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elective serotonin reuptake inhibitors (SSRIs) are
safe and well tolerated and have become the most
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Background: Although a period of 6 to 12
months of antidepressant therapy is recom-
mended for most patients with depression,
systematic examinations of the course of ad-
verse events over time, the resolution of early-
onset events, and the possible emergence of
later-onset events are limited. We examined
the safety of fluoxetine, 20 mg/day, in a large,
prospective, long-term treatment trial, and we
report a comparison of early- and late-onset
adverse events and the course of adverse
events over 26 weeks of treatment.

Method: Adverse events were recorded at
each visit in a uniform format by open-ended
questioning, regardless of perceived causality.
New or worsened events reported in either the
first 4 weeks of treatment (early-reporting in-
terval) or weeks 22 through 26 of treatment
(late-reporting interval) were compared.

Results: Patients (N = 299) whose depres-
sion (DSM-III-R) remitted with 12 weeks of
fluoxetine treatment entered continuation
therapy, and 174 completed 26 weeks of
therapy. All events that occurred in ≥ 5%
of patients early in treatment decreased in
frequency over time (p < .05), and no events
occurred significantly more frequently during
continuation therapy. No previously uncom-
mon adverse events became common during
long-term treatment.

Conclusion: Common adverse events asso-
ciated with initiating fluoxetine treatment in
depressed patients, including nausea, insom-
nia, nervousness, and somnolence, resolve in
the majority of patients and become signifi-
cantly less frequent with continued treatment
over a 6-month period. No adverse events
present initially become more frequent late
in treatment. Therapy with fluoxetine, 20
mg/day, is well tolerated over 6 months,
and most adverse events observed early
in treatment resolve.

(J Clin Psychiatry 1999;60:389–394)

Received May 10, 1998; accepted Oct. 12, 1998. From the Department
of Psychiatry, Rush Medical Center and Presbyterian-St. Luke’s Medical
Center, Chicago, Ill. (Dr. Zajecka); the Department of Psychiatry, University
of Pennsylvania, Philadelphia (Dr. Amsterdam); the Department of
Psychiatry, Columbia University, New York, N.Y. (Dr. Quitkin); the
Department of Psychiatry, University of Utah, Salt Lake City (Dr.
Reimherr); the Department of Psychiatry, Massachusetts General Hospital,
Harvard Medical School, Boston (Dr. Rosenbaum); and Lilly Research
Laboratories, Eli Lilly and Company, Indianapolis, Ind. (Drs. Michelson,
Tamura, and Beasley and Ms. Sundell).

This study was supported by grant 15243D from Lilly Research
Laboratories, Eli Lilly and Company, Indianapolis, Ind.

Presented in part at the 10th Congress of the European College of
Neuropsychopharmacology, September 1997, Vienna, Austria; and at the
49th Institute on Psychiatric Services, October 1997, Washington, D.C.

Reprint requests to: David Michelson, M.D., Lilly Research
Laboratories, Indianapolis, IN 46285.

S
widely used antidepressant medications. Nonetheless,
like all pharmacologic treatments, they are associated
with undesirable effects in some patients. In general, the
adverse event profiles of the SSRIs have been character-
ized in registration studies designed to determine acute ef-
ficacy and safety.1–6 Much less systematic information has
been reported about the course of adverse effects beyond
6 weeks, the resolution of early-onset events, and the pos-
sible emergence of later-onset events.

Patients often take antidepressant medications for a
longer time than the period used to establish acute efficacy
and safety in clinical trials. Four to 9 months of continua-
tion therapy with antidepressants following recovery from
acute illness is recommended to prevent relapse,7 and
available evidence suggests that for patients with recurrent
illness, indefinite maintenance therapy with antidepres-
sants protects against new episodes.8,9 The absence of sys-
tematic data concerning the likely course of adverse events
and the risk of late-onset events complicates clinical deci-
sions regarding the benefit-to-risk ratio of extending
therapy beyond acute symptom resolution, particularly for
patients who experience adverse events early in treatment.

To characterize adverse events associated with long-
term fluoxetine treatment, we analyzed adverse event data
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from a large depression relapse prevention study. We re-
port a comparison of early- and late-occurring adverse
events, as well as the course of common adverse events
over time during 26 weeks of treatment with fluoxetine,
20 mg/day.

