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he early, major, pivotal studies of fluoxetine in
adults that demonstrated its efficacy and safety

Efficacy, Adverse Events, and Treatment Discontinuations
in Fluoxetine Clinical Studies of Major Depression:

A Meta-Analysis of the 20-mg/day Dose

Charles M. Beasley, Jr., M.D.; Mary E. Nilsson, M.S.;
Stephanie C. Koke, M.S.; and Jill S. Gonzales, B.S.

Background: The efficacy and safety of fluox-
etine in adults with moderate-to-severe major
depression are well established. However, most
analyses combined dosages (20–80 mg/day) of
the compound. We hypothesized that in patients
taking 20 mg/day, efficacy would be maintained
but the incidence of adverse events would be
lower. We present a meta-analysis of efficacy
and safety data for fluoxetine, 20 mg/day.

Method: Data were from 3 double-blind
studies (N = 417) that included patients with
moderate-to-severe major depression (DSM-III
or DSM-III-R criteria) who received placebo or
fixed-dose 20-mg/day treatment with fluoxetine.
Efficacy was assessed using the Hamilton Rating
Scale for Depression (HAM-D; HAM-D-17 total
score and anxiety/somatization, retardation, sleep
disturbance, and cognitive disturbance factors)
and response and remission rates. Safety assess-
ments included treatment-emergent adverse
events, reasons for discontinuation, and adverse
events leading to discontinuation. Adverse events
were evaluated to determine the emergence of
activation and/or sedation.

Results: At 20 mg/day, fluoxetine-treated pa-
tients demonstrated significantly greater remis-
sion and response rates and mean changes on
HAM-D-17 total score and anxiety/somatization,
retardation, and cognitive disturbance factor
scores than placebo-treated patients (p < .001).
The incidence of specific adverse events leading
to discontinuation and the frequency of study dis-
continuations due to adverse events were similar
among fluoxetine-treated and placebo-treated
patients (6.1% vs. 5.8%, p = .879). Several ad-
verse events (insomnia, asthenia, somnolence,
gastroenteritis, decreased libido, chills, and con-
fusion) occurred significantly more frequently
among fluoxetine-treated patients. A significant
change in sedation, but not activation, occurred in
patients in the fluoxetine 20-mg/day group com-
pared with the placebo group.

Conclusion: These data affirm that fluoxetine
at 20 mg/day is efficacious, safe, and of similar
activation potential when compared with placebo
in patients with major depression.
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Received Feb. 22, 2000; accepted July 17, 2000. From Eli Lilly and
Company, Indianapolis, Ind.

Sponsored by Eli Lilly and Company, Indianapolis, Ind.
Reprint requests to: Charles M. Beasley, Jr., M.D., Lilly Research

Laboratories, Eli Lilly and Company, Lilly Corporate Center, Drop Code
1758, Indianapolis, IN�46285.

T
in major depression used escalating dosages of up to 80
mg/day.1–4 The majority of the patients were in fact
treated with 60 mg/day. Wernicke and colleagues5,6 sub-
sequently reported 2 multiple fixed-dose studies, a 20-40-
60–mg/day study and a 5-20-40–mg/day study, which
demonstrated that 20 mg/day of fluoxetine is effective
in moderate-to-severe major depressive disorder. Since
then, another fixed-dose study has demonstrated the effi-
cacy and tolerability of fluoxetine 20 mg/day in the treat-
ment of depression.7 The analyses by Beasley et al.8 of
fluoxetine’s activating and sedating effects using multiple
fixed-dose studies of fluoxetine suggested that the inci-
dence of activation was relatively flat between 5 and 40
mg/day and increased relative to placebo, whereas the in-
cidence of sedation increased linearly to 40 mg/day. With
respect to the analysis of activation, the data were com-
plex. There was an initial rise in the incidence from pla-
cebo to 5 mg/day, and then the incidences observed with
20 mg/day and 40 mg/day were relatively similar to
that observed with 5 mg/day in one study. However, in
the comparison of placebo and fluoxetine, 20 mg/day, 40
mg/day, and 60 mg/day, no difference was shown in inci-
dence of activation between placebo and fluoxetine, 20
mg/day.

