Protein Needs And HIV

Adequate protein stores are vital for immune function and good health, especially for
individuals who are challenged by the human immunodeficiency virus (HIV). Recently the
focus has been on maintaining adequate lean body mass (LBM) and many people living with
HIV infection (PLWHIV) have begun exercise regimes.

Some have initiated lifestyle changes that include a change in dietary habits as well.
Inadequate dietary intakes and an inability of those living with HIV to meet increased
dietary needs of calories and protein are well known. '’ Some HIV-positive individuals
don’t know they must strive to meet increased calorie and protein requirements. @
Conversely, there are a great number of individuals who not only are aware of their
increased needs but strive to meet those needs with the use of creatine or other
supplements noted to increase body weight and muscle mass (see alternative focus article
in this issue). Recommendations for PLWHIV to follow high-calorie and high protein
diets are common. Currently there are no standard protein recommendations for HIV
challenged individuals. Protein guidelines vary considerably among nutrition
professionals and others who seek to improve the nutritional status of this population
group. This review will serve to provide useful information on protein needs and
recommendations for people living with HIV and AIDS. A focus on various issues to
consider when recommending increased protein intakes are discussed as well.

BACKGROUND

In 1838 Mulder described protein as organic material that is the most important substance
to life. © It seems as if ever since that time there has been a debate on the values and
detriments of certain diets. Interestingly, in the late 1800’s, a man named Dr. James H.
Salisbury was the first to note the diet should be high in meat and low in starchy foods. ©
In 1928, another man claimed that diets low in starchy foods and high in meat caused “a
host of bodily disorders”. In present time, researchers are investigating the
appropriateness of diets providing 12-20% protein for insulin-dependant diabetics.

For review, proteins are the principle nitrogen-containing organic constituents in plant
and animal tissues. ® They are classified by biological function. Proteins are essential for
the growth and maintenance of tissue and for the synthesis of many regulatory functions.
©-%9 In fact, estimates place the number of functioning proteins in the human body at
more than 100,000. © Proteins consist of over 50 amino acids* (AA's) in chains that are
biochemically joined to form peptide links. There are 22 AA's that are widely distributed
in proteins. Nine AA's are indispensable and can not be made in sufficient amounts by
the body. Millward points out that after the first year of life human amino acid needs are
almost entirely for maintenance. !” Proteins that do not contain enough of the essential
AA's to maintain body tissues or promote a normal rate of growth are considered
incomplete. AA content greatly affects protein quality. High-biological proteins, such as
egg, milk and meat, have enough essential AA's. Factors influencing the amount of
protein required include tissue growth (as in pregnancy), diet, illness, and disease.



Body proteins have a wide variety of specialized functions and their synthesis depends on
nucleoproteins®*. Serum proteins, known as blood proteins, are vital in the maintenance of
fluid balance. © Albumin plays a vital role in generating colloidal osmotic pressure,
which facilitates fluid retention within blood vessels. Protein is involved in the
maintenance of endocrine function. © It supplies AA's for the manufacture of protein
substances like hormones and enzymes. Protein hormones are involved in regulating
metabolism and immune response. Investigators from New Zealand recently found that
lambs consuming a high protein diet displayed a significant interaction of dietary protein
and immunization. " There are contractile proteins such as myosin that regulate muscle
contraction and structural proteins like collagen and elastin. Nutrient transport proteins
such as hemoglobin and retinol-binding protein (R-B protein) ferry nutrients to the
tissues.

HIV-NEGATIVE
PROTEIN NEEDS

The importance of adequate protein intake can not be
overstated. Providing that the protein intake is of
maximum Dbiological availability, 0.45grams (gm) of
protein per kilogram (kg) of body weight should cover the
daily nitrogen losses that occur through urine, feces, sweat
and minor losses in the healthy HIV-negative individual.
To allow for loss of protein efficiency an allowance of 0.8
gm of protein per kg of body weight is suggested, for
healthy HIV-negative adults. The recommended dietary
allowance (RDA) for protein is 50 gm for HIV-negative
females and 63 gm for HIV-negative males. Dietary protein use depends on total energy
intake and protein quality. A measurement of protein quality called the protein efficiency
ratio is used as the standard for U.S. RDA labeling. Proteins that have a biological value
of 70 or more are capable of supporting growth as long as sufficient calories are ingested.
Net protein utilization, which is the proportion of nitrogen consumed that’s retained by
the body under standard conditions, is the same as the biological value when food
proteins are completely digested. Protein catabolism increases during injury, burns,
immobilization, infection, fear, anxiety and anger. ®

The effects of protein loss are widespread and include: decreased wound healing;
respiratory muscle weakness; skeletal muscle weakness; and immunosuppression. %
Protein deficiency is evident in several pathological conditions. Kwashiorkor is
characterized by growth failure, skin lesions, edema, fatty liver, and changes in hair
color. ® Nutritional edema appears after serum albumin level is decreased and substantial
depletion of tissue reserves has taken place. Marasmus, caused by a deficiency in calories
and protein, is more severe but without edema. Besides protein-calorie malnutrition,
decreased albumin synthesis can occur as part of the acute-phase response and as a result
from redistribution of albumin pools or from albumin losses. '* Dietary protein intake
affects gastrointestinal (GI) bacteria and drug-metabolizing enzymes in the gut and liver.
U9 GI tract villi are often flattened and atrophic and almost all digestive enzymes
decrease in the severely malnourished person. "> Even in the HIV-negative individual



this leads to poor digestion and absorption and may contribute to diarrhea.

