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ABSTRACT

I nvol untary wei ght [oss or wasting indicative of severe protein energy nmalnuuition is

a frequent complication of the acquired i nmunodeficiency syndrome (Al DS)

Mal nutn’tion, with its associ ated adverse effects on i munoconpetence, may contn’ bute

to the progression of AIDS itself. Since death fromwasting is ultimately related to the
magni t ude of tissue depletion, restoration of body cell mass may enhance survival. The
mechani sm of weight loss in AIDS has not been clearly elucidated. The etiology is

likely to be nultifactorial, the result of interactions between decreased cal oric intake,
mal absorption and alterations in energy expenditure secondary to a hornonal and or

net abol i ¢ abnormalities. Al though weight loss is occasionally reversible with treatnent
of underlying infections and/or easily identifiable and reversible causes, the majority
of patients are not this fortunate. Enteral and parenteral nutrition, which are
expensi ve, cunbersonme and potentially norbid, have been suggested by sonme as

therapeutic options. Megestrol acetate, a synthetic orally active progestational agent,
has been reported to stimulate appetite and wei ght gain. Data regarding the use of
negestrol acetate for the treatnent of H V-rel ated cachexia denbnstrate convincingly

its effectiveness for the treatnent of H V-rel ated anorexi a and cachexi a.



Al DS CACHEXI A- POTENTI AL NI ECHANI SM5 AND TREATMENT

I nvol untary wei ght | oss or wasting indicative of severe protein energy nal nutntion

is a frequent conplication of the acquired inmunodeficiency syndrome (AlDS) and

ultimately affects a najority of patients. 13 The severity and progression of weight |oss

in

patients with AIDS varies with the course of the disease. Typically, weight |oss occurs e

arly

in the course of HVinfection and increases in severity with progression of the disease.

Signi ficant weight |oss, comobnly associated with anorexi a and weakness, has serious

physi cal and psychol ogi cal consequences which may influence overall norbidity. Moreover,
mal nutrition adversely affects i munoconpetence and nay, in turn, contribute to

progression of AIDS itselfw Since death fromwasting is ultimately related to the

magni tude of tissue depletion irrespective of etiology,5 preservation and/or restoration

of

body cell nmass may enhance survival.

Al t hough weight loss is a well recognized clinical complication of HV infection, the

degree and conposition of the weight |oss has not been well defined by controlled

prospective studi es. Wi ght change has been docunmented in nost of the studies of body

conpositionm 10 Unfortunately, many of these investigations have been retrospective, have

relied on self-reported weight changes and have not considered inportant factors which

m ght inpact on weight and body conposition including: concurrent infections and their

treatnent, stage and duration Ofillness,antiviral therapy, nuttitional interventions, die

tary

habits and |ifestyl esghiw

Mechani snms of weight loss in AIDS

The nmechani sm of weight loss in AIDS has not been clearly elucidated. As in the



case of cancer cachexia, the etiology is likely to be nultifacton al, the result of inter
actions

bet ween decreased cal oric intake, mal absorption, and alterations in energy expenditure
secondary to hornmonal and/or metabolic abnornmalities.

Abnormalities in energy intake

Anorexia is widely believed to be a major contributor to the wasting seen in

association _with HV infection. In spite of the popularity of this view, there is scanty
published data to support this belief. Koiter, et al reported normal caloric intake in fi
ve

Al DS patients with stable weight as conpared to honbpsexual and heterosexual controls.11
Dietary intake was estinmated by a three-day dietary record in the research unit and coul d
not therefore take into account the substantial variability in food intakes of free livin
g

subj ects. Divorken, et al, using 72 hour diet records, found no differences in energy int
ake

inclinically stable patients with AIDS as conpared to patients with ARC Or asynptomatic
Hl V-seropositive controls.12 Simlarly, Seaton, et al reported simlar mean protein
(exceeding RDA guidelines) and total caloric intakes in clinically stable patients with A
| DS,

ARC and asynptomatic H'V positive controls.13 In all of these investigations, the subject
S

studi ed had stable weight and therefore nay not be appropriate nodels for eval uating
catabolismin HV infection. Little published data is available concerning food intake in
H'V infected patients with greater than 5% 1 oss of body wei ght.

