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Abstract
In 1993, megestrol acetate (MA) was approved by the US Food and Drug Administration for the treatment of anorexia,
cachexia, or unexplained weight loss in patients with acquired immunodeﬁciency syndrome. The mechanism by which MA
increases appetite is unknown, and its effectiveness for anorexia and cachexia in neoplastic, elderly, and acquired immunodeﬁciency syndrome patients is under investigation. This is an updated version of a Cochrane systematic review ﬁrst
published in 2005 and later updated in 2013 entitled ‘Megestrol acetate for the treatment of anorexia–cachexia syndrome’.
MA vs. placebo: in studies where MA was compared with placebo, the overall results showed that MA patients gained weight
(mean difference, MD 2.25 kg, 95% CI [1.19, 3.3]) but did not gain quality of life (QOL) (standarized mean difference, SMD 0.5,
95% CI [ 0.13, 1.13]), with more adverse events (relative risk, RR 1.46, 95% CI [1.05, 2.04]), but no difference in deaths (RR
1.26, 95% CI [0.70, 2.27]). MA vs. no treatment: MA patients gained weight (MD 1.45 kg, 95% CI [0.15, 2.75]) but did not gain
QOL (standardized mean difference 3.89 95% CI [ 14, 6.28]). There was no increase in adverse events (RR 0.90, 95% CI [0.39,
2.08]) or deaths (RR 1.01, 95% CI [0.42, 2.45]). MA vs. active drugs: MA patients gained weight (MD 2.5 kg, 95% CI [0.37,
4.64]) but did not gain QOL (MD 0.20 95% CI [ 0.02, 0.43]) and did not report an increase in adverse events (RR 1.05
95% CI [0.95, 1.16]) or in deaths (RR 1.53, 95% CI [1.02, 2.29]) Different doses of MA: in studies where lower doses of MA
were compared with higher doses of MA, we did not ﬁnd differences either in weight gain (MD 0.94 kg, 95% CI [ 3.33,
1.45]), QOL (MD 0.31 95% CI [ 0.19, 0.81]), or adverse events (RR 1.34, 95% CI [0.65, 2.76]). Thus, we cannot reach a
conclusion for an optimal dose of MA.
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Background
This review is the second update of a review ﬁrst published
in The Cochrane Library (2005, Issue 2) and previously
updated in 2013, on megestrol acetate (MA) for anorexia–
cachexia syndrome.1–3 Anorexia–cachexia syndrome is a
common clinical problem that has a substantial impact on
the quality of life and survival of affected patients. It is characterized by loss of appetite, weight loss, and tissue wasting,
accompanied by a decrease in muscle mass and adipose
tissue, worsening quality of life, and often preceding the
patient’s death.4,5

More than two-thirds of patients dying from advanced
cancer suffer from anorexia–cachexia syndrome.6 Apart
from cancer, anorexia–cachexia syndrome is also described
in other pathologies such as in acquired immune deﬁciency
syndrome (AIDS), anorexia nervosa, degenerative illnesses
of the central nervous system, and other terminal illnesses.7
Its incidence is variable and difﬁcult to determine, but in
general, the syndrome may occur in 15% to 40% of patients
with cancer and in more than 80% of patients with advanced
illness.8 In the pathophysiology of anorexia–cachexia syndrome, several factors were involved, and many substances
were released from the tumour: pro-inﬂammatory cytokines,
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lactate, parathormone-related peptide, dysphagia, zinc deﬁciency, hypoxia, increase in peripheral tryptophan leading to
increasing central serotonin, or alterations in the release of
peripheral hormones related to feeding (e.g. peptide tyrosine
and ghrelin).9

Methods
For this updated systematic review, we included only randomized controlled trials, regardless of blinding, both in inpatient and outpatient study settings. In the 2013 update, we
decided not to include cross-over trials because the time
between the two phases was too short to be certain whether
any adverse event or outcome was due to MA or the placebo.

Study design and settings
Participants
We included participants with a clinical diagnosis of
anorexia–cachexia related to cancer, AIDS, or another underlying pathology (independent of sex, age, or ethnicity). In addition, we included participants with previous weight loss.

Types of interventions
The review focused on the following treatment comparisons:
i. Megestrol acetate at any dose vs. placebo.
ii. Megestrol acetate at any dose vs. no treatment.
iii. Megestrol acetate at any dose vs. other active drugs (appetite stimulants such as dronabinol, cytokine inhibitors such
as cyproheptadine, eicosapentaenoic acid, and anabolic
agents such as nandrolone decanoate or corticosteroids).
iv. Megestrol acetate at different doses.

