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Summary: Severe weight loss in HIV is associated with decreased length of survival.
It is unclear whether mild weight loss is associated with an increased risk of death or
opportunistic complications of HIV. Participants in four interventional studies (n =
2382) conducted by a community-based clinical trials network were evaluated for
percentage change in weight during their first 4 months in the study. Proportional
hazards models were performed for the occurrence of opportunistic complications and
death subsequent to the 4-month visit. The relative risk of death and opportunistic
complications for those with 5% to 10% weight loss over 4 months was 2.22 (p < .001)
and 1.89 (p < .001), respectively, and 1.26 (p < .01) and 1.19 (p < .01) among those
who lost 0% to 5% of their body weight, respectively, when compared with those with
no weight loss. Among those who lost 5% to 10% of their body weight, the relative risk
of individual opportunistic complications increased significantly, including Preumo-
cysits carinii pneumonia (PCP) (1.61; p < .01}, cytomegalovirus (CMV) (2.33; p <
.001), and Mycobacterium avium complex (MAC) {1.81; p < .01). As little as 5%t
weight loss over a 4-month period is associated with increased risk of death and
opportunistic complications in HIV. A weight loss of 5% to 10% is also associated
with an increased risk of individual opportunistic complications. Key Words: HIV—
Wasting—Weight loss—Survival-——Opportunistic infection.

The wasting syndrome has become increasingly rec-.

ognized in adults infected with HIV in the United States
(1,2) and at present accounts for approximately 18% of
inittal AIDS-defining conditions (3). Weight loss, with
or without associated symptoms, has been described in
many people with advanced HIV infection {(4-6), par-
ticularly in the setting of acute opportunistic infection or
gastrointestinal disease (7.8). Early studies of body com-
position in men with late stage disease demonstrated a
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relation between the degree of weight loss and time to
death (9). Epidemiologic studies in gay men have sug-
gested a relation between severe weight loss preceding
an AIDS diagnosis and survival following AIDS (10).

Although severe weight loss (>10% of body weight)
has been associated with decreased survival, it is unclear
whether smaller degrees of weight loss are predictive of
early death. Data are also insufficient to extrapolate these
findings in gay white men, to populations that include
women, injection drug users, and minorities. Further-
more, although weight loss is seen in the setting of acute
opportunistic infections, no evidence suggests that
weight loss itself is predictive of an increased risk of
subsequent opportunistic complications.
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To determine whether mild (0%—5%) or moderate
(5%-10%) weight loss is predictive of decreased sur-
vival and to examine whether a relation exists between
weight loss and the subsequent development of opportu-
nistic complications in a heterogeneous group of HIV-
infected adults, we analyzed data from a large commu-
nity-based research network.

METHODS
Patients and Data Collection

A community-based cohort of HIV-infected adults was identified,
which included all participants with <500 CD4 cellsfmm?®, who had
enrolled in one of four previously reported, interventional trials con-
ducted between September 1990 and August 1995 within the NIH-
funded Terry Beirn Community Program for Clinical Research on
AIDS (CPCRA). These included an evaluation of pyrimethamine for
prophylaxis of toxoplasmic encephalitis (11), didanosine versus zal-
citabine in advanced HIV infection (12), combination therapy versus
nucleoside analogue monotherapy (13), and oral ganciclovir for cyto-
megalovirus {CMV) prophylaxis (14). These four clinical-endpoint
studies were sefected from the CPCRA cross-protocol database because
they included bimonthly follow-up visits, in which data regarding
weight, vital status, and progression of HIV disease were collected.
Participants were enrolled at one of 17 units nationwide. In addition to
body weight, baseline data included age, race, gender, HIV risk behav-
ior (history of injection drug use, men who have sex with men), CD4
cefl count, hemoglobin, antiretroviral use, and use of Preumocystis
carinii pneumonia (PCP) prophylaxis. Four-month data included body

weight and documentation of any opportunistic complications since the
baseline visit. Percentage weight change was defined as (4-month
weight — baseline weight)/(bascline weight x 100). Data from all sub-
sequent study visits were analyzed for the occurrence of any opportu-
nistic complications or death following the 4-month visit.