In addition :0 the presuned netabolic abnormalities responsible for decreased food

i nt ake, psychosocial factors, mechanical inpedinents to food intake and ot her

gastroi ntestinal synptons may severely restrict oral intake. Innumerable esophageal and
oral conditions associated with H V infection nay nake eating painful or unpleasant;
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exanpl es include aphthous stomatis, herpetic rmucositis or esophagitis, esophagea
cytonegal ovirus infection, oral or esophageal candidiasis, oral herpes, bulky oral pharyn
geal

Kaposi's sarcoma or non-Hodgki ns Lynphona. Severe weakness and debilitation, denentia

due to H'V encephal opathy or other CNS pat hogens and depressi on not infrequently
contribute to decreased oral intake. Early satiety from hepatonegaly or extensive gastric
infiltration by nmalignancy, severe diarrhea and nausea and vonmiting related to opportunis
tic

i nfections or therapies further conprom se oral intake.

The gastrointestinal tract is frequently affected in patients with HV infection. -
Diarrhea is the nost common synmptom is frequently difficult to treat and often becones
the major debilitating aspect of the patient’s illness. Diarrhea occurs in at |east 50% o0
f

patients with HV infectionf; It is often acconpani ed by weight loss, malnutrition and

i mpai red sense of weH beingf5 In some cases, death has resulted from dehydration from
the vol um nous diarrhea. 16

Sone of the diarrheal syndrones in AIDS may be due to infiltration of the intestine

by the HV itself. Using in vitro hybridization techni ques, one group denonstrated eviden
ce

of HHV infection in both the lamna propria and the crypts of the small intestine in sone
patients with AIDS and gastrointestinal synptonms, but failed to identify viral proteins

n

others. 17 U hich has suggested that H 'V may cause a maturational defect in enterocytes. 1
8

In a study of small intestine structure and function in 45 HV infected patients with
gastroi ntestinal conplaints, snail bowel biopsies of patients without intestinal infectio
ns as

conpared to controls. had sitiilz crypt depths, decreased villous surface and significant
ly

decreased mtotic figures per :rypt.



Absorption may be further inpaired in patients with AIDS by the devel OQpnent of

gastroi ntestinal nucosal edema associated with the decreased al bumen seen in cn'tically 1
11

patients. Furthernmore, mainutn'tion itself may inpair intestinal function and contn’ bute
to

t he mal absorption and diarrhea in AIDS. Decreased oral intake can |lead to decreased
pancreatic enzyme secretion and intestinal brush border enzyne activity.

Abnormalities in energy output

The wasting associated with AIDS is characterized by a | oss of body cell nass,

primarily muscle protein. This is unlike the process of starvation in which | ean body nas
s

is preserved t hrough adaptive nmechani snms; a decrease in resting energy expenditure and a
decrease in the percent of energy expenditure due to protein oxidation. The metabolic
profile of AIDS patients varies with the clinical situation. In clinically stable A DS pa
tients

with intestinal nalabsorption and stable intake, Kolter has reported conservation of |ean
body nass as a result of hyponetabolism an appropriate netabolic response. (ref)l

These adaptive mechani sns are not consistently adopted in AIDS patients. Fevers,

associ ated with severe wasting are not infrequent in this population. In patients with ac
ute

systemc illness, Kotler has reported increases in netabolic rates of 20-60% above predic
ted

val ues. H A nunber of investigations of resting energy expenditure in stable AIDS patients
have suggested hypernetabolismas an inmportant contn’ butor to the wasting seen in AIDS
patients. Melchoire, et al, using indirect calorinetry assessed resting energy expenditur
ein

mal nouri shed H'V infected patients, normal subjects and anorectic controls.19 The resting
energy expenditure was highly correlated with | ean body mass in all subjects. Wen
expressed with respect to | ean body nass, resting energy expenditure was specifically



elevated in HV infected patients. Sinmilarly, Homres et al, evaluated resting energy

expenditure in HV infected nen free of clinically active infections and in healthy contr

ol s

with simlar food i ntake and body conposition.20 Patients with AIDS or ARC had 9%

hi gher rates of resting energy expenditure than controls. This difference was not associa

ted

with difference in | evels of catechol amines or tn’iodothyronine. Energy bal ance studies w

ere

not done.