METHOD

These data were obtained as part of a study examining
the efficacy of fluoxetine treatment in depression relapse
prevention. Details of the study design have been reported
elsewhere.10 Following a 1-week, drug-free, lead-in peri-
od, all patients began treatment with open-label fluoxe-
tine at 20 mg/day for up to 12 weeks. Patients whose ill-
ness remitted after 12 weeks (modified 17-item Hamilton
Rating Scale for Depression [HAM-D-17] score of ≤ 7
during weeks 10–12) were randomly assigned to treat-
ment in a 4-arm, double-blind, progressively placebo-
controlled, 1-year, fixed-dose (20 mg/day), relapse pre-
vention trial. The active treatment arms differed only in
the length of maintenance therapy. The only concomitant
psychotropic medications allowed were lorazepam or
chloral hydrate on an as-needed basis for insomnia. De-
tails of the efficacy data for this trial, which show de-
creased relapse rates on fluoxetine treatment compared
with placebo, have been reported elsewhere.11 The data
reported here are from patients in the active treatment
arms assigned to at least 26 weeks of fluoxetine treatment
(12 weeks open-label followed by 14 weeks under
double-blind, randomized conditions).

Subjects
The study was approved by the institutional review

board at each site. Patients were recruited by referral and
advertisement and met Diagnostic and Statistical Manual
of Mental Disorders (DSM-III-R) criteria for depression
at study entry.12 Patients received a complete explanation
of all procedures and provided written informed consent
prior to study entry.

Assessment of Adverse Events
During the early-reporting interval (weeks 1–4 of

treatment) patients were seen weekly, and during the late-
reporting interval (weeks 22–26 of treatment) patients
were seen every 2 weeks. All investigators were required
to record and report all adverse events at each visit regard-
less of perceived relationship to therapy. Reports were
collected by open-ended questioning about general well-
being and problems with medication. Questions about
specific symptoms were posed only if the symptom was
first reported by the patient in response to the open-ended
questioning. The actual descriptive words used by the pa-
tients were standardized into uniform adverse event ter-
minology using the U.S. Food and Drug Administration’s
Coding Symbols for a Thesaurus of Adverse Reaction

Terms dictionary (COSTART)13; all reporters were trained
on assessment and reporting of adverse events using this
system prior to study initiation. Although generally unam-
biguous, several of the COSTART terms deserve clarifi-
cation. The COSTART term somnolence refers to sleepi-
ness or drowsiness without a sense of physical distress
(feeling groggy); the COSTART term asthenia incorpo-
rates physical distress and refers to lack or loss of strength
and energy (weakness). The COSTART term anxiety re-
fers to an unpleasant emotional state involving a psycho-
physiologic response to real or imagined danger (fear,
panic); the COSTART term nervousness refers to exces-
sive excitability and irritability (agitation, tension).

Statistical Analysis
New or worsened adverse events reported by at least

2% of patients in either the early-reporting interval or the
late-reporting interval were tabulated for all patients who
were randomly assigned to fluoxetine treatment. This list
of adverse events was then narrowed to those expected for
fluoxetine treatment by selecting those events that oc-
curred significantly more frequently in fluoxetine-treated
patients compared with placebo-treated patients in the
U.S. fluoxetine clinical trial databases. These databases
contain adverse event data from over 2700 depressed pa-
tients who participated in randomized, placebo-controlled
studies of fluoxetine.

Adverse events in the early-reporting interval were de-
fined as events that first occurred or worsened during the
initial 4 weeks of fluoxetine treatment. Adverse events in
the late-reporting interval were defined 2 ways. First, late-
reporting interval events were defined as events that be-
gan or worsened any time after the initiation of fluoxetine
treatment and were still present between weeks 22 and 26
of treatment. Comparing these late events to the early
events provided an estimate of the persistence of early
events. Second, late-reporting interval events were defined
as events that first occurred or worsened after at least 12
weeks of fluoxetine treatment and were still present dur-
ing weeks 22 through 26 of treatment, with the events ob-
served from study entry through the first 12 weeks of flu-
oxetine treatment as the baseline. Comparing these late
events to the early events provided a summary of any new
categories of events first occurring during chronic treat-
ment. Both analyses were repeated including just those
patients who completed 26 weeks of therapy; in addition,
both analyses were repeated excluding all patients who
took either chloral hydrate or lorazepam during the trial.