Statistical Analysis

The primary outcomes of interest were percentage weight change
during a 4-month period following randomization, survival, and the
occurrence of one or more opportunistic complications. Proportional
hazards models were performed for the occurrence of death, for any
opportunistic complication, and for each opportunistic complication
subsequent to the 4-month visit. The time to death or the time to
development of an opportunistic complication was calculated from the
date of the 4-menth visit and not the date of randomization. In the
models for time to the occurrence of an opportunistic complication,
death was considered as a censoring event if it occurred and the event
under analysis did not cccur in a patient. Patients with a history of
certain opportunistic complications at the time of the 4-month visit
were excluded from the analysis for that event because the reporting of
multiple occurrences of these opportunistic conditions were not per-
mitted in a given individual. Multiple reportings of the following con-
ditions were not permitied: CMV disease, systemic Mycobacterium
avium complex (MAC) infection, wasting syndrome, AIDS dementia
complex (ADC), toxoplasmosis, cryptosporidiosis, cryptococcosis,
progressive multifocal leukoencephaiopathy, tuberculosis, other myco-
bacterial infections, histoplasmesis, isosponiasis, lymphoma, Kaposi's
sarcoma with visceral involvement, and cervical malignancy. Multiple
reportings of PCP, invasive candidiasis, invasive herpes simplex, dis-
seminated herpes zoster, and salmonella septicemia were permitted.

In a second analysis, study participants were stratified by history of

TABLE 1. Characteristics of study participants (N = 2382)

Standard
Mean deviation
Baseline weight (kg) 72 12.6
% Weight change at 4 months 0.2 6.1
Absolute weight change at 4
months (kg) -0.21 4.37
Baseline CD4 count (cells/mm?) 859 84.5
Baseline Kamnofsky score 88.5 9.9
Baseline hemoglobin (g/dl) 129 1.8
Baseline antiretroviral use (%) 67.6
Baseline Pneumocystis carinii
pneumonia prophylaxis (%) 89.8
African American (%) 255
Latino (%) 10.3
Female (%) 71
History of intravenous drug use (%) 19.9
Homosexual (%) 75.7
Age (y) 39.1 8.2
Before study entry (%) In first 4 months (%)
AIDS events 43.7 134
Preumocystis carinii pneumonia 259 4.0
Invasive candidiasis 9.5 3.0
Wasting syndrome 6.1 12
Systemic Mycobacterium anwm
intercellulare complex 23 20
Cytomegalovirus disease 1.8 2.1
Other AIDS events 12.8 28
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an opportunistic complication before study entry or during the first 4
months of observation. Proportional hazards models were again per-
formed for the occurrence of death, and for any, or each opportunistic
complication subsequent to the 4-month visit.

All models were stratified by CPCRA unit. Covariates include those
listed in Table 1. One variable was used to designate a history of AIDS
(Centers for Disease Control and Prevention [CDC] 1987 criteria} be-
fore study entry and one variable to designate development of an op-
portunistic complication during the first 4 months.

RESULTS

Between September 1990 and October 1993, 2769
participants were enrolled in four CPCRA clinical trials.
From this analysis, 387 were excluded. Thirteen had
CD4 counts >500 cells/mm?, 93 died before the 4-month
visit, 214 were missing data for the 4-month weight, 48
answered unknown to whether they had sexual contact
with someone of the same gender or whether they had
used intravenous drugs, and 19 were excluded for other
reasons. The mean follow-up for these individuals was
1.95 years (range, 0.04—4.85 years). Summary statistics
of the baseline characteristics are given in Table 1.
Twenty-six percent of the participants were African
American, 10% were Latino, 20% were injection drug
users, and 7% were women. The mean CD4 cell count
was 86 cells/mm> (range, 0-500 cells/mm’), and the