Altered |ipid metabolism such as fasting hypertriglyceridem a, has been observed in

a cross section of HV infected patients. A direct correlation between hypertriglycetidem
ia

and wasting has not been established. Recently, Gunfeld, et al reported a significant

correl ati on between increased triglyceride |levels and | evels of al pha-interferon, but not
with

TNF or 1L-1.21 No relationship between circulating interferon-alpha or TNF |l evels and the
presence of wasting was identified. This suggests that many aspects of netabolic regul ati
on

may be altered by the many cytoki nes which act as nediators in HV infection. Lipid
catabolismby lipoprotein lipase in fat cells in vitro is inhibited by multiple cytokines
including TNF,1L-1 and interferons al pha, beta and gamm. Many Ofthese sane cyt oki nes

stinmul ate hepatic lipogenesis in vivo. A though el evated serumlevels of TNF have been
identified in patients with AIDS, no clear association between TNF | evel s and wei ght chan
ge

has been noted.23 It has been hypot hesized that TNF contributes to the "futile cycling" o

f

free fatty acids and niacyl gl ycerols by stimulating overproduction of lipids by the |iver
and

increasing total body lipolysis. This mght explain the preservation of fat mass in AIDS
patients wi th weight |oss.

Clearly, nmuch remains to be | earned about the nechani sns of altered netabolism

Ul



in AIDS patients with wasting. Hypernetabolismis not a consistent finding. It does not
necessan’ ly cause negative nitrogen bal ance or wasting because of the potential adaptatio
ns

of increased intake and decreased energy expenditure due to protein oxidation. This is
supported by a recent report by Gunfeld et al in which H'V positive subjects, controls,
patients with AIDS without active infections and patients with AIDS and active secondary
i nfecti ons were evaluated on a netabolic ward. 23 Resting energy expenditure and caloric

i ntake were nmeasured and conel ated with wei ght changes over a four week period.

Al t hough resting energy expenditure was significantly elevated in HV seropositive and

Al DS patients with or without concurrent infections, as conpared to controls, significant
wei ght | oss over the course of the study was only seen in AIDS patients with secondary

i nfections. Hypernetabolism per se, does not cause weight loss: no significant differenc
es

in caloric intake were noted in controls as conpared to H V seropositive patients or AlDS
patients w thout secondary infections. Caloric intake in AIDS patients wth concurrent
opportunistic infections was reduced by 30% A highly significant correlation was identif
i ed

bet ween 28 day weight loss and caloric intake, while no correlation was found between
resting energy expenditure and wei ght | oss.

Therapeutic Strategies

The nechani sm of weight loss in patients who are HV infected remains el usive.

Reversal of the anorexia and cachexia seen woul d be of considerable value in the supporti
ve

managenment of these patients, whether or not weight gain contributes to inproved surviva
and a decrease in opportunistic infections. Treatnment of H V infection and opportunistic
infections has led to an inprovenment in weight. The initial report describing the use of



zi dovudi ne for the treatnent of HV infection reported appetite inprovenent during the
first six to eight weeks of treatnment, with an average weight gain of 2.2 kg.24 Sinmlar
repl eti on of body nmass has been reported during therapy for cytomegal ovirus infections in
patients with AlIDS. 25

Unfortunately, nany patients experience anorexia and wei ght [ oss w thout easily
identifiable and/or reversible causes. Enteral and parenteral nutrition, which are expens
ive,

cunber some and potentially norbid, are sonetimes suggested as therapeutic options.

Several agents ineiuding steroids, cyproheptadine, hydrazine sulfate and marijuana have .
been used in an attenpt to reverse cancer cachexia with thus far little or no long term
ber lef 1t. 26" 29 Wth the exception of marijuana, which is currently under study, there is
little

data regarding the remai nder of these agents for the use of H V-rel ated cachexi a.
Megestrol acetate, a synthetic orally active progestational agent, used widely for the
treatment of advanced breast cancer, has been reported to stinulate appetite and wei ght
gain. Miultiple controlled random zed studi es have denonstrated the benefit of negestro
acetate for cachexia in patients w th non-hornmone responsive tunors.30"32 A pilot study o
f

negestrol acetate for the treatnent of H V-rel ated cachexia was initiated in 1987.33 Twen
ty-

two HV positive patients who had |ost at |east 10% of their pre-illness body weight, wer
e

treated with negestrol acetate, at doses ranging from 320 to 640 ng. per day. Twenty-one
of the 22 patients gained weight. The average weight gain was 7.3 kg (range -4.1 to 17.3
kg) .