In order to control for patients discontinuing prior to
reaching the late-reporting interval, the adverse event in-
formation from the last 2 visits after randomization was
carried forward to the late-reporting interval. Thus, the
numbers of patients in each reporting interval were identi-
cal. Statistical comparison of the early- versus late-
reporting intervals was made using the McNemar test.14
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To examine the course of common adverse events over
time, we calculated the percentage of occurrence of the 6
most common adverse events that were more frequent
with fluoxetine than with placebo in the clinical trials da-
tabase (nausea, insomnia, somnolence, diarrhea, dizzi-
ness, and asthenia) over 2-week intervals from the early-
reporting interval to the late-reporting interval. In this
analysis, last visit adverse event information was carried
forward for patients who left the study prior to reaching
the final reporting interval.

RESULTS

Of the 839 patients who entered the clinical trial, 395
met criteria for remission of depression and were random-
ized into the continuation phase. Of these, 299 received
continued fluoxetine treatment, and 174 of these com-
pleted 26 full weeks of treatment. Eighteen adverse events
were reported by at least 2% of these patients and were
considered expected for fluoxetine treatment based on the
cumulative clinical trials databases. Headache, although
not significantly more frequent among fluoxetine-treated
than placebo-treated patients in the cumulative databases,
was also included in the present analysis because it was
the most frequently reported event.

The frequency of all common adverse events (events
present in ≥ 5% of patients) early in treatment decreased
significantly over time (Table 1). No categories of adverse
events were reported at 26 weeks of treatment that had not
been reported in at least 2% of patients during the first 4
weeks of treatment, and no commonly reported adverse
events were increased in frequency at 26 weeks (Table 2).
Although some fluoxetine-treated patients did report
common events for the first time during the late-treatment
interval, the frequency of these events was similar to the

frequency of events reported over the same interval by
patients assigned to placebo at week 12. Analyses that in-
cluded just those patients who completed 26 weeks of
therapy produced comparable results.

After excluding 51 patients who had used either lora-
zepam or chloral hydrate at least once following study en-
try, results were similar. All of the early-onset events (ex-
cept for dyspepsia) occurred significantly less frequently
over the 26 weeks in this subset of patients. Likewise, this
subset of patients did not report any new categories of ad-
verse events at 26 weeks of treatment that had not been re-
ported in at least 2% of patients during the first 4 weeks of
treatment, nor did they experience an increase in the fre-
quency of any commonly reported adverse events late in
treatment.

Of the 299 patients completing at least 13 weeks of
treatment, 125 dropped out of the study before 26 weeks.
Among these, 9 reported adverse events as their primary
reason for leaving (2 patients for somnolence and 1
patient each for agitation, nausea, nervousness, manic
reaction, weight gain, pancreatitis, and depression).
Other reasons for discontinuation included relapse, proto-
col violations, and patient decision (summarized in
Table 3).

Table 3. Early Treatment Discontinuationa (N = 299)
Reason for Discontinuation N %

Relapse 83 27.8
Patient decision 18 6.0
Protocol violation 10 3.3
Adverse event 9 3.0
Lost to follow-up 4 1.3
Other 1 0.3
aPatients who completed at least 13 weeks of fluoxetine but
discontinued prior to week 26. Percentages given here are of total
number of patients who continued fluoxetine treatment.

Table 2. Analysis of Late-Onset Adverse Eventsa

Early-Onset Late-Onset
Eventsb (N = 299) Eventsc (N = 299)

Event N % N % p Value

Headache 97 32.4 17 5.7 < .001
Nausea 87 29.1 6 2.0 < .001
Insomnia 67 22.4 12 4.0 < .001
Somnolence 44 14.7 9 3.0 < .001
Diarrhea 39 13.0 3 1.0 < .001
Dizziness 39 13.0 2 0.7 < .001
Asthenia 36 12.0 14 4.7 .001
Nervousness 33 11.0 4 1.3 < .001
Dry mouth 30 10.0 0 0 < .001
Anorexia 27 9.0 2 0.7 < .001
Dyspepsia 27 9.0 8 2.7 .002
Anxiety 26 8.7 6 2.0 < .001
Flatulence 16 5.4 2 0.7 .001
aEvents present in ≥ 5% of patients in the early-reporting period.
bEvents first occurring or worsening in weeks 1–4 of fluoxetine
treatment.
cEvents first occurring or worsening after at least 12 weeks of
fluoxetine treatment and persisting to weeks 22–26 of treatment.

