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Learning Objectives
At the conclusion of this course, the student will be able to:
1. Discuss how the HIV virus infects immune cells and the damage it does to the immune system.
2. Explain how the immune system recognizes self cells versus foreign cells
3. Discuss the relationship of the immune system, free radicals, HIV virus and antioxidant nutrients.
4. Determine the altered nutritional needs of people with HIV/AIDS, based on their disease status and drug 

regime.
5. Understand the components of a nutrition assessment for people with HIV/AIDS.
6. Describe how transmission of the HIV virus from mother to fetus can be decreased and how the HIV 

virus impacts the nutritional needs of the pregnant woman.
7. Discuss the issues that need to be addressed when counseling people with HIV/AIDS.

Medical Nutrition Therapy is an essential component to the treatment of HIV/AIDS. Over the past 20 
years, research has clearly shown the relationship of nutrition to immune function, opportunistic infections, pro-
gression of the disease and, most importantly, quality of life. In developed countries, the devastating progression 
of AIDS is mitigated in part by effective treatment, supported by a generally high level of nutritional health. 
Those individuals receiving highly active antiretroviral therapy ( HAART), common in the US, have fewer 
opportunistic infections, increased quality of life and longer life expectancy (Kotler, 2004). Patients receiving 
HAART do have nutritional problems that need intervention, such as nutritional deficiencies, metabolic abnor-
malities, weight loss and weight gain, body composition changes, diarrhea and GI disturbances. In addition, 
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HAART has other side effects, such as lipodystrophy, alterations in serum lipids, and metabolic abnormalities 
that increase the risk for cardiovascular disease and diabetes. Medication-induced side effects can also impact 
nutritional status. These side effects of HAART necessitate medical nutrition therapy to prevent other health 
problems, making proper nutrition even more important.

Since the advent of HAART, it has become apparent that the nutritional effects of HIV/AIDS are more di-
versified and complex. Some of the medical and nutritional issues pre-HAART — nutritional deficiencies, wast-
ing syndrome, AIDS enteropathy, opportunistic infections — are not as prevalent in those taking HAART. That 
is not to say they do not occur, just that the incidence is much lower. Other nutritional complications have arisen 
from HAART and will be discussed in detail later. The bottom line is that the nutritional ramifications of HIV/
AIDS depend upon a individual’s access to food and nutritional supplements, access to medications, nutritional 
status at the beginning of the disease and support systems. 

To fully appreciate the importance of nutrition in the treatment of HIV/AIDS, we must first understand 
how the virus alters the immune system and evades destruction. We also need to know how the nutritional status 
of the host impacts the virus and how the nutritional environment of the host is forever altered. With these un-
derstandings, the critical role of nutrition in the treatment of HIV/AIDS becomes even clearer.	

The HIV virus
HIV is classified as a retrovirus. It is distinguished by the presence of reverse transcriptase, an enzyme 

that allows the RNA of the virus to make its own DNA by using genetic material from the host cell. Only cells 
that have the CD4+ glycoprotein receptor on the cell membrane can become infected. These include cells of the 
immune system, such as CD4+ T lymphocytes (T helper cells), macrophages and monocytes, and some B cells, 
and dendritic cells of the germinal centers (part of the nervous system). Viral replication has been detected in all 
regions of the central nervous system, making it a likely virus target and accounting for the neurological symp-
toms seen in AIDS.

To spread itself, the HIV virus binds to the CD4+ receptor on the surface of a cell, then penetrates into the 
cell where it either begins replicating or remains inactive — “latent” or non-replicating. Actively replicating 
cells “hijack” the DNA of the host cell, producing a large number of viral particles, or virons, that travel through 
the blood to infect more immune cells, including CD4+ T helper cells. 

At any given time, the number of actively replicating HIV is much smaller than the number of HIV-in-
fected latent cells, which poses a problem for the immune system (Kotler, 2004). This is especially problematic 
because HIV-infected latent cells appear normal from the outside, so immune cells do not attack them. This cre-
ates a reservoir of incubating HIV cells within the body that is able to grow undetected and undisturbed. 

Declining immune function
Once the HIV virus inside T cells has finished replicating, the cell is destroyed, releasing the new virus into 

the bloodstream. Each new viral particle finds a cell to infect. While T cells are being destroyed by the HIV vi-
rus, new ones are created to replace the destroyed cells. However, over time, the number of CD4+ T helper cells 
declines, as more cells are destroyed than are replaced.

The loss of lymphocytes is the most damaging aspect of the HIV virus, as these cells regulate all aspects 
of immunity, as shown in the chart on the next page. These cells have the ability to recognize specific antigens, 
based on the markers on the outside of the cell. CD4+ T helper cells stimulate T and B cells to respond to an-
tigens, “turning on” the immune response and activating macrophages as well as stimulating cytotoxic T cells, 
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which can kill infected self cells and tumor cells, activate macrophages and detect and kill foreign cells. 
Macrophages are the cells that identify antigens and present that information to CD4+ T helper cells, so 

they can stimulate an immune response. Losing T helper cells and macrophages, with their central role in the 
immune response, severely impairs the immune system’s response to an antigen, causing immune system abnor-
malities. A hallmark of AIDS is the quantitative and qualitative defect of CD4+ T helper cells. The normal ratio 
of CD4+ to CD8+ T cells is two to one; in AIDS, that is reversed to one to two, or even lower. 

Recognizing self cells and foreign antigens
Lymphocytes have the ability to differentiate between self cells and foreign antigens and distinguish which 

antigens to target. Every cell has a protein marker, genetically determined by the major histocompatibility 
complex (MHC), on its surface. These MHC markers have important functions in the immune response. Class I 
MHC markers identify cells as “self” so that immune cells will leave them alone. MHC markers also determine 
which antigens an individual will respond to and how strong the response will be. This accounts for the variance 
among individuals in their response to viruses, bacteria and allergens. The response is diagramed on the follow-
ing page.

Cytotoxic T cells use the class I MHC markers to identify self cells that have been infected by viruses or 
have mutated. A cytotoxic T cell binds to the class I MHC marker, looking for signs of infection or mutation. If 
found, it destroys the infected cell. This is what happens to actively replicating HIV infected cells.

T cells cannot recognize antigens; they must be “educated” to learn what receptor will be needed to bind 
that specific antigen so it can be destroyed. Class II MHC markers are used by cells that are responsible for 
presenting antigens to the helper T cells — macrophages, B cells and dendritic cells. These cells are known as 
antigen-presenting cells (APC) because they have a small fragment of the antigen on their MHC receptor, which 
they “present” to the T helper cell or macrophage, so it knows that the antigen needs to be attacked. 

Regulates many aspects of immune response
	 • ability to differentiate self cells from foreign antigens
	 • reduces response to self-cells, preventing autoimmune disease
	
Controls activity of antibody producing cells
	 • stimulate antibodies preventing viruses, including HIV, from repli-

cating
	 • increase clearance of HIV virus — promots uptake into phagocytes
	 • increase binding of virus to cytotoxic T cells to neutralize HIV virus

Controls activity of cell-mediated immune cells
	 • recognizes HIV virus as foreign antigen
	 • kill virus infected cells
	 • prevents release of new viral particles

Immune functions of CD4+ T lymphocytes
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Once a lymphocyte or macrophage recognizes the cell by the antigen fragment or the MCH marker on the 
cell surface, it decides either that the antigen is self (needs no response), or foreign (must be attacked). APC 
must first present an HIV antigen fragment to the CD4+ T lymphocyte for it to recognize the HIV virus so it can 
be destroyed, whether circulating in the blood or replicating in cells. 

This is one way the system breaks down in HIV/AIDS. The HIV virus leaves no antigen fragments on the 
outside of the cell, so it can evade detection by the immune system. 

Another way it escapes detection and destruction by the immune system is by mutating. When the HIV 
virus replicates itself, there are errors in the transcription, causing mutations. Every time the HIV virus mutates, 
it becomes unrecognizable, and the immune system must again go through the recognition process described 
above. That take times, which allows the new strain of virus to replicate freely. The immune system is constant-
ly trying to catch up. Over time, some HIV virus strains become entirely resistant to immune system detection, 
as well as to medications.

Destruction of HIV virus 
Macrophages, neutrophils and other granulocytes are able to specifically identify bacteria, virus and debris 

particles they must destroy, but cannot differentiate between foreign antigens, noting only that the invader is 
nonself and must be destroyed by phagocytosis.

During phagocytosis, the foreign antigen is bound to the surface of a macrophage or neutrophil, sometimes 
assisted by C3 complement. The phagocytic cell then engulfs the antigen and brings it into the cell, forming a 
phagosome — a sort of walled-off compartment. Destruction of the antigen takes place chemically inside the 
phagosome. Lysozymal enzymes, free radicals, hydrogen peroxide (in combination with ascorbic acid and copper 
ions) and lactoferrin are all involved in destroying the antigen. Oxygen produces lethal free radicals, including 
nitric oxide, that kill foreign antigens during phagocytosis. Excess hydrogen peroxide is removed from the cell 
by enzymes to prevent damage to the phagocytic cell. The remains of the antigen are digested by the phagocyte. 

Recognition of Antigens

Antigen

Antigen-
specific 
receptor

B cell’s antigen-specific 
receptor, an antibody 
embedded on the cell’s 
surface, recognizes anti-
gen in its natural state.

B cell Macrophage

Class II 
Marker

Processed
Antigen

Processed
Antigen

Helper T cell’s antigen-specific 
receptor recognizes antigen 
that has been processed and 
presented along with a Class II 
self marker by another im-
mune cell.