The perception of the efficacy and tolerability of 20
mg/day of fluoxetine has been confounded by the experi-
ence of clinicians with the higher doses reported in the
earlier literature. To demonstrate the efficacy and poten-
tially improved safety and tolerability with 20 mg/day,
we present a meta-analysis of efficacy and safety data of
fluoxetine, 20 mg/day. Special attention was given to ad-
verse events, discontinuations due to adverse events, and
changes along the psychomotor activity continuum.
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METHOD

Patient Population
Patients were adult male or female outpatients with a

primary psychiatric diagnosis of nonpsychotic major de-
pression as defined by either the Diagnostic and Statisti-
cal Manual of Mental Disorders, Third Edition (DSM-
III),9 or the Diagnostic and Statistical Manual of Mental
Disorders, Third Edition, Revised (DSM-III-R).10 Pa-
tients had a score ≥ 20 on the 21-item Hamilton Rating
Scale for Depression (HAM-D-21) in 2 studies and ≥ 15
on the 17-item HAM-D (HAM-D-17) in one study. Pa-
tients had no serious medical conditions and had normal
clinical laboratory findings. Written informed consent
was sought and obtained as appropriate in all cases.

Additional exclusion criteria generally included a his-
tory of substance misuse within the previous year, psy-
chotic or organic mental disorder, serious suicidal risk as
clinically assessed by the investigator, concomitant use
of psychotropic medications, and any medical condition
that was unstable or might preclude the use of one of the
drugs evaluated in the  studies.

Study Design
Data were from studies in nongeriatric patients with-

out significant comorbid medical disease who had
moderate-to-severe major depressive disorder. The stud-
ies included a fixed dose of 20 mg/day of fluoxetine,
were sponsored by Eli Lilly and Company, and were con-
ducted in the United States. The 3 studies included in this
analysis5–7 were randomized, double-blind, and placebo-
controlled and compared fluoxetine at 20 mg/day with
placebo in adult patients with moderate-to-severe major
depression (fluoxetine, N = 245; placebo, N = 172).

One of the studies included in our analysis (a placebo-
controlled study using fixed doses of fluoxetine of 20,
40, and 60 mg/day)5 was actually 1 of 2 studies con-
ducted in parallel by the same group of investigators. The
other study,11 which included mildly depressed patients
(HAM-D-21 score of 14–19), was excluded from our
analysis. In addition, 1 study in the geriatric population
that included a fixed dose of 20 mg/day of fluoxetine12

has been excluded from this analysis. Furthermore,
3 small studies in patients with specific comorbid medi-
cal illnesses that included the fixed dose of 20 mg/day
of fluoxetine (reference 13 and C.M.B., data on file,
Eli Lilly and Company, Indianapolis, Ind.) were also
excluded. The exclusion of these studies allowed this
meta-analysis to focus on a population of patients with
relatively homogeneous demographic and illness charac-
teristics.

Before starting randomized treatment, 2 of the studies
excluded patients for whom scores improved by 20% or
more during a 1-week run-in period of single-blind pla-
cebo treatment and the other study excluded patients for

whom scores improved by 25% or more during a 2-week
placebo run-in period.

Assessments
A variety of efficacy assessments were used in the

individual studies. This meta-analysis focuses on the
HAM-D and includes HAM-D-17 total score and anxiety/
somatization, retardation, sleep disturbance, and cogni-
tive disturbance factor scores. If 1 or more items were not
scored on a specific scale or subscale, the scale or sub-
scale score was treated as missing.

Safety was assessed by the evaluation of treatment-
emergent adverse events and discontinuations for adverse
events. Throughout all of the individual studies, adverse
events were elicited by nonprobing inquiry. All events
were recorded regardless of perceived causality. An event
was considered treatment emergent if it occurred for the
first time or worsened during the double-blind therapy
period.

