the series on the role of
lifestyle modification in general practice with specific reference
to patients living with HIV/AIDS. AIDS continues to be a major
global health priority. The global prevalence of HIV-1, the
aetiologic agent responsible for AIDS, has stabilised at 0.8%,
yet the number of people living with HIV worldwide continues
to grow. In 2008, there were 33.4 million people living with
HIV/AIDS, 2.7 million new infections, and 2.0 million AIDS
related deaths. Heterosexual spread is the main mode of
transmission in sub-Saharan Africa, which remains the most
affected geographical area, with 67% of the global burden.’
Whilst rates of infection are declining in some geographical
areas, including some of the most heavily affected countries in
Africa, they are increasing elsewhere including Eastern Europe
and central Asia. Recent HIV epidemiologic research findings
include new insights into the role of HIV viral load, co-infection
with sexually transmitted infections, male circumcision,
antiretroviral treatment, and superinfection in HIV transmission
and prevention.'?

South Africa continues to be home to the world’s largest
population of people living with HIV - 5.7 million in 2007. Based
on the 2008 HSRC survey the national prevalence of HIV seems
to have stabilised at around 11% of the population. However,
HIV is a heterogeneous disease with varying prevalence by
age, sex and province.® The prevalence is disproportionately
high amongst females with about twice as many females as
males affected in the age group 20-29. The peak prevalence
amongst females is in the age group 25-29 with one in three
females HIV-positive. Amongst males, the peak prevalence is in
the age group 30-34, with about one in four males HIV positive.
The prevalence of the disease has dropped from 5.6% in 2002
to 2.5% in 2008 amongst children aged 2-14 years. This is
attributed largely to more effective prevention of maternal-child
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transmission. The incidence and prevalence of the disease also
appears to be decreasing amongst 15-20 year olds.?

The clinical profile of HIV infection has changed substantially
since the advent of highly active antiretroviral therapy (HAART).
Whilst HIV infection was once viewed as an illness progressing
steadily towards death, it is nowadays viewed as a chronic and
episodic disease for patients who have access to and tolerate
HAART. Thus morbidity is lower and functional capacity and
quality of life issues have become paramount for patients living
with HIV/AIDS. Therefore exercise training and physical fitness,
healthy nutritional interventions and psychological interventions
can play an important role in the management of patients living
with HIV.

Physical activity in patients with
HIV/AIDS

There is much scientific evidence that indicates that exercise
training is not only appropriate but also warranted for patients
with HIV/AIDS. Results from various meta-analyses suggest
that constant or interval aerobic exercise at 60-80% of
maximum heart rate, or a combination of aerobic exercise
and progressive resistance exercise for at least 20 minutes,
three times a week for a minimum period of four weeks is
beneficial and appears to be safe for adults living with HIV/
AIDS.*®* Furthermore, immunological and virological measures
appear to be unaffected by aerobic exercise which is an
important consideration for those patients starting an exercise
programme. There are also documented improvements in
cardiopulmonary fitness and improved psychological outcomes
including improved quality of life amongst exercisers.5® This
suggests that adults living with HIV could expect many of the
well established benefits of exercise.®” However, a limitation
of studies to date is that less information is known regarding
participants who drop out of programmes or who are at more
advanced stages of immunosuppression. A summary of the
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Table I: Benefits of exercise at the three clinical stages of the disease

Clinical Characteristics Asymptomatic HIV seropositive

Effects on Exercise
Response

No limitations during graded
exercise testing

All metabolic parameters
normal

Reduced heart rate reserve

Effects of Exercise Training Increase in CD4+ cells

Possible delay in onset of
symptoms

Increase in muscle function
and size

benefits of exercise at the three clinical stages of the disease is
presented in Table I.

