Anabolic steroids for the treatment of weight loss in HIV-
infected individuals (Review)

Johns KKJ, Beddall MJ, Corrin RC

THE COCHRANE
COLLABORATION®

This is a reprint of a Cochrane review, prepared and maintained by The Cochrane Collaboration and published in 7he Cochrane Library
2009, Issue 1

rhttp:/ /www.thecochranelibrary.coml|

WILEY

Publishers Since 1807

Anabolic steroids for the treatment of weight loss in HIV-infected individuals (Review)
Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


http://www.thecochranelibrary.com

TABLE OF CONTENTS

HEADER
ABSTRACT . .
PLAIN LANGUAGE SUMMARY
BACKGROUND
OBJECTIVES
METHODS
RESULTS

Figure 1.

Figure 2.

Figure 3.
DISCUSSION .
AUTHORS’ CONCLUSIONS
ACKNOWLEDGEMENTS
REFERENCES
CHARACTERISTICS OF STUDIES
DATA AND ANALYSES .

Analysis 1.1. Comparison 1 Anabolrc sterord compared to placebo primary analysrs, Outcome 1 Change from baselrne in

lean body mass.

Analysis 1.2. Comparison 1 Anabolrc sterord compared to placebo primary analysis, Outcome 2 Change from baselrne in

body weight. . . . . . .. . .

Analysis 1.3. Comparison 1 Anabolrc sterord compared to placebo primary analysrs, Outcome 3 Deaths

Analysis 1.4. Comparison 1 Anabolic steroid compared to placebo - primary analysis, Outcome 4 Withdrawals or
discontinuations due to adverse events.

Analysis 2.1. Comparison 2 Anabolic steroid compared to placebo subgroups by gender, Outcome 1 Change from basehne

in lean body mass.

Analysis 2.2. Comparison 2 Anabohc sterord compared to placebo subgroups by gender, Outcome 2 Change from basehne

in body weight. .
Analysis 2.3. Comparison 2 Anabohc sterord compared to placebo - subgroups by gender, Outcome 3 Deaths .

Analysis 2.4. Comparison 2 Anabolic steroid compared to placebo - subgroups by gender, Outcome 4 Withdrawals or

discontinuations of study medication due to adverse events.

Analysis 3.1. Comparison 3 Anabolic steroid compared to placebo - men only subgroups by gonadal status, Outcome 1

Change for baseline in lean body mass.

Analysis 3.2. Comparison 3 Anabolic steroid compared to placebo men only subgroups by gonadal status, Outcome 2

Change from baseline in body weight.

Analysis 4.1. Comparison 4 Anabolic steroid compared to placebo - subgroups by treatment durat10n, Outcome 1 Change

from baseline in lean body mass.

Analysis 4.2. Comparison 4 Anabolic steroid compared to placebo - subgroups by treatment durat10n, Outcome 2 Change

from baseline in body weight.

Analysis 5.1. Comparison 5 Anabolic steroid compared to placebo subgroups by treatment dose, Outcome 1 Change from

baseline in lean body mass.

Analysis 5.2. Comparison 5 Anabolic sterord compared to placebo subgroups by treatment dose, utcome 2 Change from

baseline in body weight. .

Analysis 6.1. Comparison 6 Anabolic sterord compared to placebo - subgroups by proportion of study participants on
protease inhibitors, Outcome 1 Change from baseline in lean body mass.

Analysis 6.2. Comparison 6 Anabolic steroid compared to placebo - subgroups by proportion of study participants on
protease inhibitors, Outcome 2 Change from baseline in body weight.

Analysis 7.1. Comparison 7 Anabolic steroid compared to placebo - subgroups by measurement techn1que, Outcome 1

Change from baseline in lean body mass.

Analysis 8.1. Comparison 8 Anabolic steroid compared to placebo - subgroups by methodolog1c quahty score, Outcome 1

Change from baseline in lean body mass.

S O 0N N NN =

D = e
[C-IENI (SR S e}

43

44
45

46

47

48
49

51

52

53

55

56

58

59

60

61

62

63

Anabolic steroids for the treatment of weight loss in HIV-infected individuals (Review)
Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 8.2. Comparison 8 Anabolic steroid compared to placebo - subgroups by methodologic quality score, Outcome 2
Change from baseline in body weight. . . .o .

Analysis 9.1. Comparison 9 Anabolic steroid compared to placebo - subgroups by adequacy of allocatlon concealment
Outcome 1 Change from baseline in lean body mass. . . . .

Analysis 9.2. Comparison 9 Anabolic steroid compared to placebo - subgroups by adequacy of allocatlon concealment
Outcome 2 Change from baseline in body weight. . . e R .
Analysis 10.1. Comparison 10 Anabolic steroid compared to placebo - subgroups by score on randomrzatron Outcome 1
Change from baseline in lean body mass. . . . o .o ..
Analysis 10.2. Comparison 10 Anabolic steroid compared to placebo - subgroups by score on randomrzanon, Outcome 2

Change from baseline in body weight. .
Analysis 11.1. Comparison 11 Anabolic steroid compared to placebo - subgroups by score on descrrptron of Wrthdrawals,
Outcome 1 Change from baseline in lean body mass.
Analysis 11.2. Comparison 11 Anabolic steroid compared to placebo - subgroups by score on descrrptron of Wrthdrawals,
Outcome 2 Change from baseline in body weight. . .. .
Analysis 12.1. Comparison 12 Anabolic steroid compared to placebo - subgroups by total sample size of tr1al Outcome 1
Change from baseline in lean body mass. . .

Analysis 12.2. Comparison 12 Anabolic steroid compared to placebo - subgroups by total sample size of tr1al Outcome 2
Change from baseline in body weight. .

Analysis 13.2. Comparison 13 Anabolic steroid compared to placebo - sensitivity analysrs wrth unpubllshed trlals 1ncluded
Outcome 2 Change from baseline in body weight (subgroups by gender).

Analysis 14.1. Comparison 14 Anabolic steroid compared to placebo - sensitivity analysis Wrth trrals wrth quahty score < 4
excluded, Outcome 1 Change from baseline in lean body mass.

Analysis 14.2. Comparison 14 Anabolic steroid compared to placebo - sensitivity analysrs Wrth trrals wrth quahty score < 4
excluded, Outcome 2 Change from baseline in body weight. .

WHAT’S NEW .

HISTORY .

DECLARATIONS OF INTEREST
SOURCES OF SUPPORT
INDEX TERMS

64
65
67
68
69
70
71
72
73
75
76
77
78
78
78

78
79

Anabolic steroids for the treatment of weight loss in HIV-infected individuals (Review)
Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



[Intervention Review]

Anabolic steroids for the treatment of weight loss in HIV-
infected individuals

Karen KJ ]ohns1 , MJ Beddall?, RC Corrin?

1Bureau of Metabolism, Oncology, and Reproductive Sciences of the Therapeutic Products Directorate, Health Canada, Ottawa,
Canada. 2Ottawa, Canada. 3Bureau of Gastroenterology, Infection and Viral Diseases, Therapuetic Products Directorate, Health
Canada, Ottawa, Canada

Contact address: Karen KJ Johns, Bureau of Metabolism, Oncology, and Reproductive Sciences of the Therapeutic Products Directorate,
Health Canada, Finance Building, Tunney’s Pasture, Ottawa, Ontario, K1H 5T1, Canada. karen_johns@hc-sc.gc.ca.

Editorial group: Cochrane HIV/AIDS Group.
Publication status and date: Edited (no change to conclusions), published in Issue 1, 2009.
Review content assessed as up-to-date: 15 August 2005.

Citation: Johns KKJ, Beddall MJ, Corrin RC. Anabolic steroids for the treatment of weight loss in HIV-infected individuals. Cochrane
Database of Systematic Reviews 2005, Issue 4. Art. No.: CD005483. DOI: 10.1002/14651858.CD005483.

Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

ABSTRACT
Background

Individuals with HIV infection often lose weight during the course of their disease. Furthermore, low serum concentrations of
testosterone are common in individuals with HIV infection, particularly those with weight loss. Treatment of weight loss with anabolic
steroids in HIV-infected individuals may be beneficial.

Objectives
Our objectives were to assess the efficacy and safety of anabolic steroids for the treatment of weight loss in adults with HIV infection.
Search methods

We searched the following databases: Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, AIDSLINE, AID-
Search, EMBASE, CINAHL, Current Contents, and the National Library of Medicine Gateway Abstracts for controlled trials up to
April 2005. We also searched the bibliographies of the identified studies and review the articles. In addition, pharmaceutical manufac-
turers of anabolic steroids were contacted.

Selection criteria

Randomized controlled trials that compared the use of an anabolic steroid to placebo to treat weight loss in adults with HIV were
included. Randomized controlled trials that compared the use of anabolic steroids to placebo for the treatment of weight loss in adults
with HIV were selected. Change from baseline in lean body mass or in body weight was reported as on outcome measure.

Data collection and analysis

Two reviewers independently assessed the trials for quality of randomization, blinding, withdrawals, and adequacy of allocation
concealment. For continuous data, weighted mean differences (WMD) were calculated. For dichotomous outcomes, risk differences,
were calculated. Because of uncertainty as to whether consistent true effects exist in such different populations and treatments, the
authors decided a priori to use random effects models for all outcomes.
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Main results

Thirteen trials met the inclusion criteria. Two hundred ninety-four individuals randomized to anabolic steroid therapy and 238
individuals randomized to placebo were included in the analysis of efficacy for change from baseline in lean body mass. Three hundred
forty-three individuals randomized to anabolic steroid and 286 randomized to placebo were included in the analysis of efficacy for
change from baseline in body weight. The mean methodologic quality of the included studies was 4.1, of a maximum 5 points. Although
significant heterogeneity was present for both outcomes, the average change in lean body mass was 1.3 kg (95% CI: 0.6, 2.0), while
the average change in total body weight was 1.1 kg (95% CI: 0.3, 2.0). A total of eight deaths occurred during the treatment period;
four in the anabolic steroid treatment groups and four in the placebo-treatment groups (risk difference 0.00, 95% CI -0.03, 0.03). The
risk difference for withdrawals or discontinuations of study medication due to adverse events was 0.00 (95% CI: -0.02, 0.03).

Authors’ conclusions

Although the results of the trials were heterogeneous, on average, the administration of anabolic steroids appeared to result in a small
increase in both lean body mass and body weight as compared with placebo. While these results suggest that anabolic steroids may be
useful in the treatment of weight loss in HIV infected individuals, due to limitations, treatment recommendations cannot be made.
Further information is required regarding the long-term benefit and adverse effects of anabolic steroid use, the specific populations for
which anabolic steroid therapy may be most beneficial, and the optimal regime. In addition, the correlation of improvement in lean
body mass with more clinically relevant endpoints, such as physical functioning and survival, needs to be determined.

PLAIN LANGUAGE SUMMARY
Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Anabolic steroids may be beneficial in the treatment of weight loss in HIV-infected individuals. Anabolic steroids include testosterone
and its derivatives. One of the functions of testosterone is to help build muscle. Testosterone has been demonstrated to increase muscle
mass and lean body mass in testosterone-deficient but otherwise healthy men. Individuals with HIV infection often lose weight and
have low blood levels of testosterone; thus, the use of anabolic steroids in the treatment of weight loss in individuals with HIV infection
may be beneficial. The purpose of this review was to evaluate anabolic steroids as a means of treatment of weight loss in individuals with
HIV infection. The review includes 13 randomized clinical trials in the primary analysis. The results suggested that anabolic steroids
increased both lean body mass and body weight. However, the results were not consistent among individual trials and the average
increase was small and may not be clinically relevant. Furthermore, the results need to be interpreted with caution as this meta-analysis
was limited due to small sample sizes; short duration of treatment and of follow-up; and heterogeneity of the study populations, the
anabolic interventions, and concomitant therapies.

BACKGROUND

Hypogonadism, a condition associated with low testosterone lev-

HIV-infected individuals often develop wasting during the course
of their disease. In prospective and retrospective cohort studies of
HIV-infected individuals, increasing weight loss was found to be
significantly associated with decreased survival, as well as with re-
duced quality of life (Bhasin 1999, Mulligan 1999). In addition,
studies have demonstrated that decreased survival is more clearly
associated with changes in lean body mass than with changes in to-
tal body weight (Mulligan 1999). Despite the effectiveness of an-
tiretroviral therapy, in particular highly active antiretroviral ther-
apy (HAART), HIV-associated wasting remains a problem for
many individuals (Dworkin 2003, Smit 2002, Wanke 2000).

els, may be a factor contributing to wasting in HIV-infection. Low
levels of testosterone occur frequently in men with AIDS, and
have also been demonstrated in women with HIV infection and
wasting (Grinspoon 1997). Hypogonadism may cause greater loss
of lean body mass than fat mass. Corcoran et al reported that, in a
study of men with hypogonadism and AIDS wasting (Grinspoon
1996), muscle mass was 75% of the predicted value according to
height, while total body weight was 92% of predicted value ac-
cording to height (Corcoran 1999).

Therefore, it is possible that the therapeutic use of anabolic steroids
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(androgenic hormones that include or are derivatives of testos-
terone) will be beneficial in HIV-infected individuals with weight
loss, in terms of increasing lean body mass, body weight, quality
of life, and overall survival. However, adverse effects of androgens
may include acne, water retention, hepatic toxicity, and endocrine
effects including decreased glucose tolerance and alterations in
lipid profiles. Additionally adverse effects include thegrowth of
facial hair or menstrual irregularities in women, and azoospermia
and gynecomastia in men (Snyder 2001).

(For a discussion of the physiologic effects, routes of delivery, and
adverse effects of anabolic steroids, see Appendix 1.)

OBJECTIVES

To assess the efficacy and safety of anabolic steroids compared to
placebo for the treatment of weight loss in HIV-infected adults.

METHODS

Criteria for considering studies for this review

Types of studies

All randomized controlled clinical trials meeting the inclusion cri-
teria were included in this systematic review. However, the trial
published as an abstract (Bucher 1996) was excluded from the
primary analysis. It was included in secondary sensitivity analyses
only. Trials in which all patients were treated with open label an-
abolic steroid and subsequently randomized to a discontinuation
phase of anabolic steroid or placebo were not included in this re-
view.

Types of participants

Trials involving participants 18 years of age or older with both
HIV infection and weight loss of any amount were included in
this review. Trials involving either men or women or both were
included, as were trials involving either eugonadal or hypogonadal
individuals.

Types of interventions

Randomized controlled trials that compared the use of an anabolic
steroid to placebo to treat weight loss in adults with HIV were in-
cluded. Anabolic steroids included any androgen, either synthetic
or non-synthetic, by any route of administration. It was decided
by the reviewers, a priori, that the intervention should be given for
at least six weeks, as such a time frame was considered necessary

to observe clinically significant changes in body weight or body
composition (Rabkin 2000b). Other interventions, such as nutri-
tional counselling, exercise, or other drug therapies, were accepted
as concomitant therapy, provided they were distributed similarly
between anabolic steroid and control treatment groups.

Types of outcome measures

Trials where outcome measures included change from baseline
in either lean body mass, fat free mass, or body cell mass and/
or change from baseline in body weight were included in this
review. However, trials where these outcome measures were re-
ported as medians or without a measure of variability (Phanuphak,
Schambelan 2001) were excluded.

Search methods for identification of studies

The following databases were searched: The Cochrane Central
Register of Controlled Trials (CENTRAL); MEDLINE, AID-
SLINE, CINAHL, and Current Contents using the OVID in-
terface; EMBASE; AIDSearch using NISC BiblioLine; and the
abstracts in the National Library of Medicine Gateway (NLM).
MeSH headings included: HIV infections, acquired immunode-
ficiency syndrome, body weight, body composition, androgens,
androgens synthetic. Keywords used for the search included: HIV,
AIDS, weight, wasting, lean body mass, body mass, body compo-
sition, cachexia, and the names for each of the anabolic steroids.
The Haynes systematic search filter for randomized trials (Haynes
1994) was used in the OVID searches in order to restrict the search
to potential randomized studies. A similar filter was used in the
EMBASE and AIDSearch searches. A broad search was done of
the NLM database. The OVID search strategy used can be found
in Appendix 2.

CENTRAL was searched for the time period 1980 to February
2005; MEDLINE for 1980 to April 2005; CINAHL for 1982
to April 2005; Current Contents for 1998 to June 2003; and
EMBASE for 1988 to February 2005. AIDSLINE was searched for
the time period 1980 to December 1999 as this database was later
discontinued; subsequently AIDSearch was searched for 1980 to
February 2005. The abstracts contained in the National Library
of Medicine were searched to April 2005.

No language restrictions were applied to these searches.

The lists of references from the studies and review articles identi-
fied from the searches outlined above were manually searched to
include any citations missed by the electronic searches.
Pharmaceutical manufacturers of anabolic steroids were contacted
to identify further clinical studies.

Data collection and analysis

Study Selection
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Only studies published as full publications were considered in the
primary analysis. Trials published as abstracts or as letters to the
editor were included in a secondary sensitivity analysis. Duplicate
publications or publications involving the same patients but dif-
ferent outcomes were included once. Agreement between the two
reviewers, regarding the initial review of the electronic searches,
was assessed using the kappa statistic. In the case of disagreement,
the two observers discussed the issue and attempted to reach con-
sensus. If necessary, a third adjudicator (RC) was used.

Trials to be included in the review were determined independently
by two reviewers (KJ, MB). Each reviewer reviewed the list of ref-
erences and abstracts obtained from the above search strategy. Ref-
erences considered to possibly meet the inclusion criteria by either
reviewer were retrieved and reviewed in full text. All trials meet-
ing the inclusion criteria were included in the review. However,
only those published as full peer-reviewed publications were con-
sidered in the primary meta-analysis, while those published as ab-
stracts or provided by pharmaceutical companies were considered
for inclusion in the secondary sensitivity analysis. Duplicate pub-
lications, or publications involving the same patients but different
outcomes, were included only once. In the case of disagreement,
the two reviewers discussed the reference and reached consensus.

Data Collection

The two reviewers extracted data from the trials using a pre-derived
data extraction tool. In the case of disagreement, the two reviewers
discussed the issue and attempted to reach a consensus. A third
adjudicator was used as necessary. Data were entered into Review
Manager Version 4.2 for Windows.

Data Collected

A) Baseline data:

Baseline data (means or proportions) were collected for each treat-
ment group for each trial. Data regarding age (years), weight (kilo-
grams), weight loss (kilograms), serum testosterone level (nmol/
L), CD4 cell count (cells x 109/ L, and protease inhibitor therapy
(%) were extracted.

B) Outcome data:

Data (mean change, standard deviation, and number of patients
for the continuous variables; and number of participants with
an event and total number of participants for the dichotomous
variables) were extracted for each treatment group for each change
atend of study time point from baseline in lean body mass, change
from baseline in body weight, number of deaths, and number of
study withdrawals or discontinuations of study medication due to
adverse events.

The change from baseline in lean body mass was measured by
change in either lean body mass, fat free mass, or body cell mass us-
ing any accepted measurement technique. For a further discussion
of the definitions and methodology for determining the change in
lean body mass, see Appendix 3.

C) Methodologic quality data:

The methodologic quality of each trial was assessed using vali-

dated assessment tools (Jadad 1996, Schulz 1995,) based on the

following parameters:

Allocation concealment- was allocation concealment adequate,
uncertain, or clearly inadequate?

Randomization- was the trial described as randomized and was
the method of randomization described and appropriate?
Blinding- was the trial described as double-blind and was the
method of double-blinding described and appropriate?
Accounting for withdrawals- was there a description of with-
drawals and drop-outs by treatment group?

For each study, allocation concealment was determined to be ei-
ther: adequate, unclear, inadequate, or not used (Schulz 1995);
and a numerical score was assigned based on a validated five point
scale which included items relating to randomization (2 points),
blinding (2 points), and description of withdrawals and drop-
outs (1 point) (Jadad 1996). Two reviewers reached consensus on
the categorizations of allocation concealment and the numerical
scores.

Change from baseline in lean body mass and body weight, were
generally reported for only those participants that completed the
study. Data on deaths and withdrawals or discontinuations of
study medication due to adverse events, as well as baseline vari-
ables, were generally reported for all randomized participants. Al-
though the authors were contacted in an attempt to obtain data
on the efficacy variables for all randomized participants, these data
were not available. Therefore, the data available in the published
reports were extracted. In addition, although we had planned to
extract data on change from baseline in quality of life and on num-
ber of participants with adverse drug reactions, these data were
generally not available in sufficient detail to allow meta-analysis.
Data Synthesis

Comparisons between treatment groups for continuous outcomes
including change from baseline in lean body mass and change from
baseline in body weight were presented as mean differences in the
change for each trial. Comparisons between treatment groups for
dichotomous outcomes, including deaths and withdrawals from
study or discontinuation of study treatment due to adverse events,
are presented as risk differences for each trial. Risk ratios were
not used because of the significant number of zero cells. One
study (Bhasin 2000) had four treatment groups; testosterone verses
placebo with or without exercise. Because results were not reported
for the overall comparison of anabolic steroid versus placebo,
this study was treated as two separate trials of testosterone verses
placebo, one with concomitant exercise and one without. In ad-
dition, two studies (Hengge 2003a, Miller 1998) had three treat-
ment groups, and compared the effect of two different doses of
anabolic steroids verses placebo. For each of these trials, the results
for the two anabolic steroid groups were treated as two separate
trials, with the results for the placebo group based on half the
numbers in that group.

A summary of the weighted treatment effect was calculated across
trials using the Cochrane statistical package, RevMan Analyses,
Version 1.0 for Windows. The results are expressed as weighted
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mean differences (WMD and 95% CI) for the continuous out-
comes and as pooled risk differences (RD and 95% CI) for the
dichotomous outcomes.
A random-effects model was used due to; the variety of anabolic
steroids being tested, the differences in treatment durations, and
the differences in study populations. It was suspected that het-
erogeneity would be significant for most comparisons. Thus, the
method of DerSimonian and Laird was used in the calculation of
the summary measures of treatment effect.
In order to explore the anticipated heterogeneity, subgroup anal-
yses of trials included in the primary analysis were carried out by
the following factors:

o -gender (men, women, or men and women);

e -gonadal status for trials with men only (hypogonadal men,
eugonadal men);

e -study treatment duration (6 months, 16 weeks, 12 weeks,
8 weeks);

e -study treatment dose (supraphysiologic, physiologic);

e -proportion of study participants on protease inhibitors at
baseline (less than 60%, 60% or greater);

e -measurement technique used to measure lean body mass
(DEXA, BIA);

e -methodologic quality score (5, 4, 3);
-adequacy of allocation concealment (adequate, uncertain);
-quality score on randomization (2, 1);
-quality score on description of withdrawals (1, 0); and
-total sample size of trial (less than 40, 40 to 49, 50 to 59,
60 or greater).

Subgroup analyses by age could not be carried out as the mean
ages of participants in each of the included studies were similar
(range 34 to 42 years). Subgroup analysis by the quality score for
blinding was not carried out as all studies scored 2. Total sample
size was based on total number of randomized subjects in all treat-
ment arms in a trial (i.e., in three arm and factorial design trials,
sample size was categorized based upon all subjects in the trial). In
the subgroup analyses based on factors with more than one level
(i.e. study treatment dosage, study drug duration, methodologic
quality score, trial sample size) categories were presented in order
to attempt to determine any dosage, duration, quality, or sample
size response relationship across trials.