Seven patients returned to within 1 kg of their pre-nmorbid body weight. No serious toxic
ty

was associated with nmegestrol acetate therapy. Because of the appetite enhancing effects
of megestrol acetate, its excellent tolerability and the potential inportance of nutritio
na



status in HV infected patients, a double-blind random zed pl acebo controlled tiial of
nmegestrol acetate was initiated in patients with AIDS, anorexia and cachexi a.

Two hundred and seventy-one patients, all with AIDS, anorexia and cachexia, were

random zed in a doubl e-blind fashion to receive placebo or 100 ng, 400 ng or 800 ng per
day of negestrol acetate for 12 weeks. Wi ght change and percent wei ght change were

anal yzed. Anthroponetric nmeasurenments and bioel ectric inpedance anal ysis were

performed every four weeks to conpale treatment groups with respect to changes in | ean
body nass and botiy fat.

Mean wei ght steadily increased over 12 weeks for patients treated with 400 ng or 800

ng of nmegestrol acetate. In the 400 ng negestrol acetate group, the nean wei ght increased
from 130. 71bs. at baseline to 1401135. at 12 weeks. In the 800 ng negestrol acetate group

hean wei ght increased from 129 | bs at baseline to 140.81bs. at 12 weeks. In the placebo
group, nean wei ght remai ned stable over the 12 week period. Maxi num wei ght gain

greater than or equal to 5 | bs was seen in 64% of patients in the 800 ng megestrol acetat
e

group as conpared to 21.4%in the placebo group (P 6.0001) (See Table 1). None of the
patients in the placebo group had weight gain greater than 15 | bs. conpared to 22.6%in t
he

800 ng negestrol acetate group. The nean nmaxi mum wei ght change from baseline to | ast

eval uation was 8.31bs in the 800 ng negestrol acetate and -1.1 Ibs in the placebo group
(P(0.001). The nean change in | ean body mass from baseline to | ast evaluation was 2.51b
in the 800 ng negestrol acetate and -1.71bs in the placebo group (P $001). There was a
significant inmprovenent in appetite in patients receiving 800ng negestrol acetate conpare
d

to those random zed to the placebo aimof the study. At the time of nmaxi mum wei ght



change, 90.6% of the patients in the 800 ng nmegestrol acetate group reported an

i mprovenent in appetite conpared to 42.9% of those receiving placebo (PQ@J ). Mean

change in daily calorie intake frombaseline to tinme of maxi mum wei ght change, as
neasured by a three day intake diary, was 629.3 calories in the 800 ng negestrol acetate
group, conpared to a -111 calories in the placebo arm (P:0.004).

No significant toxicity was observed with nmegestrol acetate therapy. |ncreasing doses

of negestrol acetate were not associated with increased edena. Additionally, there was no
wor seni ng of di sease synptons or increase in opponunistic diseases in patients receiving
nmegestrol acetate conpared to those receiving placebo

This study convincingly denonstrates the effectiveness of negestrol acetate for the
treatnment of AIDS-reiated anorexia and cachexia. The results are sinmilar to those reporte
d

by Loprinzi, et al in nmegestrol acetate treated patients with cancer cachexia. 30

Concl usi on

Anor exi a and cachexia remain inmportant clinical problens for patients with HV

infection. To date, negestroi acetate is the only drug which has convincingly denonstrate
d

benefit for the treatnent of Hl V-rel ated anorexia and cachexia. The optimal dose of
nmegestrol acetate for the treatnent of cachexia remains unclear. Unfortunately, their
remain a significant mnority of patients (34% who do not respond to negestrol acetate
therapy. Further evaluation of treatnment failures and a better understandi ng of the
mechani sm of weight gain with megestroi acetate therapy may shed sone |ight on the
mechani sm of Hl V-cachexia itself. Replenishing body cell nmass in patients with Al DS or
neopl asti ¢ di sease has not yet been shown to prolong survival. Future studies will be nee
ded



to assess the inmpact of inproved nutritional status on imune function,
d

survival for persons with HV infection.
IO

infection n’sk an



Mean maxi mum

wei ght change

% of patients with
wei ght gain 3 5 | bs.
Mean change in f

6. 001

| ean body nass

% of patients
reporting appetite

i mpr ovenent

TABLE 1

Sunmag of Treatnent Results
Pl acebo

-1.11bs

21. 4%

-1.71bs

42. 9%

11

800 ng negestrol acetate
8.3 | bs

64%

2.51bs

90. 6%

40. 001

dM Ja

40. 001
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