Effects of physical exercise on the immune system

A review of the effects of exercise training on the immune
system suggests that exercise training facilitated no decline
in CD4+ counts in any of the studies regardless of initial
stage of disease, level of CD4+ cells or symptomatology; a
trend towards increased numbers of CD4+ cells with more
significant increases seen in those subjects at earlier stages of
the disease.® Furthermore, progressive resistance training with
or without endurance training has shown to increase strength,
improve fitness and improve CD4+ and CD4+/CD8+ counts in
HIV positive elderly patients.®

Cardiovascular system

HIV disease and the treatment thereof (HAART) is associated
with cardiovascular and autonomic dysfunction. This may be
measured and monitored in the form of post exercise heart
rate recovery.”® Exercise training improves arterial compliance,
baroreflex sensitivity and autonomic profile in HIV positive
individuals' as well as reduces the traditional risk factors for
cardiovascular disease.

Metabolism

Central fat accumulation is increasingly recognised as a clinical
issue for patients with HIV infection, particularly since the
advent of HAART. The term “lipodystrophy” has been used
to describe the changes in body composition and metabolic
abnormalities commononly seen in these patients.’® These
include increased visceral adipose tissue accumulation, serum
lipid abnormalities and insulin resistance. It has been shown
that regular physical activity contributes towards prevention
of fat accumulation in patients with HIV/AIDS," lowers total
cholesterol, low-density lipoprotein cholesterol, free fatty acid
and highly sensitive C-reactive protein concentrations and

Early symptomatic HIV

Reduced exercise capacity

Reduced submaximal VO, and VO, max

Lesser increase in CD4+ cells

Possible diminished severity and freq of
symptoms

AIDS

Dramatically reduced exercise
capacity

More severe VO, limitations

Altered neuroendocrine response

Unknown effects on CD4+ cells

Inconclusive effects on symptoms

improves insulin resistance and concentrations of high-density
lipoprotein cholesterol.'®®

Skeletal muscle

Skeletal muscle structure and function might be impaired
by HIV/Aids or the pharmacological treatments used in
the management of the patients or a combination thereof.
Furthermore there is evidence to suggest that there are central
inhibitory factors associated with HIV/Aids that might be
responsible for muscle atrophy and functional incapacity.!”
Resistance exercise is useful to induce skeletal muscle
hypertrophy and can counteract the muscle wasting effects of
HIV/Aids or associated therapeutic agents.®

Other benefits of physical exercise training in

patients with HIV/AIDS include:

* |mproved joint range of motion, increase in muscle strength
and endurance capacity.

¢ Improved quality of life, self-esteem, improved fitness,
mood and functional capacity with respect to activities of
daily living.

¢ Modest reduction of fatigue, enhanced body image and
sense of control

Yet, despite the abovementioned benefits of exercise training,
more than one in four patients with HIV/Aids fail to meet the
recommended level of suggested exercise or participate in any
form of structured exercise.™ This is thought to be even greater
in rural communities.?’ Further research is therefore required to
identify barriers to participation and interventions that would
lead to increased exercise.

Primary prevention? Future directions

Although more studies are required, there is interesting
preliminary data that show that athletically fit HIV negative
individuals have a high serum reactivity with peptide NTM1,
confirming that aerobic exercise training stimulates the




production of natural autoantibodies which could block the
superantigenic site on the HIV-1 gp120 which could slow
down disease progression. These exciting studies suggest that
exercise training may be a promising, inexpensive adjunct anti-
HIV therapy.?!

Practical considerations in prescribing exercise

for patients with HIV/AIDS

¢ Intense exercise or very long duration exercise > 90 min can
depress immune function acutely in HIV negative individuals
(decreased nasal and salivary IgA, decreased mitogen-
induced lymphocyte proliferation, decreased natural killer
cell cytotoxic activity, low lymphocyte blood counts induced
by high concentrations of plasma cortisol). Therefore
exercise bouts should not be intense (> 80% max) or last
over 90 minutes due to the potential immunosuppressive
effect.

* Exercise training should be individualised and should be
increased in duration and intensity at a gradual rate.

e Fatigue is common and may signify progression of HIV,
opportunistic infection or thyroid disease.