TABLE 2. Relative risk of clinical event for patients experiencing
weight loss compared with those experiencing no weight loss

Adjusted RR
Number >10% 5%-10% <5%
of weight weight weight
Event events loss loss loss
Death 1091 2.54% 2.22° 1.26°
Any OC 1211 1.87¢ 1.89¢ 1.19%
PCP 37 1.12 L61% 1.17
CMV disease 307 1.89°¢ 2.33¢ 1.35°
Invasive candidiasis 303 0.68 1.29 0.85
Systemic MAC 313 2.03% 1.81° 1.27
Wasting syndrome 143 3.41% 2.41¢ 1.23
ADC 133 2.24°¢ 2.76% 1.17
Other OI¢ 279 2.11% 2.29¢ 1.33°
Any OM* 137 3.58° 1.65 1.52¢
Tp < 001,
bp < 0L
‘p< 05

4 Other OF includes toxoplasmosis, cryptosporidiosis, cryptococco-
sis, PML, disseminated herpes zoster, invasive herpes simplex, tuber-
culosis, other mycobacterial infections, histoplasmosis, and salmonella
septicemia.

¢ Any OM includes lymphoma, Kaposi’s sarcoma (with visceral in-
volvement), and cervical malignancy.

ADC, AIDS dementia complex; CMV, cytomegalovirus; MAC, My-
cebacterium avium complex; OC, opportunistic complications; I, op-
portunistic infection; OM, opportunistic malignancy; PCP, Pneumocys-
tis carinii pneumontia; PML, progressive multifocal leukoencephalopa-
thy.

mean weight was 72 kg. The cohort lost an average of
0.23 kg, or 0.2% of baseline body weight, in the first
4-month period. Before study entry, 44% of participants
had had an AIDS-defining illness, whereas 13% devel-
oped AIDS during the initial 4-month period of obser-
vation.

During the follow-up period, 46% of the cohort died
and 51% had at least one opportunistic identified corn-
plication. Proporticnal hazards analyses adjusting for the
covariates in Table 1 demonstrate a statistically signifi-
cant increased risk of death (2.54; p < .001) and any
opportunistic complication (1.87; p < .001) for individu-
als with >10% weight loss and (2.22; p < .001) and (1.89;
p < .001) respectively for those who lost between 5% and
10% over a 4-month period relative to those with no
weight loss during the same time period (Table 2). When
those who lost between 0% and 5% of their body weight
are compared with those who did not lose weight, the
relative risks are 1.26 (p < .01) and 1.19 (p < .01) for
death and any opportunistic complication, respectively.
Kaplan-Meier survival plots, stratified according to CD4
cell count at baseline and amount of weight change are
shown in Figure 1. The occurrence of the first opportu-
nistic condition, stratified according to CD4 cell count
and amount of weight loss are given in Figure 2. With the
exception of invasive candidiasis, the relative risks of the
occurrence of specific complications listed in Table 2,
for patients with weight loss of 5% to 10%, relative to
those with no weight loss, are all statistically significant.
For those who lost <5% of their body weight, the relative
risk for any opportunistic complication, for CMV dis-
ease, as well as other opportunistic infections and ma-
lignancies were also statistically significant. The relative
risk of individual complications was also significantly
higher in those who lost >10% body weight but this
analysis was hampered by the small sample size in each
group.

Those individuals with no prior history of an oppor-
tunistic complication still had an increased risk of death
or an opportunistic complication if they lost 5% to 10%
of their body weight over 4 months, when compared with
those who did not fose weight (Table 3).