Sensitivity analyses were conducted to evaluate the robustness of
the results of the meta-analysis. These analyses examined the effects
of inclusion of abstracts and methodologic quality. Analyses were
repeated with abstracts included, as well as excluding studies with
quality scores less than 4.

Potential publication bias (or other potential biases associated with
smaller studies) as well as potential heterogeneity due to study
size was assessed by preparing a funnel plot and examining it for
asymmetry.

RESULTS

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies.

The electronic literature searches of The Cochrane Central Reg-
ister of Controlled Trials (CENTRAL), MEDLINE, AIDSLINE,
EMBASE, CINAHL, and Current Contents retrieved 184 ci-
tations. Of these, 66 were potential studies. Thirteen further
potential studies were identified from the search of the Ab-
stracts within the NLM Gateway (Corcoran 2000, Dolan 2004b,
Gold 1994, Gold 1999, Hasheeve 1994, Hengge 2002, Hengge
2004, Hernandez-Lopez 1996, Mulligan 2001, Schambelan 2001,
Schrader 2002, Urbina 2004, Wheeler 1998) and seven further ci-
tations for potential studies (Berger 1993, Engleson 1996, Jeantils
1993, Jekot 1993, Poles 1997, Rabkin 1995a, Rabkin 1995b)
were located by searching the reference lists of the retrieved ar-
ticles and of review articles. In addition, one unpublished study
(Phanuphak) was provided by Organon International. Of these 87
potential studies, 14 (Bhasin 1998, Bhasin 2000, Bucher 1996,
Choi 2005, Coodley 1997, Dobs 1999, Dolan 2004a, Grinspoon
1998a, Grinspoon 2000a, Hengge 2003a, Miller 1998, Mulligan
2005, Strawford 1999a, Wagner 2001) were included in the meta-
analysis as controlled clinical trials. However, one (Bucher 1996)
of these fourteen studies was published as an abstract only and was
therefore included in the secondary sensitivity analyses only.

Of the 73 studies that were excluded:

-three (Berger 1996, Phanuphak, Schambelan 2001) met inclu-
sion criteria but were excluded because data presented were in-
sufficient to allow extrapolation for the meta-analyses. We were
unable to obtain the necessary information from the study authors
{for the trial of Berger we could not interpret the outcome data as
presented in the publication; the abstract of Schambelan presented
outcome data for weight and lean body mass as medians without a
measure of variability; the trial report provided by a pharmaceuti-
cal company (Phanuphak) presented outcome data for weight and
lean body mass as medians with the range (we required the means
and standard deviations)};

-one (Rabkin 2000b) was excluded because the outcomes of inter-
est were not reported for the randomized portion of the study;
-one (Strawford 1999b) was excluded because the treatment du-
ration of the randomized phase was only two weeks;

-one (Batterham 2001) was excluded because comparison was be-
tween anabolic steroid vs. dietary counselling, rather than anabolic
steroid versus no active therapy;

-one (Schrader 2002) was excluded because the anabolic drug treat-
ment group received Human Chorionic Gonadotropin in addi-
tion to anabolic steroids;

-one (Rabkin 2004) was excluded because the entry criteria did
not include weight loss and body weight, and composition were
either not measured or not reported;
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-one (Hengge 1996a) was excluded because although patients were
randomly assigned to one of two anabolic steroid therapy treat-
ment groups, these patients were compared to untreated matched
controls;

-one (Hernandez-Lopez 1996) was excluded because it was not a
randomized study;

-one (Umar 1998) was excluded as the test treatment was DHEA,
which was not considered an anabolic steroid for our meta-analy-
sis;

-two (Rabkin 1999, Rabkin 2000a) were excluded because they
were randomized discontinuation trials;

-eight (Carroll 1997, Jaque 2002, Pharo 1997, Rivera 1999,
Romeyn 2000, Sattler 1999a, Sattler 2002, Schroeder 2001 )
were excluded because both treatment groups received an anabolic
steroid therapy;

-one (Mwamburi 2004a) was excluded because both treatment
groups received an active therapy;

-seventeen were excluded because they were non-controlled studies
(Earthman 2002, Engleson 1996, Fisher 1997, Fisher 1998a, Gold
1994, Gold 1996, Grudzdev 1999, Jeantils 1993, Mooney 1998,
Poles 1997, Rabkin 1995a, Rabkin 1995b, Urbina 2004, Vergel
1998, Wagner 1998a, Wagner 1998b, Wagner 1998c);

-one (Fox-Wheeler 1999) was excluded because it was a non-con-
trolled study in children ;

-one (Hasheeve 1994) was excluded because it was a non-con-
trolled study of DHEA, which was not considered an anabolic
steroid for our meta-analysis;

-one (Stute 1994) was excluded because it was a non-controlled
study of a progestin;

-one (Gold 1999a) was excluded because it was a non-controlled
study in patients with lipodystrophy;

-two (Berger 1993, Jekot 1993) were excluded because they were
non-controlled case series;

-thirteen (Batterham 1997, Corcoran 2000, Dolan 2004b, Garsia
1997, Grinspoon 1998c, Hellerstein 1998, Hengge 1996b,
Hengge 2002, Hengge 2004, Klibanski 1998, Mulligan 2001,
Sattler 1999b, Strawford 1998, Wheeler 1998) were excluded be-
cause they were abstracts of studies later published;

-one (Gold 1999b) was excluded as it was the abstract of a study
report provided by a drug manufacturer; and

-thirteen (Fairfield 2001a, Fairfield 2001b, Fisher 1998b,
Grinspoon 1998b, Grinspoon 1999, Grinspoon 2000b, Hengge
2003b, Mwamburi 2004, Rabkin 1996, Reiter 1996, Schroeder
2003, Van Loan 1999, Wagner 1999) were excluded because they
were publications reporting on patients included in an earlier pub-
lication.

The 13 trials included in the primary efficacy analyses involved 294
individuals treated with an anabolic steroid and 238 individuals
treated with placebo for the analysis of change from baseline in
lean body mass.

For the analysis of change from baseline in body weight, 343
individuals treated with anabolic therapy and 286 individuals

treated with placebo were included. Of these trials, five (Bhasin
1998, Bhasin 2000, Coodley 1997, Dobs 1999, Grinspoon 1998a)
included men with hypogonadism, two (Grinspoon 2000a,
Strawford 1999a) included men that were eugonadal, one (Hengge
2003a) included both men that were eugonadal and women, one
(Wagner 2001) included men with either low normal or low serum
testosterone levels, and four (Choi 2005, Dolan 2004a, Miller
1998, Mulligan 2005) included women. One study was published
as an abstract (Bucher 1996) and thus included only in the sec-
ondary analyses. This study included 56 men (44 treated with an-
abolic steroid and 12 treated with placebo), with gonadal status
not specified.

Risk of bias in included studies

Quality was assessed, as described in the Methods section, by de-
termining the adequacy of allocation concealment (Schulz 1995),
and by a validated five-point scale, which included items relating
to randomization (2 points), blinding (2 points), and description
of withdrawals and dropouts (1 point) (Jadad 1996). Two review-
ers reached consensus on the scores.

For the thirteen studies included in the primary analysis, seven
were considered to have described adequate allocation conceal-
ment, while six did not provide sufficient description to determine
the adequacy of allocation concealment. The mean quality score,
on the five-point scale, of studies included in the primary analysis
was 4.3. Six trials scored 5 points, five scored 4 points, and two
scored 3 points. Considering the components of the quality score
individually, seven studies scored 2 points for randomization while
six scored 1 point. All thirteen studies scored 2 points for blinding.
Ten studies scored 1 point for description of withdrawals while
three scored 0 points.

Effects of interventions

Meta-analysis

Change from baseline in lean body mass:

The change from baseline in lean body mass was not measured
in all studies included in the meta-analysis. In the analysis of the
eleven studies in which it was measured, the heterogeneity was
significant with an 2 of 72%, p < 0.0001, although most of the
results were to the right of the no effect line. The weighted mean
difference (WMD) calculated using a random-effects model was
1.3 kg (95% CI: 0.6, 2.0) but, due to the heterogeneity, this needs
to be interpreted with caution. In the subgroup analysis of men
only, the WMD was 1.5 kg (95% CI: 0.4, 2.6) with significant
heterogeneity (I = 76%, p = 0.002); and in the subgroup of men
with low testosterone levels, the WMD was 0.9 kg (95% CI: -0.2,
2.0) with significant heterogeneity (I = 61%, p = 0.04). In the
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subgroup analysis of women only, the WMD was 1.0 kg (95% CI:
-0.3, 2.2) with significant heterogeneity (I = 81%, p = 0.001).

In order to explore the heterogeneity, trial results were subgrouped
by treatment duration, treatment dose, proportion of subjects on
protease inhibitors, measurement technique used to measure lean
body mass, quality score and its individual components, adequacy
of allocation concealment and sample size. No trends were noted
when trials were ordered by treatment dose or duration. No dif-
ference in treatment effect was noted in trials using DEXA versus
those using BIA to measure lean body mass, nor in those in which
a higher proportion of participants were on protease inhibitors
compared with trials in which a lower proportion of participants
were on protease inhibitors (although data for this factor were not
reported for all trials). When ordered by quality, the study of the
lowest quality showed the only negative effect. When the analysis
was repeated using only studies with a quality score of 4 or greater,
the results were similar to those of the primary analysis. However,
when only studies with a quality score of 5 were included, the

WMD was 2.2 kg (95% CI: 1.4, 3.1), with an 12 of 22%, p =
0.26. When the individual components of the score were consid-
ered, trials with a better score for randomization and trials with
a better score for description of withdrawals showed somewhat
larger treatment effects than those with low randomization scores
or poor descriptions of withdrawals. These subgroup results need
to be interpreted with caution given that subgroup analyses are
observational by nature, and not based on randomized compar-
isons (Decks 2005). Additionally, in this meta-analysis, multiple
subgroup analyses were carried out and many were defined post-
hoc.

No unpublished studies reported results on change in lean body
mass.

The funnel plot (see Figure 1) of the standard error of the WMD
versus the WMD did not suggest publication bias; nor did it sug-
gest that trials with a smaller standard error of the WMD pro-
duced a more accurate estimate of the treatment effect.

Figure 1. Figure l. Funnel plot of results for change from baseline in lean body mass
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Change from baseline in body weight:
All thirteen trials included in the primary analysis for this meta-
analysis reported results for change from baseline in body weight.

As expected, the heterogeneity was significant as determined by
the 12 of 68% (p < 0.0001). Differences from the individual trials
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occurred on both sides of the no effect zero line, although the ma-
jority occurred to the right of this line. The pooled weighted mean
difference (WMD) calculated using a random-effects model was
1.1 kg (95% CI: 0.3, 2.0). However, although significant, this dif-
ference should be interpreted with caution given the heterogeneity
present. Subgroup analyses of those trials that included men only,
of those trials that included men known to be hypogonadal, and
of those that included women only were carried out. In the eight
trials that included men only, the heterogeneity remained signifi-
cant (I? = 68%, p = 0.002) and the WMD was 0.8 kg (95% CI:
-0.3, 1.8); in the five trials that included only hypogonadal men,
the heterogeneity remained significant (I> = 66%, p = 0.01) and
the WMD was 0.2 kg (95% CI: -1.1, 1.4); and in the four trials
that included women only, the heterogeneity was large (I? = 73%,
p = 0.005) and the WMD was 1.3 kg (95% CI: -0.4, 3.1).

The observed heterogeneity was again explored for potential
sources. No trends were noticed when trials were ordered by treat-
ment. When categorized by treatment dose, the results in trials in
which the dose was supraphysiologic showed a larger treatment
effect than in those in which the dose was considered a physi-
ologic replacement dose. There were no apparent differences in
treatment effect between subgroups of studies defined by propor-
tion of participants on protease inhibitors, adequacy of allocation

concealment, or sample size. When ordered by quality, the lower
quality studies produced negative effects, while the higher qual-
ity studies, on average, showed positive effects. In the sensitivity
analysis, in which studies with low quality scores were excluded,
the heterogeneity remained and the WMD of 1.4 kg (95% CI:
0.6, 2.3) was higher than that of the primary analysis. In the six
studies with quality scores of 5, the WMD was 1.6 kg (95% CI:
0.5, 2.7). When the individual components of the quality score
were considered, trials with a better score for randomization and
trials with a better score for description of withdrawals showed
somewhat larger treatment effects. Again, these subgroup results
need to be interpreted with caution.

When all published and unpublished trials included in the analysis,
the results were very similar to those of the primary analysis (I? =
66%, p < 0.0001, WMD = 1.2 kg, 95% CI: 0.4, 1.9).

The funnel plots of the standard error of the WMD versus the
WMD for change from baseline in body weight for trials in the
primary analysis (see Figure 2), and for trials in the sensitivity anal-
ysis, in which the unpublished trial was also included (see Figure
3), did not suggest publication bias. Furthermore, the funnel plots
did not suggest that trials with smaller WMD standard errors pro-

duced more accurate estimate of the treatment effect.

Figure 2. Figure 2. Funnel plot of results for change from baseline in body weight
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Figure 3. Figure |. Funnel plot for change from baseline in body weight with unpublished trial included
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Number of deaths:

In the ten trials included in the primary analysis that reported the
number of deaths, the pooled risk difference was 0.00 (95% CI: -
0.02, 0.03). There was no significant heterogeneity for this result.
Number of withdrawals or discontinuations of study medication due
to adverse events:

Ten studies included in the primary analysis reported the number
of withdrawals or discontinuations of study medication due to
adverse events. Five adverse events were reported in the anabolic
steroid treatment groups while none were reported in the placebo
treatment groups. The pooled risk difference was 0.00 (95% CI -
0.02, 0.03), with no significant heterogeneity.

Descriptive Analysis

We were unable to include all relevant information in the meta-
analysis due to certain limitations; some of this information is
summarized below.

Two unpublished studies (Phanuphak , Schambelan 2001) could
not be included in the meta-analysis due to the unavailability
of necessary summary statistics (i.e., the mean change in lean
body mass and weight and its standard deviation). The study
by Phanuphak showed increases in lean body mass and body
weight with nandrolone with a dose response as compared to
placebo, while the study of Schambelan showed no difference in
the change in lean body mass or weight with testosterone com-

pared to placebo, when both were used in conjunction with mege-
strol. The numerical results are summarized in the table “Charac-
teristics of Excluded Studies.”

All studies included in the meta-analysis documented withdrawals
and discontinuations. There was little consistency among the stud-
ies in specifying the causes of discontinuations. Additionally, con-
sistent methodology was not used to reporting adverse events.
Meaningful analysis was further hampered by the fact that the
studies used different anabolic steroid analogues, routes of deliv-
ery, doses, duration of therapy, and that events occurring could
vary by gender.

Adverse events, when reported, were usually described as mild and
reversible. Events were generally related to either application site
reactions (pain, skin irritation) or consistent with reported side
effects associated with the use of anabolic steroids. Adverse events
included such events as increased liver function tests, acne, mild
hirsutism, breast tenderness, clitoral enlargement, increased libido,
increased aggressiveness/irritability and mood swings among oth-
ers.

Six studies included statements indicating that any withdrawals or
discontinuations were not related to adverse events. Explanations
included refusal to continue, personal reasons or subject lost to

follow-up. A further four studies did document the occasional
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subject in either arm discontinuing due to adverse events such as
increased liver function studies, threatened or completed suicide,
or anxiety/depression. Only one study clearly indicated that the
adverse event causing discontinuation was treatment-related. This
occurred in a subject who developed cannaliculus cholestasis on
oral oxymetholone therapy.

In the studies included in the meta-analysis, there were very few
reported deaths that occurred during treatment. In the three stud-
ies in which deaths occurred during treatment, a total of eight were
documented, including four in the active therapy arms and four
in the placebo arms. Seven of the deaths were considered AIDS-
related. Additionally, one subject who committed suicide was con-
sidered to have experienced an adverse event.

DISCUSSION

Anabolic steroids are currently being used by HIV-infected indi-
viduals for the treatment of weight loss. The results of this meta-
analysis suggest that these steroids, on average, increase both lean
body mass and body weight. However, the magnitude of the in-
crease is not large and may not be considered clinically relevant.
Furthermore, these results need to be interpreted with caution be-
cause the estimate of the treatment effect was based on a relatively
small sample size and significant heterogeneity was present in the
meta-analyses. This heterogeneity was likely introduced by multi-
ple sources of variability across the studies, including differences in
study populations (baseline weight, weight loss, testosterone level,
and stage of HIV illness), differences in interventions (different
dosages, formulations, treatment duration, and concomitant ther-
apies) and differences in the methods of determining the changes
in lean body mass. Because of the many sources of variability, it
is not possible to determine the relative effects of each from the
small number of studies available.

In addition, it is not known whether improvements in the end
points analysed in this meta-analysis correlate with more clinically
relevant endpoints such as survival time, increased muscle strength
and physical functioning, and overall quality of life. Finally, it
should be noted, that in terms of safety and efficacy, the studies
reported in this meta-analysis only studied the short-term effects
of anabolic steroids.

AUTHORS’ CONCLUSIONS
Implications for practice

While the data available suggest that the use of anabolic steroids in
HIV-infected individuals with associated weight loss will result in
small increases in lean body mass and body weight without signifi-
cant numbers of adverse effects, there are significant limitations in
these data and the meta-analysis. Furthermore, while theoretically

an increase in lean body mass should lead to improved physical
functioning and quality of life, and ultimately to increased sur-
vival, this has not been demonstrated.

Implications for research

Further research into the use of anabolic steroids to treat HIV

wasting disease is required to explore:

1) the effectiveness of anabolic steroids in particular populations
(such as those with low testosterone levels versus those with normal

levels, those with differing severities of weight loss);
2) the best agent and dosage to be used in particular populations;

3) the optimal duration of treatment including the effects of cy-
cling therapy;

4) the effects of concomitant therapies, particularly exercise and/
or appetite stimulants; and

5) potential serious but uncommon adverse effects of anabolic
steroids and potential adverse effects resulting from longer periods
of administration of anabolic steroids.

In addition, changes in lean body mass or weight need to be cor-
related with more clinically relevant endpoints such as quality of
life, improved physical functioning and survival. It may be possi-
ble to obtain some of this information from a systematic review
of non-controlled trials or dose comparison trials in the literature,
from observational studies using large clinical databases, and/or
from review and pooling of actual individual patient data from
the randomized studies conducted to date. However, for definitive
answers to many of these questions, it will be necessary to conduct
further randomized trials.

APPENDIX 1: The physiological effects, routes of delivery, and

adverse effects of anabolic steroids

Anabolic steroids are androgenic hormones that include or are
derivatives of testosterone (Kashkin 1989). Androgenic hormones
are cholesterol derivatives that act on the androgen receptor and
result in masculinizing effects. The main androgen in the plasma
of men is testosterone, which is produced by the testis. In women,
testosterone is synthesized in small amounts by both the ovary
and adrenal gland. Androgens have been shown to have anabolic
(nitrogen retaining) effects. These anabolic actions can result in
increase strength and muscle mass (Snyder 2001). Studies of oth-
erwise healthy hypogonadal men have shown significant increases
in body weight and lean body mass with androgen administration
(Bhasin 1997, Brodsky 1996), while studies of eugonadal men
have shown increases in lean body mass and strength with admin-
istration of supraphysiologic doses of testosterone (Bhasin 1999).

The liver metabolizes testosterone very rapidly. Thus, in order to
sustain effective levels, testosterone must be administered either
parenterally as a short acting preparation (propionate) or as es-
terified long acting preparations (enanthate and cypionate) or by
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a transdermal delivery system. Other chemical modifications of
testosterone have led to the production of androgens with greater
anabolic than androgenic effects, (for example oxandrolone and
nandrolone), and of some which can be taken orally, (for example
oxandrolone and oxymetholone) (Snyder 2001).

Adverse effects of androgens in women may include growth of
facial hair or menstrual irregularities. In children, disturbances in
growth and osseous development can occur. In men, azoospermia
may occur due to inhibition of gonadotropin secretion while con-
version of androgens to estrogens may cause gynecomastia. Other
adverse effects include acne, water retention, cholestatic hepatitis,
alterations in various tests of hepatic function, hepatic adenocarci-
noma, and endocrine effects including decreased glucose tolerance
and alterations in lipid profiles (Snyder 2001).

APPENDIX 2: Search strategy used in OVID Searches
1 exp HIV infections/

2 exp AIDS/

3 AIDS.tw.

4 HIV.tw.

5 acquired immun$ syndrome.tw.
6 human immunodeficiency virus.tw.
7 or/1-6

8 exp body weight/

9 exp body composition/

10 lean body mass.tw.

11 weight.tw.

12 body composition.tw.

13 wasting.tw.

14 cachexia.tw.

15 sarcopenia.tw.

16 fat free mass.tw.

17 body cell mass.tw.

18 or/8-17

19 7 and 18

20 exp HIV wasting syndrome/
21 slim disease.tw.

22 or/19-21

23 exp androgens/

24 exp androgens, synthetic/

25 androgen$.tw.

26 anabolic steroid$.tw.

27 etiocholanolone.mp.

28 androst$.sh,tw,mp.

29 prasterone.tw,sh,mp.

30 stanolone.tw,sh,mp.

31 testosterone.tw,sh,mp.

32 methyltestosterone.tw,sh,mp.
33 metribolone.tw;sh,mp.

34 ethylestrenol.sh, tw,mp.

35 fluoxymesterone.tw,sh,mp.
36 mesterolone.tw,sh,mp.

37 methandriol.sh,tw,mp.

38 methandrostenolone.tw,sh,mp.

39 methenolone.sh,tw,mp.

40 nandrolone.sh,tw,mp.

41 norethandrolone.sh,tw,mp.
42 oxandrolone.sh,tw,mp.

43 oxymetholone.sh,tw,mp.
44 stanozolol.sh,tw,mp.

45 trenbolone.sh,tw,mp.

46 amafolone.tw,sh,mp.

47 atromid.sh,tw,mp.

48 benorterone.tw,sh,mp.

49 boldenone.sh,tw,mp.

50 calusterone.tw,sh,mp.

51 danazol.tw,sh,mp.

52 drostanolone.tw,sh,mp.

53 etiocholanone.sh,tw,mp.
54 mestanolone.tw,sh,mp.

55 mibolerone.sh,tw,mp.

56 testololactone.sh,tw,mp.
57 hydroxyandrost$.sh,tw,mp.
58 epiandrosterone.sh, tw,mp.

59 oxotestosterone.sh,tw,mp.
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60 oxoandrostenedione.tw,sh,mp.
61 or/23-60

62 22 and 61

63 randoms$.tw.

64 random allocation/

65 comparative study/

66 placebo$.tw.

67 (controlled adj trial).tw.

68 (double adj blind$).tw.

69 clinical trial.pt.