Infected Cells

Class I 
Marker

Cytotoxic 
T cell

Processed
Antigen

Helper 
T cell

Most cytotoxic T cell 
antigen-specific receptors 
recognize antigen that has 
been processed and pre-
sented along with a Class I 
marker of self.
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While engulfing antigens, bactericidal chemicals and free radicals leak out of the phagocyte and damage 
nearby cells and tissue of the host organism. After the antigen is killed, portions of it are displayed on the outer 
surface of the macrophage, bound to a receptor, where they can now be recognized by T cells. This is how T 
cells learn to recognize invaders, which begins the specific immune response.

Progression of HIV infection
The course of the disease is different for each HIV-positive person, and there isn’t really a typical progres-

sion, as shown below. 

Of those infected, many remain asymptomatic, while 10 to 20 percent show symptoms of an acute infec-
tion: fever, rash, enlarged lymph nodes (lymphadenopathy) with or without aseptic meningitis, and blood chang-
es that resemble infectious mononucleosis. The acute infection may not manifest in such a dramatic way. It may 
last only a few days, then produce no symptoms for years. Some never get an acute infection.

People who are HIV positive (HIV+) but asymptomatic, may still have lymphadenopathy. A more ad-
vanced HIV infection increases the number of symptoms and includes night sweats, GI tract involvement, skin 
disorders, muscle pain and non-life-threatening opportunistic infections. The disease AIDS is diagnosed by 
either the finding of documented wasting, diarrhea, dementia, HIV+ blood and a low CD4+ lymphocyte count 
or by the presence of one of 23 opportunistic infections found in AIDS (Hollander, 1995). Wasting is defined by 
CDC as a 10 percent weight loss for more than 30 days, without a known etiology.

The CD4+ lymphocyte count is used to measure the progression of the disease. The decline in the absolute 
number of CD4+ lymphocytes correlates with the progression of the disease and risk of opportunistic infections 
(Hollander, 1995). As the viral load drops, so do many of the problems associated with HIV: immune dysfunc-
tion, opportunistic infections, weight loss, malnutrition and death. Once protease inhibitors or other medications 
are stopped, viral load again increases and the disease progresses.

It is important to remember that the nutritional consequences of HIV/AIDS is based on the individual. For 
instance, many HIV+ individuals who are clinically stable have few nutritional problems, even if they are not on 
any antiretroviral therapy (ART) (Faintuch, et al., 2006). Nutritional studies do not always clearly define who 

Possible Progression of HIV Infection

No Infection

Acute 
disease

Asymptomatic Lymphadenopathy









Infection (HIV+)







AIDS
 

Cancers:
 • Kaposi’s sarcoma
 • B cell lymphomas



 Death 

Neurological

Exposure to HIV

Opportunistic Infections:
   viral, bacterial, fungal, protozoan



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they are investigating, making it difficult to apply the results to the correct HIV/AIDS population. Since there are 
fewer nutritional issues with stable HIV+ patients, there is a lot less information on their nutritional needs. 

To help understand the medical and nutritional needs of HIV/AIDS patients, the CDC has a clinical classi-
fication system, based on categories A, B and C, which is shown in Appendix #1. This system is based on CD4+ 
T lymphocyte cell count, which is categorized as 1, 2, or 3, shown in the chart below. 

The CDC categories identify the progression of the disease. An individual may be A2, which means clini-
cally they are category A, with a CD4+ T cell count of 200 - 499. A individual who is C3, would have AIDS 
with a CD4+ count below 200.

In trying to make sense of the literature and how HIV/AIDS alters nutritional status and nutrient needs, it 
is important to know which group of individuals is being studied, since each one is has unique characteristics. Is 
the study looking at individuals with an HIV infection (pre-AIDS) with no anti-retroviral therapy? Or individu-
als with an HIV infection treated with HAART? Or people diagnosed with AIDS? Each group is unique and the 
nutritional needs are very different. For this reason, it is hard to make general statements about all people with 
HIV/AIDS.

Free radicals, antioxidants & oxidative stress
Stimulation of the immune system causes an increase in free radical production, as a result of increase in 

phagocytosis. Antioxidants neutralize the free radicals. Constant stimulation of the immune system can upset 
the balance between free radicals and antioxidants. Here is why:

Immune cells produce superoxide radicals and mobilize other reactive oxygen species (ROS) to destroy 
bacteria, viruses and other foreign matter. On the surface of phagocytes is a dormant enzyme that produces O2

• 

(superoxide radical) once phagocytosis occurs. The phagocyte consumes a lot of oxygen in a “respiratory burst” 
that precedes the O2

• production. 
Antioxidants protect the body from the damaging effects of free radicals. There are two types of antioxi-

dants: antioxidant enzymes and nonenzymatic dietary antioxidants.
Superoxide dismutase (SOD) is an enzyme able to convert superoxide radicals into the less-toxic hydrogen 

peroxide. SOD requires mineral cofactors to function; either manganese or copper and zinc. Other enzymes — 
catalase and glutathione peroxidase — then convert the hydrogen peroxide into oxygen and water. Catalase is 
a heme-requiring enzyme; glutathione peroxidase is a selenium-containing enzyme that requires glutamine or 
glutamate to produce glutathione. 

 CD4+ T Lymphocyte Catagories

Category 1:    >500 CD4+ T-cells/µl
Category 2:    200-499 CD4+ T-cells/µl
Category 3:   <200 CD4+ T-cells/µl

*Categorization is based on the lowest accurate CD4+ T-cell count, not 
the most recent one

CDC, 1993



7
©

 2
00

9 
Nu

tri
tio

n 
Di

m
en

si
on

, I
nc

.

The ability of these enzymes to work depends upon the availability of the minerals needed as cofactors: 
manganese, selenium, zinc, copper and iron. However, iron and copper have a dual role in the production and 
destruction of ROS. While both are necessary for protective enzymes, they can, in the presence of hydrogen 
peroxide, cause the production of the toxic hydroxyl radical. Therefore, the body will bind and sequester these 
metals to protein carriers, such as transferrin and ceruloplasmin, to make them unavailable for conversion to 
ROS.

Nonenzymatic antioxidants are the other line of defense against ROS and include vitamins E and C, caro-
tenes, glutathione, uric acid, taurine and phytochemicals. All these antioxidants are found in food; they work by 
intercepting and stabilizing the ROS. This is known as “scavenging.” 

Vitamin E is the most important antioxidant within lipid membranes, preventing cell membrane damage 
by scavenging the peroxyl radical. Vitamin C is the most abundant water-soluble antioxidant with a vast array 
of ROS it can protect against. In addition, it prevents the conversion of nitrites to the carcinogenic nitrosamines 
and can regenerate vitamin E once it gets used up scavenging free radicals.

Carotenes, especially beta-carotene, are potent scavengers of peroxyl and hydroxyl radicals. They can also 
protect lipid membranes. The chart below lists the nutrients necessary to prevent oxidative stress.

Glutathione is an important antioxidant, scavenging free radicals, removing hydrogen and lipid peroxides 
and preventing the oxidation of various substances in the body (Wu, 2004). Many other functions of glutathione 
involve nutrient metabolism, the regulation of gene expression, DNA and protein synthesis, cell proliferation, 
cytokine production and immune response (Wu, 2004). A protein deficiency will cause a glutathione deficiency, 
as it is synthesized from the amino acids, cysteine, glutamate and glycine, with cysteine usually the rate-limiting 
amino acid (Wu, 2004). Methionine can be used as a precursor to cysteine, while glutamine is effective as a 
precursor for glutamate. 

Disease may be viewed as an imbalance of free radicals and antioxidants — the production of free radicals 
may increase without a corresponding increase in antioxidants. Without protection from antioxidants, the free 
radicals damage cells. Over time, accumulated cellular damage leads to disease. Conversely, the amount of free 
radicals may not change, but intake of antioxidants may be insufficient to neutralize the free radicals being pro-
duced by the body. This imbalance of free radicals and antioxidants is now known as “oxidative stress” . 

 Antioxidant Enzymes & Nutrients

Nutrients involved in antioxidant enzymes
• Superoxide dismutase (SOD): zinc and either manganese or copper
• Glutathione peroxidase: glutathione and selenium
• Catalase: heme (iron)

Non-enzymtic antioxidants
• Vitamin E	 	 • Vitamin C
• Carotenes	 	 • Taurine
• Phytochemicals
• Glutathione (produced from cysteine, glutamate and glycine)
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In people with HIV and AIDS, decreased levels of antioxidants and increased oxidative stress have been 
documented (Allard and Aghdassi, 1998; Olaniyi and Arinola, 2007). As oxidative stress increases so does viral 
replication, which increases the destruction of CD4+ T cells and the progression of the disease (Cole and Lang-
kamp-Henken, 2005). Since the immune system is constantly stimulated and free radical production is higher 
than in healthy individuals, adequate intake of antioxidants and phytochemicals is critical in minimizing oxida-
tive stress.

Supplementing with the antioxidant nutrients, to Daily Recommended Intake will increase serum levels. 
Supplementing with increased amounts of the nutrients may not be necessary and is unproven (Nerad, et al., 
2003). In fact, it has been shown that supplemental vitamin A may be harmful and negatively impact longevity 
in AIDS (Coyne-Meyers and Trombley, 2004).