¢ Ongoing monitoring of body composition is desirable

* Anaemiais common and might lead to increased submaximal
heart rate and fatigue

¢ Chronic diarrhoea can cause hypovolaemia, hyponatraemia
and hypoglycaemia

* An acute change in general health status since the last
exercise session is a contraindication to exercise.

e Many of the medications used might affect the exercise
response e.g. AZT/DDI can cause anaemia and affect the
body as described above

e Tai Chi has been shown to be an effective exercise
intervention in patients with HIV/AIDS?

e Walking might be a useful intervention for peripheral
neuropathy associated with antiretroviral therapy.

Psychosocial interventions

The data linking psychosocial phenomena and immunity is well-
described in the integrative field of psychoneuroimmunology.
Psychological stress, trauma and depression in particular have
been examined with respect to their impact on various immune
parameters, the mediating neural, hormonal and peptidergic
pathways of communication as well as impact on disease
progression.?? Given the centrality of immunity in HIV and its
progression to AIDS, the implication of these data for HIV is
significant.

The fact that HIV is immunosuppressive over time and stress
is immune-modulatory (chronic stress being predominately
suppressive as well), the variability evident in progression of HIV
to clinical AIDS, even with the use of HAART, may be explained
through stress-induced psychoneuroimmune pathways.

The large body of data linking psychosocial phenomena and
differential progression of HIV is not restricted to stress, but
includes trauma (as defined in the DSM4) and depression as
well.?

The question of which physiological pathways transmit
the psychosocial influences and which aspects of viral
pathogenesis are influenced by biobehavioural processes is
currently being examined.

While data are incomplete, the evidence supports the theory
that CNS-induced alterations in neural and hormonal activity
regulate aspects of leukocyte functioning which in turn affects
HIV replication and pathogenesis of immunodeficiency-
related iliness. For example, studies have consistently linked
activation of the sympathetic nervous system (a feature of
the stress response) with HIV-1 pathogenesis: SNS activity is
hypothesised to enhance viral replication (thereby accelerating
disease) by inhibiting interferons which consequently impairs
resistance to viral gene expression and enhances cellular
vulnerability to infection.?

Biobehavioural interventions have been examined with respect
to their impact on HIV progression in particular. It is worth
considering that, as for much of the psychosocial interventional
research, the data are conflicting, probably as a result of
relatively low patient sample numbers, methodological flaws,
and in the case of HIV, variability of time of intervention (i.e. at
time of testing, time of receiving serological diagnosis, latent
period and presence of AIDS-related symptoms). Furthermore,
some studies were conducted pre-HAART and some post.
Finally, it is of particular relevance in the South African context
that most psychosocial interventions which have assessed
biological markers of disease - primarily CD4+ levels and viral
load - have taken place in first-world countries. Given the
complexity of the disease in this country, we should be cautious
in extrapolating these data to our context.

In a review of randomised controlled trials of psychosocial
interventions in HIV, roughly half had a demonstrable effect on
the standard immunological parameters of disease. Invariably,
where there was a significant impact on psychological states
and adjustment there was animprovement inimmune status and
vice versa. Interventions described were predominately 6-12
week cognitive behavioural stress management programmes
(which included various forms of relaxation, imagery and
cognitive re-appraisal), but also included individualised
interpersonal psychotherapy and journaling.” The simplicity
and effectiveness of the latter intervention is worth mentioning,
in that patients were asked to write about a highly stressful
event for 20 minutes a day for four consecutive days (compared
to controls who wrote about trivial events). Those writing about
their worst stressor had reduced viral load at two weeks post
randomisation and increased CD4+ counts over a six month
follow-up compared with controls.?