70 randomized controlled trial.pt.
71 or/63-70

72 or/63-70

73 62 and 72

APPENDIX 3: Definitions and methodology for determining out-

come variables

The change in fat free body mass measured by any accepted tech-
nique was extracted. In general, either fat free mass, lean body
mass, or body cell mass were measured. Fat free mass (FFM) refers
to all mass that is not fat and includes both intracellular and ex-
tracellular water, lean body mass (LBM) is fat free mass minus
bone mineral mass, and body cell mass (BCM) refers to the mass
of metabolically active cells and thus includes intracellular water
but excludes extracellular water (Wang 1992). Although each of
the terms FFM, LBM, and BCM is different, it is assumed in this
review that the change in any of these three measures of body

composition reflects a change in the body cell mass or metabol-
ically active tissue (i.e., that the change in bone mineral mass or
extracellular fluid is minimal before and after treatment in com-
parison with the change in body cell mass). In addition, body
composition can be measured by various techniques. The most
commonly used techniques in the studies included in this review
were bioelectrical impedance analysis (BIA) (single or multiple
frequency) and dual energy X-ray absorptiometry (DEXA). Bio-
electrical impedance analysis measures the electrical conductivity
through the body and uses equations to predict the various com-
ponents of the body including total body water, fat free mass and
body cell mass. Multiple frequency BIA is better able to distin-
guish extracellular from intracellular water fluids and thus results
in better predictions of body composition, particularly in unwell
populations. Dual energy X-ray absorptiometry uses X-rays with
two different energy intensities to measure fat mass, bone mineral
mass, and lean body mass, and does not distinguish between ex-
tracellular and intracellular water.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Bhasin 1998

Methods

Randomized, double-blind, placebo-controlled trial
Trial duration: 12 weeks

Sample size: AS 20, P 21

Withdrawals: AS 6, P 3

Efficacy sample size: AS 14, P 18

Participants

HIV+ men with low serum testosterone levels with mean pretreatment weight loss 3.9 kg (but weight loss
not an inclusion criteria)

Mean age: - 40

Mean weight at baseline: AS 74, P 72

Mean weight loss: AS 4.7, P 3.1

Mean testosterone: AS 8.9, P 7.3

Mean CD4 ct: 249

% on PIs: NR

Interventions

Testosterone transdermal patches, 2 every 24 h (approx testosterone delivery 5 mg per day) applied to
abdomen, back, arms, or thighs nightly vs. placebo patches

Outcomes

Change in body weight

Change in LBM measured by DEXA
Deaths

Withdrawals due to AEs

Notes

Quality score=4
(R1, B2, W1)

Risk of bias

Item

Authors’ judgement Description

Allocation concealment?

Yes A - Adequate

Bhasin 2000(i)-no e

Methods

Randomized, double-blind, placebo-controlled trial
Treatment duration: 16 weeks

Sample size:

AS17,P 14

Withdrawals: AS 2, P 2

Efficacy sample size: AS 15, P 12

Participants

HIV+ men with weight loss >5% and low serum testosterone levels (<12.1 nmol/L (349 ng/dL))
Mean age: AS 41, P 42
Mean weight: AS 77, P 77
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Bhasin 2000(i)-no e

(Continued)

Mean weight loss: AS 7.4, P 6.4

Mean serum testosterone: AS 7.1, P 6.1
Mean CD4 ct: AS 357, P 279

% on PlIs: AS 60, P 40

Interventions Testosterone enanthate 100 mg IM q 1 week vs. placebo
Concomitatnt therapy: no resistance exercise, standardized energy and protein intake

Outcomes Change in body weight
Change in FFM measured by DEXA and D20
Deaths
Witdrawals due to AEs

Notes Quality score =5
(R2, B2, W1)
This trial had four treatement groups (placebo + no exercise, testosterone + no exercise, placebo + exercise,
and testosterone + exercise); results were not presented for the two testosterone treatment groups combined
nor for the two placebo groups combined, therefore we treated the results as coming from two separate
trials, each comparing testosterone to placebo (one with concomitant exercise and one without)

Riske of bias

Item Authors’ judgement Description

Allocation concealment?  Unclear B - Unclear

Bhasin 2000(ii)-exer

Methods Part of Bhasin 2000 study with resistance exercise included
Sample size: AS 15, P 15
Withdrawals: AS 4, P 4
Efficacy sample size: AS 11, P 11
Participants Mean age: AS 40, P 44
Mean weight: AS 69, P 72
Mean weight loss: AS 6.7, P 7.1
Mean serum testosterone: AS 7.0, P 7.0
Mean CD4 ct: AS 340, P 229
% on PIs: AS 55, P 45
Interventions Testosterone enanthate 100 mg IM q 1 week vs. placebo
Concomitant therapy: resistance exercise, standardized energy and protein intake
Outcomes As above
Notes As above
Risk of bias
Anabolic steroids for the treatment of weight loss in HIV-infected individuals (Review) 19

Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Bhasin 2000(ii)-exer (Continued)

Item

Authors’ judgement Description

Allocation concealment?

Unclear B - Unclear

Bucher 1996

Methods

Randomized, double-blind, placebo-controlled trial
Treatment duration: 12 weeks

Sample size: AS 44, P 12

Withdrawals: 3 (treatment group not specified)
Efficacy sample size: NR

Participants

HIV-positive homosexual males, gonadal status not specified
Mean age: AS 35, P 33

Mean weight AS 76, P 70

Mean weight loss: NR

Mean serum testosterone: NR

Mean CD4 ct: AS 395, P 249

% on PIs: NR

Interventions

Nandrolone decanoate 100 mg IM per week vs. placebo

Outcomes

Change in body weight

Change in body composition: results not yet

available

Deaths: NR

Withdrawals due to AEs: overall numbers reported but not by treatment group

Notes

Published abstract from conference proceedings only
Efficacy sample size unclear- we used original sample size for our meta-analysis
Unclear whether variability measure for efficacy outcomes is SD or SE (we assumed it to be the SD)

Risk of bias

Item

Authors’ judgement Description

Allocation concealment?

Unclear B - Unclear

Choi 2004
Methods Randomized, double-blind, placebo-controlled trial
Trial duration: 24 weeks
Sample size: AS 26, P 26
Withdrawals: AS 6, P 8
Efficacy sample size: AS 26, P 26
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Choi 2004 (Continued)

Participants Premenopausal HIV-infected women who lost 5-15% of ususal body weight in prior 6 months and with
relative androgen deficiency (morning testosterone < 33ng/dl, the median of refernce range)
Mean age: ~-38
Mean weight: AS 64.3, P 68.8
Mean weight loss:
Mean serum testosterone: AS 28.9, P 20.4
Mean CD4 ct: AS 481, P 392
% on PIs: NR

Interventions Two testosterone patches applied to abdominal skin twice weekly, estimated delivery rate of testosterone

300 ug/d vs. two placebo patches

Outcomes Change in body weight
Change in fat-free mass measured by DEXA
Deaths: NR
Withdrawals due to AEs: NR

Notes Quality score=4
(R2, B2, W0)
Efficacy analysis by ITT
Risk of bias
Item Authors’ judgement Description
Allocation concealment?  Unclear B - Unclear
Coodley 1997
Methods Randomized, double-blind, placebo-controlled cross-over trial (cross-over portion not included for the

meta-analysis)

Trial duration: 12 weeks

Sample size: 39 (treatment groups not specified)
Withdrawals: 4 (treatment groups not specified)
Efficacy sample size: AS 17, P 18

Participants HIV+ men with weight loss >5% usual body weight, CD4 ct<200, almost all hypogonadal
Mean age: NR
Mean weight: AS 70, P 71
Mean weight loss: NR
Mean serum testosterone: NR (did report free testosterone)
Mean CD4 ct: AS 133, P 90
% on Pls: NR

Interventions Testosterone cypionate 200 mg IM q 2 weeks vs. placebo
Concomitant therapy with megestrol, prednisone, or droanibinol allowed (% in which it was used NR)
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Coodley 1997  (Continued)

Outcomes

Change in body weight

Change in body composition: not measured
Deaths: NR

Withdrawals due to AEs: NR

Notes

Quality score=3

(R1, B2, W0)

Measure of variability on change in weight not presented (nor we able to obtain it by attempting to contact
the author) , only p-value from Wilcoxan’s rank sum test- we have assumed the p-value from t-test and a
common SD for both treatment groups to calculate a SD

Many concomitant therapies allowed

Risk of bias

Item

Authors’ judgement Description

Allocation concealment?

Unclear B - Unclear

Dobs 1999

Methods

Randomized, double-blind, placebo-controlled trial
Trial duration: 12 weeks

Sample size: AS 67, P 66

Withdrawals: AS 15, P 20

Efficacy sample size: AS 52, P 46

Participants

Men with AIDS with weight loss 5-20% of baseline weight, low testosterone levels
Mean age: AS 39, P 41

Mean weight: AS 68, P 69

Mean weight loss: AS 5.4, P 4.8

Mean serum testsoterone: AS 15.4, P 14.9

Mean CD4 ct: AS 156, P 177

% on Pls: NR

Interventions

Testosterone patch 15mg (delivers -6 mg /day) applied to the scrotum each morning and worn for 22-24
hours vs. placebo patch

Concomitant therapy: nutritional evaluation at wks 0,4,8, and 12 with nutritional counselling as necessary
to both treatment groups

Outcomes

Change in body weight

Change in BCM measured by single frequency BIA
Deaths: NR

Withdrawals due to AEs: NR

Notes

Quality score=3

(R1, B2, W0)

Unclear if all patients that did not complete the study were excluded from the efficacy analysis- we assumed
that they were all excluded
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Dobs 1999  (Continued)

Very high drop-out rate

Risk of bias
Item Authors’ judgement Description
Allocation concealment?  Unclear B - Unclear

Dolan 2004a
Methods Randomized, double-blind, placebo-controlled trial
Treatment duration: 6 months
Sample size: AS 29, P 28
Withdrawals: AS 2, P 3
Efficacy sample size: AS 29, P 28
Participants HIV-infected women with weight <90% of ideal or weight loss>10% and with free testosterone < median
of reference range
Mean age: AS 38, P 38
Mean weight: AS 55, P 54
Mean weight loss: AS 17%, P 21%
Mean serum testosterone: AS 22, P 22
Mean CD4 ct: AS 218,P 356
% on Pls: AS 68, P 81
Interventions Testosterone transdermal patch, 4.1 mg/patch, estimated delivery rate of testosterone 150 ug/d, twice
weekly vs. placebo patch
Outcomes Change in body weight
Change in FEM: not reported
Change in fat mass measured by DEXA
Change in muscle mass measured by urinary creatinine excretion on a meat-free diet
Change in fat free mass: not reported
Deaths
Withdrawals due to AEs
Notes Quality score=5
(R2, B2, W1)
Efficacy analysis by ITT
Results for change in FFM not available from author
Risk of bias
Item Authors’ judgement Description
Allocation concealment?  Yes A - Adequate
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Grinspoon 1998a

Methods Randomized, double-blind, placebo-controlled trial
Trial duration: 6 months
Sample size: AS 26, P 25
Withdrawals: AS 4, P 6
Efficacy sample size: AS 22, P 19

Participants HIV+ men with wasting (weight <90% of ideal or weight loss >10% of baseline) and decreased free

testosterone levels

Mean age: AS 40, P 44

Mean weight: AS 66, P 72

Mean weight loss: AS 10.5, P 14.3

Mean serum testosterone: AS 11.3, P 10.1
Mean CD4 ct: AS 188, P 161

% on PIs: AS 19, P 16

Interventions Testosterone enanthate 300 mg IM q 3 weeks for 6 months
Outcomes Change in body weight

Change in FFM measured by DEXA

Deaths

Withdrawals due to AEs

Notes Quality score=5

(R2, B2, W1)
Risk of bias
Item Authors’ judgement Description
Allocation concealment?  Yes A - Adequate
Grinspoon 2000a
Methods Randomized, double-blind, placebo-controlled factorial trial

Treatment duration: 12 wks

Sample size: AS 27, P 27 (AS + RT 13, AS 14; P + RT 14, P 13)
Withdrawals: AS 6, P 5

Efficacy sample size: AS 21, P 22

Participants HIV-infected men with AIDS-related wasting (weight <90% of ideal or self-reported weight loss >10%

and normal serum level of free tesosterone (>42 pmol/L)
Mean age: 38

Mean weight: AS 70, P 67

Mean weight loss: NR

Mean serum tesotsterone: AS 22.5, P 23.0

Mean CD4 ct: AS 430, P 313

% on Pls: 72
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Grinspoon 2000a  (Continued)

Interventions Testosterone enanthate 200 mg IM q 1 week vs. placebo for 12 weeks;
Prgressive resistance training 3 times weekly vs. no training for 12 weeks
Outcomes Change in body weight
Change in LBM
measured by DEXA,
Deaths
Notes Quality score=5
(R2, B2, W1)
Risk of bias
Item Authors’ judgement Description
Allocation concealment?  Yes A - Adequate

Hengge 2003a(i)-bid

Methods

Randomized, double-blind, placebo-controlled trial with two AS doses (BID and TID)
Treatment duration:16 weeks

a) BID dose

Sample size: AS 30, P 28

Withdrawals: AS 5, P 6

Efficacy sample size: AS 25, P 22

Participants

HIV+ men and women with with at least 5% weight loss over 6 months or wieght loss with weight 10%
below ideal body weight

All were eugonadal at baseline

Mean age: AS 41, P 38

Mean weight: AS 65, P 61

Mean weight loss: NR

Mean serum testosterone: AS 20.5, P 24.3

Mean CD4 ct: AS 417, P 529

% on Pls: 100

Interventions

Oxymetholone 50 mg po bid vs. placebo po bid

Outcomes

Change in body weight

Change in LBM measured by tetrapolar BIA
Withdrawals due to AEs

Deaths

Notes

Quality score=5

(R2, B2, W1)

Study publication indicates that measures of variability are SDs; in fact they are SEMs (confirmed by
contacting study author))

Trial included two treatment groups compared to single placebo group- we divided placebo group in half
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Hengge 2003a(i)-bid  (Continued)

for each of the two treatment comparisons

Risk of bias
Item Authors’ judgement Description
Allocation concealment?  Yes A - Adequate

Hengge 2003a(ii)-tid

Methods Part of Hengge 2003 study -second test dose
(i1) TID dose
Sample size: AS 31, P 28
Withdrawals: AS 4, P 3
Efficacy sample size: AS 27, P 22

Participants Mean age: AS 37, P 38
Mean weight: AS 66, P 61
Mean weight loss: NR
Mean serum testosterone: AS 24.6, P 24.3
Mean CD4 ct: AS 484, P 529
% on Pls: 100

Interventions Oxymetholone 50 mg po tid vs. placebo tid

Outcomes As above

Notes As above

Riske of bias

Item Authors’ judgement Description
Allocation concealment?  Yes A - Adequate

Miller 1998(i)-one p

Methods Randomized, double-blind, placebo-controlled trial with two different AS doses
Treatment duration: 12 weeks
a) One AS patch
Sample size: AS 18, P 17
Withdrawals: AS 4, P 4
Efficacy sample size: AS 14, P 13

Participants Women with HIV infection with weight loss >10% pre-illness maximun or <90% ideal, serum free

testosterone < mean of reference range (3 pg/ml)

Mean age: AS 38, P 37
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Miller 1998(i)-one p  (Continued)

Mean weight: AS 52, P 54

Mean weight loss: AS 9.9, P 10.2

Mean serum testosterone: AS 0.68, P 1.13
Mean CD4 ct: AS 264, P 255

% on PIs: NR

Interventions One transdermal testosterone patch containing 4.1 mg of testosterone and expected to deliver 150 ug per
day and one placebo patch applied to abdomen twice weekly at 8 am,
vs. two placebo patches applied twice weekly
Outcomes Change in body weight
Change in LBM measured by DEXA
Deaths
Withdrawals due to AEs
Notes Quality score=4
(R1, B2, W1)
Trial included two treatment groups compared to single placebo group- we divided placebo group in half
for each of the two treatment comparisons
Risk of bias
Item Authors’ judgement Description
Allocation concealment?  Yes A - Adequate

Miller 1998(ii)-two

Methods

Part of Miller 1998 study

(ii) Two AS patches

Sample size: AS 18, P 17
Withdrawals: AS 0, P 4

Efficacy sample size: AS 18, P 13

Participants

Mean age: AS 36, P 37

Mean weight: AS 55, P 54

Mean weight loss: AS 8.8, P 10.2

Mean serum testosterone: AS 0.86, P 1.13
Mean CD4 ct: AS 480, P 255

% on PIs: NR

Interventions

Two transdermal testosterone patches, each containing 4.1 mg of testosterone and expected to deliver 150
ug per day applied to abdomen twice weekly at 8 am vs. two placebo patches applied twice weekly

Outcomes

As above

Notes

As above
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Miller 1998(ii)-two  (Continued)

Risk of bias
Item Authors’ judgement Description
Allocation concealment?  Yes A - Adequate

Mulligan 2005

Methods

Randomized, double-blind, placebo-controlled trial
Trial duration: 12 weeks (placebo-controlled phase)
Sample size: AS 19, P 19

Withdrawals (from placebo-controlled phase): AS 3, P 2
Efficacy sample size: AS 16, P 17

Participants

HIV-infected women with weight loss of 5% or greater or with BMI <20 kg/m2
Median age: AS 36, P 36

Median weight: AS 49.4, P 49.0

Median weight loss: NR

Median serum testosterone: NR

Median CD4 ct: AS 389, P 257

% on Pls: AS 47, P 47

Interventions

Nandrolone decanoate 100 mg IM q 2 weeks vs equivalent volume placebo IM q 2 weeks

Outcomes

Change in body weight

Change in LBM measured by single frequency BIA
Deaths

Withdrawals due to ADRs

Notes

Qualtiy score=4

(R1, B2, W1)

The outcome results for change in body weight and LBM were provided as medians with interquartile
ranges in the study publication; we contacted the authors and obtained these results as means with standard
deviations

Risk of bias

Item

Authors’ judgement Description

Allocation concealment?

Unclear B - Unclear
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Strawford 1999a

Methods

Randomized, double-blind, placebo-controlled trial
Treatment duration: 8 weeks

Sample size: AS 12, P 12

Withdrawals: AS 1, P 1

Efficacy sample size: AS 11, P 11

Participants

HIV seropositive men with >5% weight loss during preceding 2 years but stable past 3 months,
eugonadal

Mean age: AS 42, P 40

Mean weight: AS 69, P 73

Mean weight loss: AS 6.0, P 7.2

Mean serum testosterone: AS 20.9, P 22.7

Mean CD4 ct: AS 234, P 337

% on Pls: 54

Interventions

Oxandrolone 20 mg/day vs. placebo
Concomitant treatment: Supervised progressive resistance exercise (PRE) and physiologic testosterone
replacement (testosterone enathate 100 mg/wk IM)

Outcomes

Change in body weight

Change in LBM measured by DEXA
Deaths

Withdrawals due to AEs

Notes

Quality score=5
(R2, B2, W1)

All patients received physiological replacement of testosterone- we treated this as concomitant therapy

Risk of bias

Item

Authors’ judgement Description

Allocation concealment?

Yes A - Adequate

‘Wagner 2001

Methods

Randomized , double-blind, placebo-controlled three-treatmenf group trial of anabolic steroid and protein
supplements (data from the comparison of AS vs P with concomitant protein supplements used for the
meta-analysis)

Treatment duration: 12 weeks

Sample size: AS 22, P 22

Withdrawals: AS 2, P 2

Efficacy sample size: AS 20, P 20

Participants

HIV+ men with loss of at least 10% of normal body weight and serum testosterone <19.1 (550 ng/dl)
Mean age:41

Mean weight: NR

Mean weight loss: NR

Mean serum testosterone: 13.8
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Wagner 2001  (Continued)

Mean CD4 ct: 229
% on PIs: NR

Interventions Tesosterone cypionate IM q 2 weeks, 200 mg initially, followed by 400 mg vs. placebo
Concomitant therapy with high protein supplements
Outcomes Change in body weight
Change in body composition (FFM and BCM) measured by BIA
Deaths
Withdrawals due to AEs: NR by treatment group
Notes Quality score=4
(R1, B2, W1)
Data from the third treatment group, which received placebo drug and placebo protein supplement, were
not included in the meta-analysis
Risk of bias
Item Authors’ judgement Description
Allocation concealment?  Unclear B - Unclear

Under participants: mean weight and mean weight loss refers to baseline values measured in kilograms

Age is reported in years, weight in kilograms, serum testosterone in ng/dl, CD4 counts in number of cells X 10 to the power 9 per litre

AS=anabolic steroid treatment group

P=placebo treatment group
ADR= adverse drug event

BCM=body cell mass

BIA= bioelectrical impedance analysis

DEXA= dual energy X-ray absorptiometry

FFM=fat free mass
LBM-=lean body mass
NR=not reported
Pls=protease inhibitors
RT=resistance training

Characteristics of excluded studies /[ordered by study ID]

Study

Reason for exclusion

Batterham 1997

Conference abstract of published study (Batterham 2001)
Reason for exclusion: duplicate publication
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Batterham 2001

Randomized study of nandrolone decanoate (100 mgIM q 2 weeks) versus megestrol acetate (400 mg/day)
versus dietary counselling for 12 weeks in 15 males with HIV-associated weight loss. Those randomized to
dietary counselling alone were further randomized to nandrolone or megestrol after completing the dietary
counselling

Reason for exclusion: results presented for subjects receiving nandrolone in first phase and following dietary
counselling combined

Berger 1993

Case series of three men with wasting and muscle weakness related to HIV infection treated successfully
with stanozol 2 to 4 mg TID

Reason for exclusion: non-controlled case series

Berger 1996

Randomized double-blind study of oxandrolone (5 mg per day or 15 mg per day versus placebo for 16
weeks in 63 HIV-seropositive men with >10% loss of body weight

Reason for exclusion: unable to interpret data for main outcome (change in body weight) - data presented
in graph inconsistent with those reported in the text; we were unable to obtain clarification by attempting
to contact the author

Carroll 1997

Conference abstract of randomized study of oxandrolone 10 mg/day compared to oxandrolone 20 mg/day
for 16 weeks in conjunction with resistance training and nutritional support in 20 HIV positive women
with wasting syndrome

Reason for exclusion: both treatment groups received anabolic steroid therapy

Corcoran 2000

Conference abstract of published study (Grinspoon 2000a)
Reason for exclusion: duplicate publication

Dolan 2004b

Conference abstract of published study (Dolan 2004a)
Reason for exclusion: duplicate publication

Earthman 2002

Non-controlled study of oxandrolone therapy for an average of 18.6 weeks on the changes in body cell
mass and quality of life in 25 HIV-infected patients

Reason for exclusion: non-controlled study

Engelson 1996

Letter to the editor describing an open label study of testosterone cypionate 400 mg biweekly for 12 weeks
in 29 HIV positive men with sexual dysfunction

Reason for exclusion: non-controlled study

Fairfield 2001a Analysis of patients from the Grinspoon 2000a study to determine effects of testosterone and progressive
resistance training on bone mineral density and bone turnover in eugonadal men with AIDS wasting
Reason for exclusion: duplicate patients