More recently, Olaniyi and Arinola (2007) found that as the severity of HIV infection increased, there was 
a decrease in the level of individual antioxidant nutrients — vitamin E, magnesium, iron, copper, selenium, 
chromium, manganese and cadmium. Unexpectedly, two nutrients (uric acid and zinc) increased as the CD4+ 
cell count decreased, indicating a more severe HIV infection. Total antioxidant levels and albumin did decline 
as CD4+ count declined.

The authors postulate that the higher uric acid level is due to the oxidative damage to cells causing an 
increase in cell turnover and muscle wasting. In this study, there was a correlation between increasing uric acid 
levels and progression of HIV. The authors could not explain the increase in serum zinc. The authors concluded 
that a routine nutrition assessment and appropriate antioxidant/vitamin and mineral supplement is warranted.

The change in antioxidant and albumin levels may also be caused by an increase in the production of pro-
inflammatory cytokines — IL-1, IL-6, IL-8. These cytokines, part of the innate immune response, initiate the 
acute-phase response, which decreases production of albumin, decreases serum iron and zinc and raises serum 
copper. The study by Olaniyi and Arinola found many of these changes in their study, but not all. It appears that 
the changes in antioxidant nutrients has many causes, including an increased and sustained immune response; 
an increase in the pro-inflammatory cytokines and an increase in ROS and oxidative stress.

Selenium, a necessary mineral for the antioxidant enzyme glutathione peroxidase, appears to be adequate 
or slightly lower in adolescents and young adults with HIV who are on HAART, but lower than non-infected 
controls (Stephensen, et al, 2007; Fawzi, et al, 2005). 

In addition, glutathione is decreased in the body of people with HIV/AIDS, leading to a decreased T 
cell count and impaired functioning of T cells. Supplementing with glutathione itself or its precursors may be 
necessary to fully restore immune function, especially when undergoing antiretroviral therapy (Aukrust and 
Muller, 1999).

Stephensen and colleagues (2007) also found that the levels of gluthathione peroxidase were highest in 
individuals on HAART, intermediate in those HIV+ but not on HAART, and lowest in healthy controls. The au-
thors concluded that selenium status was lower due to the immune stimulation from the HIV virus. The increase 
in glutathione peroxidase was most likely due to the increased need due to the increase in oxidative stress from 
the HIV infections and from HAART. 

Adequate intake of plant foods rich in antioxidants and phytochemicals will help neutralize the increase 
in free radicals. Beside being rich in beneficial nutrients, many of these foods will help those individuals with 
lipodystrophy from HAART and help prevent chronic diseases such as heart disease.
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Oxidative stress, immunity & HIV
One of the most provocative concepts regarding oxidative stress and immunity is the relationship between 

nutritional status, antioxidant status and the virulence of certain viruses. 
Beck (1998) showed that animals fed selenium- or vitamin E-deficient diets, when exposed to a virus that 

induces cardiomyopathy, got sick earlier and more severely than animals on a nutritionally adequate diet The 
researcher felt that increased oxidative damage decreased immune function. Not only that, but the selenium- 
and/or vitamin E-deficient animals got sick on a virus that was not virulent to nutritionally adequate animals. In 
other words, a normally benign virus changed to a virulent one when the diet was inadequate in two important 
antioxidants.

This was borne out in another experiment. Beck (1998) injected a virus into two groups of mice. One 
group was fed a nutritionally adequate diet, the other was selenium- and/or vitamin E-deficient. The mice fed an 
adequate diet did not get sick, but the nutritionally deficient group did. When the researchers took the virus from 
the sick mice and injected it into the healthy mice (remember, the healthy mice already were injected with the 
same virus), this time they got sick.

The researchers concluded that the immune response of the host with the nutritionally deficient diet is im-
paired due to increased oxidative stress — not enough antioxidants to prevent damage from ROS. A decrease in 
immune response may allow a more virulent strain of virus to emerge. Another possibility is that ROS damage 
to viral RNA leads to increased mutations of the virus, making it more virulent. Once the viral mutation occurs, 
even the nutritionally adequate mice are susceptible to the virus.

In an excellent review of this work, Beck (2000) shows that there are genomic changes in the viruses taken 
from nutritionally deficient mice that account for the change in the virulence of the virus. 

Beck wanted to find out if their study of the coxsackievirus was true for other viruses and decided to study 
the influenza virus. Every year in the US over 100,000 individuals are hospitalized with influenza and over 
20,000 die from the disease. Beck and colleagues (2003) gave an influenza virus to selenium-deficient and sele-
nium sufficient mice. Normally the virus causes pneumonitis. However, the selenium-deficient mice had more 
severe lung pathology that lasted longer than the selenium sufficient mice. The lung pathology was caused by a 
proinflammatory immune response and was due to a mutation of the virus in the selenium deficient mice. The 
authors of the study propose that RNA viruses are highly susceptible to oxidative damage if the host is antioxi-
dant deficient and that can lead to a more virulent strain of the virus.

This may have relevance to the HIV/AIDS populations. Baum and associates have been interested in in-
vestigating the relationship of nutritional status to disease progression. To do that, they looked at the effects of 
immune parameters and nutrients known to affect immune function on the survival of HIV+ male and female 
drug users. Over 3.5 years, 21 of the 125 participants died of HIV-related causes. The study found that impaired 
nutritional status over time, defined as low prealbumin, vitamin A, B12, zinc and selenium, was significantly 
associated with mortality. The only independent predictor of survival was selenium, even when controlling for 
baseline CD4+ count below 200, CD4+ count over time, overall poor nutritional status and deficiencies of vita-
min A, B12 and zinc.

The authors of this study speculate that selenium is important in the progression of the disease because it is 
involved in gene regulation and viral expression. The HIV virus replicates more slowly with adequate selenium, 
than when selenium is deficient. Viral load will affect the progression of the disease.

Another reason why selenium is so important is its antioxidant properties. HIV+ people and AIDS patients 
experience chronic immune stimulation from fighting the virus, with a corresponding increase in free radical 
production with a decrease in antioxidant nutrients — vitamins C, E, beta-carotene, selenium — and antioxidant 
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enzymes (Allard, 1998, Delmas-Beauvieux, 1996). This results in oxidative stress. The problem with increased 
free radicals or ROS, is that they increase the production of the HIV virus and promote cell death, particularly 
of CD4+ lymphocytes. (Kotler, 1998).

The GI tract
The GI tract has a localized immune response which destroys antigens, mediated by localized T helper 

cells and IgA-producing B cells. Non-immunologic protective factors are also present, such as gastric acid, 
hepatic filtration, mucus, enzymes, peristalsis, bile, indigenous microbial flora and the physical barrier of the 
epithelium.

During HIV/AIDS, the localized T helper population in the gut is decreased, as is the production of IgA. 
When the local immune response is stimulated, there are fewer T helper cells to produce IL-2 which stimu-
lates B cells to produce IgA. This allows microorganisms to infect the GI tract, resulting in destruction of the 
villi, microvilli and brush border enzymes from chronic inflammation and the presence of immune complexes, 
cytotoxic cells, inflammatory cytokines and microbes. The HIV virus itself can cause direct injury to the gut. 
Inflammation of the small bowel along with partial villous atrophy, crypt hyperplasia and diarrhea, without an 
opportunistic infection, is known as AIDS enteropathy. 

The opportunistic infections may remain in the GI tract. But due to the increased permeability of the mu-
cosal membranes, microorganisms can penetrate the GI tract and enter the body where they cause a systemic 
infection. 

As the CD4+ count goes down, the types of opportunistic infections increase in severity. With moderate 
immunosuppression you may see infections with herpes virus, Candida or bacterial infections. As the CD4+ 
count goes below 200 cells/mm3, Pneumocystis carinii pneumonia is likely. With a CD4+ count below 100 
cells/mm3, infections with Mycobacterium avium complex, cytomegalovirus or diseases such as non-Hodgkin’s 
lymphoma are seen (Fauci, 1996). 

If an infection is present, it can damage the villi and microvilli in the intestines, decreasing the absorptive 
surface, fewer nutrients can be absorbed. Diarrhea, caused by organisms or drugs, causes malabsorption by not 
allowing the nutrients enough time in the intestines to be absorbed. The result is decreased nutritional status of 
the HIV/AIDS patient, further compromising the immune system. This is especially true of zinc.

The use of HAART, which helps maintain higher CD4+ counts, decreases some of the problems with the 
GI tract, especially preventing opportunistic infections. Without the infections, the GI tract is much healthier 
and able to maintain adequate absorption. Most drugs used to treat HIV/AIDS have GI side effects — diarrhea, 
nausea, vomiting, loss of appetite, abdominal discomfort, heartburn and constipation (Hoffman, Rockstroh and 
Kamps, 2007). These GI side effects impair the nutritional status of the individual, especially if they are long- 
term. Some patients stop taking HIV drugs due to the severe side effects, which creates other problems medi-
cally and nutritionally. While HAART decreases problems with the GI tract, not all problems are prevented and 
GI dysfunction is still common in people with HIV (Mangili, 2006).

In a review of the GI tract in HIV infections, Mehandru (2007) found that most HIV+ patients have a de-
cline in GI tract CD4+ cells that persists despite antiretroviral therapy for five to seven years. The cause of the 
decline is complex. However, the decrease in GI immunity may be responsible for an increase in polyps, can-
cers and infections seen in the GI tract (Mehandru, 2007).
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Increased nutrients to maintain immune function
As our knowledge of HIV advances, so does our understanding of the importance of nutritional status 

in HIV+ and AIDS patients. Nutritional status is an independent predictor of survival (Guenter, 1995). Nutri-
tion plays a role in every aspect of HIV and AIDS from the asymptomatic phase to full-blown AIDS. During 
the early phase of HIV, adequate nutrient intake supports all aspects of immune function from T helper cells, 
cell-mediated and humoral immunity and nonspecific immunity. As the disease progresses nutrition becomes 
more important in preventing further immune dysfunction, infections and the progression of the disease (Beisel, 
2000).