Types of outcome measures
• Weight gain assessed as a continuous variable in kilograms
(i.e. weight difference between baseline and end of
treatment).
• Quality of life gain measured as a continuous variable
assessed as described in trials (such as means of the
Therapy impact Questionnaire, Padilla Index, Measure of
health status for chronic airﬂow limitation, The St.
George’s Respiratory Questionnaire, etc.).
• Adverse events, measured by the number of participants
who suffered any adverse event as reported by the authors
of the trial.
• Deaths.

V. Ruiz-García et al.

Searches
We searched the following electronic databases to identify
relevant studies:
• Cochrane Central Register of Controlled Trials (CENTRAL)
(2016, Issue 11);
• MEDLINE (OVID) (May 2012 to November 2016);
• Embase (OVID) (May 2012 to November 2016).
We designed and executed a speciﬁc search strategy for
each database. The search strategies are available in Data S1.

Other resources
We checked reference lists from systematic reviews of
MA and from the included studies to identify further trials.
We did not exclude studies on the basis of language or
publication status (published, unpublished, in press, and in
progress). We sought additional data from published trials
by contacting authors. We consulted the information
made available by the main researchers/sponsors. Pharmaceutical companies were contacted to retrieve additional
information. We also reviewed information on the clinical
trial metaregister databases: www.who.int/ictrp/es and
https://clinicaltrials.gov with the following keywords:
megestrol acetate, anorexia, and cachexia (May 2012 to
November 2016).

Results
A total of 132 references were retrieved from electronic databases; after de-duplication, 112 remained.
A total of 26 references were identiﬁed from clinical trial
registries.
We present a ﬂowchart of included studies, according to
the PRISMA recommendations, shown in Figure 1, and a risk
of summary bias in Figure 2 and risk of bias of each trial in
Figure 3.
We analysed data from 38 studies,10–43 with 4304
participants.
Additionally, in accordance with the MECIR standard, we
reclassiﬁed the trial of Tomíska44 as included. We did not
have available data on this trial because it compared
two doses of MA, but the results were shown as only one
arm.
In this update, we excluded 70 studies and included three
new studies.45–47 We identiﬁed one ongoing study48 and
reclassiﬁed a previously included study as awaiting classiﬁcation due to lack of available data.49
Three studies were awaiting classiﬁcation.50–52
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Figure 1 Flow chart. MA, megestrol acetate.

In the end, this review update includes 38 trials involving
4304 participants.

Megestrol acetate at any dose versus placebo
Weight gain
The overall results showed weight gain (in kilograms) in participants treated with MA (mean difference, MD 2.25 kg,
95% conﬁdence interval, CI [1.19, 3.30]; 9 studies, 575 participants) (Figure 4).
We judged the quality of evidence for weight gain to be
moderate. We downgraded the quality of evidence by one
level because of unclear risk of bias, because of unclear
generation of the randomization sequence and unclear
allocation concealment.
Quality of life gain
Megestrol acetate and placebo participants did not report
changes in quality of life (standardized mean difference

0.50, 95% CI [ 0.13, 1.13]; 2 studies, 70 participants)
(Figure 5).
We judged the quality of evidence for the quality of life
gain to be very low. We downgraded the quality of evidence
by two levels because of the risk of bias due to unclear
generation of the randomization sequence, unclear allocation concealment, and high risk of bias in blinding and
one additional level for imprecision due to the fact that
the total number of events was less than 400, and the
pooled result included both beneﬁts and negative health
effects.
Adverse events
Overall, participants treated with MA at any dose reported a
higher number of adverse events (relative risk, RR 1.46, 95%
CI [1.05, 2.04]; 8 studies, 638 participants).
We judged the quality of evidence for adverse events to be
moderate. We downgraded the quality of evidence by one
level, because of an unclear risk of bias due to an unclear
Journal of Cachexia, Sarcopenia and Muscle 2018
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Figure 2 Risk of bias: summary.
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generation of the randomization sequence and unclear allocation concealment.
Deaths
The overall results showed no differences for deaths for
participants treated with MA (RR 1.26, 95% CI [0.70, 2.27];
6 studies, 877 participants).
We judged the quality of evidence for death to be low. We
downgraded the quality of evidence by one level because of
the risk of bias due to unclear generation of the randomization sequence and unclear allocation concealment; and one
additional level because of imprecision due to the fact that
the 95% CI included both negative health effects and lack of
negative effects.