A few studies have shown that the average adult male loses about 1.4 gm of nitrogen per
day. ® These losses increase in hot environments. Generally, obligatory nitrogen losses
may range from 2-4 gm each day. Skin losses can be as much as 3.75 gm of nitrogen (23
gm of protein) with profuse sweating. Scrimshaw notes daily protein losses from
infection such as flu wastes more than .5 gm of protein per kg. '® Pneumonia wastes 1.2
gm per kg each day during illness. Health improving activity increases the need for
protein and the more strenuous the exercise the greater the need is for more protein. '
During physical exercise when carbohydrate is depleted protein may provide up to ten
percent of the required energy. '*

POOR PROTEIN STATUS

Wilmore reminds us body mass is critical for recovery from illness. ¥ Without adequate
stores of LBM complications arise that place the individual at increased nutritional risk.
Rady and others study of cardiac patients found that all types of low albumin, except for
malnutrition cachexia, increased the likelihood of postoperative organ dysfunction, GI
bleeding, nosocomial infections, length of mechanical ventilation, stay in the CVICU,
and hospital death. ' Cachectic hypoalbuminemia increased the need for postoperative
parenteral nutrition and prolonged the length of hospital stay. A body weight loss of 12%
results in a 20% body protein loss. ' Loss of body protein affects metabolism as well as
the immune system. *° Protein malnutrition is a principal factor of morbidity and
mortality during infection and complications increase when serum albumin levels fall
below 3.0g per deciliter (dL). ' *? Blackburn says during injury the amount of caloric
expenditure (16%) that comes from protein sources is about two times that seen during
non-stress. 2" At that time, reuse of body protein seems to be decreased. He suggests a
level of 1.5 to 2.0 gm of protein per kg each day to produce positive nitrogen balance* in
the presence of protein malnutrition.

Progressive weight loss coupled with changes in LBM and decreases in circulating levels
of export proteins present evidence for protein-energy malnutrition in AIDS. ?* Cachexia
is distinguished by a major loss of lean body mass in muscle and major organs. *”
Metabolic changes of cachexia are thought to be controlled by cytokines*. An 'acute
(short-term) phase response' is part of the changes seen in HIV infection with energy and
nutrients going where they are needed the most. Kotler notes the liver produces great
quantities of proteins during this period to meet body demands for tissue defense and
repair. Levels of transport proteins decrease and other proteins such as C-reactive protein,
ceruloplasmin, and fibrinogen increase. *¥ These shifts in fluid lessen the concentration
of visceral protein indexes. Conservation of fat and the wasting of protein stores takes
place. @ Results of a study led by Morlese suggest the repletion of nutrient transport
protein pools, in severely malnourished children, is attained by a greater rate of synthesis
but at different rates. ®> Investigators note rapid repletion of the pools of R-B protein and
transthyretin takes place but repletion of the high density lipoprotein-apolipoprotein Al
pool occurs less quickly.



HIGH RISK BEHAVIORS

Many high-risk behaviors contribute to depressed protein stores. Inadequate nutrient
intake is prominent in PLWHIV and may be due to depression or other controllable
lifestyle factors. Getting some PLWHIV to increase food
intake may be difficult especially if they are suffering from
undiagnosed depression. Christensen and Somers found
that some individuals experiencing a current episode of
major depression consumed a diet containing less than the
RDA in one or more nutrients due to a decrease in food
intake. ®® Another study found that nondepressed subjects
eat more protein than depressed subjects. *” Depressed
subjects ate more carbohydrates that came from an increase
in sucrose consumption. Authors note the increased
carbohydrate consumption may relate to the development or maintenance of depression.

Caregaro and others note protein malnutrition and immunoincompetence are much more
frequent in alcoholic and virus-related cirrhosis than energy malnutrition. ®® Alcohol
consumption plays a large role in protein-energy malnutrition and unfortunately in the
lives of many PLWHIV as well. As much as 50% of total caloric intake may come from
alcohol in some individuals. *” Research suggests alcohol affects protein nutrition by: 1)
causing impaired digestion of proteins to AA's; 2) impaired processing of AA's by the
small intestine and the liver; 3) impaired synthesis of proteins from AA's; and 4)
impaired protein secretion by the liver. Heavy drinkers may develop meat and other
protein aversion because of liver dysfunction. ®® Lieber notes AA abnormalities are
common in people who consume large amounts of alcohol. @V Cysteine and glutathione
(GSH) liver requirements may be increased. In chronic alcoholism if alcohol intake
exceeds about 1,100 calories for a number of years (~15) a great number of drinkers will
develop structural liver abnormalities. 2 Baraona's study notes that, at least in rats,
alcohol decreases the export of protein from the liver into the plasma. ®¥ Italian studies
of 15 healthy volunteers serve to show that two alcoholic drinks slightly affect after meal
hepatic protein metabolism. ** The equivalent of about five drinks of wine profoundly
impairs after meal hepatic protein metabolism by interfering with the fractional secretory
rates of both albumin and fibrinogen. Investigators note acute intake of that much wine
severely impairs the synthesis and secretion of liver proteins despite the absorption of a
meal enriched with AA's.