Fairfield 2001b Analysis of patients from the Grinspoon 20002 study to determine effects of testosterone and progressive

resistance training on muscle composition in eugonadal men with AIDS wasting

Reason for exclusion: duplicate patients

Fisher 1997

Conference abstract of study of oxandrolone 20 mg daily with glutamine 20 g daily in 16 male subjects
with HIV infection and weight loss
Reason for exclusion: non-controlled study
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Fisher 1998a

Conference abstract reporting on a open-label, community-based study of oxandrolone 20 mg daily for
up to 12 months in patients with HIV infection associated weight loss- preliminary report on 49 patients
Reason for exclusion: non-controlled study

Fisher 1998b

Conference abstract describing same study as Fisher 1998a
Reason for exclusion: duplicate publication

Fox-Wheeler 1999

Open label study of oxandrolone 0.1 mg/kg/day for 3 months in 9 children with HIV infection and either
malnourishment or risk of malnourishment
Reason for exclusion: non-controlled study, study population was children

Garsia 1997

Conference abstract of published study (Batterham 2001)
Reason for exclusion: duplicate publication

Gold 1994

Conference abstract of pilot study combining nandrolone decanoate 100 mg IM q 2 weeks with resistive
exercise for 16 weeks in HIV patients with weight loss and no improvement with nutrional counselling
Reason for exclusion: non-controlled study

Gold 1996

Open label study of nandrolone decanoate 100 mg/ml IM q 2 weeks for 16 weeks in HIV-positive men
with 5 to 15% of usual body weight loss who did not respond to nutritional assessment and education
Reason for exclusion: non-controlled study

Gold 1999a

Letter to the editor describing a study of nandrolone decanoate 100 mg IM per week for 8 weeks in patients
with HIV-associated lipodystrophy
Reason for exclusion: non-controlled study; population not patients with weight loss

Gold 1999b

Conference abstract of unpublished study (Phanuphak) provided by Organon International

Reason for exclusion: duplicate report

Grinspoon 1998b

Analysis of patients from Grinspoon 1998a study with respect to the GH-IGH-I axis in men with AIDS
wasting syndrome and the effect of testosterone administration on it
Reason for exclusion: duplicate patients

Grinspoon 1998¢

Conference abstract for published study (Grinspoon 1999a)

Reason for exclusion: duplicate publication

Grinspoon 1999

Longer term follow-up of patients from Grinspoon 1998a study; open label continuation of testosterone
enanthate 300 mg IM every 3 weeks for a further 6 months after the initial randomized treatment for 6
months

Reason for exclusion: duplicate patients; longer term follow-up phase was not controlled

Grinspoon 2000b

Analysis of patients from Grinspoon 1998a study with respect to depression indices in hypogonadal and
eugonadal men with AIDS wasting and the response of these indices to testosterone therapy

Reason for exclusion: duplicate patients

Grudzdev 1999

Russian study of nandrolone decanoate 50 mg IM per week for 12 weeks in 13 patients with AIDS and
weight loss
Reason for exclusion: non-controlled study
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Hasheeve 1994

Conference abstract of study evaluating use of DHEA (75 mg orally QD) as an adjunct therapy for HIV
disease in 12 patients with AIDS

Reason for exclusion: no control group, DHEA not considered an anabolic steroid for this meta-analysis,
weight and body composition not assessed

Hellerstein 1998

Conference abstract of published study (Strawford 1998)
Reason for exclusion: duplicate publication

Hengge 1996a

A randomized controlled study in men and women with HIV infection and weight loss of oxymetholone
50 mg po TID plus ketotifen versus oxymetholone versus a control group obtained from patients who did
not desire therapy and matched to treated patients by disease characteristics

Reason for exclusion: comparison between oxymetholone and no treatment based on non-randomized
treatment groups

Hengge 1996b

Conference abstract of published study (Hengge 1996a)
Reason for exclusion: duplicate publication

Hengge 2002 Conference abstract of preliminary results of published study (Hengge 2003a)
Reason for exclusion: duplicate publication

Hengge 2003b Published report of a published study included in the meta-analysis (Hengge 2003a)
Reason for exclusion: duplicate publication

Hengge 2004 Conference abstract of published study (Hengge 2003a)

Reason for exclusion: duplicate publication

Hernandez-Lopez 1996

Study nandrolone decanoate and testosterone and nutritional support in 39 men with wasting compared
to 100 control patients receiving nutrional support without anabolic therapy
Reason for exclusion: non-randomized study

Jaque 2001

Randomized trial of nandrolone (600 mg IM weekly) versus nandrolone plus resistance training for 12
weeks in 30 HIV-positive men
Reason for exclusion: anabolic steroid therapy in both treatment groups

Jeantils 1993

Uncontrolled study of supplementation with oral testosterone undecanoate 40 mg TID for 2 months (as
reported by Coodley)

Reason for exclusion: non-controlled study

Jekot 1993

Clinical observations and monitoring of eight patients with HIV/AIDS self administered or administered
anabolic steroids (exact drug not specified) in cycles (8 to 12 weeks on drug, 8 to 12 weeks off drug) for
periods of 1 to 7 years as part of their HIV/AIDS treatment

Reason for exclusion: retrospective case series with no control group

Klibanski 1998

Conference abstract of published study (Grinspoon 1998a and 1999a)

Reason for exclusion: duplicate publication
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Mooney 1998

Conference abstract of a pilot open label study to evaluate a comprehensive approach to wasting syndrome
which included nandrolone decanoate 200 mg/wk and testosterone enanthate 100 mg/wk for 12 weeks in
30 HIV/AIDS patients

Reason for exclusion: non-controlled study

Mulligan 2001

Conference abstract of published study (Mulligan 2005)
Reason for exclusion: duplicate publication

Mwamburi 2004a

Randomized open-label study comparing oxandrolone to megestrol acetate for 2 months in HIV positive
patients with weight loss receiving HAART
Reason for exclusion: active therapy in both treatment groups

Mwamburi 2004b

Study in which subjects were randomized to either oxandrolone to megestrol acetate for 2 months followed
by both agents and dietary advice for 5 months for all subjects in HIV positive patients with weight loss
receiving HAART; continuation of Mwamburi 2004a study

Reason for exclusion: duplicate patients

Phanuphak

Study report provided by Organon Ltd of a 24 week, randomized, double-blind placebo-controlled dose
ranging study of nandrolone decanoate given IM every 2 weeks in 91 HIV-seropositive men with weight
loss and CD4 counts less than 500; study carried out in Thailand and Brazil

Reason for exclusion: results for change in lean body mass and weight reported as median with range which
are insufficient to allow inclusion in the meta-analysis

Results at 12 weeks: change in lean body mass -0.4, 1.5, 1.9 kg in nandrolone 50, 100, and 150 mg
treatment groups, respectively, 0.3 kg in placebo group; change in weight 0.0, 1.2, and 1.6 kg in nandrolone
50, 100, and 150 mg treatment groups, respectively, -0.7 kg in placebo group

Pharo 1997

Abstract report for conference proceedings of a randomized clinical trial of two different doses of oxan-
drolone (10 mg and 20 mg per day for 16 weeks) in conjunction with resistance training and nutritional
support in 20 women with HIV infection and wasting

Reason for exclusion: both treatment groups received anabolic steroid therapy

Poles 1996

An open label study of oxandrolone 10 mg po BID for up to 120 days in 20 men and one woman AIDS-
related weight loss

Reason for exclusion: non-controlled study

Rabkin 1995a

Non-controlled study of the effects of testosterone replacement in 81 HIV-positive men with low levels of
testosterone
Reason for exclusion: non-controlled study

Rabkin 1995b

Interim results of a 12 week open study of testosterone cypionate 200-400 mg IM q 2 weeks (as reported
by Coodley)

Reason for exclusion: non-controlled study

Rabkin 1996

Preliminary report of results from Rabkin 1999 study

Reason for exclusion: duplicate patients
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Rabkin 1999

Trial involving 124 men with HIV infection, low serum testosterone (<500 ng/dl), and clinical symptoms
of hypogonadism of open label treatment with testosterone cypionate 400 mg IM biweekly for 8 weeks,
followed by a further 4 weeks for responders, followed by a 6 week randomized, placebo-controlled
discontinuation phase in 84 testosterone responders

Reason for exclusion: randomized portion of the study limited to the discontinuation phase

Rabkin 2000a

Study in HIV positive men and women with depressed mood and fatigue of open label DHEA 200 to 500
mg/day for 12 weeks followed by a randomized, double-blind placebo-controlled 4 week discontinuation
phase

Reason for exclusion: randomized portion of the study limited to the discontinuation phase

DHEA not included as an anabolic steroid for this meta-analysis

Rabkin 2000b

A 6 week double-blind, placebo-controlled study of testosterone cypionate 400 mg IM biweekly versus
placebo followed by a 12 week open label phase in which both groups received testosterone. Participants
included HIV-positive men with clinical symptoms of hypogonadism (sexual dysfunction and at least one
of depressed mood, low energy of loss of muscle mass) and low or low normal serum testosterone levels.
Of the 70 patients who completed the placebo-controlled portion of the study, 18 had loss of muscle mass.
Body composition was reported to be assessed monthly, but the results were presented only using a 12
week time frame thus were not presented for the controlled portion of the study

Reason for exclusion: results for change in body weight and body cell mass not reported for the controlled
portion of the study

Rabkin 2004

Double-blind placebo-controlled three-arm trial of fluoxetine, testosterone cypionate 400 mg biweekly for
8 weeks, or double placebo for 8 weeks in 123 HIV-positive men with depression

Reason for exclusion: entry criteria did not include weight loss, change in weight or body composition
either not measured or not reported

Reiter 1996

Conference abstract of same study reported in a second abstract (Bucher 1996)
Reason for exclusion: duplicate publication

Rivera 1999

Randomized cross-over trial of IM testosterone (200 mg q 2 weeks) versus trans-scrotal testosterone (6 mg/
day) for 8 weeks with cross-over the following 8 weeks in 21 HIV patients with weight loss of at least 5%
Reason for exclusion: both treatment groups received anabolic steroid therapy

Romeyn 2000

Letter to the editor describing a pilot study on oxandrolone 10 mg twice daily with randomization to either
progressive resistance exercise or no exercise in HIV-positive subjects with weight loss

Reason for exclusion: both treatment groups received anabolic steroid therapy

Sattler 1999a

Randomized, non-placebo controlled study of nandrolone decanoate IM weekly (200 mg week 1, 400 mg
week 2, 600 mg weeks 3 to 12, 400 mg week 13, 200 mg week 14, 100 mg week 15, and 50 mg week 16)
plus resistance training versus nandrolone alone in men with HIV infection with stable weight

Reason for exclusion: both treatment groups received anabolic steroid therapy; study population required
to have stable weight

Sattler 1999b

Conference abstract of published study (Sattler 2002)
Reason for exclusion: duplicate publication
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Sattler 2002 Randomized trial of nandrolone plus resistance training versus nandrolone for 12 weeks in 30 HIV-infected
men
Reason for exclusion: both treatment groups received anabolic steroid therapy

Schambelan 2001 Conference abstract of a randomized, placebo-controlled trial of testosterone enanthate (200 mg q 2 weeks
in men, 100 mg q 2 weeks in women) for 12 weeks in conjunction with megestrol in all subjects in 81
HIV-positive patients (79 male) with weight loss
Reason for exclusion: results for change in lean body mass and weight were reported as medians with no
measure of variability which are insufficient to allow inclusion in the meta-analysis
Results: change in LBM 3.3 kg in testosterone group, 3.3 kg in placebo group; change in weight 5.3 kg in
testosterone group, 7.3 kg for placebo group

Schrader 2002 Randomized trial of a “stacking” regimen of testosterone cypionate, nandrolone decanoate, and Human
Chorionic Gonadotropin for 16 weeks in conjunction with resistance exercise, nutrional counselling and
dietary supplementation in all patients in 30 HIV-positive males with weight loss
Reason for exclusion: test treatment included anabolic steroids together with HCG

Schroeder 2001 Randomized trial of nandrolone alone versus nandrolone in combination with resistance training for 12
weeks in 23 HIV-positive men
Reason for exclusion: both treatment groups received anabolic steroid therapy

Schroeder 2003 Reanalysis of data from two previous studies of anabolic steroids, one in HIV-positive men (Sattler #1)

and one in older healthy men; in the first study subjects were randomized to nandrolone 600 mg/wk +/-
resistance training

Reason for exclusion: duplicate patients

Strawford 1998

Conference abstract of published study (Strawford 1999a)

Reason for exclusion: duplicate publication

Strawford 1999b

A study including a randomized, double-blind, placebo-controlled phase of nandrolone decanoate 195
mg/wk (240 mg followed by 56 mg q 2 days) versus nandrolone 65 mg/wk (80 mg followed by 19 mg q
2 days) versus placebo for 2 weeks followed by an open label non-controlled phase of nandrolone 200 mg
q 2 weeks for 12 weeks. Study participants were HIV seropositive men with involuntary weight loss >5%
and low to low normal serum testosterone concentrations

Reason for exclusion: controlled portion of study only 14 days

Stute 1994

Abstract from conference proceedings of non-controlled retrospective analysis of 31 cachectic HIV-infected
patients treated with medroxy progesterone acetate (MPA) 1000 mg daily for a mean duration of 11 weeks
Reason for exclusion: non-controlled retrospective study; MPA not an anabolic steroid

Umar 1998

Randomized, placebo-controlled study of DHEA (50 mg daily) for 6 months in 29 female patients with
AIDS

Reason for exclusion: DHEA not included as an anabolic steroid in the meta-analysis

Urbina 2004

Conference abstract report of an open-label study of switching anabolic steroid therapy to oxymetholone 50
mg QD for 24 weeks in 16 HIV positive subjects with wasting and prior treatment with either nandrolone
decanoate or oxandrolone for at least 12 weeks

Reason for exclusion: non-controlled study
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Van Loan 1999

Further analysis of results of Strawford 1999b study
Reason for exclusion: duplicate subjects

Vergel 1998

Conference abstract of an open trial in 30 HIV positive patients with wasting syndrome of nutritional
counselling, enhanced protein nutrition, resistance weight training, daily vitamin/anti-oxidant supplemen-
tation, and a 12 week course of nandrolone decanoate 200 mg/week and testosterone enathate 100 mg/
week to assess change in weight, body cell mass and quality of life

Reason for exclusion: non-controlled study

Wagner 1998a

Twelve week open trial of testosterone in men with HIV infection, clinical symptoms of hypogonadism,
and serum testosterone < 500 ng/dl. Study assessed correlates of fatigue and efficacy of testosterone as a
treatment of fatigue

Reason for exclusion: non-controlled study

Wagner 1998b

Open study of testosterone cypionate 200 mg IM followed by 400 mg biweekly for 12 weeks in 23 eugo-
nadal men (serum testosterone > 500 ng/ml) with AIDS with symptoms characteristic of hypogonadism
(diminished libido, low mood, low energy, low appetite/weight loss)

Reason for exclusion: non-controlled study

Wagner 1998¢

A 12 week open trial of testosterone IM biweekly in 54 men with HIV infection, low serum testosterone
and clinical symptoms of hypogonadism analyzed by those who engaged in exercise vs. those who did not

Reason for exclusion: non-controlled study

Wagner 1999

Secondary analysis of data from Rabkin 1995a study of open label testosterone 400 mg IM biweekly for
12 weeks in HIV positive men with clinical symptoms of hypogonadism, low serum testosterone levels
(<500 ng/dl), and CD4 counts < 400. Analysis limited to only those men with significant depletion of
body cell mass to assess effects of testosterone on body composition and weight and predictors of response
in that group

Reason for exclusion: duplicate patients

Reason for exclusion: non-controlled study

Wheeler 1998

Conference abstract of preliminary results of published study (Fox-Wheeler 1999)
Reason for exclusion: duplicate publication
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DATA AND ANALYSES

Comparison 1. Anabolic steroid compared to placebo - primary analysis

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Change from baseline in lean 14 532 Mean Difference (IV, Random, 95% CI) 1.32 [0.59, 2.04]
body mass
2 Change from baseline in body 16 629 Mean Difference (IV, Random, 95% CI) 1.13 [0.29, 1.96]
weight
3 Deaths 13 512 Risk Difference (M-H, Random, 95% CI) 0.00 [-0.03, 0.03]
4 Withdrawals or discontinuations 13 597 Risk Difference (M-H, Random, 95% CI) 0.00 [-0.02, 0.03]

due to adverse events

Comparison 2. Anabolic steroid compared to placebo - subgroups by gender

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Change from baseline in lean 14 532 Mean Difference (IV, Random, 95% CI) 1.32 [0.59, 2.04]
body mass
1.1 Men 8 323 Mean Difference (IV, Random, 95% CI) 1.47 [0.38, 2.55]
1.2 Women 4 135 Mean Difference (IV, Random, 95% CI) 0.97 [-0.31, 2.24]
1.3 Men and women 2 74 Mean Difference (IV, Random, 95% CI) 1.91 [0.06, 3.75]
2 Change from baseline in body 16 629 Mean Difference (IV, Random, 95% CI) 1.13 [0.29, 1.96]
weight
2.1 Men 9 359 Mean Difference (IV, Random, 95% CI) 0.78 [-0.28, 1.84]
2.2 Women 5 196 Mean Difference (IV, Random, 95% CI) 1.33 [-0.40, 3.06]
2.3 Men and women 2 74 Mean Difference (IV, Random, 95% CI) 2.23 [0.62, 3.84]
3 Deaths 13 512 Risk Difference (M-H, Random, 95% CI) 0.00 [-0.03, 0.03]
3.1 Men 7 275 Risk Difference (M-H, Random, 95% CI) -0.00 [-0.04, 0.04]
3.2 Women 4 148 Risk Difference (M-H, Random, 95% CI) 0.01 [-0.04, 0.07]
3.3 Men and women 2 89 Risk Difference (M-H, Random, 95% CI) Not estimable
4 Withdrawals or discontinuations 13 597 Risk Difference (M-H, Random, 95% CI) 0.00 [-0.02, 0.03]
of study medication due to
adverse events
4.1 Men 8 398 Risk Difference (M-H, Random, 95% CI) 0.00 [-0.02, 0.03]
4.2 Women 3 110 Risk Difference (M-H, Random, 95% CI) Not estimable
4.3 Men and women 2 89 Risk Difference (M-H, Random, 95% CI) 0.05 [-0.04, 0.13]
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Comparison 3. Anabolic steroid compared to placebo - men only - subgroups by gonadal status

Outcome or subgroup title

No. of

No. of
studies participants

Statistical method

Effect size

1 Change for baseline in lean body
mass
1.1 Hypogonadal men
1.2 Borderline gonadal status
1.3 Eugonadal men
2 Change from baseline in body
weight
2.1 Hypogonadal men
2.2 Borderline gonadal status
2.3 Eugonadal men

8 323
5 219
1 39
2 65
9 359
6 255
1 39
2 65

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

1.47 [0.38, 2.55]

0.86 [-0.22, 1.95]
0.70 [-0.74, 2.14]
3.29 [2.11, 4.48]
0.78 [-0.28, 1.84]

0.18 [-1.07, 1.43]
1.1 [-0.91, 3.11]
2.32 [1.04, 3.60]

Comparison 4. Anabolic steroid compared to placebo - subgroups by treatment duration

Outcome or subgroup title

No. of

No. of
studies participants

Statistical method

Effect size

1 Change from baseline in lean
body mass
1.1 6 months
1.2 16 weeks
1.3 12 weeks
1.4 8 weeks
2 Change from baseline in body
weight
2.1 6 months
2.2 16 weeks
2.3 12 weeks
2.4 8 weeks

14 532

97
123
290

22
629

LN I N S

—
@)

155
123

329
22

— 00 N W

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

1.32 [0.59, 2.04]

1.33 [-0.80, 3.46]
1.29 [0.18, 2.41]
1.16 [0.11, 2.22]
3.10 [1.11, 5.09]
1.13 [0.29, 1.96]

0.50 [-0.69, 1.69]
1.50 [-0.64, 3.64]
0.96 [-0.29, 2.21]
2.5 [0.47, 4.53]

Comparison 5. Anabolic steroid compared to placebo - subgroups by treatment dose

Outcome or subgroup title

No. of

No. of
studies participants

Statistical method

Effect size

1 Change from baseline in lean
body mass
1.1 Supraphysiologic dose
1.2 Physiologic replacement
dose
2 Change from baseline in body
weight

14 532
8 292
6 240
16 629

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

1.32 [0.59, 2.04]

1.80 [0.79, 2.81]
0.62 [-0.20, 1.43]

1.13 [0.29, 1.96]
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2.1 Supraphysiologic dose 7 236
2.3 Physiologic replacement 9 393

dOSC

Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

2.25 [1.31, 3.19]
0.26 [-0.60, 1.12]

Comparison 6. Anabolic steroid compared to placebo - subgroups by proportion of study participants on protease

inhibitors

Statistical method

Effect size

No. of No. of
Outcome or subgroup title studies participants
1 Change from baseline in lean 8 261
body mass
1.1 Proportion on proteases 5 144
inhibitors less than 60%
1.2 Proportion on proteases 3 117
inhibitors 60% or greater
2 Change from baseline in body 9 319
weight
2.1 Proportion on protease 5 145
inhibitors less than 60%
2.2 Proportion on protease 4 174

inhibitors 60% or greater

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

2.43 [1.67, 3.20]

2.24 [1.18, 3.31]

2.82[1.67, 3.97]

1.92 [0.75, 3.08]

2.07 [-0.02, 4.15]

1.59 [0.57, 2.60]

Comparison 7. Anabolic steroid compared to placebo - subgroups by measurement technique

Statistical method

Effect size

No. of No. of
Outcome or subgroup title studies participants
1 Change from baseline in lean 14 532
body mass
1.1 Measurement by DEXA 9 288
1.2 Measurement by BIA 5 244

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

1.32 [0.59, 2.04]

1.31 [0.47, 2.14]
1.37 [-0.21, 2.96]

Comparison 8. Anabolic steroid compared to placebo - subgroups by methodologic quality score

Statistical method

Effect size

No. of No. of
Outcome or subgroup title studies participants
1 Change from baseline in lean 14 532
body mass
1.1 Quality score 5 7 228
1.2 Quality score 4 6 206
1.3 Quality score 3 1 98

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

1.32 [0.59, 2.04]

2.23 [1.36, 3.09]
0.94 [0.07, 1.82]
-0.3 [-1.07, 0.47]
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2 Change from baseline in body 16

weight
2.1 Quality score 5 8
2.2 Quality score 4 6
2.3 Quality score 3 2

629

286
210
133

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)

1.13 [0.29, 1.96]

1.57 [0.49, 2.66]
1.24 [-0.26, 2.73]
-0.48 [-1.37, 0.40]

Comparison 9. Anabolic steroid compared to placebo - subgroups by adequacy of allocation concealment