Statistical Methods
Efficacy differences between fluoxetine and placebo-

treated patients were assessed by comparison of mean
changes from baseline to endpoint in HAM-D (HAM-D-
17 total score and anxiety/somatization, retardation, sleep
disturbance, and cognitive disturbance factor scores).
At least 1 visit beyond baseline was necessary for a pa-
tient to be considered for endpoint analysis. When ana-
lyzing efficacy data for individual studies, analysis of
variance (ANOVA) of changes, with treatment in the
model, was used to compare mean changes between treat-
ments, and confidence intervals were constructed. For
the meta-analyses assessing efficacy, confidence inter-
vals were constructed and p values were calculated for
the pooled studies by way of a fixed-effects model for
mean absolute differences between treatments using the
meta-analysis method derived by Whitehead and White-
head.14 The fixed-effects model assumes homogeneity of
treatment effects over all studies. When heterogeneity of
treatment effects across studies was detected, a random-
effects model was used that allowed for treatment effects
that varied between studies.14

The percentages of patients achieving response and re-
mission were also used to compare efficacy between
fluoxetine- and placebo-treated patients. Patients who ex-
perienced at least a 50% reduction in HAM-D-17 total
scores from baseline to endpoint were considered re-
sponders. Remission was defined as a HAM-D-17 total
score ≤ 7 at endpoint. Analyses of response and remission
were conducted using 2 methods: (1) patients treated for
more than 3 weeks (minimal therapeutic exposure) and
(2) intent-to-treat.

Safety differences between fluoxetine and placebo
were assessed by comparison of treatment-emergent ad-
verse events, discontinuations, and adverse events lead-
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ing to discontinuation. Analyses included all randomized
patients. Adverse events were also evaluated to determine
the emergence of activation or sedation during therapy.
The adverse event terms agitation, akathisia, anxiety,
CNS [central nervous system] stimulation, insomnia,
and nervousness were grouped to indicate activation;
the terms apathy, asthenia, CNS depression, and somno-
lence were grouped to indicate sedation. Activation and
sedation were not mutually exclusive. A patient could re-
port a treatment-emergent sedation event and a treatment-
emergent activation event at the same visit; alternatively,
a patient could report sedation events at one visit and acti-
vation events at another.

Safety differences and differences in response and
remission were analyzed using the Mantel-Haenszel
incidence difference stratified by study15,16 in cases where
heterogeneity of incidence differences across studies was
not statistically significant. The DerSimonian-Laird inci-

dence difference method was used in cases where he-
terogeneity across studies was statistically significant
(Cochran test, p < .10).17 When analyzing individual stud-
ies, the Pearson chi-square test was used.

RESULTS

Demographics and Baseline Characteristics
A total of 417 randomized patients were included in

this patient population. Baseline characteristics of the pa-
tients in the 2 groups analyzed are summarized in Table 1.
No statistically significant differences were found be-
tween the treatment groups.

Endpoint Analysis
As indicated by improvement on the HAM-D, fluoxe-

tine at a dose of 20 mg/day was statistically significantly
superior to placebo on all outcome measures (total score
and anxiety somatization, retardation, and cognitive dis-
turbance factor scores) except sleep disturbance in the
meta-analytic pooling of studies (Figures 1–5).

Response and Remission Rate Analyses
Patients who experienced at least a 50% reduction in

HAM-D-17 scores from baseline were considered re-
sponders. Remission was defined as a HAM-D score of
≤ 7 at the last visit. Three hundred eleven patients were
included in the analysis, which was restricted to the subset
of patients treated for more than 3 weeks (minimal thera-
peutic exposure), and 401 were included in the intent-to-

Table 1. Patient Demographics and Baseline Scoresa

Fluoxetine, 20 mg/d Placebo
Variable (N = 245) (N = 172)

Age, y 39.2 ± 11.6 38.4 ± 10.4
White, N (%) 214 (87.3) 156 (90.7)
Female, N (%) 151 (61.6) 106 (61.6)
HAM-D score

17-Item total 21.7 ± 3.4 22.2 ± 3.8
Anxiety/somatization 6.5 ± 1.8 6.7 ± 1.8
Retardation 7.9 ± 1.7 8.2 ± 1.7
Cognitive disturbance 5.0 ± 2.1 5.1 ± 2.3
Sleep disturbance 3.7 ± 1.7 3.6 ± 1.7

aAbbreviation: HAM-D = Hamilton Rating Scale for Depression. All
values shown as mean ± SD unless otherwise specified.

