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urveys of healthy elderly individuals have revealed
that 15% of community-dwelling elderly report
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Background: There has been a paucity of
well-designed studies comparing selective seroto-
nin reuptake inhibitor (SSRI) medications in the
treatment of depression in the elderly. This multi-
center study was designed to examine the efficacy
and safety of sertraline and fluoxetine in de-
pressed elderly outpatients. A secondary objective
was to examine the effects of SSRI treatment on
quality of life and cognitive function.

Method: Two hundred thirty-six outpatients
60 years of age and older who met DSM-III-R
criteria for major depressive disorder received
1 week of single-blind placebo before being
randomly assigned to 12 weeks of double-blind,
parallel-group treatment with flexible daily doses
of either sertraline (range, 50–100 mg) or fluoxe-
tine (range, 20–40 mg). Primary efficacy mea-
sures consisted of the 24-item Hamilton Rating
Scale for Depression and Clinical Global Impres-
sions scale ratings. Secondary outcome assess-
ments included clinician- and patient-rated
measures of depression symptoms and factors,
cognitive functioning, and quality of life, as well
as plasma drug concentrations, which were corre-
lated with clinical response.

Results: Both drugs produced a similarly posi-
tive response on the primary efficacy measures,
with 12-week responder rates of 73% for sertra-
line and 71% for fluoxetine. Sertraline-treated
patients showed statistically greater cognitive
improvement on several measures. Both drugs
were safe and well tolerated.

Conclusion: Data indicate that both drugs are
effective antidepressants for the treatment of de-
pressed elderly outpatients. Differences in cogni-
tive performance effects deserve further investi-
gation.
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S
clinically significant degrees of depressed mood, 4% suf-
fer from a current major depressive disorder, and 6.5%
have depression associated with a significant medical ill-
ness.1 The consequences of untreated or inadequately
treated depressive disorder in the elderly are serious. Sui-
cide rates rise over the life cycle and increase dramati-
cally in old age.2 Increased rate of utilization of medical
services, increased morbidity and mortality from medical
illnesses, polypharmacy, and inappropriate institutional-
ization are all well-studied consequences of untreated de-
pressive disorders in the elderly.3–5 A study of medical
outcomes6 revealed that the disability of patients with ma-
jor depressive illness was comparable to that of most
other chronic diseases of the elderly, including diabetes,
arthritis, and hypertension. For decades, tricyclic antide-
pressants (TCAs) have been the standard treatment for
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depression in the elderly, although they are often rela-
tively contraindicated in this age group. For example, in
an examination of the detection and treatment of depres-
sion in hospitalized elderly men, Koenig and coauthors7

found that over 85% of the patients had a relative or abso-
lute medical contraindication to the use of older TCAs.
Although anticholinergic and other adverse events associ-
ated with TCAs may pose a significant problem for the el-
derly, evidence from a recent meta-analysis suggests that
secondary amine tricyclics may be better tolerated.8

In the past decade, selective serotonin reuptake inhibi-
tors (SSRIs) have increasingly been used in the treatment
of the depressed elderly (Scott-Levin Physician Drug
and Diagnosis Audit for 1995–1998, Scott-Levin, a divi-
sion of PMSI Scott-Levin, Inc.). A few randomized clini-
cal studies, mostly non–placebo controlled, suggest that
SSRIs are efficacious in geriatric depression, with re-
sponse rates that are generally comparable to those
with traditional agents (reviewed in Newhouse9). Side
effect profiles are different from those of tricyclics
and monoamine oxidase inhibitors (MAOIs) and appear to
lead to lower rates of discontinuation, at least in younger
populations.10

Fluoxetine, the first SSRI available, appears generally
efficacious and generally better tolerated than TCAs
by the elderly.11 However, case reports, and indirect
comparisons based on clinical experience, suggest that
significant side effects, including agitation, insomnia, and
weight loss, may occur more frequently with fluoxetine
in the elderly than with other SSRIs.12–15 Further, fluoxe-
tine, at standard clinical doses, is a relatively potent
inhibitor of the hepatic isoenzyme cytochrome P450 2D6
(CYP2D6), as is its active metabolite, norfluoxetine, at
normal clinical doses.16 This may produce more potential
for drug-drug interactions in the elderly, a population at
greater risk for polypharmacy.

Sertraline, like fluoxetine, has demonstrated efficacy
in elderly patients.17 It has a lower potential for certain
drug interactions than fluoxetine since it produces less
clinically meaningful inhibition of CYP2D6 at commonly
used dosages.16,18 Overall, the tolerability of sertraline in
the elderly appears to be similar to what is reported in
younger patients.14 However, no direct comparative stud-
ies of sertraline and fluoxetine have been performed in
elderly depressed patients. Furthermore, even though de-
pression in the elderly has been found to be associated
with impairment in both cognitive function19–23 and qual-
ity of life,24 these domains of function are not often exam-
ined as an outcome in treatment studies in this population.
Therefore, this study was conducted with the primary goal
of investigating the comparative efficacy and safety of
sertraline and fluoxetine in the treatment of elderly outpa-
tients suffering from major depression. A secondary goal
was to assess the comparative effects of the 2 compounds
on quality of life and cognitive functioning.