Mindfulness-based stress reduction (MBSR), an eight week
intervention which is being increasingly utilised in clinical
settings worldwide has been shown to have significant
salutary effect on humoral immunity in the context of a shift in
dominance to the left prefrontal cortex versus controls.? These
data led researchers to examine the potential of this programme
to positively impact HIV-1 progression. A promising initial pilot
study® led to a randomised controlled trial which demonstrated
that this eight week mindfulness meditation training can buffer
CD4+ T lymphocyte declines in HIV-1 infected adults.®

Dietary interventions for patients living
with HIV/AIDS

The association of malnutrition, micronutrient deficiencies,
weight loss and muscle wasting with the increased morbidity
and mortality is clearly present in patients living with HIV/
AIDS.®% Factors resulting in a compromised nutritional
status include reduced food intake, increased nutrient losses,
drug-nutrient interactions and malabsorption as a result of
gastrointestinal involvement and increased nutritional needs
due to fever and infection. Further confounding factors include
resource-limitations, food unavailability, and areas where a
sub-optimal nutritional status is the norm.

Malnutrition results in an immunocompromised state, and also
contributes to the severity of opportunistic infections often
seen in persons with HIV/AIDS, and is a major factor in survival,
as a body cell mass less than 54% of ideal body weight could
result in death.®* Furthermore, for patients on HAART, adequate
nutrition is essential if the benefits of antiretroviral drugs are
to be optimised, and essentially, prolong lives of HIV-positive
individuals.®

Assessing nutritional status and dietary
recommendations

It is important that the treating clinician refers the patient for
formal assessment of nutritional status, which forms the
foundation for effective dietary management. Components
of the assessment include a diet history, anthropometric
measurements, specified laboratory results and a thorough
family and medical history, where the risk for other chronic and
lifestyle-related disease is to be established.

Dietary recommendations

It is essential to maintain an adequate intake of macro-
and micronutrients to restore malnutrition-related immune
dysfunction. HIV-associated wasting is a clear indication that
macronutrient requirements are not being met.

Macronutrient requirements
* Energy

The progression of HIV affects both energy expenditure
and caloric intake and often results in increasing energy
requirements. The requirements for energy and protein should
be based on individual requirements, and should consider the
stage of HIV progression and other factors implicating the
intake and use of nutrients.3"

During the asymptomatic HIV stage, a 10% increase in energy
intake is recommended in order to maintain body weight
and physical activity. During the symptomatic stage and the
stages thereafter that progress to AIDS, these requirements
are increased to 20-30%.% Energy requirements are increased
by up to 50-100% during opportunistic infections.®* Research
indicates that by increasing energy requirements to 500
kcal above estimated energy requirements (40 to 50 kcal/
kg of current weight), HIV-wasting could be improved, if not
reversed.®

¢ Protein

Negative nitrogen balance and weight loss are well correlated,
with protein losses accounting for 80-90% of weight loss
during acute events, with less lost during starvation. It therefore
becomes vital to maintain body protein stores (body cell mass)
as this affects the survival of HIV infected individuals. With
regards to recommendations for protein intake, there is currently
insufficient data to support increased protein requirements in
HIV infected individuals.®® However, increasing protein intake
can result in a positive nitrogen balance and lean body mass
repletion (for maintenance, 1-1.4 g/kg is recommended and for
repletion, 1.5-2 g/kg), except for patients with renal or hepatic
disease.’

e Fat

Tolerance to fat intake and individual symptoms, such as
malabsorpotion and persistent diarrhoea, will vary between
individuals and need to be considered when determining each
patient’s recommendations for fat intake.*®*” Improvements in
abdominal symptoms, the reduction in the number of bowel
movements, and decreased stool fat and stool nitrogen content
have been demonstrated with the intake of readily available
fats such as medium chain triglycerides. However, evidence
does not support specific recommendations for fat intake in
HIV infected individuals.®® Immune function can be improved
by the intake of omega-3 fatty acids (found in fish oils such as
sardines, salmon, mackerel and herring) by reducing possible
inflammation caused by higher intakes of omega-6 fatty
acids.® For patients on HAART, specific recommendations
regarding fat intake might be necessary, including the intake
of omega-3 fatty acids and monounsaturated fatty acids, in the
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treatment of hypertriglyceridaemia and for the prevention of
cardiovascular disease, both being common conditions in this
group of patients.*

Micronutrients

Micronutrients are involved in essential metabolic processes
and immune function and adverse health outcomes have been
observed with mineral and vitamin deficiencies.®%