DISCUSSION

We have shown that mild (<5%) or moderate weight
loss (between 5%—10% of body weight over a 4-month
period) in an HIV-infected adult is predictive of de-
creased survival and an increased risk of developing an
opportunistic complication. Furthermore, weight loss of
as little as 5% to 10% is strongly associated with the

Journal of Acquired Inunune Deficiency Syndromes and Hwnan Retravirelogy, Vol. 18, No. 1, May I, {998




WEIGHT LOSS AS A PREDICTOR OF SURVIVAL AND DISEASE PROGRESSION 83

100 A 100
w0 90
80 o0
70 70
s w \ [
2 1 2N M T
E - -\.\ S0
\u
40 ~~_j 40
304 T %
< —10% (N= 129 -
0{-_ . -10%k -5% M= 274 20
. —S% 0% (N=
10 =7 10
. > 0% N=1)
0 . v + + 0
] 4 8 12 16 20 23 o] 32
Months from 4 Month Welight
00 iy B 100
90 20
80 80
o 70
2w 0
<
§ 50 50
40 40
¢f{ Y 30
< -T0%{N=8) L ...,
0 -10% to -5% (N=106) 1 20
—— 5%t 0% (N= -
10 N=2021 10
..... > 0% (N=301)
0 0

L] 4 8 12 18 20 24 28 32
Monthe from 4 Month Welght

had i C 100
° 80
bt o]
b 70
£° @
R
E 5 N 50
RS
T,
@ e |
R
* .. - 30
< —WK N= &y L
20 . oxta-sweny 00 L TR 20
—— =5% 10 0% (H=
b e 10
..... > 0% (Hasn}
LR

100
90
80
70
2w 60
<
; 50 50
0 0
30 30
. < -HWMN=1)
201 .. -w%to -5%{N= S5} 20
——  -E% 00X (N=267)
10 10
..... > 0% (N=#3)
0 + . - . . - . + 0
[ 4 8 12 16 20 24 28 32

Months from 4 Month Weight

FIG. 1. Time to death by percent weight change in the first 4 months for (A) all participants, (B) those with baseline CD4 count of <25
cellsfmm?®, {C) those with baseline CD4 cell count of 25 to 99 celis/mm?®, and (D) those with baseline CD4 cell count of 100 to 499

cells/mm?.

onset of individual opportunistic complications, includ-
ing PCP, CMV disease, systemic MAC infection, and
ADC. We have also shown that weight foss is predictive
of decreased survival and an increased risk of future
opportunistic complications, even in the absence of prior
or concurrent AIDS-defining complications.

An association between severe weight loss and sur-
vival has been previously described. Kotler et al. (9)
demonstrated a linear relation between the severity of
tissue depletion and survival in patients with end-stage
HIV infection. The study suggested that a loss of 34% of
ideal body weight usually resuited in death. They also
noted a similar association between weight loss and
death in other conditions, such as starvation (15). In 2
study of HIV-infected patients who required hospitaliza-
tion, Chlebowski et al. found a correlation between se-
vere weight loss before admission and subsequent mor-
tality (16). Patients with an admission weight of <10%

below their usual body weight survived 520 days,
whereas patients whose weight was >20% below their
usual body weight survived only 48 days. Guenter et al.
(17) found a correlation between baseline body weight
and survival. The risk of death for those whose weight
was <90% of their usual body weight was 8.3 times higher
than those who weighed >90% of their usual body weight.

In a retrospective study of gay men enrolled in the
Multicenter AIDS Cohort Study (MACS), Palenicek et
al. (10) demonstrated a relation between weight loss and
survival. Those with weight loss of >4.5 kg over a 3- to
9-month period had a significantly shorter survival (1.06
years) than those with either <4.5 kg weight loss or those
with weight gain (1.45 years). They also found that
changes in weight, from baseline until 3 months before
an AIDS diagnosis, correlated with survival after the
AIDS diagnosis. Those with >10% loss of baseline
weight, 5% to 10% loss, and <5% loss survived 0.83,
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FIG.2. Timetoany opportums![c comptlcanon by percent weight change in first 4 months for (A) all participants, (B) those with baseline
CD4 cell count of <25 cellsfimm®, (€} those with baseline CD4 cell count of 25 to 99 cells/fmm?, and (D} those with baseline CD4 cell count
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1.14, and 1.44 years, respectively. When controlled for
other covariates, however, the survival differences were
only significant between those with a >10% weight loss
and those who had lost <5% of body weight.