METHOD

This 12-week, double-blind, randomized, parallel-
group study was conducted at 12 sites in the United States.

Patient Selection
Outpatients 60 years of age or older who met the Diag-

nostic and Statistical Manual of Mental Disorders, Third
Edition, Revised (DSM-III-R)25 criteria for major depres-
sive disorder (single episode or recurrent, without psy-
chotic features) and had a total score of 18 or more on the
24-item Hamilton Rating Scale for Depression (HAM-D)
at the end of the washout were eligible for this study. Writ-
ten informed consent was obtained from all patients prior
to study entry.

Complete psychiatric histories were taken, and patients
were excluded if they met DSM-III-R diagnostic criteria
for any other psychiatric disorders. In addition, patients
were required to score at least 24 on the Mini-Mental State
Examination (MMSE)26 to exclude significant cognitive
impairment. Subjects were also excluded if they had
any medical contraindications to antidepressant therapy;
significant hematologic, endocrine, or cardiovascular dis-
ease; and conditions that might impair study drug absorp-
tion, metabolism, or excretion. Additional exclusions in-
cluded failure to respond to electroconvulsive therapy in a
prior depressive episode or to adequate trials (6 weeks) of
2 or more antidepressants in daily doses equivalent to 150
mg of amitriptyline administered for 3 weeks. Patients
were informed that all other psychotropic medications
(except temazepam or chloral hydrate used sparingly for
sleep) were to be discontinued prior to entry into the study.
This criterion was verified by urinalysis performed at the
initial visit.

Patients had to be free of any clinically significant medi-
cal problems. Complete medical histories were taken, and
a thorough physical examination was performed prior to
study entry. A 12-lead electrocardiogram was recorded at
day 1 of washout (and at the end of weeks 4 and 12 or when
a patient discontinued the study). Normal baseline labora-
tory values were required, but patients with clinically in-
significant abnormalities were eligible.

Study Procedures
Following approval by the designated Institutional Re-

view Board, outpatients who met initial selection criteria
and provided written informed consent entered a single-
blind, placebo run-in phase to allow washout of any prior
psychoactive medications and to assess placebo response.
The 1-week run-in period could be extended if necessary
to ensure fulfillment of all selection criteria.

At the conclusion of the run-in period (baseline), sever-
ity of illness was again assessed to ensure continued
fulfillment of entry criteria (score of 18 or more on the
24-item HAM-D; Clinical Global Impressions-Severity
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scale [CGI-S] score of 3 or more). Eligible patients were
then randomly assigned to receive, in a double-blind fash-
ion, either sertraline, 50 mg/day (1 capsule) in the evening,
or fluoxetine, 20 mg/day (1 capsule) in the morning. A
double-dummy procedure was used to ensure patient and
physician blindness to treatment assignment. After 4 weeks
of double-blind treatment, doses could be blindly doubled
to 100 mg/day for sertraline or 40 mg/day for fluoxetine if,
in the investigator’s opinion, an adequate clinical response
had not been observed and no dose-limiting side effects
had occurred. A patient’s daily dose could be reduced at
any time to 50 mg of sertraline or 20 mg of fluoxetine ow-
ing to adverse events and/or if clinically indicated.

Clinical assessments were made at day 1 of washout,
the end of washout (baseline), at weekly intervals for
the first 4 weeks of double-blind treatment, and at 2-week
intervals thereafter. Data analysis for efficacy included all
patients for whom a baseline evaluation and at least one
subsequent evaluation during drug treatment were avail-
able (intent-to-treat analysis). Data collected from patients
who had received at least one dose of study medication,
regardless of later compliance or protocol violation, were
analyzed.

