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Depression in the elderly is a major public health problem as untreated depression adversely impacts comorbid illnesses. It is important

to develop safe and effective antidepressant therapies for older individuals. We performed a systematic review of all published

randomized, placebo-controlled antidepressant medication trials in populations over age 55 years. Papers were obtained via MEDLINE

(1966–August 2003) and PSYCINFO (1872–August 2003). Unpublished trials, trials examining nonpharmacologic interventions, and

papers reporting post hoc analyses were not included in this review unless they provided new insights. A total of 18 placebo-controlled

trials examining acute efficacy met our criteria. The combined sample size in these studies was 2252. The mean sample size was 51 (range

20–728) and mean trial duration was 7 weeks. A total of 12 trials examined tricyclic antidepressants (TCAs), five trials examined selective

serotonin reuptake inhibitors (SSRIs), two trials examined bupropion, and one trial examined mirtazapine. There were no published trials

of venlafaxine or nefazodone. In all, 71.5% of trials reported significantly greater efficacy with drug than placebo. In conclusions, there is a

paucity of published controlled antidepressant trials in the elderly. Most published studies examine small sample sizes and do not include

common comorbid conditions. Efficacy studies examining relapse prevention are lacking. Large placebo response rates, lack of controlled

head to head comparisons, and other methodological design differences make crosstrial comparisons difficult. Large simple studies are

urgently needed to address the unmet needs for data on safety and efficacy of antidepressants in this population.
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INTRODUCTION

Depression in the elderly population is common in
many settings and has become recognized as a significant
public health concern (Reynolds et al, 1993; Lebowitz et al,
1997). The prevalence of major depression ranges from
6 to 9% of geriatric primary care patients, and is higher on
medical in-patient services or in nursing homes (Katon and
Schulberg, 1992). Depression is further associated with
poorer outcomes of medical illnesses (Rovner et al, 1991;
Frasure-Smith et al, 1993; Nemeroff et al, 1998; Jiang et al,
2001) and increased suicide rates (Conwell et al, 2002).
Despite its associated morbidity and mortality, there are few
published antidepressant placebo-controlled trials in the
elderly.
Studies in younger populations may not generalize to the

older population as depression in the elderly differs from
depression in younger individuals. When compared with

younger cohorts, depressed elders are less likely to have a
family history of mood disorders and more likely to have
findings on cranial magnetic resonance imaging (Krishnan
et al, 1997). Depressed elders are also more likely to have
serious medical conditions and cognitive deficits compli-
cating their treatment. The presence of cerebrovascular
disease, various medical comorbidities, and mild cognitive
impairment or dementia may each impact outcomes, but
there is only limited evidence for antidepressant efficacy in
the ‘general’ elderly population, much less these specific
groups.
In this review, we focus our discussion on published

randomized, placebo-controlled trials in depressed
elderly subjects, examining both study results and metho-
dological issues. We use these studies to provide a more
comprehensive understanding of trials to date, as well
as to discuss methodological issues affecting future trial
design.

METHODS

Comprehensive searches of the medical literature in
MEDLINE (1966–2003) and PSYCINFO (1872–2003) were
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conducted. The following medical subject headings (MeSH)
for MEDLINE were used in the search: placebo, antide-
pressant agent, tricyclic antidepressant (TCA), selective
serotonin reuptake inhibitor (SSRI), and monoamine
oxidase inhibitor (MAOI). Individual antidepressant
drug names were also used as a term heading. All
searches were age-limited. In addition to the formal
literature search, manual crossreferencing of trials, review
articles, meta-analyses, and expert opinion was also used to
identify all randomized controlled trials examining anti-
depressant use in the elderly.
To be included in this report, studies had to meet specific