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Change from baseline in lean 14 532 Mean Difference (IV, Random, 95% CI) 1.32 [0.59, 2.04]
body mass
1.1 Allocation concealment 8 256 Mean Difference (IV, Random, 95% CI) 1.67 [0.67, 2.67]
adequate
1.2 Allocation concealment 6 276 Mean Difference (IV, Random, 95% CI) 0.91 [-0.19, 2.01]
uncertain
2 Change from baseline in body 16 629 Mean Difference (IV, Random, 95% CI) 1.13 [0.29, 1.96]
weight
2.1 Allocation concealment 9 318 Mean Difference (IV, Random, 95% CI) 1.31 [0.63, 2.00]
adequate
2.2 Allocation concealment 7 311 Mean Difference (IV, Random, 95% CI) 0.81 [-0.78, 2.40]
uncertain

Comparison 10. Anabolic steroid compared to placebo - subgroups by score on randomization

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Change from baseline in lean 14 532 Mean Difference (IV, Random, 95% CI) 1.32 [0.59, 2.04]
body mass
1.1 Randomization score 2 8 285 Mean Difference (IV, Random, 95% CI) 1.84 [0.86, 2.81]
1.2 Randomization score 1 6 247 Mean Difference (IV, Random, 95% CI) 0.80 [-0.15, 1.75]
2 Change from baseline in body 16 629 Mean Difference (IV, Random, 95% CI) 1.13 [0.29, 1.96]
weight
2.1 Randomization score 2 9 343 Mean Difference (IV, Random, 95% CI) 1.42 [0.41, 2.44]
2.2 Randomization score 1 7 286 Mean Difference (IV, Random, 95% CI) 0.78 [-0.60, 2.15]
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Comparison 11. Anabolic steroid compared to placebo - subgroups by score on description of withdrawals

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Change from baseline in lean 14 532 Mean Difference (IV, Random, 95% CI) 1.32 [0.59, 2.04]
body mass
1.1 Description of 12 377 Mean Difference (IV, Random, 95% CI) 1.60 [0.82, 2.38]
withdrawals score 1
1.2 Description of 2 155 Mean Difference (IV, Random, 95% CI) -0.07 [-0.71, 0.57]
withdrawals score 0
2 Change from baseline in body 16 629 Mean Difference (IV, Random, 95% CI) 1.13 [0.29, 1.96]
weight
2.1 Description of 13 439 Mean Difference (IV, Random, 95% CI) 1.54 [0.64, 2.43]
withdrawals score 1
2.2 Description of 3 190 Mean Difference (IV, Random, 95% CI) -0.41 [-1.24, 0.42]

withdrawals score 0

Comparison 12. Anabolic steroid compared to placebo - subgroups by total sample size of trial

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Change from baseline in lean 14 532 Mean Difference (IV, Random, 95% CI) 1.32 [0.59, 2.04]
body mass
1.1 Sample size less than 40 2 55 Mean Difference (IV, Random, 95% CI) 3.18 [2.06, 4.29]
1.2 Sample size 40 to 49 2 71 Mean Difference (IV, Random, 95% CI) 0.95 [-0.05, 1.94]
1.3 Sample size 50 to 59 5 185 Mean Difference (IV, Random, 95% CI) 1.24 [0.03, 2.44]
1.4 Sample size 60 or greater 5 221 Mean Difference (IV, Random, 95% CI) 0.68 [-0.39, 1.74]
2 Change from baseline in body 16 629 Mean Difference (IV, Random, 95% CI) 1.13 [0.29, 1.96]
weight
2.1 Sample size less than 40 3 90 Mean Difference (IV, Random, 95% CI) 1.89 [-1.25, 5.02]
2.2 Sample size 40 to 49 2 71 Mean Difference (IV, Random, 95% CI) 0.46 [-0.84, 1.76]
2.3 Sample size 50 to 59 6 247 Mean Difference (IV, Random, 95% CI) 1.01 [0.17, 1.86]
2.4 Sample size 60 or greater 5 221 Mean Difference (IV, Random, 95% CI) 1.06 [-0.65, 2.76]

Comparison 13. Anabolic steroid compared to placebo - sensitivity analysis with unpublished trials included

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
2 Change from baseline in body 17 685 Mean Difference (IV, Random, 95% CI) 1.16 [0.39, 1.93]
weight (subgroups by gender)
2.1 Men 10 415 Mean Difference (IV, Random, 95% CI) 0.87 [-0.08, 1.83]
2.2 Women 5 196 Mean Difference (IV, Random, 95% CI) 1.33 [-0.40, 3.00]
2.3 Men and women 2 74 Mean Difference (IV, Random, 95% CI) 2.23 [0.62, 3.84]
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Comparison 14. Anabolic steroid compared to placebo - sensitivity analysis with trials with quality score < 4

excluded

Outcome or subgroup title

Statistical method

Effect size

1 Change from baseline in lean
body mass

2 Change from baseline in body
weight

No. of No. of
studies participants
13 434
14 496

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)

1.48 [0.76, 2.20]

1.44 [0.59, 2.30]

Analysis I.1.

from baseline in lean body mass.

Review: Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison:

Outcome:

I Change from baseline in lean body mass

| Anabolic steroid compared to placebo - primary analysis

Comparison | Anabolic steroid compared to placebo - primary analysis, Outcome | Change

Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV.Random,95% ClI
Bhasin 1998 14 1.36 (1.96) 18 0.19 (1.99) ™ 78 % .17 [-021,255]
Bhasin 2000(i)-no e 15 23(23) 12 09 (24) ™ 6.6 % 140[-0.39,3.19]
Bhasin 2000(ii)-exer I 26 (1.3) I 24 (3.6) -1 53% 020[-206, 246 ]
Choi 2004 29 07 (22) 28 0.3 (2.1) s 87 % 040[-072, 152]
Dobs 1999 52 03 (2) 46 0.6 (1.9) - 9.7 % -0.30 [-1.07,047 ]
Grinspoon 1998a 21 2(32) 19 -0.6 (3.3) — 59 % 260058 462]
Grinspoon 2000a 21 44 (22) 22 1(27) - 75% 340[193,487]
Hengge 2003a(i)-bid 25 29 (27) I 0.5 (3.8) 4'* 4.8 % 240 [-0.08, 4.88 ]
Hengge 2003a(ii)-tid 27 1.8 (4.2) I 0.5 (3.8) T 43 % 1.30 [ -145,4.05]
Miller 1998(i)-one p 14 0 (.1 7 0 (.1 -+ 9.1% 00[-1.00, 1.00]
Miller 1998(ii)-two 18 05 (1.3) 6 0 (.1 ™ 8.8 % 050[-057, 1.57]
Mulligan 2005 16 298 (247) 17 -023(127) - 79 % 321 [1.86,456]
Strawford 1999a I 69 (1.7) I 38 (29) _ 60 % 300 1L11,509]
Wagner 2001 20 26 (2.3) 19 19 (23) T™ 7.6 % 070[-074,2.14]
Total (95% CI) 294 238 - 100.0 % 1.32 [ 0.59, 2.04 |
Heterogeneity: Tau? = 1.25; Chi? = 45.84, df = |3 (P = 0.00002); > =72%
Test for overall effect: Z = 3.56 (P = 0.00037)
-10 -5 0 5 10

Favours Placebo

Favours Anabolic S
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Analysis 1.2. Comparison | Anabolic steroid compared to placebo - primary analysis, Outcome 2 Change
from baseline in body weight.

Review: Anabolic steroids for the treatment of weight loss in HIV-infected individuals
Comparison: | Anabolic steroid compared to placebo - primary analysis

Outcome: 2 Change from baseline in body weight

Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV.Random,95% Cl
Bhasin 1998 14 06 (1.9) 18 06 (3) - 69 % 00[-1.71,1.71]
Bhasin 2000(i)-no e 15 26 (2.3) 12 -05(28) - 63 % 3.10[ 1.13,507]
Bhasin 2000(ii)-exer I 0.7 (2) I 22(27) ™7 63% -1.50 [-3.49, 049 ]
Choi 2004 29 I (48) 28 09 (4.2) -1 55% 0.10[-224,244]
Coodley 1997 17 -0.12 (2.6) 18 0.87 (2.6) T 69 % -099[-271,073]
Dobs 1999 52 08 (2.7) 46 I (25) - 8.5 % -030[-1.33,073]
Dolan 2004a 29 05 (32) 28 0.1 (2.6) - 74 % 040 [-1.I1, 191]
Grinspoon 1998a 22 1.6 (5.8) 19 -0.3 (5.5) I 36% 190 [-1.56,536]
Grinspoon 2000a 21 26 (2.5) 22 04 (3) - 7.1% 220[055,385]
Hengge 2003a(i)-bid 25 35 (3.5) I 1 (33) — 54 % 250[0.12,488]
Hengge 2003a(ii)-tid 27 3(26) I I 33) | 59 % 200[-0.18,4.18 ]
Miller 1998(i)-one p 16 1.9 (2.6) 8 0.6 (3.1) o 52% 1.30[-120,3.80]
Miller 1998(ii)-two 18 09 (1.7) 7 06 (3.1) -1 53% 030[-2.13,273]
Mulligan 2005 16 432 (2.62) 17 0.18 (1.98) - 72% 4.14[255,573]
Strawford 1999a I 67 (2) I 4.2 (2.8) i 62% 250[047,453]
Wagner 2001 20 36(32) 19 2532 ™ 62% [LI0[-091,3.11]
Total (95% CI) 343 286 - 100.0 % 1.13 [0.29, 1.96 ]
Heterogeneity: Tau? = 1.85; Chi? = 46.22, df = |5 (P = 0.00005); 1> =68%
Test for overall effect: Z = 2.65 (P = 0.0081)
-10 -5 0 5 10
Favours Placebo Favours Anabolic S
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Analysis 1.3. Comparison | Anabolic steroid compared to placebo - primary analysis, Outcome 3 Deaths.
Review:  Anabolic steroids for the treatment of weight loss in HIV-infected individuals
Comparison: | Anabolic steroid compared to placebo - primary analysis

Outcome: 3 Deaths

Risk Risk
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
Bhasin 1998 0/20 0/21 104 % 0.0 [-0.09, 0.09 ]
Bhasin 2000(i)-no e 0/17 0/14 60 % 00[-0.12,0.12]
Bhasin 2000(ii)-exer 0/15 0/15 58% 00[-0.12,0.12]
Dolan 2004a 1129 0/28 10.1 9% 0.03[-006,0.13]
Grinspoon 1998a 3/26 4/25 24 % -0.04[-023,0.14]
Grinspoon 2000a 0/27 0127 " 175 % 0.0 [-0.07,007]
Hengge 2003a(i)-bid 0/30 0/14 82 % 00[-0.10,0.10]
Hengge 2003a(ii)-tid 0/31 0/14 83 % 00[-0.10,0.10]
Miller 1998(i)-one p 0/18 0/9 36 % 00[-0.15,0.15]
Miller 1998(ii)-two 0/18 0/8 3.1 % 00[-0.17,0.17]
Mulligan 2005 0/19 0/19 9.0% 00[-0.10,0.10]
Strawford 199%9a 0/12 0/12 39 % 00[-0.150.15]
Wagner 2001 0/22 0/22 11.8% 0.0 [-0.08,0.08 ]
Total (95% CI) 284 228 100.0 % 0.00 [ -0.03, 0.03 ]
Total events: 4 (Anabolic Steroid), 4 (Placebo)
Heterogeneity: Tau? = 0.0; Chi? = 0.78, df = 12 (P = 1.00); I> =0.0%
Test for overall effect: Z = 0.16 (P = 0.87)

-1000  -500 0 500 1000

Favours treatment Favours control

Anabolic steroids for the treatment of weight loss in HIV-infected individuals (Review) 45
Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 1.4. Comparison | Anabolic steroid compared to placebo - primary analysis, Outcome 4
Withdrawals or discontinuations due to adverse events.

Review: Anabolic steroids for the treatment of weight loss in HIV-infected individuals
Comparison: | Anabolic steroid compared to placebo - primary analysis

Outcome: 4 Withdrawals or discontinuations due to adverse events

Risk Risk
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
Bhasin 1998 1120 0/21 27 % 0.05[-008,0.18]
Bhasin 2000(i)-no e o/17 0/14 30% 00[-0.12,0.12]
Bhasin 2000(ii)-exer 0/15 0/15 29% 00[-0.12,0.12]
Coodley 1997 0/17 0/18 39 % 00[-0.10,0.10]
Dolan 2004a 029 0/28 9.8 % 00[-007,007]
Grinspoon 1998a 026 0/25 79 % 00[-007,007]
Grinspoon 2000a 0/27 0127 8.9 % 00[-0.07,007]
Hengge 2003a(i)-bid 1730 0/14 3.1 % 0.03[-008,0.15]
Hengge 2003a(ii)-tid 2/31 0/14 25% 0.06[-007,0.19]
Miller 1998(i)-one p 0/18 0/9 1.8 9% 00[-0.150.15]
Miller 1998(ii)-two 0/18 0/8 1.5 % 00[-0.17,0.17]
Strawford 199%9a 17112 0/11 1.0 % 008[-0.12,029]
Wagner 2001 0/67 0/66 n 509 % 00[-0.03,003]
Total (95% CI) 327 270 100.0 % 0.00 [ -0.02, 0.03 ]
Total events: 5 (Anabolic Steroid), O (Placebo)
Heterogeneity: Tau? = 0.0; Chi? = 2.93, df = 12 (P = 1.00); I> =0.0%
Test for overall effect: Z = 0.46 (P = 0.65)
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Analysis 2.1.

Change from baseline in lean body mass.

Review: Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison:

Outcome: | Change from baseline in lean body mass

2 Anabolic steroid compared to placebo - subgroups by gender

Comparison 2 Anabolic steroid compared to placebo - subgroups by gender, Outcome |

Mean Mean
Study or subgroup Anabolic steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV;Random,95% Cl
| Men
Bhasin 1998 14 1.36 (1.96) 18 0.19 (1.99) ™ 78 % 1.171-021,255]
Bhasin 2000(i)-no e 15 23(23) 12 09 (24) ™ 6.6 % 140[-0.39,3.19]
Bhasin 2000(ii)-exer I 26 (1.3) I 24 (3.6) - 53% 020[-2.06, 246 ]
Dobs 1999 52 03(2) 46 06 (1.9) - 9.7 % -030[-1.07,047 ]
Grinspoon 1998a 21 2332 19 0.6 (33) — 59 % 260058, 462]
Grinspoon 2000a 21 44 (22) 22 I 27) - 75% 340[193,487]
Strawford 199%9a I 69 (1.7) I 38 (29) - 6.0 % 310 1.11,509]
Wagner 2001 20 26 (23) 19 1.9 (23) T™ 7.6 % 070[-074,2.14]
Subtotal (95% CI) 165 158 - 56.5% 1.47[0.38, 2.55 ]
Heterogeneity: Tau? = 1.74; Chi? = 28.68, df = 7 (P = 0.00017); I> =76%
Test for overall effect: Z = 2.65 (P = 0.0080)
2 Women
Choi 2004 29 07 (22) 28 03 (2.1) T 8.7 % 040[-0.72, 1.52]
Miller 1998(i)-one p 14 0 (.1 7 0 (1.1 -+ 9.1% 00[-1.00, 1.00]
Miller 1998(ii)-two 18 05 (1.3) 6 0 (.1 ™ 8.8 % 050[-057, 1.57]
Mulligan 2005 16 298 (2.47) 17 -023(1.27) - 79 % 321 [ 1.86,456]
Subtotal (95% CI) 77 58 g 345% 0.97[-0.31, 2.24 ]
Heterogeneity: Tau? = 1.36; Chi> = 1546, df = 3 (P = 0.001); I> =81%
Test for overall effect: Z = 1.49 (P = 0.14)
3 Men and women
Hengge 2003a(i)-bid 25 29 (27) I 05 (38) 48 % 240[-0.08,4.88]
Hengge 2003a(ii)-tid 27 1.8 (42) I 05 (38) T 43% 1.30 [-145,4.05]
Subtotal (95% CI) 52 22 - 9.0% 1.91[0.06,3.75 ]
Heterogeneity: Tau? = 0.0; Chi? = 0.34, df = | (P = 0.56); I> =0.0%
Test for overall effect: Z = 2.03 (P = 0.043)
Total (95% CI) 294 238 * 100.0 % 1.32[0.59, 2.04 ]
Heterogeneity: Tau? = 1.25; Chi? = 45.84, df = 13 (P = 0.00002); 1> =72%
Test for overall effect: Z = 3.56 (P = 0.00037)
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Analysis 2.2. Comparison 2 Anabolic steroid compared to placebo - subgroups by gender, Outcome 2
Change from baseline in body weight.

Review: Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison:

Outcome:

2 Change from baseline in body weight

2 Anabolic steroid compared to placebo - subgroups by gender

Mean Mean
Study or subgroup Anabolic steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV.Random 95% Cl
| Men
Bhasin 1998 14 0.6 (1.9) 18 0.6 (3) - 69 % 00[-1.71,1.71]
Bhasin 2000(i)-no e 15 26(23) 12 -05(2.8) - 63% 3.10[ 1.13,507]
Bhasin 2000(ii)-exer I 07 (2) Il 22(27) T 63% -1.50 [ -3.49, 049 ]
Coodley 1997 17 -0.12 (2.6) 18 0.87 (2.6) - 69 % -099 [-2.71,0.73]
Dobs 1999 52 0.8 (2.7) 46 I.I (25) - 85% -030[-1.33,073]
Grinspoon 1998a 22 1.6 (5.8) 19 -03 (5.5) T 36% 190 [ -1.56,536]
Grinspoon 2000a 21 26 (25) 22 04 (3) - 7.1 % 220[055,385]
Strawford 1999a I 67 (2) Il 42(28) - 62 % 250[047,453]
Wagner 2001 20 36 (32) 19 25 (32) ™ 62 % [.1I0[-091,3.11]
Subtotal (95% CI) 183 176 1 58.1% 0.78 [ -0.28,1.84 ]
Heterogeneity: Tau? = 1.70; Chi? = 24.90, df = 8 (P = 0.002); I> =68%
Test for overall effect: Z = 1.44 (P = 0.15)
2 Women
Choi 2004 29 | (4.8) 28 09 (4.2) - 55% 0.10[-224,244]
Dolan 2004a 29 05 (32) 28 0.1 (2.6) - 74 % 040 [-1.1'1,191]
Miller 1998(i)-one p 16 1.9 (2.6) 8 06 (3.1) T 52% 1.30[-120,3.80]
Miller 1998(ii)-two 18 09 (1.7) 7 06 (3.1) -1 53% 0.30[-2.13,273]
Mulligan 2005 16 432 (2.62) 17 0.18 (1.98) - 72 % 4.14[255,573]
Subtotal (95% CI) 108 88 Ingt 30.7 % 1.33 [ -0.40, 3.06 ]
Heterogeneity: Tau? = 2.78; Chi? = 1493, df = 4 (P = 0.005); I> =73%
Test for overall effect: Z = 1.51 (P =0.13)
3 Men and women
Hengge 2003a(i)-bid 25 35(35) Il I (33) — 54 % 250[0.12,4.88]
Hengge 2003a(ii)-tid 27 3(26) Il I (33) ™ 59 % 200[-0.18,4.18 ]
Subtotal (95% CI) 52 22 - 11.3% 2.23[0.62, 3.84 ]
Heterogeneity: Tau? = 0.0; Chi? = 0.09, df = | (P = 0.76); I> =0.0%

-10 -5 0 5

Favours Placebo

10

Favours Anabolic S

(Continued . . .)

Anabolic steroids for the treatment of weight loss in HIV-infected individuals (Review)
Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

48



(... Continued)

Mean Mean
Study or subgroup Anabolic steroid Placebo Difference Weight Difference
N Mean(SD) Mean(SD) IVRandom,95% CI IV;Random,95% Cl
Test for overall effect: Z = 2.71 (P = 0.0067)
Total (95% CI) 343 286 * 100.0 % 1.13 [0.29, 1.96 ]
Heterogeneity: Tau? = 1.85; Chi? = 46.22, df = |5 (P = 0.00005); 1> =68%
Test for overall effect: Z = 2.65 (P = 0.0081)
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Analysis 2.3. Comparison 2 Anabolic steroid compared to placebo - subgroups by gender, Outcome 3

Deaths.

Review: Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison: 2 Anabolic steroid compared to placebo - subgroups by gender
Outcome: 3 Deaths
Risk Risk
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
| Men
Bhasin 1998 020 0/21 - 104 % 0.0 [-0.09, 009 ]
Bhasin 2000(i)-no e o/17 0/14 - 6.0 % 00[-0.12,0.12]
Bhasin 2000(ii)-exer 0/15 0/15 - 58 % 00[-0.12,0.12]
Grinspoon 1998a 326 4/25 7 24 % -004[-023,0.14]
Grinspoon 2000a 0/27 0127 - 175 % 0.0[-0.07,007]
Strawford 1999a 0/12 0/12 - 39 % 00[-0.150.15]
Wagner 2001 0/22 0/22 - 11.8% 0.0[-0.08,0.08]
Subtotal (95% CI) 139 136 * 57.7 % 0.00 [ -0.04, 0.04 ]
Total events: 3 (Anabolic Steroid), 4 (Placebo)
Heterogeneity: Tau? = 0.0; Chi? = 0.32, df = 6 (P = 1.00); I> =0.0%
Test for overall effect: Z = 0.09 (P = 0.93)
2 Women
Dolan 2004a 1129 0/28 T 10.1 % 0.03[-0.06,0.13]
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(... Continued)

Risk Risk
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
Miller 1998(i)-one p 0/18 0/9 -1 36% 00[-0.150.15]
Miller 1998(ii)-two 0/18 0/8 -1 3.1% 00[-0.17,0.17]
Mulligan 2005 0/19 0/19 - 9.0 % 00[-0.10,0.10]
Subtotal (95% CI) 84 64 > 25.7 % 0.01 [ -0.04, 0.07 ]
Total events: | (Anabolic Steroid), O (Placebo)
Heterogeneity: Tau? = 0.0; Chi? = 0.33, df = 3 (P = 0.95); I> =0.0%
Test for overall effect: Z = 0.46 (P = 0.64)
3 Men and women
Hengge 2003a(i)-bid 0/30 0/14 - 82 % 00[-0.10,0.10]
Hengge 2003a(ii)-tid 0/31 0/14 - 83 % 00[-0.10,0.10]
Subtotal (95% CI) 61 28 - 16.6 % 0.0 [-0.07,0.07 ]
Total events: O (Anabolic Steroid), O (Placebo)
Heterogeneity: Tau? = 0.0; Chi> = 0.0, df = | (P = 1.00); I> =0.0%
Test for overall effect: Z = 0.0 (P = 1.0)
Total (95% CI) 284 228 * 100.0 % 0.00 [ -0.03, 0.03 |
Total events: 4 (Anabolic Steroid), 4 (Placebo)
Heterogeneity: Tau? = 0.0; Chi? = 0.78, df = 12 (P = 1.00); I =0.0%
Test for overall effect: Z = 0.16 (P = 0.87)
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Analysis 2.4. Comparison 2 Anabolic steroid compared to placebo - subgroups by gender, Outcome 4
Withdrawals or discontinuations of study medication due to adverse events.