Efficacy Measurements
Primary investigator-rated efficacy measures included

the 24-item HAM-D (total and factor scores),27–29 CGI-S
rating, CGI-Improvement scale (CGI-I) rating, and
CGI-Efficacy Index rating.30 Secondary investigator-rated
measures of efficacy were the Montgomery-Asberg De-
pression Rating Scale (MADRS)31 and the Hamilton Rat-
ing Scale for Anxiety (HAM-A).32 Secondary measure-
ments also included patient-rated measures: the Profile of
Mood States (POMS)33 total and factor scores, the Beck
Depression Inventory (BDI),34 and 8 summary scales of the
Quality of Life Enjoyment and Satisfaction Questionnaire
(Q-LES-Q).35 Cognitive assessments included the Shop-
ping List Task (SLT),36 which is an effortful serial verbal
learning task that was administered according to Buschke’s
selective reminding procedure.37 Items were chosen that
might commonly be seen on a shopping list in order to in-
crease the face validity of the test. Additional cognitive as-
sessments included the Digit Symbol Substitution test38 and
the MMSE.26

Analysis of safety was based on reported treatment-
related adverse events. The investigators classified adverse
events as “due to study drug,” “due to uncertain cause,” or
unrelated. Treatment-related laboratory abnormalities, in-
tercurrent illnesses, vital signs, body weight, and electro-
cardiogram data were also analyzed. The final safety and
efficacy evaluations were made at week 12 or whenever
treatment was discontinued.

Plasma samples for pharmacokinetic analysis were
drawn at day 1 of washout and at the end of weeks 1, 3, 4,
6, 8, 10, and 12 or at the time of discontinuation if it oc-

curred prior to week 12. Patients were instructed not to
take their medication on days when blood was drawn un-
til after the specimen was obtained.

Compliance was assessed by capsule counts of returned
medication and by questioning patients at every visit about
study medication consumed. Any patient who missed
greater than 25% of the prescribed medication on 2 con-
secutive visits was dropped from the study.

Statistical Method
All efficacy measures were analyzed on the basis of

intent-to-treat sample. For continuous measures at base-
line, the 2 treatment groups were examined for compara-
bility with 2-way analysis of variance (ANOVA) models
that included treatment group and center main effects as
well as the treatment-by-center interaction effect. For cat-
egorical measures, Cochran-Mantel-Haenszel general as-
sociation statistics were used, stratifying on center, to test
for comparability at baseline where appropriate.

For all continuous efficacy measures, with the excep-
tion of CGI-I and CGI-Efficacy Index measures, the mean
score and the mean change score from baseline were com-
puted. For CGI-I and CGI-Efficacy Index measures, only
mean scores were computed. The significance of mean
changes from baseline was determined with respect to
between-group differences using least square means from
2-way analysis of covariance (ANCOVA) models with
baseline values as covariates. Where only mean scores
were computed, their significance was determined with
respect to between-group differences using least square
means from 2-way ANOVA models. Treatment group, cen-
ter, and treatment-by-center interaction terms were in-
cluded in all models. Gender was added into all the main
analyses and found not to influence or qualify the results.
Significance of within-group changes from baseline was
determined using paired t tests. All analyses were per-
formed for patients available at each study visit and at the
last observation carried forward for each patient (end-
point).

Responder status was defined using 2 criteria: (1) a
50% or greater reduction from pretreatment baseline in
HAM-D total score and (2) a CGI-I score of 1 or 2 (“very
much” or “much” improved). Remitter status was defined
as an endpoint HAM-D total score ≤ 10. Treatment
comparisons for responder and remitter rates based
on the full patient cohort were performed using a Cochran-
Mantel-Haenszel general association statistic controlling
for center. For comparisons of this type based on sub-
groups, a logistic model containing treatment group and
center effects using the standard logit transformation or
Fisher exact test (2-tailed) was used where appropriate.
Correlation of plasma level with side effect burden was
obtained using a Pearson correlation coefficient. Signifi-
cance of the correlation was determined using a t test. All
significance levels were 2-tailed and set at the .05 level.
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The issue of post hoc multiple comparisons was ad-
dressed in a variety of ways, and only where convergent
evidence pointed toward a valid finding was it reported as
such. The SAS Proc Multtest (SAS Institute Inc., Cary,
N.C.) was used to perform a permutation test to approxi-
mate the minimum p value of all tests, stratified by center.
To control for an increased type II error that is the result of
the conservative nature of this test, a p value cutoff of .10
was chosen. A second independent method used to deter-
mine which findings were “real” was to perform a bino-
mial (sign) test of the overall hypothesis of no differences
between sertraline and fluoxetine by looking at the results
across the 12 study centers on any given measure; if there
was no difference between them, approximately half of
the sites would favor sertraline and half would favor
fluoxetine. Thirdly, graphical analysis provided another
filter to determine which significant findings were indeed
meaningful.

Plasma Assays for Sertraline and Fluoxetine
Plasma samples were assayed for sertraline and

N-desmethylsertraline using a proprietary method39 or
were assayed for fluoxetine and norfluoxetine by a vali-
dated, high-performance liquid chromatographic separa-
tion method with ultraviolet detection,40 both developed at
Hazelton Laboratories (now part of Covance) in Madison,
Wisc. The study sample concentrations were assayed in
duplicate and calculated on the basis of comparison to
standard curves.