Substance abuse is another risk factor for poor protein status. Individuals who must
depend on pain medications, or those that use recreational drugs, may be unknowingly
placing themselves at increased nutritional risk. Opiate addicts often replace high-protein
foods with those that are high in sucrose and full of 'empty calories'. ®> Large numbers of
addicts are HIV-positive. An HIV seroprevalence rate of 12.7% among 6,402 injection
drug users and 7.5% among 3,383 crack smokers occurred during the years 1992 and
1993. ® Another sample of 337 baseline HIV-negative gay men from the San Francisco
Men’s Health Study cohort helped to determine substance use behaviors. ©” Results
show seroconverters are persistently more likely to report the use of marijuana, nitrite



inhalants, amphetamines, and cocaine than nonconverters. Amphetamines and cocaine can
severely inhibit the urge to eat and cause unnecessary weight loss in the individual living
with HIV. Cigarette smoking tends to decrease food intake as well. Mohs and others note
during use or withdrawal from recreational drugs and nicotine significant changes in diet
habits result in either weight gain or loss. ®® Most PLWHIV must use a variety of
prescribed medications. The added burden of recreational drugs increases the chance that
protein stores will be affected.

Protein synthesis and degradation, which is essential for maintaining protein mass during
the aging process, are regulated nutritionally and hormonally. ®® Changes in AA and
glucose concentrations, and either the level of or tissue response to insulin, insulin-like
growth factor-1*, and growth hormone, occurs with aging. Protein status is affected by
trauma and disease that impedes the interaction of these regulatory factors. Several
effects occur including a difference in either protein synthesis or degradation and protein
turnover. Recent symposium studies suggest this decline is partly because of a reduction
in the synthesis of specific muscle proteins. A decline in the levels and actions of growth
hormone, insulin-like growth factor-I, testosterone*, and DHEA lead some to believe that
hormone replacement therapy may improve the sarcopenia* of aging. Indeed, hormone
therapy is being increasingly used to treat PLWHIV who have protein-wasting diseases.
Mooney reminds PLWHIV that higher protein intake is essential for the anabolic effect
of anabolic steroids*. “?

DIGESTION & ABSORPTION

The rate of protein turnover is greatest in the intestinal mucosa, liver, pancreas, kidney,
and blood plasma. Growth hormone, gonadotropins such as
testosterone, and adequate thyroxine play a role in anabolism*.
Adrenal steroid hormones influence catabolism* by stimulating the
breakdown of AA's. Protein absorption rate depends on: 1) the load
of AA's released through digestion; 2) AA's proportion in the
mixture to be dissolved; 3) carrier availability to transport the AA's
into mucosal cells; and 4) the uptake of AA's by tissues. © Some
food proteins such as those with increased amounts of fiber have a
lower digestibility than others so net protein utilization is lower.
Digestion in the HIV-positive person is often detrimentally
affected. Many PLWHIV are at risk of protein-energy malnutrition, especially those with
structural villus damage within the intestine. ** Structural villus damage contributes to
net negative balances of energy and protein. Gastric protein digestion may be affected by
damaged mucosa within the stomach wall, which results in a lack of adequate
hydrochloric acid secretion. The result of these malfunctions is an inability of the body to
break protein down into AA's that can be readily absorbed and used for tissue synthesis.
A vitamin B6 deficiency can add to the problem of assuring protein adequacy in
PLWHIV by decreasing AA transport within the intestinal wall.

We know the liver regulates the outcome of incoming AA load but some break down also
takes place in the kidney. Both of these organs are prone to dysfunction and disease in
PLWHIV mainly because of needed medication regimes. Cimoch points out that a variety



of drugs are dependent on blood proteins for delivery and uptake into their target cells.
@D Markedly reduced transit times and generally poor bioavailability of orally
administered drugs are present in many AIDS patients. * *" Chemical changes that
normally occur with enzymes in the stomach and intestine are often unable to function
properly in the presence of HIV disease. Homeostasis may be unstable leading the way to
negative protein balance.