Figure 1. Mean Difference Between Fluoxetine (FLX) and
Placebo (PLC): Change in HAM-D-17 Total Scorea

aAbbreviation: HAM-D-17 = 17-item Hamilton Rating Scale for
Depression. Change from baseline to endpoint; endpoint values based
on last observation carried forward. Small horizontal lines represent
mean differences between fluoxetine and placebo groups in mean
change scores; vertical lines depict 95% confidence intervals. All
p values result from analysis of variance.
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Figure 2. Mean Difference Between Fluoxetine (FLX) and
Placebo (PLC): Change in HAM-D Anxiety/Somatization
Factor Scorea

aAbbreviation: HAM-D = Hamilton Rating Scale for Depression.
Change from baseline to endpoint; endpoint values based on last
observation carried forward. Small horizontal lines represent mean
differences between fluoxetine and placebo groups in mean change
scores; vertical lines depict 95% confidence intervals. All p values
result from analysis of variance.

3

2

1

0

–1
Study 15

(FLX, N = 99)
(PLC, N = 48)

Study 26

(FLX, N = 91)
(PLC, N = 77)

Study 37

(FLX, N = 45)
(PLC, N = 43)

Pooled
(FLX, N = 235)
(PLC, N = 168)

p = .009

p = .090

p = .121

p < .001

M
ea

n 
D

iff
er

en
ce

 in
M

ea
n 

C
ha

ng
e 

in
 A

nx
ie

ty
/S

om
at

iz
at

io
n 

Fa
ct

or
 S

co
re

724



© Copyright 2001 Physicians Postgraduate Press, Inc.

One personal copy may be printed

726 J Clin Psychiatry 61:10, October 2000

Beasley et al.

treat analyses. In both subsets of patients, fluoxetine
at 20 mg/day produced statistically significantly greater
response and remission rates than did placebo in the
meta-analytic pooling of studies (for minimal therapeutic
exposure, response = 58.6% vs. 33.8%, p < .001; remis-
sion = 39.8% vs. 22.3%, p < .001; for intent-to-treat, re-

sponse = 48.5% vs. 28.0%, p < .001; remission = 31.8%
vs. 18.5%, p = .001). The minimal therapeutic exposure
results are shown in Figures 6 and 7.

Treatment-Emergent Adverse Events
Table 2 displays the treatment-emergent adverse

events. The following events occurred statistically signifi-
cantly more among fluoxetine-treated patients than with
placebo-treated patients: insomnia, asthenia, somnolence,
gastroenteritis, decreased libido, chills, and confusion.

Table 3 presents the activation and sedation subsets
of treatment-emergent adverse events. At a dose of 20
mg/day, sedation, but not activation, was a statistically
significant treatment-emergent phenomenon.

Reasons for Discontinuation
An analysis was conducted to compare reasons for

discontinuation (adverse event, lack of efficacy, study
completion, or other reasons) between treatment groups
(Table 4). The placebo-treated patients had a trend for
higher discontinuation due to lack of efficacy, and no sta-
tistically significant difference was found between treat-
ment groups in the percentage of patients who discontin-
ued early owing to an adverse event or for other reasons.

Adverse Events Causing Discontinuation
The specific adverse events leading to treatment

discontinuation were also examined. In the 2 clinical
studies in which discontinuation could be attributed to
multiple events,5,6 no events were found to cause discon-
tinuation significantly more often with fluoxetine. The

Figure 3. Mean Difference Between Fluoxetine (FLX) and
Placebo (PLC): Change in HAM-D Retardation Factor Scorea

aAbbreviation: HAM-D = Hamilton Rating Scale for Depression.
Change from baseline to endpoint; endpoint values based on last
observation carried forward. Small horizontal lines represent mean
differences between fluoxetine and placebo groups in mean change
scores; vertical lines depict 95% confidence intervals. All p values
result from analysis of variance.
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Figure 4. Mean Difference Between Fluoxetine (FLX) and
Placebo (PLC): Change in HAM-D Cognitive Disturbance
Factor Scorea

aAbbreviation: HAM-D = Hamilton Rating Scale for Depression.
Change from baseline to endpoint; endpoint values based on last
observation carried forward. Small horizontal lines represent mean
differences between fluoxetine and placebo groups in mean change
scores; vertical lines depict 95% confidence intervals. All p values
result from analysis of variance.