RESULTS

A total of 236 patients entered the double-blind phase
of the study (of the 292 who entered the single-blind, pla-
cebo run-in phase) in either the sertraline (N = 117) or
fluoxetine (N = 119) arm (Table 1). As is consistent with
the prevalence of major depressive disorder in the general
population, women comprised the majority in both treat-
ment groups, making up 63% of the sertraline group
and 51% of the fluoxetine group (p = .053). The subject
pool in both groups was overwhelmingly white. The
mean ± SD age was 68 ± 5.3 years in the sertraline group
and 67 ± 5.9 years in the fluoxetine group. Of the patients
in the study, 32% were 70 years of age and over. Results in
this subgroup are reported separately.41 The majority of
patients (52.5%) suffered from recurrent moderate or se-
vere depression. Slightly more than half of the patients in
both treatment groups (52%) reported prior episodes of
depression. The mean baseline 24-item HAM-D scores
were 25.1 ± 4.2 and 25.0 ± 4.7 for the sertraline and fluox-
etine groups, respectively (range, 18–38). No significant
differences were observed between treatment groups on
other demographic variables at baseline (see Table 1).

One hundred sixteen (99.1%) and 118 patients (99.2%)
who took at least one dose of study drug were evaluable

for safety in the sertraline and fluoxetine arms, respec-
tively. Completion rates were also nearly identical for
both groups. Eighty patients (68.4%) taking sertraline and
80 patients (67.2%) taking fluoxetine completed all 12
weeks of the study. The percentage of randomized pa-
tients who withdrew owing to adverse experiences was
18.8% in the sertraline arm versus 24.4% in the fluoxetine
arm (NS). Few patients in either group withdrew owing to
lack of efficacy: 2.6% of discontinuations in the sertraline
group and 4.2% in the fluoxetine group (NS).

The percentage of patients whose dose of study medi-
cation was titrated upward was similar in both groups.
Among 116 sertraline patients, 66 (56.9%) had a final
dose of 50 mg and 50 (43.1%) had a final dose of 100 mg.
Among 118 fluoxetine patients, 64 (54.2%) had a final
dose of 20 mg and 54 (45.8%) had a final dose of 40 mg.
In both treatment groups, about half of the patients who
were classified as responders (i.e., at least a 50% reduc-
tion in baseline HAM-D score) received the higher doses
(50.0% for sertraline and 51.6% for fluoxetine).

Overall Efficacy
Overall, significant improvements in both primary and

secondary efficacy measures were observed, indicating
that both sertraline and fluoxetine were effective in the
relief of depressive symptoms. Significant improvement

Table 1. Clinical and Demographic Characteristics
of Study Patientsa

Characteristic Sertraline Fluoxetine p Value*

Patients randomized, N 117 119 NS
Sex, N (%)

Men 43 (36.8) 58 (48.7) NS
Women 74 (63.2) 61 (51.3)

Age, y, mean ± SD 68 ± 5.3 67 ± 5.9 NS
Race, N (%)

White 112 (95.7) 119 (100) NS
Black 4 (3.4) 0 (0)
Asian American 0 (0) 0 (0)
Other 1 (0.9) 0 (0)

Major depression diagnosis, N (%)b

Single episode 56 (47.9) 55 (46.2) NS
Recurrent episodes 61 (52.1) 63 (52.9)

Duration since episode was first
diagnosed, wk, mean ± SD 437 ± 599.4 513 ± 720.3

DSM-III-R severity, N (%)
Mild 9 (7.7) 7 (5.9) NS
Moderate 88 (75.2) 81 (68.1)
Severe (nonpsychotic) 20 (17.1) 31 (26.1)
Severe (psychotic) 0 (0) 0 (0)

Baseline 24-item HAM-D score
Mean ± SD 25.1 ± 4.2 25.0 ± 4.7 NS
Range 18–35 18–38

Baseline CGI-I score
Mean ± SD 4.0 ± 0.6 3.9 ± 0.4 NS
Range 3–6 3–5

aAbbreviations: CGI-I = Clinical Global Impressions-Improvement
scale, HAM-D = Hamilton Rating Scale for Depression, NS = not
significant.
bData missing for 1 patient.
*p Value is based on 2-way analysis of variance or Cochran-Mantel-
Haenszel test.
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(p < .05) from baseline in primary efficacy measures was
evident from week 1 onward for both agents.

Primary Efficacy Measures
HAM-D. Significant (p < .01) improvement from base-

line in the adjusted mean change in total HAM-D score
was seen for both agents by endpoint, with an identical
mean change score of –11.3 (Figure 1). The sertraline-
treated group showed a trend (p = .089) for a greater de-
crease in HAM-D score (–6.2 vs. –3.9) by week 2 after
making a permutation-based adjustment for multiple com-
parisons, although this advantage was not sustained. All 7
HAM-D factors (retardation, cognitive disturbance, etc.)
tended to favor sertraline over fluoxetine at week 2.