Due to adverse outcomes being reported with vitamin A,
zinc and iron supplementation in the HIV infected patients,
safe upper limits need to be established prior to specific
recommendations being made for daily micronutrient intakes
for HIV infected individuals.®® It is recommended that HIV
patients use a multivitamin mineral supplement that provides
100% of the recommended daily allowances and, where
specific micronutrient deficiencies exist, to provide specific
supplementation when required.®%

For patients on HAART, particularly in developing counties,
multivitamin  supplementation should be seen as a
complementary intervention and part of the total care package,
and not as an alternative to HAART.*®

* Fluids

The fluid needs of individual living with HIV/AIDS are no different
to those of healthy individuals (30-35 ml fluid per kg body
weight per day), however, fluid and electrolyte losses resulting
from vomiting, diarrhoea and fever should be replaced.*”

¢ Alternative therapies

Unconventional therapies have often not been subjected to
peer review and scientific evaluation.® In South Africa, African
potato, virgin olive oil, onion, spirulina, garlic, sutherlandia,
frutescens and certain phytoserols have been unconventional
treatments highlighted by the South African HIV Clinical
Society. Various herbs including, St John’s wort and milk
thistle®® have been contraindicated when used with HAART.*
Garlic supplementation has been shown to reduce blood
concentrations of HIV treatment drugs and cause adverse side
effects and should therefore not be recommended to patients
with HIV infection.®

e Alcohol

Alcohol intake is common amongst people living with HIV/AIDS
and is associated with reduced adherence to HAART.* Because
alcohol intake can be seen as a modifiable risk factor for any
adverse HIV-associated health outcomes, HIV infected patients
should undergo routine screening. Research has indicated
that alcohol intake may be implicated in the development of
lipodystrophy.*!

* Food and drug interactions

The absorption of HIV medications can be affected by food
in the gastrointestinal tract.** The bioavailability, effectiveness
and tolerability of HAART will be affected by food and drug
interactions, resulting in altered drug concentrations.3* The
side effects of medication as well as complicated food and
drug intake recommendations, could affect tolerability and
compromise HAART adherence.® It is important for patients
to be made aware of any drug-nutrient interactions when
commencing a treatment regimen.

Conclusion

This article has provided an overview of the basic lifestyle
modifications to consider in the management of patients with
HIV/AIDS. A holistic view with respect to exercise training,
dietary modification and psychosocial interventions are all
important in patient management. General practitioners should
particularly be aware of the benefits of exercise and healthy
nutritional interventions and assist their patients by suggesting
adherence to accepted physical activity and nutritional
guidelines. All patients should therefore be afforded the time
and interest of their general practitioner so that they may assist
their patients in making well informed choices with respect to
their lifestyle to promote health and manage disease.

References

1. 2009 AIDS Epidemic Update. 1-85. 2009. UNAIDS WHO Press.

2. Kilmarx PH. Global epidemiology of HIV. Curr Opin HIV AIDS 2009;
4(4):240-6.

3. Shisana O, Rehle T, Simbayi LCea. South African national HIV prevalence,
incidence, behaviour and communications survey 2008: A turning tide
amongst teenagers? 2009. Cape Town, HSRC Press.

4. O'Brien K, Nixon S, Tynan AM, Glazier RH. Effectiveness of aerobic exercise
in adults living with HIV/AIDS: systematic review. Med Sci Sports Exerc
2004; 36(10):1659-66.

5. O’Brien K, Tynan AM, Nixon S, Glazier RH. Effects of progressive resistive
exercise in adults living with HIV/AIDS: systematic review and meta-analysis
of randomized trials. AIDS Care 2008; 20(6):631-53.

6. Nixon S, O’Brien K, Glazier RH, Tynan AM. Aerobic exercise interventions
for adults living with HIV/AIDS. Cochrane Database Syst Rev
2005;(2):CD001796.

7. Perez-Moreno F, Camara-Sanchez M, Tremblay JF, Riera-Rubio VJ, Gil-
Paisan L, Lucia A. Benefits of exercise training in Spanish prison inmates.
Int J Sports Med 2007; 28(12):1046-52.