p = .011

p = .216

p = .022

p < .001

3

2

1

0

–1
Study 15

(FLX, N = 99)
(PLC, N = 48)

Study 26

(FLX, N = 91)
(PLC, N = 77)

Study 37

(FLX, N = 45)
(PLC, N = 43)

Pooled
(FLX, N = 235)
(PLC, N = 168)

M
ea

n 
D

iff
er

en
ce

 in
M

ea
n 

C
ha

ng
e 

in
 C

og
ni

tiv
e 

D
is

tu
rb

an
ce

 F
ac

to
r 

S
co

re

Figure 5. Mean Difference Between Fluoxetine (FLX)
and Placebo (PLC): Change in HAM-D Sleep Disturbance
Factor Scorea

aAbbreviation: HAM-D = Hamilton Rating Scale for Depression.
Change from baseline to endpoint; endpoint values based on last
observation carried forward. Small horizontal lines represent mean
differences between fluoxetine and placebo groups in mean change
scores; vertical lines depict 95% confidence intervals. All p values
result from analysis of variance.
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only events causing discontinuation at an incidence of
≥ 2% were found for fluoxetine-treated patients: nausea
(2.5%, vs. 0.8% for placebo) and insomnia (2.0%, vs.
1.5% for placebo).

In the one clinical study in which only a primary event
causing study discontinuation was collected,7 there also

Table 2. Percentage of Subjects Who Had
Treatment-Emergent Adverse Eventsa

Fluoxetine, 20 mg/d Placebo
Event (N = 245) (N = 172)

Nausea 18.8 11.0
Headache 17.6 19.2
Rhinitis 12.7 14.0
Anxiety 12.2 10.5
Insomnia 12.2b 5.8
Diarrhea 11.4 9.9
Nervousness 10.6 11.6
Dizziness 10.2 5.8
Dry mouth 9.0 8.7
Asthenia 7.8 b 2.9
Anorexia 7.3 4.7
Somnolence 6.5 b 2.3
Sweating 6.1 4.1
Infection 5.3 7.0
Gastroenteritis 3.7 b 0.6
Decreased libido 2.4 b 0.0
Chills 1.6 b 0.0
Confusion 1.6 b 0.0
Sinusitis 0.8 4.7 b

aOccurring in ≥ 5% of patients in the fluoxetine 20-mg/day group or
with a statistically significant difference (p < .05) between groups.
bStatistically significantly greater incidence vs. the other treatment
group (p ≤ .05).

were no events that caused discontinuation significantly
more with fluoxetine. The most common events (inci-
dence ≥ 2%) causing discontinuation were found in the
fluoxetine-treated patients: agitation (2.2% [N = 1] vs.
0% for placebo) and convulsion (2.2% [N = 1], vs. 0% for
placebo).

DISCUSSION

Endpoint analysis, as well as response- and remission-
rate analysis applied to the data from this meta-analytic
pooling of studies, continues to support the previously
reported efficacy of the 20-mg/day dose of fluoxetine in

Table 3. Percentage of Subjects Who Had Activation and
Sedation Adverse Events

Fluoxetine Placebo
Classification of Event (N = 245) (N = 172) p Value

Activatinga 28.2 25.0 .750b

Sedatingc 13.5 4.7 < .001
aAgitation, akathisia, anxiety, central nervous system stimulation,
insomnia, and nervousness.
bDerSimonian-Laird incidence difference since there was statistically
significant heterogeneity across trials.
cApathy, asthenia, central nervous system depression, and somnolence.