Deficiencies of vitamin and minerals have been documented early in asymptomatic HIV+ people; these 
include zinc, selenium, vitamins A, C, E, B12, B6, carotenes and choline (Timbo, 1994; Liang, 1996; Faintuch, 
2006). These nutrients are of particular importance as they are associated with immune function, influencing the 
course of disease and survival.

Nutrient deficiencies cause immunosuppression and increase susceptibility to infection. In an already 
immunocompromised person, a nutritional deficiency will further impair immune function, especially decreas-
ing the number of CD4+ T cells, thereby increasing the likelihood of an opportunistic infection (Baum, 1998; 
Faintuch, 2006). 

Nutrients provide the support necessary for the immune system to mount an immune response. Every 
component of the immune system appears susceptible to nutritional deficiencies, including such nonspecific 
responses such as phagocytosis and killing activity, as well as cell-mediated and humoral (antibody) immune 
functions. 

With the continual activation of the immune system to fight the HIV virus, there is an increased demand for 
nutrients, especially those associated with cellular production. Deficiencies of protein, vitamins B1, B2, B6, B12, 
E and folate and minerals zinc, selenium, copper and iron impair immune function. 

Nutrients that have been found to be low or deficient in HIV+ people, in the early stage of the disease, 
include: vitamins thiamin, niacin, B6, B12, A, C, D, and E ; and minerals zinc, selenium and iron (Drain, 2007). 
Keep in mind that these are common deficiencies and vary by individual. However, studies have linked defi-
ciencies of these nutrients to low CD4+ cell counts, HIV related diseases, faster progression of the disease and 
mortality (Drain, 2007). The benefit of supplementation appears to be greater in individuals not on drug therapy 
such as HAART and the level of supplementation is usually much higher than the RDA. 

Studies have shown that multi-vitamin and mineral supplementation can slow the progression of HIV dis-
ease. Abrams (1993) showed that multi-vitamin and mineral supplementation was associated with a 30 percent 
reduced risk of progression to AIDS and a 40 percent reduction in the risk of low CD4+ counts. This study was 
pre-HAART.

Pregnant women in Tanzania, given a multi-vitamin and mineral supplement that included vitamins A, 
B, C, E and beta carotene, had significantly higher CD4+ and CD8+ counts as well as significantly lower viral 
loads (Fawzi and Msamanga, et al., 2004). The vitamin/mineral supplementation was able to delay the initiation 
of antiretroviral therapy, delay the progression of the disease and reduce mortality.

The increased need for nutrients is also dependent upon the stage of the disease. If an individual is on 
HAART, and the viral load is low, there will be less immune stimulation than an individual who has a higher 
viral load and is not on HAART or who has progressed to AIDS. With a lower viral count, the immune system is 
stronger and not undergoing as much cellular turnover and the nutritional needs of the immune system are most 
likely decreased. 
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Presently, there are many questions about which nutrients may be deficient in HAART users, which nutri-
ents are beneficial in conjunction with HAART and which nutrients, if supplemented, may be harmful. It may 
be that HAART prevents nutrient deficiencies common in those individuals not on medications. If so, which 
ones? Will micronutrient supplementation benefit HAART users and if so, which nutrients.

There are not many studies addressing vitamin and mineral needs in HIV+ patients taking antiretroviral 
drugs. One study of this population found that serum zinc was low in 40 percent of men and 36 percent of wom-
en (Jones, et al., 2006). Retinol, selenium and alpha-tocopherol were low in 5 to 14 percent of men and women. 
What was interesting about the study was that those individuals with the best serum levels of zinc and selenium 
(those in the upper quartiles) had lower viral loads than those in the lowest quartiles.

When you consider that so many of the new cases of HIV/AIDS are in poor countries, the relationship 
of nutrition to the disease is all the more important. In these countries, drugs for HIV unavailable, and many 
people are under- or malnourished. Giving them nutrient supplements such as calories, protein and vitamins and 
minerals can slow down the progression of the disease as well as death from AIDS (Fawzi, 2005).

Weight and body composition
Weight loss and wasting are common problems in HIV+ individuals, even those using HAART (Mangili, et 

al., 2006), and is associated with increased morbidity and mortality in HIV-infected people. 
One of the most prevalent problems in people with AIDS is weight loss and muscle-wasting, a classic 

sign of malnutrition and “wasting syndrome,” which CDC defines as an involuntary weight loss of 10 percent 
or more, with concomitant fever or diarrhea of more than 30 days duration, without other known etiologies. 
In those individuals with AIDS, opportunistic infections and tumors are responsible for a large majority of the 
severe weight loss seen in AIDS (Kotler, 2004).

For those individuals on HAART, it is more common to see a gradual loss of lean body mass accompanied 
by cachexia and increased resting energy expenditure (Roubenoff, et al., 2002). After studying 172 HIV-infect-
ed men treated with HAART, Roubenoff concludes that severe weight loss is rare, but that the loss of lean body 
mass is due to an increase in catabolic cytokines and not from inadequate intake.

There is evidence that all HIV-infected people have an increased metabolic rate. Grunfeld compared the 
resting energy expenditure (REE) of control subjects with HIV+ individuals, AIDS patients and AIDS patients 
with a secondary infection (1992). He found that REE was increased over the controls in all groups by 11, 25 
and 29 percent, respectively. Caloric intake was similar in all groups, except for the AIDS patients with a sec-
ondary infection who ate 17 percent fewer calories than the others and had a 5 percent weight loss. No other 
group lost weight. Melchior (1991) also found a metabolic increase — 14 percent — in malnourished stable 
AIDS patients, compared to controls. 

In a study of HIV+ individuals living in the Boston area, Mangili and colleagues (2006) studied the effects 
of HAART on weight loss and wasting in HIV+ individuals enrolled in the Nutrition for Healthy Living study. 
The study found that weight loss is common in HIV+ individuals, whether or not they are on HAART and the 
etiology is multifactorial. The weight loss starts early in the disease, before the immune system is compromised. 
Caloric needs are higher in HIV+ individuals, due to the disease, complications from the disease and from the 
use of HAART. 

For example, as the viral load increased, there was a 21 kcal/day increase in resting energy expenditure 
(REE). The greater the viral load, the greater the increase in REE. If an individual was on HAART, there was 
and increase in the REE of 87 kcal/day. 
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The chart below summarizes the causes of decreased nutrient intake associated with weight loss.

Opportunistic Infections
Opportunistic infections usually occur when the CD4+ T helper counts goes below 200/mm3 and is a sign 

that the HIV infection has progressed to AIDS. With a CD4+ T helper count below 200/mm3, the immune sys-
tem is vulnerable to opportunistic infections, the hallmark of AIDS (Kotler, 2004). 

If an HIV/AIDS patient is not on HAART, the infections and malabsorption of AIDS increase the need for 
nutrients — calories, protein, vitamins and minerals. Because infections damage the villi and microvilli in the 
intestines, decreasing the absorptive surface, fewer nutrients can be absorbed. Diarrhea, caused by organisms, 
drugs, lesions, hypoalbuminemia, decreased absorptive surface area or other unknown etiologies, compounds 
the malabsorption by not allowing the nutrients enough time in the intestines to be absorbed. The result is de-
creased nutritional status of the AIDS patient, further compromising the immune system. Until the infection is 
treated, it may not be possible to reverse the declining nutritional status due to malabsorption and hypermetabo-
lism.

The clinical situation of the patient determines how protein metabolism is altered. When the patient is 
stable, protein breakdown and synthesis are slowed down. With a secondary infection present, there is acceler-
ated protein breakdown and negative nitrogen balance, even with adequate calories and protein due to the APR. 
Macallan (1995) showed that protein turnover is increased in HIV infection with increased rates as the disease 
progresses in patients without an opportunistic infection. Although protein turnover increases, there is still an 
anabolic response to the administration of TPN in both the early and later stages of the disease. 

Treating an acute infection is necessary to reverse the hypermetabolic state and promote gains in weight 
and body cell mass. In fact, Kotler (1991) was able to show that patients receiving treatment with gancyclovir 
for cytomegalovirus (CMV) had significant improvement in body cell mass, body fat, body weight and total 
body energy content, when compared with those not receiving it. 

Macallan (1993) showed that the pattern of weight loss correlates to the clinical condition of a patient. 
Acute severe weight loss, on the average of 9.3 kg in under two months, was associated with a non-gastrointes-

Causes of Decreased Nutrient Intake

Mechanical eating problems
Dysphagia (difficulty swallowing)
Neurological/CNS problems
  • impaired motor ability
  • CNS infections/encephalitis
  • dementia

Appetite changes
Anorexia from illness, HIV virus
Cachexia from cytokines
Side effect of medication
GI complications
Stress (emotional state)
Nausea and vomiting

Pain from oral sores and lesions
Candida - mouth, throat, esophagus
Herpes - mouth, throat, esophagus
Kaposi’s sarcoma lesions

Malabsorption and diarrhea
Microorganisms/GI infection
Side effect of drugs
Hypoalbuminemia
Atrophy of gut
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tinal infection. Chronic unremitting progressive weight loss, of less than 9 lb in over four months, was associ-
ated with gastrointestinal disease. Thirteen people in the study had stable weight and others were able to regain 
lost weight, with the author concluding that weight loss is not inevitable if its cause is identified and treated. 