8. Laperriere A, Klimas N, Fletcher MA, et al. Change in CD4+ cell enumeration
following aerobic exercise training in HIV-1 disease: possible mechanisms
and practical applications. Int J Sports Med 1997; 18 Suppl 1:S56-S61.

9. Souza PM, Jacob-Filho W, Santarem JM, Silva AR, Li HY, Burattini MN.
Progressive resistance training in elderly HIV-positive patients: does it
work? Clinics (Sao Paulo) 2008; 63(5.:619-624.

10. Cade WT, Reeds DN, Lassa-Claxton S, et al. Post-exercise heart rate
recovery in HIV-positive individuals on highly active antiretroviral therapy.
Early indicator of cardiovascular disease? HIV Med 2008; 9(2):96-100.

11. Spierer DK, DeMeersman RE, Kleinfeld J, et al. Exercise training improves
cardiovascular and autonomic profiles in HIV. Clin Auton Res 2007;
17(6):341-8.

12. Lima EM, Gualandro DM, Yu PC, et al. Cardiovascular prevention in HIV
patients: results from a successful intervention program. Atherosclerosis

SA Fam Pract 2010 Vol 52 No 1



. CPD Article: Healthy lifestyle interventions in general practice: Part 9: Lifestyle and HIV/AIDS

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

28.

24.

25.

26.

21.

2009; 204(1):229-32.

Cofrancesco J, Jr, Freedland E, McComsey G. Treatment options for
HIV-associated central fat accumulation. AIDS Patient Care STDS 2009;
23(1):5-18.

Florindo AA, Oliveira Latorre MR, Jaime PC, Segurado AA. Leisure time
physical activity prevents accumulation of central fat in HIV/AIDS subjects
on highly active antiretroviral therapy. Int J STD AIDS 2007; 18(10):692-6.

Lindegaard B, Hansen T, Hvid T, et al. The effect of strength and endurance
training on insulin sensitivity and fat distribution in human immunodeficiency
virus-infected patients with lipodystrophy. J Clin Endocrinol Metab 2008;
93(10):3860-9.

Leyes P, Martinez E, Forga MT. Use of diet, nutritional supplements and
exercise in HIV-infected patients receiving combination antiretroviral
therapies: a systematic review. Antivir Ther 2008; 13(2):149-59.

Scott WB, Oursler KK, Katzel LI, Ryan AS, Russ DW. Central activation,
muscle performance, and physical function in men infected with human
immunodeficiency virus. Muscle Nerve 2007; 36(3):374-83.

Sakkas GK, Mulligan K, Dasilva M, et al. Creatine fails to augment the
benefits from resistance training in patients with HIV infection: a randomized,
double-blind, placebo-controlled study. PLoS One 2009; 4(2):e4605.

Fillipas S, Bowtell-Harris CA, Oldmeadow LB, Cicuttini F, Holland AE,
Cherry CL. Physical activity uptake in patients with HIV: who does how
much? Int J STD AIDS 2008; 19(8):514-18.

Sukati NA, Mndebele SC, Makoa ET, et al. HIV/AIDS symptom management
in Southern Africa. J Pain Symptom Manage 2005; 29(2):185-92.

Velikovic M, Dopsaj V, Stringer WW, et al. Aerobic exercise training
as a potential source of natural antibodies protective against human
immunodeficiency virus-1. Scand J Med Sci Sports 2009.

Galantino ML, Shepard K, Krafft L, et al. The effect of group aerobic exercise
and t'ai chi on functional outcomes and quality of life for persons living with
acquired immunodeficiency syndrome. J Altern Complement Med 2005;
11(6):1085-92.

Whitesman S, Booth R. Psychoneuroimmunology--mind-brain-immune
interactions. S Afr Med J 2004; 94(4):259-61.

Miller D, Nott KH, Vedhara K. HIV and psychoimmunology: evidence
promising and forthcoming. J R Soc Med 1994; 87(11):687-90.