Table 1. Analysis of Persistence of Adverse Eventsa

Events Occurring Events Occurring
in Early-Reporting in Late-Reporting
 Intervalb (N = 299) Intervalc (N = 299)

Event N % N % p Value

Headache 97 32.4 51 17.1 < .001
Nausea 87 29.1 10 3.3 < .001
Insomnia 67 22.4 27 9.0 < .001
Somnolence 44 14.7 18 6.0 < .001
Diarrhea 39 13.0 9 3.0 < .001
Dizziness 39 13.0 6 2.0 < .001
Asthenia 36 12.0 21 7.0 .032
Nervousness 33 11.0 9 3.0 < .001
Dry mouth 30 10.0 10 3.3 < .001
Anorexia 27 9.0 3 1.0 < .001
Dyspepsia 27 9.0 12 4.0 .017
Anxiety 26 8.7 7 2.3 < .001
Flatulence 16 5.4 6 2.0 .021
aEvents present in ≥ 5% of patients in the early-reporting period.
bEvents first occurring or worsening in weeks 1–4 of fluoxetine
treatment.
cEvents first occurring or worsening any time after starting fluoxetine
treatment and persisting to weeks 22–26 of treatment.
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The percentages of patients experiencing the 6 most
common adverse events over consecutive 2-week inter-
vals are shown in Figure 1.

DISCUSSION

We systematically assessed the occurrence of adverse
events early and late in fluoxetine treatment. All events that
occurred in ≥ 5% of patients early in treatment decreased
in frequency over time, no new categories of adverse
events emerged late in treatment, and there was no signifi-
cant increase in frequency of any adverse event late in
treatment. The frequencies of new events reported by flu-

oxetine-treated patients during the late-reporting interval
were similar to the frequencies of those reported over the
same interval by patients assigned to placebo at week 12,
suggesting that these newly reported events were not spe-
cifically associated with extended fluoxetine treatment.

The adverse event profile of extended fluoxetine treat-
ment is of interest from several perspectives. Information
about the likely course of adverse events is important for
patients who experience early-onset events and are unde-
cided about continuing treatment. Information about late-
onset events is important for patients and clinicians con-
cerned with the risks of extending treatment beyond the
resolution of acute illness. To our knowledge, there have

Figure 1. Percentage of Patients Who Experienced 1 of the Most Common Adverse Events Over 2-Week Intervals From the
Early-Reporting Interval to the Late-Reporting Intervala
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aThe 6 most common adverse events that occurred more frequently with fluoxetine than with placebo in the clinical trial database.
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been no previous large-scale, long-term studies address-
ing the issue of the safety of fluoxetine and comparing its
acute and chronic side effect profiles.

Several factors limit the interpretation of these results.
Although this was a large study with considerable statisti-
cal power, there may be highly infrequent events associ-
ated with extended treatment that would only be detected
in a much larger sample. Additionally, we cannot rule out
the possibility that very late–onset events may occur be-
yond the 26-week treatment window of this study, al-
though we are unaware of evidence suggesting that treat-
ment with fluoxetine over longer periods is associated
with marked changes in its side effect profile.15

These patients were responders to acute fluoxetine
monotherapy at 20 mg/day. Since chronic therapy is not
commonly instituted in nonresponders and since 20 mg is
the most common therapeutic dose for depressed patients,
these data are relevant to clinical practice; however, it is
possible that patients treated with higher doses of fluoxe-
tine might have different adverse event profiles with
chronic therapy. Similarly, patients taking concomitant
psychoactive medications could experience a different
safety profile. The only concomitant psychotropic medi-
cations allowed during this study were lorazepam and
choral hydrate for the treatment of insomnia. Reanalysis
excluding patients who used these drugs yielded similar
results, providing evidence that the decline in adverse
events over time is not an artifact of such symptomatic
treatment.