It makes sense that AIDS patients can gain weight when a secondary infection is treated. The immune 
response is no longer needed; the body begins to decrease production of cytokines and acute phase proteins and 
normalize metabolism.

It is common to see a large number of weight loss and weight gain episodes in people with AIDS, especial-
ly after opportunistic infections. However, 40 percent of the time the lost weight is not regained fully, this being 
more common in later stages of AIDS (Macallan, 1993). It is important to keep track of weight and body com-
position changes in AIDS patients over a period of time and compare it to the patient’s history, not to norms. 

Weight loss, tissue-wasting and low serum and cellular nutrient levels all indicate a deteriorating nutrition-
al status in AIDS patients. The combination of increased nutrient requirements, decreased intake, malabsorption 
and drug treatment makes it hard to meet nutrient needs. 

Nutritional intervention can prevent or slow down the progression of malnutrition. Identifying and treating 
the causes of malnutrition helps patients regain weight (lean body mass and/or fat), increase serum nutrients and 
regain nutrient-dependent immune function. Nutritional therapy will not correct the underlying defect in immu-
nity, however.

Highly active antiretroviral therapy (HAART)
HAART is a combination of antiretroviral drugs able to maintain the CD4+ count above 200/mm3 prevent-

ing progression of the disease. Presently, there are three classes of drugs commonly used in combination:
• Nucleoside and nucleotide reverse transcriptase inhibitors (NRTI)
• Non-Nucleoside reverse transcriptase inhibitors (NNRTI)
• Protease inhibitors (PI)

The NRTI and NNRTI block the reverse transcriptase enzyme of the HIV virus, although the mechanisms 
of each are different. The PI work by inhibiting the HIV protease enzyme so the virus can not successfully 
replicate. A newer class of drugs, not widely used, is entry inhibitors or fusion inhibitors. These drugs work to 
prevent the HIV virus from attaching to the CD4+ cell and from the virus fusing with the CD4+ cell. 

PI revolutionized the treatment of HIV, dramatically decreasing morbidity and mortality and in essence 
making HIV a chronic disease for those individuals with access to medications. This is evidenced by the de-
crease in death rates due to AIDS from a high of 50,876 in 1995 to a low of 14,627 in 2006 (CDC, HIV/AIDS 
Surveillance Report, 2006).

While PI save lives, there are side effects. One of the major side effects is lipodystrophy, characterized by 
loss of fat in the extremities, accumulation of visceral and abdominal fat, breast hypertrophy and the emergence 
of interscapular fat pad (which is much less common). Metabolic changes include hypertriglyceridemia, insulin 
resistance, increased serum cholesterol and lactic acidosis. Metabolic syndrome is also a complication. Other 
problems identified include hepatic steatosis, osteopenia and osteoporosis. 

In those individuals receiving HAART that includes PI, the nutritional problems seen in HIV/AIDS (such 
as severe weight loss, malnutrition, and complications from opportunistic infections) have been replaced with 
concerns about chronic diseases, especially heart disease, metabolic syndrome, diabetes and changes in body 
composition (Goldschmidt and Dong, 2002). 
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The incidence of metabolic syndrome, defined as a cluster of risk factors for cardiovascular disease and 
diabetes, is approximately 14 percent in HIV+ individuals and 24 percent in the general population (Samaras, 
et al., 2007). In studying the incidence of metabolic syndrome in HIV infected people, Samaras and colleagues 
(2007) found that 49 percent of the 788 study participants had two features of metabolic syndrome, but because 
their waist circumferences or waist-to-hip ratio did not meet metabolic syndrome criteria, they were not classi-
fied as having metabolic syndrome. The high incidence of lipodystrophy — 57 percent — and the lower BMI, 
may explain why there was a lower incidence of metabolic syndrome in this study. However the metabolic 
abnormalities were quite high. 

It is interesting to note that individuals taking PI as part of their HAART regime had a significantly higher 
incidence of metabolic syndrome and abnormalities than those individuals using NRTI and NNRTI without a PI. 
The chart below summarizes the metabolic abnormalities found in HAART users.

As noted in the chart above, many of the metabolic abnormalities are known risk factors for heart disease 
and diabetes. Other studies have also found that the increase in CRP, lipids and inflammation in HIV+ people 
are risk factors for heart disease (Masia, 2007; Dolan, 2005). Oxidative stress, as indicated by an increased con-
centration of lipid peroxides, also correlated with established risk factors for CVD (Masia, 2007).

In individuals at high risk for heart disease or diabetes, changing medications may be a necessary step. 
Keiser and colleagues (2005) studied the effects of switching patients from a PI to abacivir, a NRTI, to reduce 
the metabolic side effects of the PI. 

The authors found that in subjects with a very low viral load — less than 50 copies/mL of HIV — who 
were hyperlipidemic and were using antiretroviral therapy, improved lipid profiles and maintained suppression 
of the virus for the 28 weeks when switched from a PI to abacivir, a NRTI. 

Metabolic Abnormalties with HAART

• Increased total cholesterol, LDL cholesterol and triglycerides
• Decreased HDL cholesterol
• Insulin resistance
• Increased serum glucose
• Increased C-reactive protein (CRP)
• Increased inflammation
• Increased leptin
• Decreased adiponectin
• Changes in body fat compartmentalization (lipodystrophy)
• Increased prevelance of metabolic abnormalities with PI use
• Type 2 diabetes 5 to 9 times more common in individuals with metabolic 

syndrome
• Increased rate of myocardial infarction

Samaras, 2007
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It is clear that individuals on HAART need to be monitored for cardiovascular and diabetic risk factors. 
Traditional interventions such as diet modifications, exercise, medications for lipid and/or glucose control and 
support groups are all necessary to prevent or minimize HAART-associated complications.

Nutritional assessment
As soon as someone is diagnosed as HIV+, nutrition assessment and counseling should begin. The goal 

is to get the individual paying attention to diet when still feeling well, so he is eating optimally, maximizing 
reserves, giving the immune system adequate nutrition and minimizing weight loss. Supplementation can begin 
early in the disease, to maximize stores of nutrients and keep levels normal for as long as possible. Components 
of a complete nutritional assessment are shown in the chart below.

Body weight and composition will indicate changes in muscle mass and body stores. Visceral proteins can 
be measured by serum albumin, serum transferrin and prealbumin values. If there is an acute phase response 
or C-reactive protein is elevated, serum albumin values can not be used as an indicator of protein status. Since 
lymphocytes are abnormal in AIDS, total lymphocyte count is not a valid measure. CD4+ lymphocytes or abso-
lute lymphocyte count, when compared over time, can indicate progression of the disease. 

Components of a Nutritional Assessment

Diet History
Food patterns: frequency and amounts
Food likes and dislikes
Use of supplements
  • vitamin and mineral/nutritional
Use of alternative/adjunct therapies
Social, religious, cultural aspects of food
Ability to buy and prepare foods
  • physical
  • economic
  • support available
Appetite (past and present)
Difficulty eating
Previous diets (esp: macrobiotic)

Diseases/Symptoms
Infections
Fever, anorexia, nausea, vomiting, diarrhea

Medications
Types and side effects
Metabolic side effects 
Interference with intake
Nutrient-drug interactions

Anthropometrics
Height/weight/BMI
  • usual weight & BMI; changes over time
Body composition: usual, changes over time
Body fat changes: lipodystrophy
Measurement of arms, legs, waist

Laboratory Values
Immune system indicator
Nutritional status indicators
Inflammatory indicators
Lipids
Glucose
C-Reactive protein

Clinical
Signs of malnutrition in skin, hair, eyes, 

tongue,   lips, teeth, gums, nails, nervous 
system

Problems with mouth/throat
Absorption and metabolism issues
GI infections
Diarrhea
Maldigestion, malabsorption
Metabolic changes
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Compare calorie and protein needs with the information from the diet history to determine if sufficient 
calories and protein are being eaten. If it appears that the diet meets the requirements, but weight loss or insuf-
ficient weight gain is a problem, increase both calories and protein until sufficient weight gain achieved. This 
usually means supplementing the diet with either a pre-prepared nutritional supplement or other calorie- and 
protein-dense beverages. If intake is below normal, a vitamin and mineral supplement would be appropriate.

If a client is taking HAART, with protease inhibitors, it is important to screen for lipodystrophy and meta-
bolic abnormalities. Changes in fat distribution due to lipodystrophy should be screened for by taking mea-
surements of the arm, thighs and waist and monitoring BMI and lean body mass. Laboratory tests to screen 
for lipids, cholesterol and glucose tolerance are also appropriate. The sooner these are discovered, the sooner 
interventions can begin.

Most importantly, assess how nutrition impacts an individual’s feeling of well being. See if there are nutri-
tional issues that can be solved to improve quality of life.

Pregnancy, HIV and AIDS
When the AIDS epidemic began over 25 years ago, women had a 25 percent chance of passing the virus to 

their child. Now, in developed countries, that rate has dropped to 1.5 percent, a stunning achievement (Nielsen, 
2006). Even with the best treatment, transmission does occur, but not very often.

Two major concerns about HIV-infected women becoming pregnant are the effect of pregnancy on the 
disease, and transmission of the virus to the fetus. Hocke, et al., (1995) showed that pregnancy did not cause a 
progression of HIV. In the US, pregnancy does not appear to affect viral load or HIV progression (ADA, 2002).