HIV-POSITIVE PROTEIN NEEDS

Many PLWHIV are not aware of their increased need for protein. Some of them may be
unknowingly placing themselves at increased risk of nutritional complications by
consuming diets that are critically low in protein. A New Mexico study of 59 AIDS
patients with wasting showed a daily protein intake that ranged from 0.2 to 2.5 gm of
protein per kg of body weight. Investigators note study participants were drastically short
of meeting protein needs with 14% of them consuming less than 0.8 gm of protein/kg. “**
Decreases in circulating levels of export proteins and changes in LBM are common in
AIDS. ® The high mortality among AIDS patients with low serum albumin levels is
well known. @ *? Kotler notes protein status is greatly influenced by HIV infection and
although calories are important feeding is not enough to replete body cell mass. @ HIV
infection increases protein turnover and urinary nitrogen loss; decreases skeletal muscle
protein synthesis; increases skeletal muscle breakdown; and increases hepatic synthesis.

Surprisingly poor nutritional status was evident in the study participants of one early
investigative project led by Chlebowski and others. “ At baseline, weight loss was
evident in 98% of the 71 patients. Hypoalbuminemia was common in 83%. Most patients'
albumin levels ranged from 3.4 to 2.5 g/dL. Subjects with albumin levels between 3.4 and
2.5 g/dL had an average survival of 103 days. Those with levels below 2.5 g/dL had only
a 17 day median survival. Subjects with normal albumin levels at baseline had a rate of
albumin decrease each day that was less than half that in the patients with low albumin.
Investigators note the rate of albumin decrease may define a function limiting survival of
the individual with AIDS. Selberg and colleagues sought to investigate nutritional status
and protein metabolism in six AIDS patients with weight loss who were receiving total
parenteral nutrition. ** Although the investigators note poor nutritional status in this type
of individual is associated with high whole body protein turnover, they report these
patients can, at least for a short time, achieve positive nitrogen balance with adequate
protein intake. This is possible mainly by way of an increase in whole-body protein
synthesis.

Another study of 50 AIDS patients serves to remind us the diets of our patients may not
always be well balanced. > We know protein intake must be adjusted to one's body
weight and medical condition. People with health conditions such as HIV, AIDS, renal
disease and liver dysfunction require individual and continued attention. Metabolic
alterations in HIV disease increase nutrient needs. Individual's living with HIV require
increased levels of protein just to maintain body protein stores. Some HIV challenged
people are not able to use fat stores for energy when caloric intake is inadequate. ¥
Consequently, LBM is broken down to meet energy needs. Myers notes PLWHIV have



about a 44% increase in fat oxidation. > There’s a 300% rise in fat storage and a 250%
increase in glucose formation that’s most likely from mainly protein sources. Futile
cycling of fat contributes to the loss of LBM and very few PLWHIV regain lost protein
as protein. Myers points out that the increased tendency for fat formation may be the
result of a decrease in carnitine, which is a nonessential AA. Body protein changes
increase with disease progression.

AMINO ACIDS

Some investigators note treatment of Herpes Simplex Type-I infection with L-lysine is
often overlooked. “° Cousins suggests that RDA's for lysine, methionine, tryptophan and
threoine be established due to their likelihood of being limited in the human diet. “”
Specific AA's regulate functional changes in immune system response. > *"* *® These
AA's include: arginine; glutamine; branched-chain AA's; and sulfur-containing AA's like
cysteine. Most of the body's proteins require cysteine. Methionine and cysteine, which
may be low in PLWHIV, play a role in the synthesis of proteins for the immune system.
@599 Along with other functions, arginine plays a role in lymphocyte proliferation and
wound healing. Increasing dietary intakes of n-3 polyunsaturated fatty acids, L-arginine,
and ribonucleic acid increase body weight. ©* Researchers speculate this may occur by
regulating the negative effects of tumor necrosis factor™.

Glutamine, another nonessential AA, is the most abundant free AA in the body. It’s
produced mainly in skeletal muscle and is a primary fuel for the mucosa of the small
intestine. " *? Glutamine may help maintain GSH, which is an important antioxidant for
fighting disease and stress. “” Suboptimal glutamine concentrations in skeletal muscle
may result in muscle wasting and depletion of body cell mass. ®" Cimoch suggests that a
deficiency of glutamine may increase the translocation of enteric pathogens into the
bloodstream by decreasing the number of IgA-producing lymphocytes in the intestine.
Research studies show glutamine requirements increase during HIV infection and
deficiency may develop if adequate glutamine is not in the diet. ®” When glutamine
concentrations rise skeletal muscle protein is made and muscle mass is restored.
Glutamine may prevent further muscle wasting and increase LBM. Several research
studies report glutamine supplementation reduces myofibrillar protein breakdown and
enhances skeletal muscle protein synthesis. ©'>?