inclusion criteria. These included (1) randomization
of subjects, (2) placebo control arm, and (3) study duration
of 4 weeks or greater. They had to include subjects (1)
exclusively age 55 and over and (2) with a diagnosis
of major depressive disorder or unipolar depression
using defined criteria, such as DSM. Studies were excluded
from this review if they (1) evaluated psychotic depression,
(2) included subjects with other psychiatric diagnoses,
such as dementia, (3) were maintenance studies, (4)
used adjunctive treatments, such as psychotherapy,
sleep deprivation, or electoconvulsive therapy, or
(5) if primary outcomes of the study were not related
to treatment (such as electrocardiogram changes or
weight).
There are very few published placebo-controlled trials in

older depressed populations. For some agents in common
use, such as venlafaxine and escitalopram, there are no
published trials. In some cases, reports of placebo-
controlled trials have been reported in professional meet-
ings, but it is difficult to evaluate those limited data in the
absence of a critical peer review; we do not include them in
this report. However, to present a balanced picture, we
briefly discuss the available evidence supporting the use
of antidepressants that do not have published placebo-
controlled trials.
For studies presenting outcomes as dichotomous

measures, such as the percentage of patients classified
as responders to therapy, we calculated the number
needed to treat (NNT) and its 95% confidence interval
(Cook and Sackett, 1995). NNT gives the number of patients
who must be treated in order to see that one patient
obtains that outcome. We calculated this value for each
study presenting dichotomous outcomes. In order to
estimate differences between antidepressant classes and
for antidepressants overall, we pooled subjects across
studies.
Methods of defining response and remission vary

across studies; however, the Hamilton Depression
Rating Scale (HAM-D) (Hamilton, 1960) and Clinical Global
Impressions – Improvement Scale (CGI-I) (Guy, 1976)
were the most commonly used. We examined these
measures separately. CGI-I was defined as subjects showing
any improvement, although some studies limited the
CGI-I definition of improvement to a score of 1 or 2
(very much or much improved). For the HAM-D
scale, response was defined as a 50% or greater decrease
in score; this was more commonly reported and more
consistently used than definitions of response (which
were defined as a final HAM-D score below some cutoff,
typically 7–10).

RESULTS

There is heterogeneity of sampling and trial design across
studies, making it difficult to compare many studies with
each other. One issue addressed in past reviews (Gerson
et al, 1999) is the question of an appropriate inclusion age.
To include the largest number of studies, we set an
inclusion age of 55, but divided studies by inclusion age
(greater than 55 or greater than 60). There are also
differences across studies in diagnostic schemes, entry
criteria, and the subject population’s location, in addition to
methodological variations in dosing strategies and placebo
lead-in periods (Table 1).
Many scales were used to measure outcomes (Table 2).

These scales measure different symptoms and are applied in
a variety of ways. Even for the more commonly used scales,
such as HAM-D, studies may use a variety of different
definitions of treatment response or remission. As HAM-D
is the most commonly used scale for the studies reported in
this review, we discuss this as a primary outcome measure
(Table 3). Other results, including rating scale cutoff
measures of response or remission, are considered second-
ary outcomes measures (Table 4).

Tricyclic Antidepressants

The most commonly prescribed TCAs have been studied in
the elderly; most trials have focused on imipramine or
nortriptyline, although one examined amitriptyline (Bran-
connier et al, 1982). These studies used a variety of
diagnostic criteria (including the Primary Affective Dis-
orders – Depression Checklist (Feighner et al, 1972),
Research Diagnostic Criteria (Spitzer et al, 1977), and
DSM-III or IIIR) and a variety of instruments as secondary
outcome measures (such as the Geriatric Depression Scale,
the Hamilton Anxiety Scale, and the Brief Psychiatric Rating
Scale; Table 4). Most required a minimum baseline level
of depression severity (typically an HAM-D score above
16–19), and reported a mean sample age in the 60s, with a
few exceptions reporting ages of 72 (Schweizer et al, 1998)
or 84 (Katz et al, 1990).
All published trials with an inclusion age of 60 years,