Leserman J. Role of depression, stress, and trauma in HIV disease
progression. Psychosom Med 2008; 70(5):539-45.

Cole SW. Psychosocial influences on HIV-1 disease progression: neural,
endocrine, and virologic mechanisms. Psychosom Med 2008; 70(5):562-8.
Carrico AW, Antoni MH. Effects of psychological interventions on
neuroendocrine hormone regulation and immune status in HIV-positive
persons: a review of randomized controlled trials. Psychosom Med 2008;
70(5):575-84.

28.

29.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Petrie KJ, Fontanilla I, Thomas MG, Booth RJ, Pennebaker JW. Effect of
written emotional expression on immune function in patients with human
immunodeficiency virus infection: a randomized trial. Psychosom Med
2004; 66(2):272-5.

Davidson RJ, Kabat-Zinn J, Schumacher J, et al. Alterations in brain and
immune function produced by mindfulness meditation. Psychosom Med
2003; 65(4):564-70.

. Robinson FP, Mathews HL, Witek-Janusek L. Psycho-endocrine-immune

response to mindfulness-based stress reduction in individuals infected with
the human immunodeficiency virus: a quasiexperimental study. J Altern
Complement Med 2003; 9(5):683-94.

Creswell JD, Myers HF, Cole SW, Irwin MR. Mindfulness meditation training
effects on CD4+ T lymphocytes in HIV-1 infected adults: a small randomized
controlled trial. Brain Behav Immun 2009; 23(2):184-8.

Earthman CP. Evaluation of nutrition assessment parameters in the
presence of human immunodeficiency virus infection. Nutr Clin Pract 2004;
19(4):330-9.

Fawzi W, Msamanga G, Spiegelman D, Hunter DJ. Studies of vitamins
and minerals and HIV transmission and disease progression. J Nutr 2005;
135(4):938-44.

Nerad J, Romeyn M, Silverman E, et al. General nutrition management in
patients infected with human immunodeficiency virus. Clin Infect Dis 2003;
36(Suppl 2):552-S62.

Tomkins A. Evidence-based nutrition interventions for the control of HIV/
AIDS. South African Journal of Clinical Nutrition 18[2], 187-191. 2005.

Nutrient requirements for people living with HIV/AIDS, Report of a technical
consultation. World Health Organization May. 2003. Geneva, WHO press.

Medical Nutrition Therapy for Human Immunodeficiency Virus Disease.
Mahan LK, Escott-Stump S, editors. Krause’s Food and Nutrition Therapy.
[12th Edition], 991-1020. 2008. Philadelphia, W.B. Saunders Co.

McDermott AY, Shevitz A, Must A, Harris S, Roubenoff R, Gorbach S.
Nutrition treatment for HIV wasting: a prescription for food as Medicine.
Nutr Clin Pract 2003; 18(1):86-94.

Venkataramanan R, Ramachandran V, Komoroski BJ, Zhang S, Schiff
PL, Strom SC. Milk thistle, a herbal supplement, decreases the activity
of CYP3A4 and uridine diphosphoglucuronosyl transferase in human
hepatocyte cultures. Drug Metab Dispos 2000; 28(11):1270-3.

Piscitelli SC, Burstein AH, Welden N, Gallicano KD, Falloon J. The effect of
garlic supplements on the pharmacokinetics of saquinavir. Clin Infect Dis
2002; 34(2):234-8.
Cheng DM, Libman H, Bridden C, Saitz R, Samet JH. Alcohol consumption
and lipodystrophy in HIV-infected adults with alcohol problems. Alcohol
2009; 43(1):65-71.

Safety-Coated g ® z ®
EC »trin ui,
The ORIGINAL low dose aspirin
for optimum cardio-protection
Q Each tablet contains Aspirin 81mg. Reg.No.: 29/2.7/0767

Pharmafrica (Pty) Ltd, 33 Hulbert Road, New Centre, Johannesburg 2001
Under licence from Goldshield Pharmaceuticals Ltd. UK.

SA Fam Pract 2010 Vol 52 No 1