Low GSH levels are found in PLWHIV. Keusch points out that the stimulation of HIV
replication is inhibited by GSH, N-acetyl cysteine (NAC) and GSH-esters in the test tube.
@3 He notes experimental GSH deficiency reversibly impairs several immune responses
in which CD4* T-cells participate. Low cysteine levels are associated with wasting. “**)
Interesting data from rat studies shows that cysteine, methionine and GSH production
increase with increasing protein intake. ¥ Lark Lands, a popular health educator and
consultant among those living with HIV says supplementation with an antioxidant called
alpha-lipoic acid (also known as thioctic acid) may be the best way to raise GSH levels.
©% She notes other uses for this substance as well. German studies raise the possibility of
its use as a antiviral and Lands suggests researchers in the U.S. may not be studying this
acid because it's unpatentable. Although there are questions as to the possibility of



mineral interaction, a daily dose of 100 mg or more with meals is suggested. ®* Lands
also notes even individuals with asymptomatic disease may need glutamine
supplementation. ©¥ Anywhere from 10-40 gm per day
may be useful for intestinal repair, weight gain or to restore .
wasted muscles. The powdered form is preferable and it's ! iz
vital to remember that individuals on protein-restricted : g«-,::
diets should consider the glutamine as part of their protein

allowance. -
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Essential AA deficiencies can cause a variety of problems.

4% Brown and others note tryptophan is necessary for the synthesis of proteins, serotonin
and niacin. ®® Indoleamine 2,3-dioxygenase, which is initiated by infections, viruses,
lipopolysaccharides, or interferons, results in significant catabolism of tryptophan.
Brown’s group thinks a systemic or localized depletion of tryptophan is at least partly the
reason for anti-tumor effects of interferons and clinical side effects in the body. They
note it’s likely that tryptophan deficiency occurs in autoimmune diseases. This deficiency
might be linked to degeneration, wasting and other symptoms. Increasing interferon
levels are associated with HIV disease progression. These investigators suggest
indoleamine 2,3-dioxygenase is not only induced by infection with HIV but increases
with the incidence of opportunistic infections with a concomitant loss of tryptophan. This
chronic tryptophan deficiency is said to begin the process responsible for cachexia,
dementia, diarrhea and the immunosuppression of AIDS patients. Trypsin (an enzyme)
has a significant amount of cysteine and is maintained at the expense of other proteins
when cysteine is low. NAC is a cysteine precursor used for mucolytic treatment in
bronchitis and for acetaminophen poisoning. ©” Supplementation with NAC is
considered essential. “>°® Some clinicians note the AA should be supplied at a level of
2- 3 gm per day. * This is important because trypsin releases other enzymes needed for
digestion from their precursors. Myers is quick to say when considering supplementation
this AA should not be taken directly because excess cysteine can be toxic to the central
nervous system. “9)

Some dietitians routinely recommend AA supplementation of L-Glutamine, and L-
Carnitine. ®® L-Carnitine, which is sometimes low in HIV infection, is essential to letting
the body burn fat for fuel. Constant AZT use is said to deplete L-Carnitine and result in
the loss of muscle. Pharmaceutical strength products of L-Glutamine, and L-Carnitine
can be bought with a physician's prescription. Williams notes over-the-counter
supplemental AA preparations are an irritating and inefficient source of available
nitrogen. *” Besides the financial cost of protein supplementation an additional price
may be paid by those who use AA supplements in large doses. Single AA supplements
may cause imbalances and toxicity's. ' Product quality is not standardized and their
margin of safety is unknown. Beltz and Doering note there’s no scientific evidence to
support the use of purified AA's in uninfected athletes. “” Research on the use of AA's for
PLWHIV, such as L-Glutamine, must still address safety concerns.

BIOCHEMICAL ASSESSMENT



The biochemical assessment of protein status is vital to establish nutritional care plans
and replete low protein stores. A 1995 review notes in the nutritional assessment of
patients who are critically ill there’s no single indicator that’s consistent. " Body
measurements are inaccurate and imprecise in individuals or are at risk of non-nutritional
influences. Jensen reminds us it’s important to focus on realistic indexes that are relative
to the patient's metabolic status. > Biochemical assessment of PLWHIV is all the more
difficult due to several factors. Laboratory parameters may be altered because of
metabolic derangement, fluid shifts, nutrient deficiency, and medication use. @Y In
critically ill patients data is more accurate when collected after fluid resuscitation and
peak metabolic response to injury. 62 Fields-Gardner notes visceral protein
measurements are the most helpful indicators of nutritional status. ¥ Some laboratory
parameters used in the assessment of protein stores are in table one. These test results
may be altered because of stress or injury.

Since these indicators have different synthesis rates and half-lives, some of them reflect
IParameter Half-life changes in nutritional status more quickly than
others. One must remember, protein levels are