Table 4. Treatment Discontinuations (%)
Reason for Fluoxetine Placebo
Discontinuation (N = 245) (N = 172) p Value

Adverse event 6.1 5.8 .879
Lack of efficacy 16.7 23.3 .089
Other reasons 13.9 11.6 .530
Study completion 63.3 59.3 .295

Figure 6. Mean Difference Between Fluoxetine (FLX) and
Placebo (PLC): Response Rates in Subjects Receiving
Minimal Therapeutic Exposurea

aMinimal therapeutic exposure defined as more than 3 weeks of
treatment. Small horizontal lines represent mean differences between
fluoxetine and placebo in response rates; vertical lines depict 95%
confidence intervals. All p values result from Pearson chi-square test.
Pooled placebo response rate = 33.8%; pooled fluoxetine response
rate = 58.6%.
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Figure 7. Mean Difference Between Fluoxetine (FLX) and
Placebo (PLC): Remission Rates in Subjects Receiving
Minimal Therapeutic Exposurea

aMinimal therapeutic exposure defined as more than 3 weeks of
treatment. Small horizontal lines represent mean differences between
fluoxetine and placebo in remission rates; vertical lines depict 95%
confidence intervals. All p values result from Pearson chi-square test.
Pooled placebo remission rate = 22.3%; pooled fluoxetine response
rate = 39.8%.
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the treatment of moderate-to-severe major depression.5–7

Specifically, the 20-mg/day fluoxetine dose effectively
treated major depressive disorder as assessed by group
mean changes in HAM-D total score relative to placebo.
With respect to specific clusters of symptoms, fluoxetine,
20 mg daily, compared with placebo significantly reduced
all HAM-D factor scores except sleep disturbance in this
meta-analysis.

The results (see Table 2) of this meta-analysis confirm
the previously described adverse event profile of fluoxe-
tine, which includes those events considered typical of
serotonin reuptake inhibitors (e.g., the psychomotor acti-
vating event of insomnia but conversely also the psy-
chomotor slowing events of somnolence and asthenia).18

In comparison with previous analyses using combined
dosages of fluoxetine (20–80 mg/day),1–4 the patients in
this 20-mg/day meta-analysis, as predicted, had lower fre-
quencies for most adverse events. Some events com-
monly thought to be associated with fluoxetine treatment
did not occur statistically significantly more frequently
than with placebo treatment (anxiety, nausea, nervous-
ness, tremor, dizziness, dyspepsia). The enhanced safety
and tolerability of the low dose is also supported by the
incidence of discontinuations due to adverse events. At a
dose of 20 mg/day, fluoxetine-treated and placebo-treated
patients had a similar incidence of discontinuation due to
an adverse event, 6.1% in the fluoxetine group and 5.8%
in the placebo group.

Activation and sedation associated with fluoxetine
therapy were assessed using the methodology first de-
scribed by Beasley et al. in an imipramine-controlled
study19 and subsequently in separate trazodone-controlled20

and the early placebo-controlled studies.8 Important results
of this 20-mg/day meta-analysis, and differing from the re-
sults in the earlier report8 that included studies of multiple
fixed doses of fluoxetine, were the findings that reports of
events reflecting sedation but not activation were statisti-
cally significantly higher in the 20-mg/day group compared
with the placebo group. The results and conclusions re-
ported here can be considered more definitive regarding
the activating and sedating effects of fluoxetine at a dose
of 20 mg/day than those in the earlier report8 that was not
a formal meta-analysis. In the earlier report, the overall in-
cidence of activation appeared to be relatively flat across
the dose range of 5 mg/day to 40 mg/day when combining
the earlier studies, and it was concluded that 20 mg/day
was more activating than placebo. However, differences
between placebo and 20 mg/day of fluoxetine varied con-
siderably across these individual, early, dose-group com-
parisons. In the one study that compared placebo (N = 78)
and fluoxetine 5 (N = 96), 20 (N = 96), and 40 (N = 93)
mg/day in patients with moderate-to-severe depression,8 a
significant increase in activating events (0.01 < p ≤ .05)
was found at both 5 and 20 mg/day. However, in the com-
parison of placebo (N = 107) and fluoxetine 20 (N = 210),