Megestrol acetate at any dose versus no treatment
Weight gain
Regarding weight gain, we found two trials with 101 cancer
participants reporting weight gain, and the results showed
small differences (MD 1.45 kg, 95% CI [0.15, 2.75]).
We judged the quality of evidence for weight gain to be
low. We downgraded the quality of evidence by one level
because of the risk of bias due to unclear generation of the
randomization sequence and unclear allocation concealment
and one additional level because of imprecision due to the
fact that the total population size was less than 400.
Quality of life gain
We found two studies for the quality of life gain analysis,
both in cancer participants. 28,46 The results did not show
differences (standardized mean difference 3.89, 95% CI
[ 14.07, 6.28]; 2 studies, 99 participants).
We judged the quality of evidence for the quality of life
gain to be very low. We downgraded the quality of
evidence by two levels because of the risk of bias due to unclear generation of the randomization sequence, unclear allocation concealment, and lack of blinding; one additional level
of inconsistency due to forest plot with CI trials which no
overlap; and one additional level for imprecision due to the
fact that the total size population was less than 400.
Adverse events
We found two trials with 101 cancer participants.28,46 The
results showed no differences in adverse events (RR 0.90,
95% CI [0.39, 2.08]). We judged the quality of evidence for
adverse events to be very low. We downgraded the quality
of evidence by two levels, because of the risk of bias due to
unclear generation of the randomization sequence, unclear
allocation concealment, and lack of blinding; and one
additional level because of imprecision due to the fact that
the total number of events was less than 400, and the 95%
CI included both appreciable negative health effects and lack
of negative effects.
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Figure 3 Risk of bias graph.

Figure 4 Meta-analysis of weight. CI, conﬁdence interval; SD, standard deviation.

Deaths
We identiﬁed two trials measuring the death outcome among
90 participants.19,28 The results showed no differences in
deaths (RR 1.01, 95% CI [0.42, 2.45]). We judged the quality
of evidence for the deaths to be very low. We downgraded
the quality of evidence by one level because of the risk of

bias due to unclear generation of the randomization sequence and unclear allocation concealment and two additional levels because of imprecision due to the fact that the
total population size was less than 400, and the pooled value
included both appreciable negative health effects and lack of
negative effects.
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Figure 5 Meta-analysis of the quality of life. CI, conﬁdence interval; SD, standard deviation.

Megestrol acetate at any dose versus other active
drugs treatments
Weight gain
Regarding weight gain, the overall results for the outcome of
weight gain showed improvement (MD 2.50 kg, 95% CI [0.37,
4.64]; 4 studies, 541 participants).
We judged the quality of evidence for weight gain to be
low. We downgraded the quality of evidence by one level
because of the risk of bias due to unclear generation of the
randomization sequence and unclear allocation concealment;
and one additional level because of inconsistency due to high
heterogeneity in trials of patients with cancer and AIDS with
CIs of trials that did not overlap.
Quality of life gain
There was only one trial22 with cancer participants for the
quality of life gain that showed no difference between the
two groups (MD 0.20, 95% CI [ 0.02, 0.43]; 469 participants).
We judged the quality of evidence for the quality of life
gain to be low. We downgraded the quality of evidence
by one level because of the risk of bias due to unclear
generation of the randomization sequence and unclear allocation concealment; and one additional level due to imprecision given that the 95% CI (or alternative estimate of
precision) around the pooled or best estimate of effect
included no effect and appreciable beneﬁt or appreciable
negative effect.
Adverse events
The overall results showed no increase in adverse events for
participants treated with MA (RR 1.05, 95% CI [0.95, 1.16] 7

studies, 1175 participants). When we analysed the drugs
used as comparators: eicosapentaenoic acid, anabolic steroids (Nandrolone or Oxandronolone), corticosteroids,
dronabinol, and cyproheptadine, we did not ﬁnd differences
(RR 0.98, 95% CI [0.89, 1.09]), (RR 1.79, 95% CI [0.58, 5.48]),
(RR 1.11 95% CI [0.90, 1.37]) (RR 1.07, 95% CI [0.94, 1.21]),
and (RR 4 95% CI [0.58, 27.41]), respectively.
We judged the quality of evidence for adverse events to be
low. We downgraded the quality of evidence by one level
because of the risk of bias due to unclear generation of the
randomization sequence and unclear allocation concealment;
and one additional level due to inconsistency given that the
total number of events is less than 300, and the 95% CI (or
alternative estimate of precision) around the pooled or best
estimate of effect includes no effect and appreciable beneﬁt
or appreciable negative effect.