TABLE 3. Relative risk of death or opportunistic complication for
patients with weight loss compared with those with no weight loss,
stratified by prior history of an opportunistic complication

Death Any OC
Degree No No

of weight History  history History  history

loss All of OC of OC All of OC  of OC
>10% 2.54° 2.58° 2.50° 1.87° 1.70* 232°
5%-10%  2.22° 2.09° 2.66° 1.89¢ 1.907 1.86"
<5% 1.26 1.44% 1.06 1.1¢% 1.22° 1.19

“p < 001

tp < 0L

°p < .05,

OC, opportunistic complication.

Although the relation between weight loss in HEV in-
fection and survival has been demonstrated, our data are
the first to suggest that losses of <10% and even <5% can
be predictive of survival. The relative risk of dying dur-
ing follow-up was 1.26 for those who lost between 0%
and 5% of their body weight relative to those who did not
lose weight over a 4-month period. The relative risk was
2.22 for those who lost 5% to 10% and rose to 2.54 for
those who lost >10%, even when controlled for other
covariates known to be associated with decreased sur-
vival.

Our analysis is also the first to demonstrate a clear
relation between weight loss and an increased risk of
individual opportunistic complications of HIV. Graham
et al. (18) demonstrated an association between de-
creased body mass index in kilograms per square meters
of body area and the onset of fever, AIDS diagnosis, and
CD4 count of <100 cells/mm® in the MACS; however,
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no comrelation with individual opportunistic infections
was found. We have shown that a loss of between 0%
and 5% of body weight over a 4-month period is predic-
tive of the development of an opportunistic complication
of HIV and is also predictive of the development of
.CMYV disease. A loss of 5% to 10% is predictive of the
onset of PCP, systemic MAC infection, and ADC, inde-
pendent of CD4 count, use of antiretroviral chemo-
therapy, or the use of PCP prophylaxis.

Opportunistic infections and malignancies are fre-
quently implicated as the underlying cause of weight loss
and decreased survival (7). Our data demonstrate that
weight loss of as little as 5% to 10% of body weight over
4 months is predictive of death and an increased risk of
opportunistic complications, even in those with no his-
tory of a previous or concurrent opportunistic complica-
tion. This observation supports the hypothesis that a poor
prognosis associated with weight loss in HIV may be
partly attributed to the weight loss itself and not only to
underlying opportunistic complications. Because this
was a retrospective analysis, and because the presence of
occuit opportunistic infections cannot be excluded, fur-
ther investigation is needed in order to clarify a true
cause and effect relation.

Our analysis included individuals who were enroiled
in CPCRA studies before availability of HIV-RNA mea-
surements and before use of protease inhibitors in anti-
retroviral treatment regimens. The impact of protease
inhibiter therapy on body weight is currently being
evaluated. Future studies of the clinical outcomes of
weight change in HIV infection will need to incorporate
measurements of HIV-RNA and be designed to evaluate
the effect of highly active antiretroviral therapy.

As understanding of the relation between changes in
body weight and progression of HIV disease has become
better defined, body weight measurements have become
recognized as an important tool for monitoring clinical
disease progression (19). Our data strengthen the asso-
ciation between weight loss and survival and demon-
strate a relation between weight loss and the risk of in-
dividual opportunistic complications of HIV. Whether
preservation of weight or reversal of weight loss pro-
vides any clinical benefit still needs to be investigated. It
is likely that the serial collection of accurate weight mea-
surements will become a routine cormponent of care for
HIV patients and an important outcome measure in fu-
ture clinical trials of HIV-related therapy.
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