40 (N = 215), and 60 (N = 214) mg/day, data were
combined from the 2 studies5,11 in patients with mild or
moderate-to-severe depression, and a significant increase
in activating events was observed only with the 40- and
60-mg/day doses, with the largest increase occurring with
the 60-mg/day dose. The difference in activation outcomes
with the 20-mg/day patients in the studies described above
compared with those in this article may be attributable to
sample size differences and/or patient population differ-
ences (inclusion of mildly depressed patients in the
placebo–fluoxetine 20-40-60–mg/day study),5 as well
as the difference in underlying treatment-emergent acti-
vation as suggested by the difference in incidence ob-
served with placebo across studies: 18% in the placebo–
fluoxetine 5-20-40–mg/day study6 and 25% in the
placebo–fluoxetine 20-40-60–mg/day study.5

The only qualification on these findings with respect
to activation is with regard to influence specifically on
sleep. A statistically significantly greater incidence of in-
somnia was found with fluoxetine, 20 mg/day, than with
placebo. Daytime psychomotor activation as well as
combined daytime and nocturnal activation did not differ
between fluoxetine, 20 mg/day, and placebo.

With respect to sedation, this meta-analysis is in
agreement with a previous report with multiple fixed
doses of fluoxetine.8 Sedation occurred as a statisti-
cally significant treatment-emergent phenomenon at 20
mg/day in both the present analysis (13.5% as compared
with 4.7% for placebo) and the multiple fixed doses
report. Furthermore, discontinuations due to adverse
events were statistically no different between placebo
and 20 mg daily of fluoxetine in the present analysis, and
discontinuations due to activation and sedation events
were statistically no different between placebo and 20
mg daily of fluoxetine in the fixed-doses report.

This meta-analysis was designed to address some
of the limitations the above studies had in regard to
assessing the effects of low-dose fluoxetine on psy-
chomotor activation. First, the studies included in our
meta-analysis were placebo controlled and used fixed 20-
mg/day doses. Secondly, a more homogeneous popula-
tion was used in that only nongeriatric patients with
moderate-to-severe depression and without significant
comorbid medical illness were included. The meta-
analysis therefore included those patients who qualified
from the fixed-dose studies discussed above,8 as well as
patients from a more recent 20-mg fixed-dose study.7 The
addition of the third study7 and the use of more formal
analytical techniques have led us to expand upon our
previous conclusions regarding activation. These data
and our meta-analysis strongly suggest that fluoxetine is
actually more sedating than activating at a dose of 20
mg/day relative to placebo. This further supports the rec-
ommendation of a 20-mg/day dose of fluoxetine for the
treatment of depression.
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On an individual patient basis, the minimal effective
dose of fluoxetine may be less or greater than 20
mg/day. Wernicke6 reported that 5 mg/day of fluoxetine
was similar to 20 mg/day with respect to last-observation-
carried-forward mean change in HAM-D score and that
the 20-mg/day dose was superior on the basis of second-
ary endpoints. Conversely, Fava and colleagues21 reported
that once a fluoxetine trial of adequate duration (8 weeks)
and standard dosage (20 mg/day) had failed in the treat-
ment of depression, patients benefited from increasing the
dosage of fluoxetine to 60–80 mg/day.

Two additional studies of fixed-dose 20-mg/day fluox-
etine versus placebo in patients with distinctly different ill-
nesses and/or demographic characteristics but without
significant comorbid illness were not included in this meta-
analysis in order to maintain homogeneity. In a 6-week trial
in moderately to severely depressed outpatients over age
60 years,11 fluoxetine was significantly more efficacious
than placebo in overall rates of response (43.9% vs. 31.6%,
p = .002) and remission (31.6% vs. 18.6%, p < .001). Ad-
ditionally, early discontinuations due to adverse events
were similar between fluoxetine and placebo. In a separate
study of patients with mild major depressive disorder
(HAM-D score of 14–19),11 mean changes in treatment
measures showed little difference among treatment groups.
However, pattern analysis of treatment response showed
more patients in the active treatment groups having a per-
sistent or delayed persistent response, the types of response
specifically associated with active treatment.

The results of this study also suggest good treatment
tolerance on fluoxetine therapy at 20 mg/day, a critical
factor for adequate antidepressant therapy.22 Tolerability,
as a contributor to compliance, is especially important in
light of data recommending long-term treatment.23 The
low incidence of fluoxetine discontinuation due to ad-
verse events suggests good patient acceptance.

Drug name: fluoxetine (Prozac).
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