Review: Anabolic steroids for the treatment of weight loss in HIV-infected individuals
Comparison: 2 Anabolic steroid compared to placebo - subgroups by gender

Outcome: 4 Withdrawals or discontinuations of study medication due to adverse events

Risk Risk
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
| Men
Bhasin 1998 120 0/21 T 27% 0.05[-0.08,0.18]
Bhasin 2000(i)-no e 0/17 0/14 I 30% 00[-0.12,0.12]
Bhasin 2000(ii)-exer 0/15 0/15 -1 29 % 00[-0.12,0.12]
Coodley 1997 o/17 0/18 -1 39 % 00[-0.10,0.10]
Grinspoon 1998a 0/26 0/25 -+ 79 % 0.0 [-0.07,007]
Grinspoon 2000a 0/27 0127 -+ 89 % 0.0 [-0.07,007]
Strawford 1999a 112 0/11 B B 1.0 % 0.08[-0.12,029]
Wagner 2001 0/67 0/66 L 509 % 00[-003,003]
Subtotal (95% CI) 201 197 ¢ 81.2 % 0.00 [ -0.02, 0.03 ]
Total events: 2 (Anabolic Steroid), O (Placebo)
Heterogeneity: Tau? = 0.0; Chi? = 1.56, df = 7 (P = 0.98); I> =0.0%
Test for overall effect: Z = 023 (P = 0.82)
2 Women
Dolan 2004a 029 0/28 -+ 9.8 % 00[-007,007]
Miller 1998(i)-one p 0/18 0/9 - 1.8 % 00[-0.150.15]
Miller 1998(ii)-two 0/18 0/8 1.5 % 00[-0.17,0.17]
Subtotal (95% CI) 65 45 - 13.2 % 0.0 [ -0.06, 0.06 ]
Total events: O (Anabolic Steroid), O (Placebo)
Heterogeneity: Tau? = 0.0; Chi> = 0.0, df = 2 (P = 1.00); 1> =0.0%
Test for overall effect: Z = 0.0 (P = 1.0)
3 Men and women
Hengge 2003a(i)-bid 1/30 0/14 T 3.1 % 0.03[-0.08,0.15]
Hengge 2003a(ii)-tid 2/31 0/14 I 25% 0.06[-0.07,0.19]
Subtotal (95% CI) 61 28 T 5.6 % 0.05 [ -0.04, 0.13 ]
Total events: 3 (Anabolic Steroid), O (Placebo)
Heterogeneity: Tau? = 0.0; Chi? = 0.12, df = | (P = 0.73); I> =0.0%
Test for overall effect: Z = 1.06 (P = 0.29)
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(... Continued)

Risk Risk
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
Total (95% CI) 327 270 . 100.0 % 0.00 [ -0.02, 0.03 |

Total events: 5 (Anabolic Steroid), O (Placebo)
Heterogeneity: Tau? = 0.0; Chi? = 2.93, df = 12 (P = 1.00); I =0.0%
Test for overall effect: Z = 0.46 (P = 0.65)
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Analysis 3.1. Comparison 3 Anabolic steroid compared to placebo - men only - subgroups by gonadal status,
Outcome | Change for baseline in lean body mass.

Review: Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison: 3 Anabolic steroid compared to placebo - men only - subgroups by gonadal status

Outcome: | Change for baseline in lean body mass
Mean Mean
Study or subgroup Anabolic steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IV.Random 95% Cl
I Hypogonadal men
Bhasin 1998 14 1.36 (1.96) 18 0.19 (1.99) ™ 13.6 % 1.171-021,255]
Bhasin 2000(i)-no e I5 23(23) 12 09 (24) ™ 119 % 140 [-0.39, 3.19]
Bhasin 2000(ii)-exer I 26(1.3) Il 24 (3.6) - 9.9 % 0.20 [ -2.06, 246 ]
Dobs 1999 52 03(2) 46 06 (1.9) i 16.1 % -030[-1.07,047]
Grinspoon 1998a 21 2332 19 0.6 (33) — 109 % 260058 462]
Subtotal (95% CI) 113 106 * 62.4% 0.86[-0.22,1.95]
Heterogeneity: Tau? = 0.87; Chi> = 10.14, df = 4 (P = 0.04); I> =61%
Test for overall effect: Z = 1.56 (P = 0.12)
2 Borderline gonadal status
Wagner 2001 20 26(23) 19 1.9 (2.3) ™ 134 % 070 [-0.74,2.14]
Subtotal (95% CI) 20 19 - 13.4 % 0.70 [ -0.74, 2.14 ]
Heterogeneity: not applicable
Test for overall effect: Z = 095 (P = 0.34)
3 Eugonadal men
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(... Continued)

Mean Mean

Study or subgroup Anabolic steroid Placebo Difference Weight Difference

N Mean(SD) N Mean(SD) IVRandom,95% CI IV;Random,95% Cl

Grinspoon 2000a 21 44 (22) 22 I 27) - 132 % 340[1.93,487]
Strawford 199%9a I 69 (1.7) I 38 (29) - 11.0% 300 LI, 509]
Subtotal (95% CI) 32 33 - 243% 3.29[2.11, 4.48]

Heterogeneity: Tau? = 0.0; Chi? = 0.06, df = | (P = 0.81); I> =0.0%
Test for overall effect: Z = 5.47 (P < 0.00001)

Total (95% CI) 165 158 - 100.0 % 1.47 [0.38, 2.55 ]
Heterogeneity: Tau? = 1.74; Chi> = 28.68, df = 7 (P = 0.00017); I> =76%
Test for overall effect: Z = 2.65 (P = 0.0080)
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Analysis 3.2. Comparison 3 Anabolic steroid compared to placebo - men only - subgroups by gonadal status,
Outcome 2 Change from baseline in body weight.

Review: Anabolic steroids for the treatment of weight loss in HIV-infected individuals
Comparison: 3 Anabolic steroid compared to placebo - men only - subgroups by gonadal status

Outcome: 2 Change from baseline in body weight

Mean Mean
Study or subgroup Anabolic steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV;Random,95% Cl
I Hypogonadal men
Bhasin 1998 14 0.6 (1.9) 18 0.6 (3) - 120 % 00[-171,1.71]
Bhasin 2000(i)-no e I5 26(23) 12 -05(2.8) - 109 % 310 1.13,507]
Bhasin 2000(ii)-exer I 07 (2) Il 22(27) ™7 10.8 % -1.50 [-3.49,049 ]
Coodley 1997 17 -0.12 (2.6) 18 0.87 (2.6) T 119 % -099 [-271,0.73]
Dobs 1999 52 0.8 (2.7) 46 I.I(25) - 149 % -030[-1.33,073]
Grinspoon 1998a 22 1.6 (5.8) 19 -03 (5.5) T 6.1 % 190 [ -156,536]
Subtotal (95% CI) 131 124 -> 66.5% 0.18[-1.07,1.43 ]
Heterogeneity: Tau? = 1.50; Chi? = 14.49, df = 5 (P = 0.01); 1> =66%
Test for overall effect: Z =029 (P = 0.77)
2 Borderline gonadal status
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(... Continued)

Mean Mean
Study or subgroup Anabolic steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV;Random,95% Cl
Wagner 2001 20 36 (32) 19 25(32) ™ 10.7 % [LI0[-091,3.11]
Subtotal (95% CI) 20 19 - 10.7 % 1.10 [-0.91,3.11]
Heterogeneity: not applicable
Test for overall effect: Z = 1.07 (P = 0.28)
3 Eugonadal men
Grinspoon 2000a 21 2.6 (2.5) 22 04 (3) - 122 % 220[055,385]
Strawford 1999a I 67 (2) Il 42 (28) - 10.6 % 250[047,453]
Subtotal (95% CI) 32 33 - 22.8% 2.32[1.04, 3.60 ]
Heterogeneity: Tau? = 0.0; Chi? = 0.05, df = | (P = 0.82); I> =0.0%
Test for overall effect: Z = 3.55 (P = 0.00038)
Total (95% CI) 183 176 - 100.0 % 0.78 [ -0.28, 1.84 ]
Heterogeneity: Tau? = 1.70; Chi? = 24.90, df = 8 (P = 0.002); I> =68%
Test for overall effect: Z = 1.44 (P = 0.15)
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Analysis 4.1.

Outcome | Change from baseline in lean body mass.

Review:  Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison:

Outcome: | Change from baseline in lean body mass

4 Anabolic steroid compared to placebo - subgroups by treatment duration

Comparison 4 Anabolic steroid compared to placebo - subgroups by treatment duration,

Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Random,95% Cl IV.Random 95% Cl
| 6 months
Choi 2004 29 07 (22) 28 03 (2.1) T 87 % 040[-072, 1.52]
Grinspoon 1998a 21 2(32) 19 -0.6 (33) - 59 % 260058, 462]
Subtotal (95% CI) 50 47 - 14.6 % 1.33 [-0.80, 3.46 ]
Heterogeneity: Tau? = 1.73; Chi? = 349, df = | (P = 0.06); 1> =71%
Test for overall effect: Z = 1.23 (P = 022)
2 16 weeks
Bhasin 2000(i)-no e 15 23(23) 12 09 (2.4) ™ 6.6 % 140 [-0.39,3.19]
Bhasin 2000(ii)-exer I 26 (1.3) I 24 (3.6) -1 53% 020[-2.06,246]
Hengge 2003a(i)-bid 25 29 (27) I 0.5 (3.8) — 48 % 240 -0.08, 4.88 ]
Hengge 2003a(ii)-tid 27 1.8 (42) I 05 (38) 7 43 % 1.30 [ -145,4.05]
Subtotal (95% CI) 78 45 ht 209% 1.29[0.18, 2.41]
Heterogeneity: Tau? = 0.0; Chi? = 1.67, df = 3 (P = 0.64); I> =0.0%
Test for overall effect: Z = 2.27 (P = 0.023)
312 weeks
Bhasin 1998 14 1.36 (1.96) 18 0.19 (1.99) ™ 78% 117 [-021,255]
Dobs 1999 52 03 (2) 46 06 (1.9) - 9.7 % -030[-1.07,047 ]
Grinspoon 2000a 21 44 (22) 22 1 27) - 75% 340 1.93,4.87]
Miller 1998(i)-one p 14 0 (I.1) 7 0(l.1) - 9.1% 00[-1.00, 1.00]
Miller 1998(ii)-two 18 05 (1.3) 6 0 (l.1) ™ 8.8 % 0.50[-057, 1.57]
Mulligan 2005 16 298 (2.47) 17 -023(1.27) - 79 % 321 [ 1.86,456]
Wagner 2001 20 26 (23) 19 19 (2.3) ™ 76 % 070[-074,2.14]
Subtotal (95% CI) 155 135 * 58.5% 1.16[0.11, 2.22]
Heterogeneity: Tau? = 1.65; Chi? = 35.04, df = 6 (P<0.00001); I> =83%
Test for overall effect: Z = 2.16 (P = 0.031)
4 8 weeks
Strawford 199%9a I 69 (1.7) I 38 (29) - 60 % 300 1LI1,509]
Subtotal (95% CI) 11 11 - 6.0% 3.10[1.11,5.09]
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Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV;Random,95% Cl IV;,Random,95% ClI
Heterogeneity: not applicable
Test for overall effect: Z = 3.06 (P = 0.0022)
Total (95% CI) 294 238 * 100.0 % 1.32[0.59, 2.04 ]
Heterogeneity: Tau? = 1.25; Chi? = 45.84, df = 13 (P = 0.00002); I> =72%
Test for overall effect: Z = 3.56 (P = 0.00037)
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Analysis 4.2. Comparison 4 Anabolic steroid compared to placebo - subgroups by treatment duration,
Outcome 2 Change from baseline in body weight.

Review: Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison:

Outcome:

2 Change from baseline in body weight

4 Anabolic steroid compared to placebo - subgroups by treatment duration

Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Random,95% Cl IV.Random 95% Cl
I 6 months
Choi 2004 29 I (4.8) 28 09 (42) -1 55% 0.10[-224,244]
Dolan 2004a 29 05 (32) 28 0.1 (2.6) T 74 % 040 [-1.11,191]
Grinspoon 1998a 22 1.6 (5.8) 19 -03 (5.5) T 36% 190 [-1.56,5.36]
Subtotal (95% CI) 80 75 hl 16.6 % 0.50 [ -0.69, 1.69 ]
Heterogeneity: Tau? = 0.0; Chi? = 0.76, df = 2 (P = 0.68); I> =0.0%
Test for overall effect: Z = 0.82 (P = 0.41)
2 16 weeks
Bhasin 2000(i)-no e 15 26 (23) 12 -05 (2.8) - 63% 3.10[ 1.13,507]
Bhasin 2000(ii)-exer I 07 (2) I 22(27) T 63% -1.50 [ -349, 049 ]
Hengge 2003a(i)-bid 25 35 (3.5) I 1 33) - 54 % 250[0.12,488]
Hengge 2003a(ii)-tid 27 3(26) I 1 33) — 59 % 200[-0.18,4.18]
Subtotal (95% CI) 78 45 T— 23.9% 1.50 [ -0.64, 3.64 ]
Heterogeneity: Tau? = 3.57; Chi? = 12,17, df = 3 (P = 0.01); 1> =75%
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Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV;Random,95% Cl
Test for overall effect: Z = 1.37 (P = 0.17)
3 12 weeks
Bhasin 1998 14 06 (1.9) 18 06 (3) - 69 % 00[-171,1.71]
Coodley 1997 17 -0.12 (2.6) 18 0.87 (2.6) T 69 % -099[-271,073]
Dobs 1999 52 08 (2.7) 46 I (25) - 85% -030[-1.33,073]
Grinspoon 2000a 21 26 (25) 22 04 (3) - 7.1% 220[055,385]
Miller 1998(i)-one p 16 1.9 (2.6) 8 0.6 (3.1) T 52% 1.30[-120,3.80]
Miller 1998(ii)-two 18 09 (1.7) 7 06 (3.1) -1 53% 030[-2.13,273]
Mulligan 2005 16 432 (2.62) 17 0.18 (1.98) - 72% 4.14[255,573]
Wagner 2001 20 36(32) 19 2532 ™ 62% .10 [-091,3.11]
Subtotal (95% CI) 174 155 g 53.4% 0.96 [ -0.29, 2.21 ]
Heterogeneity: Tau? = 2.39; Chi? = 29.46, df = 7 (P = 0.00012); 1> =76%
Test for overall effect: Z = 1.51 (P =0.13)
4 8 weeks
Strawford 199%9a I 67 (2) I 42 (28) - 62% 250[047,453]
Subtotal (95% CI) 11 11 - 62% 2.50[0.47,4.53]
Heterogeneity: not applicable
Test for overall effect: Z = 241 (P = 0.016)
Total (95% CI) 343 286 A 100.0 % 1.13[0.29,1.96 ]
Heterogeneity: Tau? = 1.85; Chi? = 46.22, df = |5 (P = 0.00005); 1> =68%
Test for overall effect: Z = 2.65 (P = 0.0081)
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Analysis 5.1.

Comparison 5 Anabolic steroid compared to placebo - subgroups by treatment dose,
Outcome | Change from baseline in lean body mass.

Review:  Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison:

Outcome:

I Change from baseline in lean body mass

5 Anabolic steroid compared to placebo - subgroups by treatment dose

Mean Mean
Study or subgroup Anabolic Seroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV;Random,95% Cl IV;Random,95% Cl
| Supraphysiologic dose
Choi 2004 29 07 (22) 28 03 (2.1) ™ 8.7 % 040[-0.72, 1.52]
Grinspoon 2000a 21 44 (22) 22 1 27) - 75% 340 1.93,4.87]
Hengge 2003a(i)-bid 25 29 (2.7) I 05 (38) — 48 % 240 -0.08, 4.88 ]
Hengge 2003a(ii)-tid 27 1.8 (42) I 05 (38) T 43% 1.30 [ -145,4.05]
Miller 1998(ii)-two 18 05 (1.3) 6 0 (.1 ™ 8.8 % 0.50[-057, 1.57]
Mulligan 2005 16 298 (2.47) 17 -023(127) - 79 % 321 [1.86,456]
Strawford 199%a I 69 (1.7) I 38 (29) - 60 % 300 111, 509]
Wagner 2001 20 26 (23) 19 19 (23) ™ 7.6 % 070 [-0.74,2.14]
Subtotal (95% CI) 167 125 - 55.6 % 1.80[0.79,2.81]
Heterogeneity: Tau? = |.41; Chi? = 23.84, df =7 (P = 0.001); > =71%
Test for overall effect: Z = 3.49 (P = 0.00048)
2 Physiologic replacement dose
Bhasin 1998 14 1.36 (1.96) 18 0.19 (1.99) ™ 78% 117 [-021,255]
Bhasin 2000(i)-no e 15 23(23) 12 09 (24) ™ 6.6 % 140[-0.39,3.19]
Bhasin 2000(ii)-exer I 26 (1.3) I 24 (3.6) -1 53% 020[-2.06, 246 ]
Dobs 1999 52 03(2) 46 06 (1.9) - 9.7 % -030[-1.07,047 ]
Grinspoon 1998a 21 2(32) 19 -0.6 (33) - 59 % 260058, 4.62]
Miller 1998(i)-one p 14 0 (.1 7 0(I.1) -+ 9.1% 0.0 [-1.00, 1.00]
Subtotal (95% CI) 127 113 * 44.4% 0.62[-0.20,1.43]
Heterogeneity: Tau? = 0.51; Chi> = 10.64, df = 5 (P = 0.06); I> =53%
Test for overall effect: Z = 1.47 (P = 0.14)
Total (95% CI) 294 238 * 100.0 % 1.32[0.59, 2.04 ]
Heterogeneity: Tau? = 1.25; Chi? = 45.84, df = 13 (P = 0.00002); 1> =72%
Test for overall effect: Z = 3.56 (P = 0.00037)
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Analysis 5.2. Comparison 5 Anabolic steroid compared to placebo - subgroups by treatment dose,

Outcome 2 Change from baseline in body weight.

Review:  Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison:

Outcome: 2 Change from baseline in body weight

5 Anabolic steroid compared to placebo - subgroups by treatment dose

Favours Placebo Favours Anabolic S

Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV.Random,95% ClI
I Supraphysiologic dose
Grinspoon 2000a 21 26 (25) 22 04 (3) - 7.1% 220[055,385]
Hengge 2003a(i)-bid 25 35@35) Il I (33) - 54 % 250[0.12,4.88]
Hengge 2003a(ii)-tid 27 3(26) I 1 (33) T 59 % 200[-0.18,4.18]
Miller 1998(ii)-two 18 09 (1.7) 7 06 (3.1) -1 53% 030[-2.13,273]
Mulligan 2005 16 4.32 (2.62) 17 0.18 (1.98) - 72% 4.14[255,573]
Strawford 1999a I 67 (2) Il 4.2 (2.8) - 62% 250[047,453]
Wagner 2001 20 36(32) 19 25(32) ™ 62% .10 [-091,3.11]
Subtotal (95% CI) 138 98 - 433 % 225[1.31,3.19]
Heterogeneity: Tau? = 0.56; Chi? = 9.25, df = 6 (P = 0.16); 1> =35%
Test for overall effect: Z = 4.71 (P < 0.00001)
3 Physiologic replacement dose
Miller 1998(i)-one p 16 1.9 (2.6) 8 0.6 (3.1) T 52% 1.30[-120,3.80]
Dobs 1999 52 08 (2.7) 46 I.1(25) - 85% -030[-1.33,073]
Bhasin 1998 14 06 (1.9) 18 06 (3) - 69 % 00[-1.71, 1.71]
Bhasin 2000(i)-no e 15 26 (2.3) 12 -05(2.8) - 63% 3.10[ 1.13,507]
Bhasin 2000(ii)-exer I 0.7 (2) Il 22(27) T 63 % -1.50 [-3.49, 049 ]
Choi 2004 29 I (48) 28 09 (4.2) - 55% 0.10[-224,244]
Coodley 1997 17 -0.12 (2.6) 18 087 (2.6) T 69 % -099[-271,073]
Dolan 2004a 29 0532 28 0.1 (2.6) - 74 % 040 [-1.11,191]
Grinspoon 1998a 22 1.6 (5.8) 19 -0.3 (5.5) ] 3.6% 190 [ -1.56,536]
Subtotal (95% CI) 205 188 * 56.7 % 0.26 [ -0.60, 1.12 ]
Heterogeneity: Tau? = 0.80; Chi? = 15.64, df = 8 (P = 0.05); I> =49%
Test for overall effect: Z = 0.59 (P = 0.55)
Total (95% CI) 343 286 * 100.0 % 1.13[0.29,1.96 ]
Heterogeneity: Tau? = 1.85; Chi? = 46.22, df = |5 (P = 0.00005); I* =68%
Test for overall effect: Z = 2.65 (P = 0.0081)
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Analysis 6.1. Comparison 6 Anabolic steroid compared to placebo - subgroups by proportion of study
participants on protease inhibitors, Outcome | Change from baseline in lean body mass.

Review: Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison:

Outcome: | Change from baseline in lean body mass

6 Anabolic steroid compared to placebo - subgroups by proportion of study participants on protease inhibitors

Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IV.Random 95% Cl
| Proportion on proteases inhibitors less than 60%
Bhasin 2000(i)-no e 15 23(23) 12 09 (24) ™ 138% 140 [-0.39,3.19]
Bhasin 2000(ii)-exer I 26 (1.3) I 24 (3.6) 95% 020[-2.06, 246 ]
Grinspoon 1998a 21 2332 19 -0.6 (3.3) — 114 % 260058 462]
Mulligan 2005 16 298 (2.47) 17 -023(127) = 204 % 321 [ 1.86,456]
Strawford 199%9a I 69 (1.7) I 38(29) - 117 % 310 1.11,509]
Subtotal (95% CI) 74 70 e 66.8 % 2.24[1.18,3.31]
Heterogeneity: Tau? = 0.59; Chi? = 671, df = 4 (P = 0.15); I> =40%
Test for overall effect: Z = 4.12 (P = 0.000038)
2 Proportion on proteases inhibitors 60% or greater
Grinspoon 2000a 21 44 (22) 22 1 27) = 183 % 340[1.93,487]
Hengge 2003a(i)-bid 25 29 (27) Il 05 (3.8) - 8.1 % 240 [-0.08, 4.88 ]
Hengge 2003a(ii)-tid 27 1.8 (4.2) Il 05 (3.8) - 68 % 1.30 [ -145,4.05]
Subtotal (95% CI) 73 44 hat 332% 2.82[1.67,3.971]
Heterogeneity: Tau? = 0.0; Chi> = 1.88, df = 2 (P = 0.39); I> =0.0%
Test for overall effect: Z = 4.81 (P < 0.00001)
Total (95% CI) 147 114 - 100.0 % 2.43 [ 1.67,3.20 ]
Heterogeneity: Tau? = 0.27; Chi? = 9.02, df = 7 (P = 0.25); I> =22%
Test for overall effect: Z = 6.24 (P < 0.00001)
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Analysis 6.2. Comparison 6 Anabolic steroid compared to placebo - subgroups by proportion of study
participants on protease inhibitors, Outcome 2 Change from baseline in body weight.