Overall, responder status (≥ 50% reduction from
baseline in HAM-D total score) was achieved by 73%
of patients treated with sertraline and 71% of patients
treated with fluoxetine (NS). When the subgroup of pa-
tients suffering from high-severity depression (HAM-D
score > 25) was analyzed separately, sertraline-treated
patients (N = 47) were found to have a significantly
(p = .034) higher proportion of early responders by week
2 (8 patients [17%] were classified as responders) com-
pared with the fluoxetine-treated subgroup (N = 52, with
1 [2%] responding). This was consistent with the differ-
ence between the treatment groups in the week-2 HAM-D
change score data cited above. This statistically signifi-
cant early response advantage in favor of sertraline con-
tinued through week 4 in this subgroup, with 18 (39%) of
the sertraline-treated group considered responders versus
9 (17%) of the fluoxetine-treated group (p = .014). From
week 5 on, no significant difference was found between
the 2 drugs in the treatment of the high-severity subgroup,
with week-12 responder rates for completers of 81%
(N = 38) for sertraline-treated patients and 76% (N = 40)
for fluoxetine-treated patients. Taking into account all pa-
tients in this subgroup who were randomized, 64% of se-
verely depressed sertraline-treated patients were classi-

fied as responders compared with 59% of fluoxetine-
treated severely-depressed patients (NS).

By week 12, 60% of completers in both the sertraline
and fluoxetine groups were classified as remitters
(HAM-D score < 10), whereas among the total intent-to-
treat sample, 45% of the sertraline-treated group and 46%
of the fluoxetine-treated group achieved remitter status.
Analysis of subgroups such as those with moderate or se-
vere depression, those whose illnesses had lasted greater
than 2 years, and age at onset did not reveal differential
efficacy in achieving remission.

CGI. Results on the CGI were generally similar to
those seen on the HAM-D scale. Both treatment groups
showed a significant improvement from baseline on all 3
CGI scales (CGI-S, CGI-I, and CGI-Efficacy Index) at all
visits. As with the HAM-D, significant (p < .01) between-
treatment differences were seen at week 2 in both the
CGI-S (p < .01; Figure 2) and CGI-I (p = .011) ratings,
with greater improvement in the sertraline-treated group.
A treatment responder was also characterized by having a
CGI-I score of 1 or 2. Using this definition, the sertraline-
treated group showed a significantly (p = .021) higher pro-
portion of responders by week 2 (21%) than the fluoxetine
group (10%). An examination of response rates by gender
utilizing both the CGI and the HAM-D did not reveal sig-
nificant evidence of treatment by gender interactions.

Secondary Efficacy Measures: Observer Rated
MADRS. Significant improvement was seen in both

treatment groups beginning with week 2. Other than week
2 (p = .037 for sertraline), no statistically significant
between-group differences in MADRS scores were ob-
served at any subsequent timepoints.

HAM-A. Highly significant (p < .01) improvement
from baseline in HAM-A scores was seen for both the ser-
traline and the fluoxetine groups; no statistically signifi-
cant between-treatment group differences were seen at any
timepoints.
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Secondary Efficacy Measures: Patient Rated
BDI. A significant improvement from baseline within

both treatment groups was noted for all visits beginning with
the first posttreatment week (Figure 3). Consistent with the
clinician-rated data, there was a significantly greater mag-
nitude of improvement in the sertraline-treated group at
weeks 2 (p = .019) and 4 (p = .042). From week 6 on, no
statistically significant between-treatment group differences
were observed on the BDI.

POMS. Baseline scores were not significantly different
between treatment groups. A significant improvement from
baseline in total POMS score was evident in both the ser-
traline and fluoxetine groups at all visits. Examination of
individual POMS subscales revealed some treatment-related
differences. The depression-dejection subscale showed a
significantly greater improvement in the sertraline-treated
group compared with the fluoxetine-treated group at both
week 2 (–9.9 vs. –6.6, p = .03) and week 4 (–13.9 vs. –10.0,
p = .016). This difference continued to be manifest through
week 12. The vigor subscale also showed a significantly
greater improvement in the sertraline group at week 4 com-
pared with the fluoxetine group (3.1 vs. 1.2, p = .029).

Q-LES-Q. At week 12 and at endpoint, a highly sig-
nificant (p < .01) change from baseline within both the ser-
traline and the fluoxetine groups was noted for the total
Q-LES-Q score, as well as for scores on specific Q-LES-Q
domains. No significant treatment-related differences were
seen. To make sure that this was a direct treatment effect,
the effects of depression severity on Q-LES-Q at endpoint
were ascertained by including the HAM-D score as a co-
variate in the endpoint Q-LES-Q analyses. Similarly, the
week-12 HAM-D score was included as a covariate in the
week-12 Q-LES-Q analyses. The findings remained signifi-
cant for both drugs.