ranging from 4 to 8 weeks, concluded that imipramine was
significantly superior to placebo (Gerner et al, 1980; Cohn
et al, 1984; Merideth et al, 1984; Wakelin, 1986; Schweizer
et al, 1998). All of these studies compared imipramine and
placebo with another antidepressant agent, either trazodone
(Gerner et al, 1980), fluvoxamine (Wakelin, 1986), buspir-
one (Schweizer et al, 1998), or the tetrahydroisoquinoline
derivative, nomifensine (Cohn et al, 1984; Merideth et al,
1984) (Table 1). None of these studies reported a significant
difference between active agents.
There were three small trials examining imipramine’s

efficacy in populations over 55. These compared imipra-
mine with two doses of bupropion (Branconnier et al, 1983;
Kane et al, 1983) and another TCA, doxepin (Jarvik et al,
1982). The Jarvik study was descriptive; doxepin and
imipramine showed comparable improvement greater than
placebo, but significance levels were not reported. The two
studies including bupropion reported conflicting results:
one study found that the active drugs had comparable
changes in HAM-D significantly greater than placebo
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Table 1 Trial Design

Agent
class Medications

Dose
(mg/day)

Sample
size Dosing strategy Duration Washout PBO lead-in Author

Age460 years

TCA Amitriptyline 75–150 25 Titration (range reported) 5 None 1 week Branconnier (1982)

Mianserin 30–60 25

Placebo 25

Imipramine 89 60 Titration (mean reported) 8 None None Schweizer (1998)

Buspirone 38 54

Placebo 58

Imipramine 137.5 21 Titration (mean reported) 4 1 week Optional during
washout

Cohn (1984)

Nomifensine 152.5 21

Placebo 21

Imipramine 150 20 Titration (mean reported) 5 1 week Optional during
washout

Merideth (1984)

Nomifensine 150 22

Placebo 19

Imipramine 145 9 Titration (mean reported) 4 None 1 week Gerner (1980)

Trazodone 305 12

Placebo 13

Nortriptyline 75a 38 Fixed dose (NTP dose
adjusted based on drug levels)

7 None None Nair (1995)

Moclobemide 400 36

Placebo 35

Nortriptyline 65a 18 Titration (mean reported) 7 None 1 week Katz (1990)

Placebo 12

SSRI Fluoxetine 20 38 Fixed dose 8 None None Evans (1997)

Placebo 38

Fluoxetine 20 286 Fixed dose 6 None 1 week Tollefson (1995)

Placebo 291

Sertraline 50–100 360 Titration (range reported) 8 4–14 days During washout Schneider (2003)

Placebo 368

Other Lofepramine 70 27 Fixed dose 4 None None Tan (1994)

Placebo 29

Nomifensine 100 23 Fixed dose 4 10 days None Jansen (1984)

Placebo 20

Age455 years

TCA Imipramine 150 18 Fixed dose 4 None 1 week Branconnier (1983)

Bupropion, low 150 18

Bupropion, high 450 18

Placebo 9

Imipramine 25+ 12 Titration (mean not reported) 26 None None Jarvik (1982)

Doxepin 25+ 10

Placebo 10

Imipramine 146 12 Mixed fixed/titration (means
reported)

4 None 1 weekb Kane (1983)

Bupropion, low 150 11

Bupropion, high 323 10

Placebo 5
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(Branconnier et al, 1983), while the other found no
significant bupropion–placebo differences on the HAM-D
measure (Kane et al, 1983). No study reported a difference
in efficacy between antidepressant agents on HAM-D
change.
These findings were replicated in the secondary

outcomes (Table 4) by the number of subjects ranked as
‘improved’ on the CGI-I scale (Cohn et al, 1984; Merideth
et al, 1984; Schweizer et al, 1998). Schweizer et al
additionally examined response, as defined by a 50%
or greater decrease in HAM-D; both imipramine and
buspirone subjects were significantly more likely to res-
pond than placebo subjects. Active agents were also
more likely than placebo to produce improvement as
measured by BPRS (Cohn et al, 1984) or BDI (Gerner
et al, 1980). The study of imipramine, bupropion,
and placebo (Kane et al, 1983) found no difference on
the HAM-D or CGI scale but did detect a significant
difference using the Zung Depression Scale with a
greater improvement in the imipramine arm over both
bupropion arms and the placebo arm. The only other scale
demonstrating a differential effect between active agents
was the HAM-A scale, which demonstrated a greater
reduction in severity for those individuals on imipramine
when compared with those on trazodone or placebo (Gerner
et al, 1980).