Review:  Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison: 6 Anabolic steroid compared to placebo - subgroups by proportion of study participants on protease inhibitors

Outcome: 2 Change from baseline in body weight

Mean Mean
Study or subgroup Anabolic steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IV.Random 95% Cl
| Proportion on protease inhibitors less than 60%
Bhasin 2000(i)-no e 15 26 (23) 12 -05(28) - 114 9% 3.10[ 1.13,5.07]
Bhasin 2000(ii)-exer I 07 (2) I 22 (27) ™7 114 9% -1.50[-349, 049 ]
Grinspoon 1998a 22 1.6 (5.8) 19 03 (55) T 6.8 % 190 [-1.56,536]
Mulligan 2005 16 432 (2.62) 17 0.18 (1.98) - 129 % 4.14[255,573]
Strawford 199%9a I 67 (2) I 42 (28) - 112% 250[047,453]
Subtotal (95% CI) 75 70 - 53.6 % 2.07 [-0.02, 4.15 ]
Heterogeneity: Tau? = 4.38; Chi? = 19.93, df = 4 (P = 0.00052); I> =80%
Test for overall effect: Z = 1.95 (P = 0.052)
2 Proportion on protease inhibitors 60% or greater
Dolan 2004a 29 05 (32) 28 0.1 (2.6) - 132% 040 [-1.11,191]
Grinspoon 2000a 21 2.6 (2.5) 22 04 (3) - 127 % 220[055,385]
Hengge 2003a(i)-bid 25 35(35) I I (33) - 99 % 250[0.12,488]
Hengge 2003a(ii)-tid 27 3(26) I I (33) T 10.6 % 200[-0.18,4.18]
Subtotal (95% CI) 102 72 b 46.4% 1.59[0.57,2.60]
Heterogeneity: Tau? = 0.18; Chi? = 3.60, df = 3 (P = 0.31); 1> =17%
Test for overall effect: Z = 3.06 (P = 0.0022)
Total (95% CI) 177 142 - 100.0 % 1.92 [ 0.75, 3.08 ]
Heterogeneity: Tau? = 2.07; Chi> = 24.79, df = 8 (P = 0.002); I> =68%
Test for overall effect: Z = 323 (P = 0.0012)
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Analysis 7.1. Comparison 7 Anabolic steroid compared to placebo - subgroups by measurement technique,
Outcome | Change from baseline in lean body mass.

Review:  Anabolic steroids for the treatment of weight loss in HIV-infected individuals
Comparison: 7 Anabolic steroid compared to placebo - subgroups by measurement technique

Outcome: | Change from baseline in lean body mass

Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IVRandom 95% Cl
| Measurement by DEXA
Bhasin 1998 14 1.36 (1.96) 18 0.19 (1.99) ™ 78% 117 [-021,255]
Bhasin 2000(i)-no e 15 23(23) 12 09 (2.4) ™ 6.6 % 140 [-0.39,3.19]
Bhasin 2000(ii)-exer I 26 (1.3) I 24 (36) -1 53% 020[-2.06,246]
Choi 2004 29 07(22) 28 03 (2.1) s 87 % 040[-0.72,152]
Grinspoon 1998a 21 2(32) 19 -0.6 (33) - 59 % 260058, 4.62]
Grinspoon 2000a 21 44 (22) 22 I 27) - 75% 340 1.93,4.87]
Miller 1998(i)-one p 14 0(l.1) 7 0(l.1) -+ 9.1% 00[-1.00, 1.00]
Miller 1998(ii)-two 18 05 (1.3) 6 0(1.1) ™ 88 % 050[-0.57, 157]
Strawford 199%9a I 69 (1.7) I 38(29) - 60 % 310 1.11,509]
Subtotal (95% CI) 154 134 b 65.7 % 1.31[0.47,2.14]
Heterogeneity: Tau? = 1.01; Chi? = 2348, df = 8 (P = 0.003); I> =66%
Test for overall effect: Z = 3.08 (P = 0.0021)
2 Measurement by BIA
Dobs 1999 52 03 (2) 46 06 (1.9) - 9.7 % -030[-1.07,047]
Hengge 2003a(i)-bid 25 29 (27) I 05 (38) 48 % 240[-0.08, 488 ]
Hengge 2003a(ii)-tid 27 1.8 (42) I 05 (38) 7 43 % 1.30 [ -145,4.05]
Mulligan 2005 16 298 (247) 17 -023(127) - 79 % 321 [1.86,456]
Wagner 2001 20 26 (23) 19 19 (2.3) T™ 7.6 % 070 [-0.74,2.14]
Subtotal (95% CI) 140 104 [ 343 % 1.37[-0.21,2.96 ]
Heterogeneity: Tau? = 2.46; Chi> = 21.65, df = 4 (P = 0.00024); I> =82%
Test for overall effect: Z = 1.70 (P = 0.090)
Total (95% CI) 294 238 * 100.0 % 1.32[0.59, 2.04 ]
Heterogeneity: Tau? = 1.25; Chi? = 45.84, df = 13 (P = 0.00002); 1> =72%
Test for overall effect: Z = 3.56 (P = 0.00037)
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Analysis 8.1. Comparison 8 Anabolic steroid compared to placebo - subgroups by methodologic quality
score, Outcome | Change from baseline in lean body mass.

Review: Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison:

Outcome: | Change from baseline in lean body mass

8 Anabolic steroid compared to placebo - subgroups by methodologic quality score

Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV;Random,95% Cl
| Quality score 5
Bhasin 2000(i)-no e 15 23(23) 12 09 (24) ™ 6.6 % 140[-0.39,3.19]
Bhasin 2000(ii)-exer I 26(1.3) I 24 (3.6) -1 53% 020[-2.06, 246 ]
Grinspoon 1998a 21 2(32) 19 -06 (3.3) = 59 % 260058 4.62]
Grinspoon 2000a 21 44 (22) 22 I 27) - 75% 340 1.93,4.87]
Hengge 2003a(i)-bid 25 29 (27) I 05 (38) 4‘* 48 % 240[-0.08, 488 ]
Hengge 2003a(ii)-tid 27 1.8 (42) I 05 (3.8) T 43% 1.30 [-145,4.05]
Strawford 199%9a I 69 (1.7) I 38 (29) - 6.0 % 310 1.11,509]
Subtotal (95% CI) 131 97 - 40.4%  2.23[1.36,3.09]
Heterogeneity: Tau? = 0.29; Chi? = 7.66, df = 6 (P = 0.26); I> =22%
Test for overall effect: Z = 5.05 (P < 0.00001)
2 Quality score 4
Bhasin 1998 14 1.36 (1.96) 18 0.19 (1.99) ™ 78 % 1.171-021,255]
Choi 2004 29 0.7 (2.2) 28 03 (21) ™ 87 % 040[-072, 1.52]
Miller 1998(i)-one p 14 0 (l.1) 7 0(l.1) -+ 9.1 % 00[-1.00, 1.00]
Miller 1998(ii)-two 18 05 (1.3) 6 0 (l.1) ™ 8.8 % 050[-057, 1.57]
Mulligan 2005 16 298 (2.47) 17 -023(1.27) - 79 % 321 [ 1.86,456]
Wagner 2001 20 26 (2.3) 19 1.9 (23) ™ 7.6 % 0.70 [ -0.74,2.14]
Subtotal (95% CI) 111 95 * 499% 0.94[0.07,1.82]
Heterogeneity: Tau? = 0.81; Chi> = 1575, df = 5 (P = 001); I> =68%
Test for overall effect: Z = 2.11 (P = 0.035)
3 Quality score 3
Dobs 1999 52 03(2) 46 06 (1.9) - 9.7 % -030[-1.07,047 ]
Subtotal (95% CI) 52 46 * 9.7 % -0.30 [ -1.07, 0.47 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.76 (P = 0.45)
Total (95% CI) 294 238 * 100.0%  1.32[0.59, 2.04 ]
Heterogeneity: Tau? = 1.25; Chi? = 45.84, df = 13 (P = 0.00002); 1> =72%
Test for overall effect: Z = 3.56 (P = 0.00037)
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Analysis 8.2. Comparison 8 Anabolic steroid compared to placebo - subgroups by methodologic quality

Review: Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison: 8 Anabolic steroid compared to placebo - subgroups by methodologic quality score

Outcome: 2 Change from baseline in body weight

score, Outcome 2 Change from baseline in body weight.

Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IV.Random 95% Cl
| Quality score 5
Bhasin 2000(i)-no e 15 26 (2.3) 12 -05 (2.8) - 63 % 3.10[ 1.13,5.07]
Bhasin 2000(ii)-exer I 07 (2) I 22(27) T 63% -1.50 [ -3.49, 049 ]
Dolan 2004a 29 05 (3.2) 28 0.1 (2.6) r 74 % 040 [-1.11,191]
Grinspoon 1998a 22 1.6 (5.8) 19 -03 (5.5) T 3.6 % 190 [-1.56,5.36]
Grinspoon 2000a 21 2.6 (25) 22 04 (3) - 7.1% 220[055,385]
Hengge 2003a(i)-bid 25 35(35) I I (33) " 54 % 250[0.12,4.88]
Hengge 2003a(ii)-tid 27 3(26) I I (33) T 59 % 200[-0.18,4.18]
Strawford 199%9a I 67 (2) I 42 (28) - 62 % 250[047,453]
Subtotal (95% CI) 161 125 he 48.2%  1.57[0.49, 2.66 ]
Heterogeneity: Tau? = 1.34; Chi? = 15.90, df = 7 (P = 0.03); I> =56%
Test for overall effect: Z = 2.83 (P = 0.0046)
2 Quality score 4
Bhasin 1998 14 0.6 (1.9) 18 06 (3) Y 69 % 00[-171,1.71]
Choi 2004 29 | (4.8) 28 09 (42) T 55% 0.10[-224,244]
Miller 1998(i)-one p 16 1.9 (2.6) 8 06 (3.1) ™ 52% 1.30 [-1.20, 3.80]
Miller 1998(ii)-two 18 09 (1.7) 7 06 (3.1) r 53% 0.30[-2.13,273]
Mulligan 2005 16 4.32 (2.62) 17 0.18 (1.98) - 72% 4.14[255,573]
Wagner 2001 20 36(32) 19 2532 ™ 62 % .10 [-091,3.11]
Subtotal (95% CI) 113 97 - 36.4% 1.24[-0.26,2.73 ]
Heterogeneity: Tau? = 2.36; Chi> = 16,02, df = 5 (P = 001); 1> =69%
Test for overall effect: Z = 1.62 (P = 0.11)
3 Quality score 3
Coodley 1997 17 -0.12 (26) 18 0.87 (2.6) T 69 % -099 [-2.71,073]
Dobs 1999 52 0.8 (2.7) 46 1.1 (25) ~ 85% -030[-1.33,0.73]
Subtotal (95% CI) 69 64 154 % -0.48 [ -1.37,0.40 ]
Heterogeneity: Tau? = 0.0; Chi? = 045, df = | (P = 0.50); I> =0.0%
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(... Continued)

Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV;Random,95% Cl
Test for overall effect: Z = 1.07 (P = 0.29)
Total (95% CI) 343 286 * 100.0 %  1.13[0.29,1.96 ]
Heterogeneity: Tau? = 1.85; Chi?> = 4622, df = |5 (P = 0.00005); I*> =68%
Test for overall effect: Z = 2.65 (P = 0.0081)
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concealment, Outcome | Change from baseline in lean body mass.

Review: Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison:

Outcome:

I Change from baseline in lean body mass

9 Anabolic steroid compared to placebo - subgroups by adequacy of allocation concealment

Comparison 9 Anabolic steroid compared to placebo - subgroups by adequacy of allocation

Mean Mean
Study or subgroup Anabolic steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IV.Random,95% Cl
| Allocation concealment adequate
Bhasin 1998 14 1.36 (1.96) 18 0.19 (1.99) ™ 7.8 % .17 [-021,255]
Grinspoon 1998a 21 2(32) 19 -0.6 (3.3) - 59 % 260[058,4.62]
Grinspoon 2000a 21 44 (22) 22 1 27) - 7.5% 340 1.93,487]
Hengge 2003a(i)-bid 25 29 (27) I 0.5 (3.8) 4.8 % 240 [-0.08, 4.88 ]
Hengge 2003a(ii)-tid 27 1.8 (4.2) I 0.5 (3.8) ] 43 % 1.30 [ -1.45, 405 ]
Miller 1998(i)-one p 14 0 (I.1) 7 0 (1.1 -+ 9.1'% 0.07[-1.00, 1.00]
Miller 1998(ii)-two 18 0.5 (1.3) 6 0 (1) ™ 88 % 0.50[-057, 1.57]
Strawford 1999a Il 6.9 (1.7) I 38 (29) - 60 % 300 111, 509]
Subtotal (95% CI) 151 105 - 542 % 1.67 [0.67, 2.67 ]
Heterogeneity: Tau? = 1.30; Chi? = 22.04, df = 7 (P = 0.002); I> =68%
Test for overall effect: Z = 328 (P = 0.0010)
2 Allocation concealment uncertain
Bhasin 2000(i)-no e 15 23(23) 12 09 (24) ™ 6.6 % 140 [-0.39,3.19 ]
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(... Continued)

Mean Mean

Study or subgroup Anabolic steroid Placebo Difference Weight Difference

N Mean(SD) N Mean(SD) IVRandom,95% CI IV.Random,95% ClI

Bhasin 2000(ii)-exer I 26 (1.3) Il 24 (3.6) - 53% 0.20 [ -2.06, 246 ]
Choi 2004 29 07 (22) 28 03 1) s 8.7 % 040[-072, 1.52]
Dobs 1999 52 03(2) 46 06 (1.9) - 9.7 % -030[-1.07,047 ]
Mulligan 2005 16 298 (247) 17 -023(127) - 79 % 321 [1.86,456]
Wagner 2001 20 26(23) 19 1.9 (2.3) T™ 7.6 % 0.70 [-0.74,2.14]
Subtotal (95% CI) 143 133 > 45.8% 0.91[-0.19,2.01]

Heterogeneity: Tau? = 1.36; Chi? = 20.55, df = 5 (P = 0.00099); 1> =76%
Test for overall effect: Z = 1.62 (P =0.11)

Total (95% CI) 294 238 * 100.0 % 1.32[0.59, 2.04 ]
Heterogeneity: Tau? = 1.25; Chi? = 45.84, df = 13 (P = 0.00002); I* =72%
Test for overall effect: Z = 3.56 (P = 0.00037)
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Analysis 9.2. Comparison 9 Anabolic steroid compared to placebo - subgroups by adequacy of allocation
concealment, Outcome 2 Change from baseline in body weight.

Review:  Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison: 9 Anabolic steroid compared to placebo - subgroups by adequacy of allocation concealment

Outcome: 2 Change from baseline in body weight

Mean Mean
Study or subgroup Anabolic steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IV.Random,95% Cl
| Allocation concealment adequate
Bhasin 1998 14 0.6 (1.9) 18 0.6 (3) - 69 % 00[-171,1.71]
Dolan 2004a 29 0.5 (32) 28 0.1 (2.6) . 74 % 040 [-1.11,191]
Grinspoon 1998a 22 1.6 (5.8) 19 -03 (5.5) T 36 % 190 [ -1.56,536]
Grinspoon 2000a 21 2.6 (25) 22 04 (3) - 7.1% 220[055,385]
Hengge 2003a(i)-bid 25 35(35) Il I (33) — 54 % 250[0.12,4.88]
Hengge 2003a(ii)-tid 27 3(26) Il I (33) ™ 59 % 200[-0.18,4.18 ]
Miller 1998(i)-one p 16 1.9 (2.6) 8 06 (3.1 T 52% 1.30[-120,3.80]
Miller 1998(ii)-two 18 09 (1.7) 7 06 (3.1) - 53% 030[-2.13,273]
Strawford 1999a I 67 (2) Il 42 (28) - 62 % 250[047,453]
Subtotal (95% CI) 183 135 * 53.0% 1.31[0.63, 2.00 ]
Heterogeneity: Tau? = 0.03; Chi? = 821, df = 8 (P = 041); I> =3%
Test for overall effect: Z = 3.75 (P = 0.00018)
2 Allocation concealment uncertain
Bhasin 2000(i)-no e I5 26(23) 12 -05(2.8) - 63 % 3.10[ 1.13,507]
Bhasin 2000(ii)-exer I 07 (2) Il 22 (27) T 63 % -1.50 [ -3.49, 049 ]
Choi 2004 29 | (4.8) 28 09 (4.2) . — 55% 0.10[-224,244]
Coodley 1997 17 -0.12 (2.6) 18 0.87 (2.6) - 69 % -099 [-2.71,073]
Dobs 1999 52 0.8 (2.7) 46 I.1 (25) - 85% -030[-1.33,0.73]
Mulligan 2005 16 432 (2.62) 17 0.18 (1.98) - 72 % 4.14[255,573]
Wagner 2001 20 36(32) 19 25 (32) ™ 62% 1L1I0[-091,3.11]
Subtotal (95% CI) 160 151 - 47.0% 0.81[-0.78,2.40 ]
Heterogeneity: Tau? = 3.75; Chi> = 36.09, df = 6 (P<0.00001); I> =83%
Test for overall effect: Z = 1.00 (P = 0.32)
Total (95% CI) 343 286 > 100.0 % 1.13[0.29,1.96 ]
Heterogeneity: Tau? = 1.85; Chi? = 4622, df = |5 (P = 0.00005); I> =68%
Test for overall effect: Z = 2.65 (P = 0.0081)
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Analysis 10.1.

randomization, Outcome | Change from baseline in lean body mass.

Review:  Anabolic steroids for the treatment of weight loss in HIV-infected individuals
Comparison:

Outcome: | Change from baseline in lean body mass

10 Anabolic steroid compared to placebo - subgroups by score on randomization

Comparison 10 Anabolic steroid compared to placebo - subgroups by score on

Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Random,95% ClI IV;Random,95% Cl
| Randomization score 2
Bhasin 2000(i)-no e 15 23(23) 12 09 (2.4) ™ 6.6 % 140[-039,3.19]
Bhasin 2000(ii)-exer I 26 (1.3) I 24 (3.6) - 53% 020[-2.06, 246 ]
Choi 2004 29 07 (22) 28 03 (2.1) - 87 % 040[-072,1.52]
Grinspoon 1998a 21 2(32) 19 -0.6 (33) - 59 % 260058, 4.62]
Grinspoon 2000a 21 44 (22) 22 1 27) - 75% 3401 1.93,487]
Hengge 2003a(i)-bid 25 29 (27) I 05 (38) 48 % 240[-0.08, 488 ]
Hengge 2003a(ii)-tid 27 1.8 (42) I 0.5 (3.8) T 43 % 1.30 [ -145,4.05]
Strawford 1999a I 69 (1.7) I 38 (29) - 60 % 300 1LI1,509]
Subtotal (95% CI) 160 125 - 49.0% 1.84[0.86,2.81]
Heterogeneity: Tau? = 1.01; Chi? = 1521, df = 7 (P = 0.03); I> =54%
Test for overall effect: Z = 3.70 (P = 0.00022)
2 Randomization score |
Bhasin 1998 14 1.36 (1.96) 18 0.19 (1.99) ™ 78% 117 [-021,255]
Dobs 1999 52 03 (2) 46 06 (1.9) - 9.7 % -030[-1.07,047 ]
Miller 1998(i)-one p 14 0 (I.1) 7 0 (1.1 -+ 9.1% 00[-1.00, 1.00]
Miller 1998(ii)-two 18 05 (1.3) 6 0(l.1) ™ 88 % 0.50[-057, 1.57]
Mulligan 2005 16 298 (2.47) 17 -023(1.27) - 79 % 321 [ 1.86,456]
Wagner 2001 20 26 (23) 19 19 (23) ™ 76 % 070 [-0.74,2.14]
Subtotal (95% CI) 134 113 * 51.0% 0.80[-0.15,1.75]
Heterogeneity: Tau? = 1.06; Chi? = 2148, df = 5 (P = 0.00066); 1> =77%
Test for overall effect: Z = 1.65 (P = 0.098)
Total (95% CI) 294 238 * 100.0 % 1.32[0.59, 2.04 ]
Heterogeneity: Tau? = 1.25; Chi? = 45.84, df = 13 (P = 0.00002); 1> =72%
Test for overall effect: Z = 3.56 (P = 0.00037)
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Analysis 10.2. Comparison 10 Anabolic steroid compared to placebo - subgroups by score on
randomization, Outcome 2 Change from baseline in body weight.

Review:  Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison: 10 Anabolic steroid compared to placebo - subgroups by score on randomization

Outcome: 2 Change from baseline in body weight

Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Random,95% ClI IV;Random,95% Cl
| Randomization score 2
Bhasin 2000(i)-no e I5 26(23) 12 -05 (2.8) - 63 % 3.0 1.13,507]
Bhasin 2000(ii)-exer I 0.7 (2) Il 22(27) ™7 63 % -1.50 [-3.49, 049 ]
Choi 2004 29 I (4.8) 28 09 (42) -1 55% 0.10[-224,244]
Dolan 2004a 29 0532 28 0.1 (2.6) - 74 % 040 [-1.11,191]
Grinspoon 1998a 22 1.6 (5.8) 19 -0.3 (5.5) ] 3.6% 190 [ -1.56,536]
Grinspoon 2000a 21 26 (25) 22 04 (3) - 7.1% 220[055,385]
Hengge 2003a(i)-bid 25 35 (3.5) I 1 (33) — 54 % 250[0.12,488]
Hengge 2003a(ii)-tid 27 3(26) I 1 (33) T 59 % 200[-0.18,4.18]
Strawford 1999a I 67 (2) Il 42 (2.8) - 62% 250[047,453]
Subtotal (95% CI) 190 153 - 53.7 % 1.42[0.41, 2.44 ]
Heterogeneity: Tau? = 1.24; Chi> = 17.15, df = 8 (P = 0.03); I> =53%
Test for overall effect: Z = 2.76 (P = 0.0058)
2 Randomization score |
Bhasin 1998 14 06 (1.9) 18 06 (3) - 69 % 00[-1.71, 1.71]
Coodley 1997 17 -0.12 (2.6) 18 0.87 (2.6) T 69 % -099[-271,073]
Dobs 1999 52 08 (2.7) 46 I.1(25) - 85% -030[-1.33,073]
Miller 1998(i)-one p 16 1.9 (2.6) 8 0.6 (3.1) T 52% 1.30[-120,3.80]
Miller 1998(ii)-two 18 09 (1.7) 7 06 (3.1) -1 53% 030[-2.13,273]
Mulligan 2005 16 432 (2.62) 17 0.18 (1.98) - 72% 4.14[255,573]
Wagner 2001 20 36(32) 19 2532 ™ 62% [LI0[-091,3.11]
Subtotal (95% CI) 153 133 il 46.3 % 0.78 [-0.60, 2.15 |
Heterogeneity: Tau? = 2.56; Chi? = 26.27, df = 6 (P = 0.00020); 1> =77%
Test for overall effect: Z = 1.10 (P = 0.27)
Total (95% CI) 343 286 * 100.0 % 1.13[0.29,1.96]
Heterogeneity: Tau? = 1.85; Chi? = 46.22, df = |5 (P = 0.00005); I* =68%
Test for overall effect: Z = 2.65 (P = 0.0081)
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Analysis 11.1. Comparison 11 Anabolic steroid compared to placebo - subgroups by score on description of
withdrawals, Outcome | Change from baseline in lean body mass.