Cognitive Measures
SLT. The number of items recalled on the SLT was

greater at all treatment visits in the sertraline-treated group

than in the fluoxetine group. The change from baseline
score for items recalled was significantly greater (p = .022)
at week 6 on sertraline than fluoxetine treatment with a
strong trend toward a significant difference at week 8
(p = .061). Data from week 8 also showed strong trends
toward a treatment difference favoring sertraline in the
change in the number of items recalled from absolute long-
term storage (p = .057) and in long-term storage (p = .075)
change from baseline. The size of the learned list was
greater at all measurements in the sertraline-treated group
and was significantly (p = .051) greater at week 8. No sig-
nificant treatment-related difference was seen in intrusion
error change scores.

Digit Symbol Substitution test. Baseline values for the
number of items correctly coded were not significantly
different between the treatment groups. Significant im-
provement (p < .01) from baseline on number correctly
coded (4.0) was observed by week 4 and thereafter in the
sertraline group, whereas only at endpoint (includes
all randomized subjects) was significant improvement
(p < .05) observed in the fluoxetine group (3.4). Signifi-
cant between-treatment effects began by week 6 (p = .019),
with a strong trend at weeks 8 (p = .078) and 10 (p = .068),
and a significant (p = .037) difference at week 12, all in the
direction of a greater improvement in performance on this
test in the sertraline-treated group (Figure 4). The magni-
tude of the differences in treatment group performance was
substantial. For example, the mean change for the sertra-
line group was 5.2 versus 0.4 for fluoxetine at week 6
(p = .019) and 7.9 versus 2.7 at week 12 (p = .037).

Vital Signs
Examination of supine and standing blood pressure (sys-

tolic and diastolic) and pulse revealed no clinically signifi-
cant overall treatment-related changes. However, weight
showed a modest but statistically significantly (p = .018)
greater decline by endpoint in the fluoxetine-treated group
(–3.2 lb) than in the sertraline-treated group (–1.7 lb).
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Adverse Experiences
Both sertraline and fluoxetine were generally well tol-

erated. Twenty (17.2%) of the sertraline-treated patients
and 25 (21.2%) of the fluoxetine-treated patients with-
drew from treatment owing to adverse events (Table 2).
The frequency of adverse event reports was consistent
with previous experience with these agents.

Headache was the most common central nervous sys-
tem treatment-related adverse event, affecting 33.6% of
sertraline-treated patients and 31.4% of fluoxetine-treated
patients. Dizziness, an important consideration in this
population, was relatively uncommon, with 7.8% and
10.2% of patients reporting this effect in the sertraline and
fluoxetine groups, respectively. The most common auto-
nomic symptom was dry mouth, reported in 15.5% and
7.6% of patients treated with sertraline and fluoxetine,
respectively. Nausea and diarrhea were the most common
gastrointestinal complaints, with nausea reported in
14.7% of patients taking sertraline versus 18.6% taking
fluoxetine; diarrhea affected 22.4% and 16.1% of patients
treated with sertraline or fluoxetine, respectively. The vast
majority of these reports were mild to moderate in nature,
and no statistically significant between-treatment group
differences were found.

Insomnia was the most frequently reported psychiatric
disturbance, occurring in 13.7% of sertraline-treated pa-
tients and 14.4% of those treated with fluoxetine (NS).
The peak occurrence for sertraline was between weeks 1
and 2, whereas for fluoxetine-treated patients, weeks 3
through 6 produced the greatest number of reports. Al-
most as common was anxiety, which was reported by
14.6% of patients in the sertraline group and 12.7% in the
fluoxetine group. The occurrence of anxiety reported as
an adverse event tended to peak between weeks 3 and 4
for both groups. Appetite was decreased in 9.5% and
11.9% of patients in the sertraline and fluoxetine groups,
respectively. The most frequent adverse experiences that
resulted in study withdrawal were anxiety, somnolence,
and insomnia.

Plasma Drug Concentrations
The mean ± SD trough plasma steady-state sertraline

concentration attained by the end of the first week of
treatment in patients receiving daily doses of 50 mg
was 20.3 ± 1.2 ng/mL. Thereafter, mean steady-state
trough concentrations were maintained between 19.7 and
21.6 ng/mL. At sertraline, 50 mg/day, the mean steady-
state N-desmethylsertraline plasma concentration was
43.9 ± 20.5 ng/mL by the end of the fourth week and was
maintained between 42.4 and 45.4 ng/mL.