Three published trials examined the efficacy of nortripty-
line. Katz et al (1990) studied a small cohort of medically
frail, institutionalized elders and reported a significantly
greater decrease in HAM-D for those receiving nortripty-
line. This improvement was also seen on CGI: 58% of
subjects on nortriptyline had a score of 1 or 2 (very much or
much improved), while only 9% of those receiving placebo
exhibited this level of improvement (Table 4). A difference
between agents was not seen using GDS.
The two remaining studies of nortriptyline examined a

comparator antidepressant in addition to placebo, phenel-
zine (Georgotas et al, 1987), or moclobemide (Nair et al,
1995), a reversible MAO-A inhibitor. The study by Nair et al
showed that only imipramine, but not moclobemide, had a
significant effect on HAM-D beyond placebo (Table 3). A
similar finding was seen in a subanalysis of those achieving
remission, as defined by a final HAM-D less than 10
(Table 4).
The Georgotas study took a different approach, examin-

ing improvement in individual HAM-D items. They found
that nortriptyline and phenelzine were superior to placebo
in reducing the HAM-D scores for the items of depressed
mood, guilt, suicidality, agitation, anxiety, and loss of
energy. The only item where nortriptyline was more
effective than phenelzine or placebo was in alleviating
middle/late insomnia.

Nortriptyline 25–125a All: 75 Titration (based on drug levels;
range reported)

7 None 1 week Georgotas (1987)

Phenelzine 15–75

Placebo

Nonmajor depression

Paroxetine 23.3 9 Titration (mean reported) 8 None 1 week Burrows (2002)

Placebo 11

aAdjusted by plasma level.
bIf subjects improved significantly, they were removed from the study.

Table 1 Continued

Agent
class Medications

Dose
(mg/day)

Sample
size Dosing strategy Duration Washout PBO lead-in Author

Table 2 Secondary Outcome Measures Used in Placebo-Controlled Antidepressant Trials in the Elderly

Scale name Symptoms assessed Who rates Reference

Beck Depression Inventory (BDI) Depression Subject Beck et al (1961)

Brief Psychiatric Rating Scale (BPRS) Mood, psychosis, others Clinician Overall and Gorham (1962)

Clinical Global Impression (CGI) Overall status Clinician Guy (1976)

Cornell Scale for Depression in Dementia (CS) Depression Clinician Alexopoulos et al (1988a, b)

Geriatric Depression Scale (GDS) Depression Clinician Yesavage et al (1982)

Hamilton Anxiety Scale (HAM-A) Anxiety Clinician Hamilton (1969)

Montgomery–Asburg Depression Rating Scale (MADRS) Depression Clinician Montgomery and Asberg (1979)

Zung Self-Rating Depression Scale Depression Subject Zung (1967a, b)
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Table 3 Change in HAM-D Scores

Agent class Drugs Baseline HAM-D Final HAM-D Mean change Significance of difference Author

Age460 years

TCA Imipramine 23.9 NP 12.8 Imipramine4placebo (po0.01), buspirone4placebo (po0.05) Schweizer (1998)

Buspirone 24.1 11.4

Placebo 24.1 8.1

Imipramine NP NP 13 Drug4placebo (po0.05) Wakelin (1986)

Fluvoxamine 14

Placebo NP

Imipramine 27 13a NP Drugs4placebo (po0.05), no differences between active drugs Cohn (1984)

Nomifensine 31 16

Placebo 28 21

Imipramine 26a 12a NP Drug4placebo (po0.05) Merideth (1984)