Transmission of the HIV virus from mother to child (“vertical transmission”) can occur by two routes dur-
ing pregnancy: intrauterine (in utero); or intrapartum (at delivery). Women who have not had any drug treatment 
during pregnancy can still receive treatment during delivery, which was found to decrease the transmission to 
the child (Nielsen, 2006; Public Health Service Task Force, 2006).

A landmark study, the AIDS Clinical Trial Group (ACTG), showed that transmission from mother to fetus 
could be reduced by two-thirds by treating HIV-infected pregnant women with 100 mg zidovudine five times 
a day during the pregnancy initiated at 14 to 34 weeks, with IV zidovudine during labor, and oral zidovudine 
given to the child for six weeks after birth (Connor, et al., 1994). Without drug treatment the transmission rate 
is between 15 and 40 percent: with treatment the transmission rate can go as low as 1.5 percent (ADA, 2002; 
Public Health Service Task Force, 2006; Nielsen, 2006). Adding protease inhibitors to the drug treatment may 
be able to reduce the transmission rate even lower to 0.9 percent (Morris, et al., 2005).

A number of studies now suggest that the viral load may be a predictor of which women are more likely to 
transmit the HIV. Dickover, et al. (1996) showed that at delivery the number of HIV RNA copies was strikingly 
different between women who transmitted the virus to their fetus and those who did not. No woman who had 
fewer than 20,000 copies of HIV RNA transmitted the virus. All women with more than 80,000 copies of HIV 
RNA did transmit the virus to their fetuses. Of 22 women who took zidovudine and reduced viral load from an 
average of 43,043 RNA copies/mL to 4,238 copies/mL at delivery, none transmitted the virus.

Landesman and colleagues (1996) showed that, at delivery, women with membranes ruptured for more 
than four hours had increased maternal-fetal HIV transmission. C-sections reduce the rate of HIV transmission 
from mother to fetus and are now offered to HIV-positive women. While C-sections do significantly decrease 
transmission of HIV to the child, they do not eliminate the risk entirely.
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Now researchers are trying to determine if there is a link between certain antiretroviral drugs and low birth 
weight and preterm deliveries. At the present time, there is no definitive answer (Public Health Service Task 
Force, 2006). According to Peckham and Newell (2000), nutrition intervention does not reduce transmission of 
HIV, but there does seem to be benefit from nutrition intervention on increasing maternal well-being, pregnancy 
outcome and infant health.

Breast milk can serve as a means of transmitting HIV virus from mother to baby (ADA, 2002). After 
reports that 22 infants were infected from breast milk, Ruff, et al., (1994) found HIV-1 DNA in 70 percent of 
breast milk specimens from HIV-positive women up to four days after delivery, declining to approximately 
50 percent at six to 12 months postpartum. Some HIV-positive women had no detectable levels in breast milk. 
Studies are now looking at ways to decrease transmission of HIV in breast milk, especially in developing coun-
tries. The use of antiretrovirals may help decrease transmission via breast milk (Nielsen, 2006).

The Public Health Service Task Force (PHSTF) has published recommendations for use of antiretroviral 
drugs in pregnancy to reduce perinatal HIV transmission: these are available on the Internet (PHSTF, 2006). 
The gold standard of antiretroviral drug therapy in HIV/AIDS is a combination of drugs that includes protease 
inhibitors. The PHSTF states: “Pregnancy should not preclude the use of optimal therapeutic regimes. However, 
recommendations regarding the choice of antiretroviral drugs for treatment of infected pregnant women are 
subject to unique considerations.” The considerations include changes in dosing, the effect of the drug on the 
pregnant woman and the short- and long-term effects on the fetus and the newborn.

The most commonly used antiretroviral in pregnancy is zidovudine, and many physicians and research-
ers believe it should be included in the drug regime. Some women may already be on antiretrovirals when they 
discover they are pregnant, which may require that they stop for a while. Other women may not be on them and 
present for treatment early or late in their pregnancy. So treatment options for antiretrovirals will depend on 
each woman’s situation and her reaction to the drugs used.

A list of antiretrovirals and pregnancy-related information can be found in the PHSTF document (2006) 
and the Canadian Consensus guidelines for the care of HIV-positive pregnant women: putting recommendations 
into practice (Burdge, et al., 2003).

Currently, there are no special nutritional recommendations for pregnant women with HIV. It is important 
that they be well fed to prevent any nutritional deterioration of their immune system and to provide adequate 
nutrients to the fetus. Use of higher levels of supplementation may also be warranted, as we know that HIV-
infected nonpregnant individuals have higher nutrient needs and incidence of vitamin deficiencies. In addition, 
pregnancy itself causes changes in cell-mediated immunity, characterized by a decrease in CD4+ T cells and 
decreasing the ratio of CD4+ to CD8 T cells, which is also a characteristic of AIDS. Inadequate diet can further 
depress immunity. Nutrients of concern are protein, calories, zinc, vitamin B6, folic acid, vitamin C and iron. 

Drugs taken during pregnancy may have side effects, including anemia, nausea and vomiting, aminotrans-
ferase elevations (increased liver enzymes) and hyperglycemia. Many of these need nutrition intervention. Also, 
remember to talk with these women about GI upsets that may limit food intake; proper food handling, as they 
are immunocompromised; any problems with chewing due to dental problems; sores in their mouth from candi-
diasis, or other swallowing problems Solutions to these problems can dramatically increase intake and lead to a 
healthier pregnancy.
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Food safety
People with AIDS need education on food safety issues. People with a healthy immune system are able to 

fight off Salmonella from contaminated foods, but people who are HIV+ or have AIDS are more susceptible to 
an infection. The frequency of infection with Salmonella in the general population is 5 percent; it is 35 percent 
in cancer patients and 78 percent in people with AIDS. Education in preventing bacterial contamination of foods 
is important. Below is information from the Food Safety and Inspection Service, part of the USDA.

Certain types of foodborne illness are caused by bacteria which can grow on food. The bacteria can infect 
humans when the food is improperly handled or inadequately cooked. Three types of bacteria are of particular 
concern for persons with AIDS: Salmonella, Campylobacter jejuni, and Listeria monocytogenes.

Salmonella bacteria are the most common cause of foodborne illness. The bacteria are commonly found 
on raw or undercooked meats (especially poultry) and can be found in eggs even before they are cracked open. 
Salmonellosis can affect anyone, but occurs almost 100 times more frequently in persons with AIDS than in 
otherwise healthy persons. Furthermore, Salmonella infections, which occur in persons with AIDS, can be par-
ticularly difficult to treat and are more likely to lead to serious complications.

Campylobacter jejuni illness is also caused by a bacteria that can sometimes be found on food, especially 
raw poultry. This illness occurs about 35 times more frequently in persons with AIDS than in otherwise healthy 
persons. Many persons contract this form of food poisoning by improperly handling or cooking poultry. Raw 
milk and contaminated drinking water can also be sources of Campylobacter infections.

Listeriosis is caused by Listeria monocytogenes which can be found on many different types of food. Lis-
teria infections are much more common in persons with AIDS than healthy people. Listeria infections in AIDS 
patients are usually severe and are often fatal. Listeria monocytogenes can be acquired from a variety of foods 
including soft cheeses that are unpasteurized and some ready-to-eat foods such as hot dogs or deli meats.

When shopping for raw and cooked perishable foods, be sure the food is being stored at a safe temperature 
in the store. Don’t select perishable food from a non-refrigerated aisle display. To guard against cross-contami-
nation, put raw meat and poultry into a plastic bag so meat juices won’t drip on other foods, such as lettuce and 
fruit that will be eaten raw. When ordering food from the deli department, be sure the clerk washes his hands 
between handling raw and cooked items, or puts on new plastic gloves. Don’t buy cooked ready-to-eat items 
which are touching raw items or are displayed in the same case. Put refrigerated or frozen items in the shop-
ping cart last, and take food home immediately.

Once home, immediately refrigerate or freeze perishable foods after transporting them home. Use a refrig-
erator thermometer to be sure the refrigerator is cooling to 40 °F or below; the freezer should be at 0 °F. Make 
sure thawing juices from meat and poultry do not drip on other foods. Leave eggs in their carton for storage and 
don’t place them in the door of the refrigerator. Store ground meat, poultry, and fish up to one or two days; other 
red meats, three to five days. After cooking, use within three to four days, or freeze for longer storage.

Food stored constantly at 0 °F will always be safe. Only the quality suffers with lengthy storage. It is of no 
concern if a product date expires while the product is frozen. Freezing keeps food safe by preventing the growth 
of microorganisms that cause both food spoilage and foodborne illness. Once thawed, however, these microbes 
can again become active, so handle thawed items as any perishable food.

Foodborne illness can be caused by improper food handling or preparation in the home. Wash utensils, can 
openers, cutting boards, and countertops in hot, soapy water before and after contacting raw meat, poultry, or 
fish. Wash kitchen towels and cloths often in hot water in a washing machine. Wash hands with soap and warm 
water before and after handling food, and after using the bathroom, changing diapers, or handling pets.
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Research shows that nonporous surfaces, such as plastic, marble, tempered glass, and pyroceramic are eas-
ier to clean than wood. Wood surfaces are considered porous. Regardless of the type of cutting board you prefer, 
wood or a nonporous surface, consider using one for fresh produce and a separate one for raw meat, poultry, and 
seafood. This will prevent cross-contaminating a food that requires no further cooking. 

Cutting boards need to be maintained and monitored for cleanliness. They should be washed with hot, 
soapy water or placed in the dishwasher. Solid hardwood cutting boards are dishwasher safe; however, wood 
laminates should not be washed in the dishwasher. 