Patients receiving the 20-mg dose of fluoxetine had
mean steady-state fluoxetine concentrations of 91.6 ± 43.9
ng/mL (approximately 3 times the week 1 mean levels),
but these were not attained until the eighth week
of dosing. The norfluoxetine mean concentrations of
138.9 ± 55.2 ng/mL (approximately 3.5 times the week-1
levels) were also attained during this same time period.
Statistically, when dose-normalized mean trough con-
centrations were compared, steady state was not achieved
by fluoxetine and norfluoxetine until weeks 8 and 12,
respectively.

In sertraline-treated patients whose dose was doubled
from 50 mg to 100 mg at week 4, mean steady-
state trough concentrations were achieved by week 6.
Mean trough plasma concentrations at week 6 were
46.7 ± 23.9 ng/mL for sertraline and 84.3 ± 37.1 ng/mL for
N-desmethylsertraline. Thereafter, steady-state concentra-
tions from 44.7 to 48.6 ng/mL for sertraline and from 90.3
to 91.2 ng/mL for N-desmethylsertraline were observed
from weeks 8 through 12. Dose proportionality occurred
with both sertraline and its metabolite.

In the fluoxetine-treated patients at the 40-mg dose,
mean plasma concentrations were generally dose propor-
tional, ranging from 183.1 to 243.1 ng/mL, but steady
state was not achieved until week 12. Mean trough nor-
fluoxetine concentrations from 186.4 to 239.5 ng/mL
(weeks 6–12) did not attain steady state by week 12.
These levels were not increased proportional to those oc-
curring at the lower (20 mg) dose of fluoxetine.

Attempts to correlate plasma concentrations of either
drug and its metabolite to the primary efficacy measure
(HAM-D total score) proved unsuccessful. No linear rela-
tionship between plasma drug levels at each week and
the primary clinical efficacy variable was observed.
However, a significant (p < .05) negative correlation was
observed between side effect burden (sum of all reported
adverse experiences weighted by severity) and plasma
fluoxetine (r = –0.28) and norfluoxetine (r = –0.23) levels
at week 12. No significant relationship was observed for
sertraline.

DISCUSSION

The results of this study demonstrate that both sertra-
line and fluoxetine were effective in treating major de-

Table 2. Summary of Treatment-Related Adverse Eventsa

During Double-Blind Therapyb

Sertraline Fluoxetine
Patients (N = 116) (N = 118) p Valuec

Patients with
adverse events, N (%) 102 (87.9) 105 (89.0) .840

Patients with severe
adverse events, N (%) 21 (18.1) 14 (11.9) .203

Patients withdrawn owing to
adverse events, N (%) 20 (17.2) 25 (21.2) .508

Patients requiring dose
reductions due to adverse
events, N (%) 12 (10.3) 6 (5.1) .148

aBased on World Health Organization dictionary term.42

bReceived at least one dose of double-blind therapy.
cBased on Fisher exact test (2-tailed).
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pression in a large group of elderly outpatients. Consistent
and clinically significant improvements were noted for
both treatment groups on the 24-item HAM-D total score,
as well as individual HAM-D factor scores, the MADRS,
and the CGI. Overall, 73% of patients treated with sertra-
line were classified as responders at week 12, whereas
71% of patients treated with fluoxetine were classified as
responders. This overall response rate is higher than was
seen in the only placebo-controlled trials in this popula-
tion.12 Although subtle differences in the characteristics of
the patient population cannot be ruled out, the most likely
reason for this higher response rate is the 12-week dura-
tion of the study. The majority of previous controlled tri-
als of antidepressants in the elderly have been from 6 to 8
weeks in duration. At 6 weeks in the current study, re-
sponder status had been achieved by 50% of patients tak-
ing sertraline and 41.5% of patients taking fluoxetine.

It should be noted that patients continued to show im-
provement in their depressive symptoms throughout the 3
months of the study. This suggests that patience is war-
ranted in the treatment of these older individuals and that
full improvement may not manifest before at least 12
weeks of treatment. On the basis of evidence from treat-
ment studies in younger adults, clinicians may be tempted
to change treatments if full improvement has not occurred
after a relatively short period of time. The results of the
current study suggest that this switch of treatment after a
short period would be a mistake for the elderly patient
suffering from depression.

Time to Response
Although this study was not designed to assess time to

response, it appears that sertraline treatment showed a
trend toward earlier improvement on several measures
(e.g., HAM-D, CGI-S and CGI-I, MADRS, and BDI).
This time-to-response effect was somewhat more evident
among the more severely depressed subgroup of patients.
In this subgroup, a treatment advantage in favor of sertra-
line continued to be observed through week 4 on some
measures. This suggests that any overall earlier antide-
pressant response observed for sertraline was largely ac-
counted for by patients with higher depression severity.