Visits were weekly during the early interval and were
every 2 weeks during the late interval, which potentially
decreased reported rates for the late interval. Any such de-
crease, however, is likely to be related to mild, relatively
unimportant events that patients forgot, and hence would
be of minimal clinical significance. The low rate of drop-
outs for adverse events, together with the fact that the
analysis was performed carrying forward the last observa-
tions of patients who dropped out between weeks 13 and
26, provides evidence that the observed decline in adverse
events is not an artifact of patients with intolerable ad-
verse effects leaving the study.

It may be that solicited reports or use of a structured in-
strument would have resulted in higher overall rates of re-
ported adverse events. However, open-ended questioning
at regular intervals may be more relevant to actual clinical
practice since patients presumably report what they feel to
be of significance (as noted below, this may not be true for
sexual dysfunction). The rates of adverse events de-
scribed here are probably accurate reflections of medica-
tion tolerability and may be better predictors of patient
discomfort and compliance than solicited reports.16

Adverse events that did not decrease over time oc-
curred infrequently (< 5% of patients in the early-
reporting interval), limiting the power of this study to de-
tect any changes in rates of occurrence. Among these

were abnormal ejaculation and anorgasmia (occurring in
2.0% and 1.7% of patients in the early-reporting interval,
respectively), symptoms of sexual dysfunction that have
been associated with SSRIs. Evaluating antidepressant-
associated sexual dysfunction is difficult since the effects
of depression, recovery, and quality of interpersonal rela-
tionships confound analysis and since many patients and
clinicians are not at ease discussing sexual problems. As a
result, spontaneous reports of problems related to sexual
function may underestimate the actual occurrence of the
problems.17,18 In addition, sexual function includes dis-
tinct appetitive, arousal, and consummatory aspects that
were not evaluated separately in the current study. Thus,
further studies specifically focused on sexual function
in patients treated with SSRIs are needed to clarify these
issues.

There was no evidence of increased weight as a late-
onset event based on spontaneous reports. However,
weight is more appropriately evaluated by means of ac-
tual measurement, and we note that a recent completed
evaluation of actual weights from this study was consis-
tent with the spontaneous report data, suggesting that
marked weight gain over extended periods of treatment is
not a fluoxetine-specific adverse event.19

Neither fatigue nor asthenia-like symptoms became
more common in the late-treatment portion of this study.
The most common adverse event terms that capture
symptoms of fatigue are somnolence and asthenia. Re-
ports of both of these adverse events decreased signifi-
cantly in frequency during chronic treatment, suggesting
that, for periods up to 26 weeks, increased fatigue does
not appear to be associated with fluoxetine treatment.

Several factors could potentially account for the de-
crease in reports of adverse events over time. Attempts to
restore normal central nervous system homeostasis, such
as receptor down- or up-regulation and compensatory
changes in production and secretion of nonserotonin neu-
rotransmitters and neurohormones, could account for
some of the observed effect. It is also possible that pa-
tients accommodate to some adverse events, become less
aware of them over time, and stop reporting them. Be-
cause patients were on fluoxetine monotherapy, the ob-
served declines in adverse events cannot be attributed to
adjuvant symptomatic treatment. Some of the decline
may be due to resolution of depressive symptoms, since
somatic complaints can themselves be a symptom of de-
pressive illness. Most importantly, although adverse
events resolve over time, fluoxetine’s therapeutic effect
was not diminished over time. Fluoxetine retained its pro-
tective antidepressant effects over the entire 26-week pe-
riod and, as reported elsewhere, was superior to placebo
in preventing depressive symptom relapse.11

This study suggests that for patients who derive thera-
peutic benefit from daily treatment with fluoxetine at 20
mg, adverse events reported early resolve for most of
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them over continued therapy for up to 6 months. Adverse
events that are common early in treatment decrease in fre-
quency over time, and no events that are uncommon ini-
tially become more common late in treatment. Therapy
with fluoxetine over 6 months is well tolerated and is not
associated with the emergence of previously unobserved
categories of late-onset adverse events.

Drug names: fluoxetine (Prozac), lorazepam (Ativan and others).
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