After thoroughly washing your cutting board, you can sanitize it with a solution of 1 tablespoon of un-
scented, liquid chlorine bleach in 1 gallon of water. Once cutting boards of any type become excessively worn 
or develop hard-to-clean grooves, they should be discarded. 

Do not eat raw or undercooked meat, poultry, fish, or eggs. For people with AIDS, the most important thing 
is to use a food thermometer to be sure foods have reached a safe minimum internal temperature. 

Cook foods to the following safe minimum internal temperatures as measured with a food thermometer:
	 • Beef, veal, and lamb steaks, roasts, and chops may be cooked to 145 °F.
	 • All cuts of pork to 160 °F.
	 • Ground beef, veal and lamb to 160 °F.
	 • Egg dishes, casseroles to 160 °F.
	 • Leftovers to 165 °F.
	 • Stuffed poultry is not recommended. Cook stuffing separately to 165 °F.
	 • All poultry should reach a safe minimum internal temperature of 165 °F.

Food Safety Issues for Patient Education

•  Maintain foods at correct temperatures. Use cooking thermome-
ter   for hot foods and test temperature of refrigerator and freezer
      • Hot foods: cook at 165° - 200° F and hold  at 145° - 165° F
      • Cold foods: refrigerator 40° F  freezer 0° F
	  
•  Avoid raw foods that may have Salmonella: eggs (uncooked 
or   cracked), rare meat, sushi; or foods that may have other patho-
genic   organisms. Discard moldy or spoiled foods and foods that are 
past   expiration date
	  
•  Don’t thaw meat at room temperature. Thaw in refrigerator or 
cold   water changed frequently
	  
•   Use different cutting boards for raw and cooked foods
	  
•  Scrub vegetables with brush in warm soapy water (peeling unneces-
sary)
	  
•  Do not eat foods that have been left unrefrigerated for over 2 
hours,   especially mayonnaise, eggs, meat or easily spoiled food. Re-
frigerate   perishables immediately after shopping
	  
•  Use paper towels in the kitchen instead of dish towels
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Bacteria begin to multiply rapidly in the “danger zone” between 40 °F (recommended refrigerator tem-
perature) and 140 °F. Therefore, bacteria on food left out at room temperature will become unsafe in a matter of 
hours. Refrigerate leftovers at 40 °F or below or freeze (0 °F) as soon as possible. Never leave perishable food 
out of refrigeration longer than two hours (one hour in air temperatures above 90 °F.) 

Divide leftovers into shallow containers. This encourages rapid, even cooling. Cover with airtight lids or 
enclose in plastic wraps or aluminum foil. Use leftovers within three to four days.

Even though foods may have been safely cooked, bacteria from the air or people’s hands can contaminate 
the leftovers. Always reheat leftovers thoroughly in a conventional or microwave oven or on the stove top. Al-
ways test reheated leftovers in several places with a food thermometer to be sure they reach 165 °F throughout. 
The food should be steaming hot.

The chart on the previous page contains the important information to include in food safety education. Ad-
ditional information is available online at: 

www.fsis.usda.gov/Fact_Sheets/Food_Safety_for_Persons_with_AIDS/index.asp

Nutrition counseling and intervention
Nutrition counseling works. As long as caloric intake increases, it does not matter if the increase is from 

food or nutritional supplements, as both will increase weight (Rabeneck, 1998). It does appears that there is a 
subgroup of individuals with HIV or AIDS who do not gain weight when their caloric intake is increased (Stack, 
1996; Hoh, 1998). In these individuals, their metabolism may be so altered from an infection or from cytokines, 
that calories alone will not allow them to gain weight. They may need anabolic agents or nutrients that alter 
metabolism, such as Ω-3 fatty acids.

To accurately assess nutritional needs and the ability of the patient to tolerate and absorb food, the prac-
titioner needs to assess viral load, stage of the disease, appetite, active infections, cancer, cancer therapy, drug 
use, health of the GI tract, metabolic rate and fever. These have been shown to influence the nutritional needs 
of a patient and his/her ability to eat and digest foods and to absorb nutrients from food. Furthermore, the stage 
of the illness will influence the nutritional counseling and support needed. If at any point a patient is unable to 
adequately ingest, absorb and utilize sufficient nutrients, intervention ranging from food supplements to nutri-
tion support may be necessary, 

Nutritional counseling, above all, should be nonjudgmental. In the role of nutritional counselor, you are a 
facilitator for the patient, assisting with solutions for nutritional problems. You need to be objective and open-
minded in finding solutions to problems which are either directly related to the biochemistry and physiology of 
AIDS, or which have psychosocial components. Work with clients, not against them, even if your beliefs and 
values do not agree with theirs.

Your priorities may not be shared by your client. People with AIDS are extremely interested in supple-
ments and alternative therapies. It is important to read up on these therapies so you can establish a rapport and 
gain credibility. If you cannot answer questions, research them and be sure to follow up. Many resources exist 
on alternative therapies and HIV/AIDS.

When determining nutrition counseling needs, it helps to look at the stages of the illness and how needs 
might differ among the groups. Those who have tested positive for the HIV virus may have no symptoms, so the 
goal is to assist them in eating optimally to maximize nutrient reserves and maintain optimum immune func-
tion. Collect baseline data to use in follow-up sessions to track the progression of the disease. Supplementa-
tion should be started, since nutrient levels fall early in the disease. Do not megadose, but start with 100 to 200 
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percent of the RDA for most nutrients. Antioxidant nutrients, such as vitamins E, A, C, and selenium and zinc, 
many need to be supplemented in higher amounts.

Since many HIV-positive people believe in the value of supplements, giving them levels that are not harm-
ful will make them feel more in control of their lives. Make referrals to agencies that assist with education and 
support services.

Individuals on HAART may have issues surrounding lipodystrophy, changes in body composition, meta-
bolic abnormalities and chronic diseases. These require very different nutritional strategies. For many, interven-
tions to prevent or treat cardiovascular disease and diabetes may be necessary. 

Individuals who have symptoms but may not have progressed to AIDS will need more help developing a 
nutritional plan for management of disease symptoms. How to relieve nausea, vomiting and diarrhea, and in-
crease appetite to prevent weight loss and maintain nutritional status, are the questions most commonly asked. 

Maintaining weight is a critical issue, and recommendations to increase the caloric content of foods are 
needed. It may be necessary to use nutritional supplements to provide sufficient calories to maintain or gain 
weight. Ongoing assessment is necessary to monitor changes in weight, body composition or nutritional status.

In light of the metabolic issues surrounding HAART, increasing calories that are heart healthy and not 
loaded with carbohydrates is a serious consideration. If no metabolic abnormalities are present, then the source 
of the calories is less important.

In addition, more HIV+ individuals are found to develop obesity. In the Nutrition for Healthy Living study, 
of 321 HIV+ subjects studied, 13 percent of the males and 29 percent of the females were found to be obese 
(Hendricks, 2006). In the obese individuals, intake of total fat and saturated fat was higher, while fiber intake 
was lower.

It is possible, in HIV+, pre-AIDS individuals, to use diet and exercise as a means of weight loss and im-
proved fitness. Engelson and colleagues studies 18 HIV+ women, with a BMI greater than 30, for 12 weeks. At 
the end of the study the subjects had on average a 760 kcal/day reduced intake, lost an average of 15 lb. Most 
of the weight lost was fat (95 percent) and fitness levels and quality of life increased. What did not change were 
metabolic parameters such as fasting glucose, insulin resistance, or fasting lipids nor did the CD4+ count or 
viral load change.

At this time, there are few controlled studies on the role of diet and exercise in weight reduction in HIV+ 
individuals, but it does appear that there are benefits such as weight loss, increases in lean body mass and im-
proved quality of life (Leyes, 2008).

Those with acute infections or complications or chronic stages of disability have more severe nutritional 
problems that may necessitate manipulation of the types of foods and methods of feeding. Should mechanical 
problems associated with eating be an issue, changing the texture of foods may help. Use soft or liquid foods 
that are easy to swallow and need little chewing. Increase nutrients by use of powdered supplements or skim 
milk powder. Some foods irritate the mouth, throat and esophagus and should be avoided. Using a straw helps 
bypass sore areas of the mouth.