Megestrol acetate at different doses
We analysed low doses vs. high doses of MA. We used the
deﬁnitions of low dose and high dose as delineated in each
trial. Accordingly, in some trials, such as Beller and Tattersall’s,11 low doses of MA were described as 160 mg and high
doses as 480 mg, while in the trial of Wanke et al.,41 low
doses were deﬁned as 575 mg and high doses as 800 mg. This
variability could potentially affect the strength of the treatment effect, and results should be interpreted with caution.
Weight gain
We found two trials in the subcategory of AIDS participants
for the outcome weight gain, and the meta-analysis showed
Journal of Cachexia, Sarcopenia and Muscle 2018
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no statistical differences (MD 0.94, 95% CI [ 3.33, 1.45];
283 participants). Thus, we could not determine the optimal
doses with MA for the overall participants.
We judged the quality of evidence for weight gain to be
very low. We downgraded the quality of evidence by one
level because of the risk of bias due to unclear generation
of the randomization sequence and unclear allocation
concealment; another level because of inconsistency due to
no CI overlap of trials; and one additional level because of
imprecision given that the 95% CI included both effect and
lack of effect.
Quality of life gain
Only one trial (Wanke et al.)41 assessed the quality of life gain
and did not ﬁnd any differences either (MD 0.31, 95% CI
[ 0.19, 0.81]; 1 study, 63 participants).
We judged the quality of evidence for the quality of life
gain to be very low. We downgraded the quality of evidence
by two levels because of the risk of bias due to unclear
generation of the randomization sequence and unclear
blindness and one level for imprecision because the 95% CI
of trials included both effect and lack of effect.
Adverse events
The overall results showed no differences for participants
treated with MA at different doses (RR 1.34, 95% CI [0.65,
2.76]; 3 studies, 356 participants).
We judged the quality of evidence for adverse events to
be low. We downgraded the quality of evidence by one
level because of the risk of bias due to unclear generation
of the randomization sequence and unclear allocation concealment and one additional level due to imprecision given
that the total number of events was less than 400, and
the 95% CI (or alternative estimate of precision) around
the pooled or best estimate of effect included both no
effect and appreciable beneﬁt or appreciable negative
effect.

the previous ones. Participants treated with MA showed a
slight increase in weight compared with the placebo group
participants. However, the weight gain was not clinically
relevant (i.e. not leading to full weight loss recovery).
Moreover, participants treated with MA did not gain quality
of life.
On the contrary, the disaggregated analysis performed
for the adverse events outcomes changed the conclusions
with respect to our previous review. We only detected an
increase in adverse events in the comparison with the
placebo. No increase in deaths was found in any of the
comparisons. These overall results were obtained from
small trials lasting from 14 to 180 days. Most of the trials
had a follow-up of about 56 to 84 days. We cannot reach
a conclusion for an optimal dose of MA regarding weight
gain, quality of life gain, or adverse events. Overall, the risk
of bias due to unclear generation of the randomization
sequence, unclear allocation concealment, and imprecision
were the main factors for downgrading the quality of
evidence.
We have conducted a robust search, study selection,
data collection, and bias risk assessment. In addition, we
contacted the authors and retrieved more information from
the sponsors. We evaluated the studies in pairs. We consider
the potential bias in this review to be low.

Authors’ conclusions
Participants treated with MA gained small amounts of
weight. The disaggregated analysis performed for adverse
event outcomes changed the conclusions with respect to
our previous review. We only detected an increase in
adverse events in the comparison with the placebo. None
of the comparisons found any beneﬁt in quality of life
or increase in deaths or withdrawals in patients treated
with MA.

Deaths
No data available.

Online supplementary material
Discussion
Our systematic review conﬁrms the effect of MA in weight
gain, as seen in recent animal models.53,54 However, the
aim of the present update of the review was to assess the efﬁcacy and adverse events of MA for the management of
anorexia–cachexia syndrome in humans, a common clinical
problem that substantially impacts upon the quality of life
and survival of affected participants.
The current update does not present any relevant
changes for MA effectiveness. However, the inclusion of
three relevant studies allows us to be more conﬁdent of
the results obtained because the results are in line with

Additional Supporting Information may be found online in
the supporting information tab for this article.
Data S1: Supporting information
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