Albumin ~19 days influenced not only by their rates of synthesis
Transferrin ~9 days and half-lives, but also by catabolism, loss into
interstitial spaces, and abnormal external loss.
|Prealbumin ~2 days Blood albumin helps to evaluate nutritional
status and oncotic pressure.  It’s often used to
R-B protein ~11 hours indicate body protein reserves and is the most
Creatinine-height index (somatic) common abnormality related to nutrition in

individuals with infection. Although albumin
TABLE |I. COMMONLY USED | has a half-life of 14-21 days, most clinicians
PROTEIN/NUTRITIONAL still use it as an indicator of protein depletion.
STATUS INDICATORS Several factors that affect albumin and other
indicators of nutritional status are in table two.
Albumin levels will decrease for patients lying on their back and are slightly decreased in
those on oral contraceptives. Benjamin reminds us we should always consider some
assessment of inflammation such as erythrosedimentation rate because it's value affects
the interpretation of other tests. ®* Kotler only looks at the albumin level as an
inflammatory response marker. ) Total blood protein is used to evaluate nutritional status
and liver function, and to diagnose malabsorption, neoplasia, and nephrotic syndromes.
63 L ow total protein can be caused by a wide variety of conditions and patients should be
in a fasting state before the blood draw. Conditions most likely to affect results in
PLWHIV include: protein losing enteropathies; starvation; malabsorption; m
alnutrition; cirrhosis or other liver diseases; prolonged immobilization; heart failure;
nephrotic syndromes; and neoplasia.

Manning and Shenkin report that in the critically ill plasma concentrations of hepatic
proteins lack specificity because they’re affected by the individual’s disease state and
therapeutic interventions. " Some clinicians look at prealbumin as a baseline noting that
in many cases the first value will be low. Prealbumin is not as affected by exogenous
factors as transferrin. > Mears found prealbumin to be a sensitive measure of nutritional



status that allowed for earlier assessment and intervention. “® Serial measurement of
plasma pre-albumin is useful in monitoring the response to nutritional support. © It is
being increasingly used to assess nutritional status because of its short half-life and high
tryptophan content. ©” It’s two roles in the blood are to bind retinol and transport
thyroxine. ¥ Prealbumin values in adult males have a slightly higher value than
comparative females. Values decrease during the acute phase response caused by
infection or tissue injury. Transferrin is used to differentiate iron deficiency anemia from
hypochromic microcytic anemias. It's more reflective of acute changes in nutritional
status. Transferrin may not be increased in iron-deficient states where there's a severe
protein malnutrition.

The nitrogen balance technique is a classic way to determine human AA and protein
requirements in patients with normal renal function. © Nitrogen balance is said to be of
great importance in assessing the nutritional status of the critically ill. " A 24-hour urine
urea nitrogen measure is valuable when appraising utilization of dietary intake. “V
Fields-Gardner notes positive nitrogen balance may be achieved by another 20-30 gm of
protein each day for those individuals who need to restore protein stores. “* This test is
inexpensive but the ammonia in urine is said to interfere with the method and in some
facilities the test is rarely performed. “ There are other limitations to the use of this test
as well. Not only is it difficult to obtain a complete 24 hour urine collection but it's not
valid in renal failure or in instances where fecal and skin losses of nitrogen occur. An

Parameter

Conditions Affecting Value

Albumin

* Trauma; congestive heart failure; body losses; hypercatabolic states; severe hepatic insufficiency; infection;
stress; poor protein intake; burns; fluid overload; inadequate liver production; nephrotic syndrome; zinc
deficiency; small bowel bacterial overgrowth; oral contraceptives; IV fluids; Protein losing enteropathies;
neoplasia; peptic ulcer; thyroid disease; burns; severe skin disease: prolonged immobilization; heart failure;
chronic inflammatory disease;inadequate body protein reserves

+ Dehydration; infusion of albumin; infusion of whole blood

Total protein

* Protein losing enteropathies; starvation; malabsorption; malnutrition; cirrhosis or other liver diseases;
prolonged immobilization; heart failure; nephrotic syndromes; neoplasia; pregnancy; IV fluids; glomerulonephritis;
hyperthyroidism; burns; severe skin disease; chronic diseases

+ Dehydration; chronic liver disease; tropical diseases; macroglobulinemia of Waldenstr’m; granulomatous
diseases; neoplasms; collagen diseases; chronic infection; chronic inflammation; hemolysis

Prealbumin

* Malnutrition; inflammatory processes; hepatic disease

+ Corticosteroids

Transferrin

* Acute catabolic states; increased iron stores; iron overload; chronic inflammatory states; hereditary
atransferrinemia; acquired liver disease; neoplasia; hemolysis; renal disease; chronic debilitating illness;
Kwashiorkor; nephrotic syndromes; overhydration

+ Oral contraceptives; blood loss; iron deficiency anemia; viral hepatitis; dehydration

R-B protein

* Liver disease; acute catabolism; vitamin A deficiency

+ Renal failure

TABLE 2. FACTORS AFFECTING THE INTERPRETATION OF PROTEIN STORES

Key: * =Decrease + =Increase




insufficient intake of calories can result in negative nitrogen balance and
anabolic/catabolic hormones can skew results too. Manning and Shenkin note direct
measurement of urine nitrogen is the preferred test. " Creatinine-height index enables
estimation of somatic protein stores but as with the other tests has it's limitations. It’s
interesting that in this era of managed care there are some insurance companies that
restrict reimbursement of chemistry batteries. ®® Some clinicians note nutritional status
can be evaluated in hospital patients by asking specific questions related to weight
change, oral intake, current diet, and reason for admission or diagnosis. Caregaro and
others report anthropometry is currently the most reliable method for nutritional
assessment in clinical practice. *® Myers reminds us most common methods of lean body
mass assessment are inaccurate in those with HIV. *® Bioelectrical impedance analysis
(BIA) is useful in gauging LBM and therefore protein stores. It’s a recommended method
but must be calibrated for HIV. “*> ® Protein stores can also be measured by in-vivo
neutron activation analysis. 7*