Malabsorption of fats and sugars may necessitate a low-fat, lactose-free diet to increase absorption. In 
some individuals, high fiber will help, while in others it may make the problem worse. This same approach can 
be used to control diarrhea. Determine which foods are causing the diarrhea — fat, sugar or fiber — then mod-
ify. The osmolality of a feeding may contribute to diarrhea. If albumin is low, a supplement may cause diarrhea 
if it is too concentrated. Fluid replacement may be necessary if diarrhea is severe. Medium chain triglyceride 
(MCT) oil benefits patients with steatorrhea as MCT are absorbed directly into the portal vein instead of the 
lymphatic system (Wanke, 1996; Craig, 1997)
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Appendix #1

Category A
Asymptomatic HIV infection
Acute (primary) HIV infection with accompanying illness or history of acute HIV infection
Persistent generalized lymphadenopathy

Category B
Symptomatic conditions* that are not included among conditions listed in clinical
Category C. Examples include, but are not limited to:
Bacillary angiomatosis
Candidiasis, oropharyngeal (thrush)
Candidiasis, vulvovaginal; persistent, frequent, or poorly responsive to therapy
Cervical dysplasia (moderate or severe)/cervical carcinoma in situ
Constitutional symptoms, such as fever (38.5° C) or diarrhea lasting longer than1 month
Hairy leukoplakia, oral Herpes zoster (shingles), involving at least two distinct episodes or more than 

one dermatome
Idiopathic thrombocytopenic purpura
Listeriosis
Pelvic inflammatory disease, particularly if complicated by tubo-ovarian abscess
Peripheral neuropathy

Candidiasis of bronchi, trachea, or lungs
Candidiasis, esophageal
Cervical cancer, invasive*
Coccidioidomycosis, disseminated or extrapulmonary
Cryptococcosis, extrapulmonary
Cryptosporidiosis, chronic intestinal (greater than 1 

month’s duration)
Cytomegalovirus disease (other than liver, spleen, or 

nodes)
Cytomegalovirus retinitis (with loss of vision)
Encephalopathy, HIV-related
Herpes simplex: chronic ulcer(s) (greater than 1 month’s 

duration); or bronchitis, pneumonitis, or esophagitis
Histoplasmosis, disseminated or extrapulmonary
Isosporiasis, chronic intestinal (longer than1 month)
Kaposi’s sarcoma

Lymphoma, Burkitt’s (or equivalent term)
Lymphoma, immunoblastic (or equivalent)
Lymphoma, primary, of brain
Mycobacterium avium complex or M. kansasii, 

disseminated or extrapulmonary
Mycobacterium tuberculosis, any site (pulmo-

nary or extrapulmonary)
Mycobacterium, other species or unidentified 

species, disseminated or extrapulmonary
Pneumocystis pneumonia
Pneumonia, recurrent*
Progressive multifocal leukoencephalopathy
Salmonella septicemia, recurrent
Toxoplasmosis of brain
Wasting syndrome due to HIV

Category C- AIDS-defining illnesses**

* These conditions must meet at least one of the following criteria: a) the conditions are attributed to HIV infection or are in-
dicative of a defect in cell-mediated immunity; or b) the conditions are considered by physicians to have a clinical course 
or to require management that is complicated by HIV infection.

** Once a Category C condition has occurred, the person will remain in Category C.
£The clinical definition of AIDS has been expandedin the USA (not in Europe) to include HIV-infected patients with a CD4+ 

T-cell count of less than 200 cells/µl or less than 14 % of all lymphocytes, even in the absence of the listed conditions.

CDC  Clinical Catagories of the HIV Infected Person



28
©

 2
00

9 
Nu

tri
tio

n 
Di

m
en

si
on

, I
nc

.

Examination for AID09

1.  Which of the following cells can become infected with HIV virus:
	 a.  Phagocytes and T lymphocytes
	 b.  T lymphocytes and macrophages
	 c.  Red blood cells and macrophages
	 d.  Phagocytes and macrophages

2.  Destruction of T helper cells by the HIV virus damages which of the following immune functions:
	 a.  distinguishing self cells from foreign antigens
	 b.  antibodies blocking the HIV virus from replicating
	 c.  clearance of HIV virus from the blood
	 d.  killing of virus infected cells
	 e.  All of the above

3.  The HIV virus escapes detection by the immune system through which of the following:
	 a.  Disguises the receptors on the outside of the cell
	 b.  Hiding inside the cell and not displaying any antigen fragments on the outside of the cell
	 c.  By mutating, so the immune system can not recognize it.
	 d.  A and B
	 e.  B and C

4.  Which of the following nutrients are necessary for phagocytosis to kill virus infected cells:
	 a.  Iron, copper and vitamin C
	 b.  Zinc, copper and selenium
	 c.  Iron, vitamin C and selenium
	 d.  Copper, vitamin C, zinc

5.  Free radical production increases with an HIV infection for which of the following reasons:
	 a.  The HIV virus produces free radicals when it replicates
	 b.  Production of new immune cells to replace those destroyed 
	 c.  Constant stimulation of phagocytosis to fight the infection
	 d.  Free radicals are involved in the recognition of foreign antigens

6.  Selenium is necessary for the functioning of which of the following antioxidant enzymes:
	 a.  Superoxide dismutase
	 b.  Catalase	
	 c.  Gluthathione peroxidase
	 d.  Alcohol dehydrogenase
	 e.  None of the above
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7.  Which of the following nutrients act as “scavengers” of free radicals:
	 a.  Phytochemicals, vitamins D, E, B12, taurine
	 b.  Vitamins C, E, calcium, glutathione and carotenes
	 c.  Phytochemicals, calcium and vitamins A, C and E
	 d.  Phytochemicals, vitamins C and E, glutathione and taurine
	 e.  Vitamins C, D and E, calcium, glutathione and taurine

8.  Oxidative stress, a cause of cellular damage and disease, can best be described as:
	 a.  An overproduction of free radicals
	 b.  Underconsumption of antioxidants
	 c.  An imbalance of free radical production and antioxidant consumption
	 d. A condition unique to HIV infected immune cells

9.  Opportunistic infections are seen in HIV infected people when the CD4+ T helper counts goes below which 
of the following:

	 a.  200/mm3

	 b.  300/mm3

	 c.  400/mm3

	 d.  500/mm3

	 e.  600/mm3

10.  Which of the following statements is true about HIV infected individuals:
	 a.  Weight loss is common in HIV infected individuals, whether or not they use antiretrovirals
	 b.  Weight loss is common in HIV infected individuals only if they are not taking antiretrovirals
	 c.  Weight loss is uncommon in HIV infected individuals now that there medications to control the HIV 		

virus
	 d.  Weight loss is uncommon in HIV infected individuals since most people are meeting their caloric and 		

nutritional needs

11.  Which of the following are seen in patients taking HAART?
	 a.  Increased serum triglycerides, decreased serum glucose, weight gain and increased lean body mass.
	 b.  Increased serum triglycerides, decreased serum cholesterol, increased serum glucose, body fat changes 		

and increased T helper cells.
	 c.  Decreased serum triglycerides, insulin resistance, decreased lean body mass, decreased body fat, weight 		

loss and immune dysfunction.
	 d.  Increased serum triglycerides, increased serum cholesterol, insulin resistance, body fat redistribution, 		

decreased lean body mass and decreased viral load.
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12.  Of the following nutrients, which one is the most important to supplement in a person with HIV/AIDS, as it 
has been linked to survival?

	 a.  Vitamin A
	 b.  Selenium
	 c.  Vitamin C
	 d.  Zinc
	 e.  Vitamin E

13.  Which of the following is associated with increased morbidity and mortality in HIV infected people:
	 a.  Inadequate intake of antioxidants
	 b.  Unintentional weight loss
	 c.  Use of antiretroviral drugs
	 d.  Use of HAART
	 e.  Use of vitamin and mineral supplements

14. Which of the following patients is at highest risk for malnutrition:
	 a.  A newly diagnosed HIV+ patient who is asymptomatic
	 b.  An HIV+ patient, on HAART with a CD4+ count of 400/mm3.
	 c.  An AIDS patient with one or two opportunistic infections a year.
	 d.  A patient on HAART with lipodystrophy
	 e.  All of the above

15.  The mother can pass the HIV virus to her baby by which of the following routes:
	 a.  intrauterine and intrapartum 
	 b.  intrauterine and breastfeeding
	 c.  intrapartum and breastfeeding
	 d.  intrauterine, intrapartum and breastfeeding

16.  With prenatal drug treatment, the transmission rate of HIV from mother to fetus can go as low as:
	 a.  20 percent
	 b.  15 percent
	 c.  10 percent
	 d.  5 percent
	 e.  1.5 percent
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17.  What is the best nutritional advice you can give an HIV infected pregnant woman:
	 a.  Eat adequate amounts of food for you and your baby and use higher levels of vitamin and mineral 	
		  supplements to prevent HIV-associated immune dysfunction.
	 b.  As soon as you know you are pregnant, begin taking supplements and keep increasing the dose as the
		  pregnancy progresses in order to meet the nutritional needs of pregnancy and HIV infection.
	 c.  Eat more food than a normal pregnant woman, which will meet your increased nutrient needs for the 		

pregnancy and HIV infection.
	 d.  In addition to your regular diet, supplement with nutrient dense beverages and high-dose vitamin and 		

mineral supplements, since it is difficult to meet nutritional requirements of both pregnancy and HIV 		
infection.

18.  Studies done on obese HIV infected individuals have found which of the following:
	 a.  Dieting, along with exercise, promotes weight loss that is mostly lean body mass and improves serum 		

lipids and fasting blood sugar
	 b. Dieting, along with exercise, promotes weight loss that is mostly lean body mass and may not improve 		

serum lipids and fasting blood sugar
	 c.  Dieting, along with exercise, promotes weight loss that is mostly fat and improves serum lipids and 		

fasting blood sugar
	 d. Dieting, along with exercise, promotes weight loss that is mostly fat and may not improve serum lipids 		

and fasting blood sugar
	

19.  To  prevent Salmonella infection in people with HIV/AIDS, which of the following do you recommend:
	 a.  Use paper towels in the kitchen instead of dish towels
	 b.  Avoid raw foods such as eggs and sushi and avoid rare meat
	 c.  Use different cutting boards for raw and cooked foods
	 d.  Scrub vegetables with warm soapy water
	 e.   All of the above

20.  People with HIV/AIDS should begin nutritional supplementation of vitamins and minerals:
	 a.  When they are diagnosed with HIV 
	 b.  When their CD4+ T cell count begins to drop below 400/mm3

	 c.  When the first symptoms appear
	 d.  At the first sign of weight loss
	 e.  When they begin drug treatment