Even though there is both clinical43–45 and pharma-
cokinetic46 evidence that appears to support the earlier
time-to-response advantage for sertraline over fluoxetine,
we must consider this finding in the present study to
be preliminary. Since the current study had no a priori
time-to-response hypothesis, these suggestive findings
await confirmation from further research.

Efficacy on Secondary Outcome Measures
Despite similar overall antidepressant response on the

primary outcome measures, treatment with sertraline
yielded statistically significantly greater improvement
than did fluoxetine on a number of secondary efficacy

measures that are likely to be clinically important for
functioning in the elderly.

Sertraline had significantly greater positive effects on
verbal learning and recall as measured by the SLT, as well
as on visual tracking, coding, and motor performance as
measured by the Digit Symbol Substitution test. These re-
sults suggest that sertraline may be more potent in im-
proving the cognitive symptoms often associated with de-
pression in this age group. The reasons for these effects
are unclear. Differential cognitive improvement does not
appear to be secondary to differential improvement in de-
pression, since the degree of improvement in both groups
was similar by study endpoint. It is possible that the
slightly more rapid clinical improvement observed with
sertraline may have partially contributed to its more fa-
vorable effect on cognitive performance. Neither sertra-
line nor fluoxetine appears to have clinically significant
anticholinergic effects, so it is unlikely that a differential
central effect on this receptor system was contributory.
Since the differences on this task were mostly seen on
measures reflecting recall from long-term memory, it may
be that sertraline either directly or indirectly through im-
proving depression has a greater impact on consolidation
of memory or in improving memory retrieval. Perfor-
mance on the Digit Symbol Substitution test has been
shown to decline with age and to be sensitive to the ef-
fects of centrally acting medication and sedation.

The long-term clinical implications of the differential
acute effects on cognitive function observed in the current
study are uncertain. The topic deserves further research to
confirm the result, elucidate what the underlying mecha-
nism might be, and assess the clinical impact on long-
term functioning in the elderly.

Dosing and Adverse Events
Both sertraline and fluoxetine were well tolerated by

the elderly patients in the study. In general, adverse side
effects were similar, both qualitatively and quantitatively,
to those observed in other studies of SSRIs in elderly pa-
tients.18,47,48 Clinical experience suggests that side effect
rates and treatment dropout rates can be reduced if a
gradual titration from low starting doses is employed.10

Previous studies49 have suggested that there is a roughly
linear relationship between SSRI dosage and side effect
rates. The small negative correlation found between
fluoxetine and norfluoxetine plasma levels at week 12 and
side effect rates is of interest in this regard.

Interestingly, the distribution of final doses suggests
that there was no significant difference between the effec-
tiveness of the lower and higher doses for either drug.
What is unclear is whether those patients whose dose was
raised at week 4 would have improved if simply given
more time; the study design does not allow this question
to be answered. However, it is possible to conclude that
50 mg of sertraline or 20 mg of fluoxetine is an effective
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dose for many patients, and conversely there was no evi-
dence that the lower dose of sertraline was clinically inef-
fective in any greater proportion of patients than 20 mg of
fluoxetine. Rapid dose titration to higher doses may there-
fore not be justified.

Finally, neither study drug was found to have clinically
significant adverse effects on laboratory values or vital
signs, with the possible exception of weight loss being
greater in the fluoxetine-treated group. Clinically signifi-
cant weight loss with fluoxetine use in elderly patients has
been previously described.50

Study Limitations
The most notable limitation of the current study is the

lack of a placebo control group. Although no placebo con-
trol group was used, the placebo run-in period at the be-
ginning of the study presumably eliminated some early
placebo responders. Furthermore, pattern analysis sug-
gests that the clinical effect of placebo is characterized
not only by early response, but by response that is not sus-
tained.51 The 12-week duration of the study, approxi-
mately twice the length of most acute treatment studies
in younger populations, should also help to minimize
non–drug-related treatment effects. Nonetheless, without
a placebo group, the proportion of responses due solely to
the effect of the medication remains unclear.

CONCLUSION

The efficacy and safety profiles of the SSRIs make
them a preferred drug class for treating depression in the
elderly. The results of this study indicate that sertraline
and fluoxetine have comparable overall efficacy over a
3-month period in the treatment of even long-standing
episodes of depression in elderly outpatients. The fact that
patients in both treatment groups continued to improve
throughout the 3-month treatment period suggests that
patience is warranted in the treatment of these individu-
als, for whom full clinical response may take longer than
with younger patients. There was evidence from this
direct comparison that sertraline may produce a greater
improvement in cognitive performance. Whether this
could be due to time-to-response effects or clinical effects
in more severely depressed patients remains to be further
investigated.

Drug names: amitriptyline (Elavil and others), fluoxetine (Prozac), ser-
traline (Zoloft), temazepam (Restoril and others).
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