HIGH PROTEIN DIETS

Studies investigating the interaction between diets high in protein and various minerals
are prominent in the literature. 7'”7” Associations between various cancers and protein
intake are evident as well. "® High protein levels provide a protective effect against
malignant hepatic tumors. On the other hand, specific AA deficiencies or imbalances
inhibit or suppress various types of tumor growth. Now that protease inhibitors have
given many PLWHIV a new lease on life we need to be more concerned with the long-
term effects of treatments. The risks for osteoporosis, gout, and uric acid kidney stones
increase with the use of excess protein. Thirty-five percent of the serum calcium is bound
to protein and high protein intake can cause a profound increase in urinary calcium. 7%
Each increase in protein intake results in a further increase of urinary calcium. Studies
show that a protein intake of 142 gm results in markedly negative calcium balances even
if daily calcium intake is as high as 1,400 milligrams. This is due to the metabolism of
sulfur- containing AA's. ®” Phosphorus lowers urinary calcium but increases endogenous
calcium loss through the intestine. This interaction between calcium and protein can be
offset by an increase in dietary calcium. Although they may not have a diagnosed lactose
intolerance, many PLWHIV avoid dairy products, hence the nutrient-nutrient interaction
remains. Without an increase in dairy products, which have the highest calcium to protein
ratio, dietary intake is usually not sufficient to compensate for the protein-induced loss of
this mineral. Therefore the threat of increased calcium loss through urine and feces is a
real concern for those PLWHIV. Long term skeletal effects that result from the constant
ingestion of high-protein diets are unknown. 7 It seems prudent to note since many
PLWHIV have expanded lifespans the chance of these diets causing detrimental changes
to skeletal structure is increased.

The importance of including adequate amounts of carbohydrate and fat must be
understood. Some individuals may attempt to replace carbohydrates with protein. Reports
suggest a diet low in carbohydrates and high in protein and fat can cause a number of
disorders. Some individuals note undesired increases in lipoproteins, fatigue, constipation
or amenorrhea. Coleman notes a low carbohydrate intake can cause liver and muscle



glycogen depletion, which causes water losses. ®" Diets too low in carbohydrate may
also result in diminished kidney function that leads to increased sodium excretion.
Besides the possibility of these problems, a low carbohydrate diet can cause electrolyte
loss, ketosis, weakness, and nausea.

There are other factors that may be considered when deciding to increase protein intake.
Studies show that increased intakes of protein may require additional vitamin B-6 to
maintain adequate levels. ® Excessive protein supplementation can cause GI effects.
Some note a high protein intake occasionally promotes loss of appetite and diarrhea. ¥
High protein diets that are low in carbohydrates can lead to not only bone calcium loss,
but hyperuricemia, and hyperuricosuria, as well. ©** Excessive protein supplementation
can lead to dehydration and liver and kidney damage. Fluid intake must be increased to
allow for the elimination of nitrogenous wastes. ®3) This entails more work for the liver
and kidneys. People with hepatic encephalopathy or renal failure have less ability to
excrete these wastes. Diets that are too high in protein may affect the status of other
minerals as well. Some study results suggest that the response to dietary protein on
mineral status varies with age. “" ’ Along with protecting muscle mass, increased
protein diets may help the person living with HIV by increasing levels of zinc. > Many
proteins including stomach enzymes require zinc. @) There’s some indication that
reduced serum albumin may contribute to low levels of serum zinc. “” 7 Also, the
absorption of zinc and copper is in some degree controlled by metallothionein, which is a
small metalloprotein that’s rich in cysteine. *”’ Myers notes metallothionein may be low
in PLWHIV because cysteine is known to be low in this population group. “> This
impairs the absorption of zinc and copper and when there’s a zinc deficiency the body
breaks down other metalloproteins namely those found in muscle and soft tissues. Hunt
and colleagues study served to show that high protein diets may not only increase zinc
retention but may reduce indexes of iron status as well. 77