Review: Anabolic steroids for the treatment of weight loss in HIV-infected individuals
Comparison: || Anabolic steroid compared to placebo - subgroups by score on description of withdrawals

Outcome: | Change from baseline in lean body mass

Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IV.Random 95% Cl
I Description of withdrawals score |
Bhasin 1998 14 1.36 (1.96) 18 0.19 (1.99) ™ 78 % 117 [-021,255]
Bhasin 2000(i)-no e 15 23(23) 12 09 (24) ™ 6.6 % 140 [-0.39, 3.19]
Bhasin 2000(ii)-exer I 26 (1.3) I 24 (3.6) -1 53% 020[-2.06,246]
Grinspoon 1998a 21 2(3.2) 19 -0.6 (33) - 59 % 260058, 462]
Grinspoon 2000a 21 44 (22) 22 I 27) - 75% 340 1.93,4.87]
Hengge 2003a(i)-bid 25 29 (2.7) I 05 (38) 48 % 240[-0.08,4.88]
Hengge 2003a(ii)-tid 27 1.8 (42) I 05 (38) T 43% 1.30 [ -145,4.05]
Miller 1998(i)-one p 14 0(l.1) 7 0(l.1) -+ 9.1% 0.0 [-1.00, 1.00]
Miller 1998(ii)-two 18 05 (1.3) 6 0 (l.1) ™ 8.8 % 0.50[-057, 1.57]
Mulligan 2005 16 298 (2.47) 17 -023(1.27) - 79 % 321 [ 1.86,456]
Strawford 199%a I 69 (1.7) I 38 (29) - 60 % 300 1I1,509]
Wagner 2001 20 26 (2.3) 19 1.9 (2.3) ™ 7.6 % 070 [-0.74,2.14]
Subtotal (95% CI) 213 164 * 81.6% 1.60[0.82,2.38 ]
Heterogeneity: Tau? = |.14; Chi? = 31.18,df = || (P = 0.001); I*> =65%
Test for overall effect: Z = 4.03 (P = 0.000055)
2 Description of withdrawals score 0
Choi 2004 29 07 (22) 28 03 (2.1) ™ 87 % 040[-072,1.52]
Dobs 1999 52 03(2) 46 06 (1.9) - 97 % -030[-1.07,047 ]
Subtotal (95% CI) 81 74 * 18.4% -0.07 [-0.71, 0.57 ]
Heterogeneity: Tau? = 0.01; Chi? = 1.02, df = | (P = 0.31); 1> =2%
Test for overall effect: Z = 022 (P = 0.83)
Total (95% CI) 294 238 * 100.0 %  1.32[0.59, 2.04 ]
Heterogeneity: Tau? = 1.25; Chi? = 45.84, df = 13 (P = 0.00002); 1> =72%
Test for overall effect: Z = 3.56 (P = 0.00037)
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Analysis 11.2. Comparison 11 Anabolic steroid compared to placebo - subgroups by score on description of
withdrawals, Outcome 2 Change from baseline in body weight.

Review:  Anabolic steroids for the treatment of weight loss in HIV-infected individuals
Comparison: | | Anabolic steroid compared to placebo - subgroups by score on description of withdrawals

Outcome: 2 Change from baseline in body weight

Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV.Random 95% Cl
I Description of withdrawals score |
Bhasin 1998 14 06 (1.9) 18 06 (3) - 69 % 00[-1.71, 1.71]
Bhasin 2000(i)-no e 15 2.6 (2.3) 12 -05(2.8) — 63 % 3.10[ 1.13,507]
Bhasin 2000(ii)-exer I 07 (2) I 22 (27) T 63 % -1.50[-349, 049 ]
Dolan 2004a 29 05(32) 28 0.1 (2.6) - 74 % 040 [-1.11,191]
Grinspoon 1998a 22 1.6 (5.8) 19 -03 (5.5) ] 36% 190 [ -156,536]
Grinspoon 2000a 21 2.6 (2.5) 22 04 (3) - 7.1% 220[055,385]
Hengge 2003a(i)-bid 25 35(3.5) I I (33) — 54 % 250[0.12,488]
Hengge 2003a(ii)-tid 27 3(26) I I 33) - 59 % 200[-0.18,4.18]
Miller 1998(i)-one p 16 1.9 (2.6) 8 06 (3.1) I 52% 1.30[-120,3.80]
Miller 1998(ii)-two 18 09 (1.7) 7 06 (3.1) -1 53% 030[-2.13,273]
Mulligan 2005 16 432 (2.62) 17 0.18 (1.98) - 72% 4.14[255,573]
Strawford 199%9a I 67 (2) I 42 (28) - 62 % 250[047,453]
Wagner 2001 20 36(32) 19 2532 ™ 62 % .10 [-091,3.11]
Subtotal (95% CI) 245 194 h 79.1%  1.54[0.64, 2.43 ]
Heterogeneity: Tau? = 1.58; Chi? = 3051, df = 12 (P = 0.002); I* =61%
Test for overall effect: Z = 3.37 (P = 0.00074)
2 Description of withdrawals score O
Choi 2004 29 | (4.8) 28 09 (42) - 55% 0.10[-224,244]
Coodley 1997 17 -0.12 (2.6) 18 0.87 (2.6) T 69 % -099[-271,073]
Dobs 1999 52 08 (2.7) 46 1.1 (25) - 85 % -030[-1.33,073]
Subtotal (95% CI) 98 92 - 209 % -0.41[-1.24,0.42 ]
Heterogeneity: Tau? = 0.0; Chi? = 0.66, df = 2 (P = 0.72); I> =0.0%
Test for overall effect: Z = 097 (P = 0.33)
Total (95% CI) 343 286 > 100.0 % 1.13 [ 0.29, 1.96 ]
Heterogeneity: Tau? = 1.85; Chi? = 4622, df = |5 (P = 0.00005); > =68%
Test for overall effect: Z = 2.65 (P = 0.0081)
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Analysis 12.1. Comparison 12 Anabolic steroid compared to placebo - subgroups by total sample size of
trial, Outcome | Change from baseline in lean body mass.

Review: Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison:

Outcome:

I Change from baseline in lean body mass

12 Anabolic steroid compared to placebo - subgroups by total sample size of trial

Mean Mean
Study or subgroup Anabolic steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IV.Random 95% Cl
| Sample size less than 40
Mulligan 2005 16 298 (2.47) 17 -023(1.27) - 79 % 321 [ 1.86,456]
Strawford 199%9a I 69 (1.7) I 38 (29) - 6.0 % 300 LI, 509]
Subtotal (95% CI) 27 28 - 13.9% 3.18 [ 2.06, 4.29 ]
Heterogeneity: Tau? = 0.0; Chi*? = 001, df = | (P = 093); I> =0.0%
Test for overall effect: Z = 557 (P < 0.00001)
2 Sample size 40 to 49
Bhasin 1998 14 1.36 (1.96) 18 0.19 (1.99) ™ 78 % 117 [-021,255]
Wagner 2001 20 26 (23) 19 1.9 (23) T™ 7.6 % 070[-074,2.14]
Subtotal (95% CI) 34 37 * 15.5% 0.95 [ -0.05, 1.94 ]
Heterogeneity: Tau? = 0.0; Chi? = 021, df = | (P = 0.64); I> =0.0%
Test for overall effect: Z = 1.86 (P = 0.063)
3 Sample size 50 to 59
Choi 2004 29 07 (22) 28 03 (2.1) s 8.7 % 040[-072, 1.52]
Grinspoon 1998a 21 2332 19 -0.6 (33) - 59 % 260058, 4.62]
Grinspoon 2000a 21 44 (22) 22 I 27) - 75% 340[1.93,487]
Miller 1998(i)-one p 14 0 (.1 7 0 (1.1 -+ 9.1% 00[-1.00, 1.00]
Miller 1998(ii)-two 18 05 (1.3) 6 0 (1.1 ™ 8.8 % 0.50[-057, 1.57]
Subtotal (95% CI) 103 82 * 40.0 % 1.24[0.03, 2.44 |
Heterogeneity: Tau? = 143; Chi> = 1828, df =4 (P = 0.001); I> =78%
Test for overall effect: Z = 2.01 (P = 0.044)
4 Sample size 60 or greater
Bhasin 2000(i)-no e 15 23(23) 12 09 (24) ™ 6.6 % 140[-0.39,3.19]
Bhasin 2000(ii)-exer I 26 (1.3) I 24 (3.6) -1 53% 020[-206, 246 ]
Dobs 1999 52 03(2) 46 06 (1.9) - 9.7 % -030[-1.07,047 ]
Hengge 2003a(i)-bid 25 29 (27) I 05 (38) 48 % 240[-0.08,4.88]
Hengge 2003a(ii)-tid 27 1.8 (42) I 05 (3.8) T 43% 1.30 [-145,4.05]
Subtotal (95% CI) 130 91 e 30.6 % 0.68 [-0.39, 1.74]
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(... Continued)

Mean Mean
Study or subgroup Anabolic steroid Placebo Difference Weight Difference
Mean(SD) Mean(SD) IVRandom,95% CI IV;Random,95% Cl
Heterogeneity: Tau? = 0.61; Chi? = 697, df = 4 (P = 0.14); I> =43%
Test for overall effect: Z = 1.24 (P = 022)
Total (95% CI) 294 238 * 100.0 % 1.32[0.59, 2.04 ]

Heterogeneity: Tau? = 1.25; Chi? = 45.84, df = 13 (P = 0.00002); I> =72%
Test for overall effect: Z = 3.56 (P = 0.00037)
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Analysis 12.2. Comparison 12 Anabolic steroid compared to placebo - subgroups by total sample size of

Review:  Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison:

Outcome:

2 Change from baseline in body weight

12 Anabolic steroid compared to placebo - subgroups by total sample size of trial

trial, Outcome 2 Change from baseline in body weight.

Mean Mean
Study or subgroup Anabolic S Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV.Random 95% Cl IV.Random 95% Cl
| Sample size less than 40
Coodley 1997 17 -0.12 (2.6) 18 0.87 (2.6) T 69 % -099[-271,073]
Mulligan 2005 16 4.32 (2.62) 17 0.18 (1.98) ™ 72% 4.14[255,573]
Strawford 199%a I 67 (2) I 42 (2.8) T 62% 250[047,453]
Subtotal (95% CI) 44 46 Te— 203% 1.89[-1.25,5.02 ]
Heterogeneity: Tau? = 6.84; Chi?> = 1873, df = 2 (P = 0.00009); I> =89%
Test for overall effect: Z = 1.18 (P = 0.24)
2 Sample size 40 to 49
Bhasin 1998 14 06 (1.9) 18 06 (3) - 69 % 00 [-1.71, 1.71]
Wagner 2001 20 36(32) 19 2532 ™ 62% .10 [-091,3.11]
Subtotal (95% CI) 34 37 ul 13.2% 0.46 [ -0.84, 1.76 ]
Heterogeneity: Tau? = 0.0; Chi? = 0.67, df = | (P = 041); I> =0.0%
Test for overall effect: Z = 0.69 (P = 0.49)
3 Sample size 50 to 59
Choi 2004 29 I (4.8) 28 09 (42) -1 55% 0.10[-224,244]
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(... Continued)

Mean Mean
Study or subgroup Anabolic S Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IVRandom,95% Cl
Dolan 2004a 29 05 (32) 28 0.1 (2.6) - 74% 040 [-1.I1, 191]
Grinspoon 1998a 22 1.6 (5.8) 19 03 (55) T 36% 190 [-1.56,536]
Grinspoon 2000a 21 26 (2.5) 22 04 (3) - 7.1 % 220[055,385]
Miller 1998(i)-one p 16 1.9 (2.6) 8 06 (3.1) R 52% 1.30[-120,3.80]
Miller 1998(ii)-two 18 09 (1.7) 7 06 (3.1) -1 53% 030[-2.13,273]
Subtotal (95% CI) 135 112 *> 342% 1.01[0.17,1.86]
Heterogeneity: Tau? = 0.0; Chi> = 3.85, df = 5 (P = 0.57); I> =0.0%
Test for overall effect: Z = 2.35 (P = 0.019)
4 Sample size 60 or greater
Bhasin 2000(i)-no e 15 26 (2.3) 12 -05(28) - 63% 3.10[ 1.13,507]
Bhasin 2000(ii)-exer I 0.7 (2) I 22(27) T 63 % -1.50 [-3.49, 049 ]
Dobs 1999 52 08 (2.7) 46 I.1(25) - 85% -030[-1.33,073]
Hengge 2003a(i)-bid 25 35 (3.5) I I (33) — 54 % 250[0.12,488]
Hengge 2003a(ii)-tid 27 3(26) I I (33) T 59 % 200[-0.18,4.18]
Subtotal (95% CI) 130 91 ing 32.4% 1.06 [-0.65,2.76 ]
Heterogeneity: Tau? = 2.81; Chi? = 17.44, df = 4 (P = 0.002); > =77%
Test for overall effect: Z = 1.22 (P = 022)
Total (95% CI) 343 286 * 100.0 %  1.13[0.29, 1.96 ]
Heterogeneity: Tau? = 1.85; Chi? = 46.22, df = |5 (P = 0.00005); 1> =68%
Test for overall effect: Z = 2.65 (P = 0.0081)
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Analysis 13.2. Comparison 13 Anabolic steroid compared to placebo - sensitivity analysis with unpublished
trials included, Outcome 2 Change from baseline in body weight (subgroups by gender).

Review:  Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison:

Outcome:

2 Change from baseline in body weight (subgroups by gender)

I3 Anabolic steroid compared to placebo - sensitivity analysis with unpublished trials included

Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Random,95% Cl IV.Random 95% Cl
| Men
Bhasin 1998 14 06 (1.9) 18 06 (3) - 65% 00[-1.71, 1.71]
Bhasin 2000(i)-no e 15 26(23) 12 -0.5 (2.8) - 58 % 3.10[ 1.13,507]
Bhasin 2000(ii)-exer I 0.7 (2) Il 22(27) T 58 % -1.50 [ -3.49, 049 ]
Bucher 1996 44 1.8 (2.4) 12 0.2 (1.9) - 75% 1.60 [ 0.31,2.89]
Coodley 1997 17 -0.12 (2.6) 18 0.87 (2.6) T 64 % -099 [-2.71,0.73]
Dobs 1999 52 08 (2.7) 46 I.1 (2.5) - 8.1 % -030[-1.33,0.73]
Grinspoon 1998a 22 1.6 (5.8) 19 -03 (5.5) T 32% 190 [-1.56,536]
Grinspoon 2000a 21 26 (25) 22 04 (3) - 66 % 220[055,385]
Strawford 199%9a I 67 (2) I 42 (28) = 57 % 250[047,453]
Wagner 2001 20 36(32) 19 2532) ™ 57 % [L1I0[-091,3.11]
Subtotal (95% CI) 227 188 g 61.4% 0.87 [-0.08, 1.83 ]
Heterogeneity: Tau? = 1.49; Chi? = 27.09, df =9 (P = 0.001); I> =67%
Test for overall effect: Z = 1.80 (P = 0.072)
2 Women
Choi 2004 29 I (4.8) 28 09 (4.2) . — 50% 0.10[-224,244]
Dolan 2004a 29 05 (32) 28 0.1 (2.6) . 69 % 040 [-1.11,191]
Miller 1998(i)-one p 16 1.9 (2.6) 8 0.6 (3.1) T 4.7 % 1.30[-120,3.80]
Miller 1998(ii)-two 18 09 (1.7) 7 06 (3.1) B 49 % 030[-2.13,273]
Mulligan 2005 16 432 (2.62) 17 0.18 (1.98) - 67 % 4.14[255,573]
Subtotal (95% CI) 108 88 Ina 28.3 % 1.33 [-0.40, 3.06 ]
Heterogeneity: Tau? = 2.78; Chi? = 14.93, df = 4 (P = 0.005); I> =73%
Test for overall effect: Z = 1.51 (P =0.13)
3 Men and women
Hengge 2003a(i)-bid 25 35(35) Il I (33) 4‘* 50% 250[0.12,4.88]
Hengge 2003a(ii)-tid 27 3(26) I I 33) ™ 54 % 200[-0.18,4.18]
Subtotal (95% CI) 52 22 - 103 % 2.23[0.62, 3.84 ]
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(... Continued)

Mean Mean
Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% CI IV;Random,95% Cl
Heterogeneity: Tau? = 0.0; Chi? = 0.09, df = | (P = 0.76); I> =0.0%
Test for overall effect: Z = 2.71 (P = 0.0067)
Total (95% CI) 387 298 * 100.0 % 1.16[0.39,1.93 ]
Heterogeneity: Tau? = 1.63; Chi? = 47.07, df = 16 (P = 0.00007); 1> =66%
Test for overall effect: Z = 2.95 (P = 0.0032)
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Analysis 14.1. Comparison 14 Anabolic steroid compared to placebo - sensitivity analysis with trials with
quality score < 4 excluded, Outcome | Change from baseline in lean body mass.

Review:  Anabolic steroids for the treatment of weight loss in HIV-infected individuals

Comparison: 14 Anabolic steroid compared to placebo - sensitivity analysis with trials with quality score < 4 excluded

Outcome: | Change from baseline in lean body mass

Mean Mean

Study or subgroup Anabolic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Random,95% ClI IV;Random,95% Cl

Bhasin 1998 14 1.36 (1.96) 18 0.19 (1.99) ™ 87 % .17 [-021,255]
Bhasin 2000(i)-no e 15 23(23) 12 09 (24) ™ 72% 140[-0.39,3.19]
Bhasin 2000(ii)-exer I 26 (1.3) I 24 (3.6) -1 57 % 020[-2.06,246]
Choi 2004 29 07 (22) 28 03 (2.1) ™ 9.8 % 040[-072, 152]
Grinspoon 1998a 21 2 (32) 19 <06 (33) - 64 % 260058 4.62]
Grinspoon 2000a 21 44 (22) 22 I (27) - 84 % 340 193,487]
Hengge 2003a(i)-bid 25 29 (27) I 05 (38) + 5.1 % 240 -0.08,4.88 ]
Hengge 2003a(ii)-tid 27 1.8 (4.2) I 0.5 (3.8) T 45 % 1.30 [ -145,4.05]
Miller 1998(i)-one p 14 0 (I.1) 7 0 (I.1) - 103 % 00[-1.00, 1.00]
Miller 1998(ii)-two 18 05 (1.3) 6 0 (.1 ™ 10.0 % 0.50[-057, 1.57]
Mulligan 2005 16 298 (2.47) 17 -023(1.27) - 89 % 321 [ 1.86,456]
Strawford 1999a I 69 (1.7) I 38 (29) _ 65% 310 1.11,509]
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(... Continued)

Mean Mean

Study or subgroup Anabolic Steroid Placebo Difference Weight Difference

N Mean(SD) N Mean(SD) IVRandom,95% CI IV;Random,95% Cl

Wagner 2001 20 26(23) 19 1.9 (2.3) T™ 85% 0.70 [-0.74,2.14]

Total (95% CI) 242 192 . 100.0 % 1.48 [ 0.76, 2.20 |
Heterogeneity: Tau? = 1.05; Chi? = 33.75, df = 12 (P = 0.00074); 1> =64%

Test for overall effect: Z = 4.03 (P = 0.000057)
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Analysis 14.2. Comparison 14 Anabolic steroid compared to placebo - sensitivity analysis with trials with
quality score < 4 excluded, Outcome 2 Change from baseline in body weight.

Review:  Anabolic steroids for the treatment of weight loss in HIV-infected individuals
Comparison: 14 Anabolic steroid compared to placebo - sensitivity analysis with trials with quality score < 4 excluded

Outcome: 2 Change from baseline in body weight

Mean Mean

Study or subgroup Anabloic Steroid Placebo Difference Weight Difference
N Mean(SD) N Mean(SD) IV.Random,95% Cl IV.Random 95% Cl

Bhasin 1998 14 0.6 (1.9) 18 06 (3) - 83 % 00[-1.71, 1.71]
Bhasin 2000(i)-no e 15 26 (23) 12 -05(2.8) - 75% 3.10[ 1.13,507]
Bhasin 2000(ii)-exer I 07 (2) I 22 (27) T 74 % -1.50 [ -3.49, 049 ]
Choi 2004 29 | (4.8) 28 09 (4.2) - 64 % 0.10[-224,244]
Dolan 2004a 29 05 (32) 28 0.1 (2.6) ™ 9.0 % 040 [-1.11,191]
Grinspoon 1998a 22 1.6 (5.8) 19 03 (5.5) T 4.1% 190 [-1.56,5.36]
Grinspoon 2000a 21 26 (2.5) 22 04 (3) - 85 % 220[055,385]
Hengge 2003a(i)-bid 25 35 (3.5) I I 33) —— 63 % 250[0.12,488]
Hengge 2003a(ii)-tid 27 3(26) I I 33) ™ 69 % 200[-0.18,4.18]
Miller 1998(i)-one p 16 1.9 (2.6) 8 06 (3.1) T 60 % 1.30 [-1.20, 3.80]
Miller 1998(ii)-two 18 09 (1.7) 7 06 (3.1) - 62 % 030[-2.13,273]
Mulligan 2005 16 4.32 (2.62) 17 0.18 (1.98) - 87 % 4.14[255,573]
Strawford 199%9a I 67 (2) I 42 (28) i 73% 250[047,453]
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(... Continued)

Mean Mean

Study or subgroup Anabloic Steroid Placebo Difference Weight Difference

N Mean(SD) N Mean(SD) IV,Random,95% ClI IVRandom,95% Cl

Wagner 2001 20 36 (32) 19 2532 ™ 74 % [LI0[-091,3.11]

Total (95% CI) 274 222 - 100.0 % 1.44 [ 0.59, 2.30 |
Heterogeneity: Tau? = 1.52; Chi? = 31.92, df = 13 (P = 0.002); 1> =59%

Test for overall effect: Z = 3.32 (P = 0.00092)
-10 -5 0 5 10

Favours Placebo

WHAT’S NEW
Last assessed as up-to-date: 15 August 2005.

Favours Anabolic S
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29 October 2008 Amended Converted to new review format.
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DECLARATIONS OF INTEREST

None

Anabolic steroids for the treatment of weight loss in HIV-infected individuals (Review)
Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

78



SOURCES OF SUPPORT

Internal sources

e Health Canada, Canada.

External sources

e No sources of support supplied

INDEX TERMS

Medical Subject Headings (MeSH)

Anabolic Agents [*therapeutic use]; HIV Wasting Syndrome [*drug therapy]; Randomized Controlled Trials as Topic; Steroids
[*therapeutic use]; Weight Loss [*drug effects]

MeSH check words

Humans

Anabolic steroids for the treatment of weight loss in HIV-infected individuals (Review) 79
Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