PROTEIN NEED SUGGESTIONS

A high protein diet and light anabolic exercise helps PLWHIV to prevent muscle mass
loss and build up protein stores. ** Early protein recommendations were between 1.2-1.8
gms/kg of body weight daily. ®* Current suggestions for optimal protein intake vary
based on individual needs and sources (see table three on page 13). 4 42 48 38. 8693) o
number of practicing professionals routinely recommend their clients consume between
1.2-1.5 gm of protein per kg of body weight each day. ®”°*°> One program designed to
build and maintain lean body mass includes protein guidelines that recommend one or
more grams of protein for each pound of current body weight. ) Donna Tinnerello,
founding member of the Nutritionists in AIDS Care, a New York group, notes unless
individuals require specialized nutrition support they rarely require more than two grams
of protein per kg. ®* In her book, Romeyn tells HIV-positive readers' to take their total
number for energy needs and multiply it by 3% (.031) to determine protein maintenance
needs. “® The amount required for anabolism is found by multiplying total energy needs
by 4% (.042). Fields-Gardner suggests 1-1.4 gm of protein per kg of body weight to
maintain protein stores and 1.5-2.0 gm of protein per kg to replete and build protein
stores. **) Positive nitrogen balance is desirable to blunt severe catabolic response to



stress. Individuals receiving specialized nutrition support may require up to 2.5
gm/kg/day. Keep in mind those individuals with renal disease or hepatic dysfunction may
require decreased protein levels. They need to be increasingly aware of high-biological
protein sources.

Ilnformation Source/Facility Clinician Protein Per Kg of Body Weight Year
University of New Mexico+ Nickell, RD, LD, CNSD 2.0-2.5 1994
Nutritional Guide * HRSA (Various) 1.25 1996

Clinician's Guide... A Fields-Gardner, MS, RD 1.0-2.5 1997
Fenway Health Ctr.* (MA) Smigelski, RD 0.75 (per pound) 1997
Project Open Hand* (OH) Bell, RD 1.2-1.5 1997
Mercy Hospital* (FL) Vasquez, RD 1.2-1.5 1997
Nutrition Poweri (CA) Jensen, MS, RD, CNSD 1.0 (per pound) 1997
Presentation Muurahainen, MD, PhD 1.2-1.5 1997
Presentation Tinnerello, MS, RD 1.5-2.0 1997
Nutrition and HIV..A Romeyn, MD .031-.042 x total energy needs 1998

TABLE 3. PROTEIN GUIDELINES FOR HIV-POSITIVE ADULTS

Information Source: Book=" Personal Correspondence Facility RD=* Journal=+ Private Practice=i

Martin notes it's harder to replenish albumin stores in the presence of a selenium
deficiency. ©> Champredon and others report high protein and energy content of the diet
must be coupled with specific AA supply to patients with AIDS. ®® So how much protein
is enough for the person living with HIV? We're not positive yet but we do know that
PLWHIV may need an increase in protein between 10-70% of normal requirement. ©>-°”
It's vital these individuals know that in adults eight essential AA's must be supplied in
adequate amounts, proportion, and timing for tissue protein to be made. Most
importantly, PLWHIV must know that muscle proteins are broken down and used as
energy when total calorie and protein intake is not enough to meet body needs. If the diet
is too low in carbohydrate or fat up to 58% of the total dietary protein consumed is
broken down to yield energy. ® This basic information helps the person living with HIV
to understand why diets low in carbohydrate and fat are not appropriate.

PROTEIN BOOSTING TIPS

Most of us are aware that there's a difference between knowing your nutritional needs
and taking the steps to meet those needs. Many of us have experience with clients who do
not follow recommendations exactly as suggested. This often
causes undue harm to the individual who actually seeks to
improve their nutritional status. An anecdotal report notes
undesired increases in lipoproteins and fatigue when consuming
diets that are too high in protein. ®® The client’s alternative diet
called for eating between 16- 20 ounces of meat a day with zero-to- minimal
carbohydrate. This type of diet is not recommended. Information on how to increase




dietary protein is welcome by most people seeking to improve nutritional status. Several
protein-boosting tips to help PLWHYV maintain adequate protein stores can be offered.
Because egg is very high in quality Romeyn suggests the addition of egg whites to other
foods to increase their protein value. Cooked egg can be sprinkled on a variety of dishes
to increase protein content. Obviously clients must understand that raw egg whites are not
desirable and Romeyn does a good job in conveying this information. Casein or whey
proteins are usually high in quality as well. However, casein, which is the major
component of cow's milk, is not readily digested. “” Myers notes partially hydrolyzed
protein may be used when digestion is suboptimal. “>’ Soy-based products may provoke
GI problems and colitis. Glycinin and conglycinin, major storage proteins which are
allergens in soy, are often contained in drinks that rely on soy as their protein source. A
wide variety of high protein supplements are easily available to help boost protein intake
when necessary.

People who are challenged by HIV must maintain adequate protein stores for immune
function and good health. We know they’re not always able to use fat stores for energy
and LBM is broken down to meet energy needs. A necessary course of action is to
intervene before the futile cycling of fat begins. People who live with this virus need to
be aware of their nutritional needs. A focus on increased calorie and protein intake should
be a part of every HIV-positive individual’s care. The era of managing HIV as a long-
term chronic disease has arrived and we must do everything we can to improve
nutritional status and overall well-being. Lifestyle changes that include a positive change
in dietary habits will help PLWHIV to maintain valuable LBM and avoid unnecessary
complications. Yet, to insure more effective nutrition interventions we need uniform
protein recommendations that are appropriate.
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