Nomifensine 29 13

Placebo 29 21

Imipramine 25a 9a NP Imipramine4placebo (p¼ 0.0023), trazodone4placebo

(p¼ 0.0015), imipramine¼ trazodone (p-value NP)

Gerner (1980)

Trazodone 27 13

Placebo 25 21

Nortriptyline 21.7 13.1 NP Nortriptyline4placebo (po0.05) Katz (1990)

Placebo 23.7 21.2

Nortriptyline 23.5 NP 7b Nortriptyline4placebo (p¼ 0.05), moclobemide¼ placebo

(p¼ 0.34)

Nair (1995)

Moclobemide 23 4b

Placebo 24 6b

SSRI Fluoxetine 20.5 NP NP No significance levels reported Evans (1997)

Placebo 21

Fluoxetine 22.2 14.0 8.1 NS Tollefson (1995)

Placebo 22.1 15.7 6.4

Sertraline 21.4 14.0 7.4 Sertraline4placebo (p¼ 0.01) (last observation carried

forward)

Schneider (2003)

Placebo 21.4 14.8 6.6

Other Nomifensine 20.4 10 10 Nomifensine4placebo (po0.05) Jansen (1984)

Placebo 21.4 19.4 2

Age455 years

TCA Imipramine 21 11 NP Active drug vs placebo: po0.01, no differences between active drugs Branconnier (1983)

Bupropion, low dose 21a 12a

Bupropion, high dose 21 11

Placebo 20.5 16

Imipramine 25.5 12.3 NP NS (p-value not reported) Kane (1983)

Bupropion, low dose 24.4 14.5

Bupropion, high dose 24.1 14.0

Placebo 25.6 16.0

Imipramine 19.4 9.5 9.9 No significance levels reported Jarvik (1982)

Doxepin 23.8 10.8 13.0

Placebo 21.7 18.6 3.1

Nonmajor depression

Paroxetine 13.8 8.9 NP NS (p-value not reported) Burrows (2002)

Placebo 15.4 10.2

aApproximate, based on graph; actual values not supplied.
bReported median, not mean, change.
NP: results not published; NS: difference not statistically significant.
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Table 4 Secondary Outcomes

Agent class Drugs Outcome Response Significance NNT Outcome Response Significance NNT Author

Age460 years

TCA Imipramine HAM-D450% 62% po0.05 5 (3,18) CGI-I (score 1 or 2) 70% po0.02 4 (2,10) Schweizer (1998)

Buspirone 52% 60%a

Placebo 36% 40%

Imipramine CGI-I (improved) 82% po0.001 8 (�9, 35) BPRS Drug4PBO po0.01 Cohn (1984)

Nomifensine 82%

Placebo 45%

Imipramine CGI-I (improved) 64% po0.05 3 (1, 5) None Merideth (1984)

Nomifensine 78% Drugs NS

Placebo 27%

Imipramine HAM-A Reduced p¼ 0.0043 BDI Reduced po0.01 Gerner (1980)

Trazodone No effect NP Reduced po0.05

Placebo No effect NP No effect NP

Nortriptyline CGI-I (score 1 or 2) 58.3% p¼ 0.009 4 (2, 57) GDS Mean diff.: 7.9 NS Katz (1990)

Placebo 9.1% 2.2

Nortriptyline HAM-Do10 33% p¼ 0.05 5 (3, 18) CGI-I (score 1 or 2) 46% NS Nair (1995)

Moclobemide 23% p¼ 0.34 37%

Placebo 11% 40%

SSRI Fluoxetine HAM-Dp10 or 50% reduction 55% p¼ 0.20 None Evans (1997)

Placebo 36%

Fluoxetine HAM-D450% 44%a po0.01 8 (5, 20) CGI-I (improved) 44.5% po0.01 9 (5, 25) Tollefson (1995)

Placebo 31% 32.7%

Fluoxetine HAM-Dp8 32%a po0.001 8 (5, 16)

Placebo 19%

Sertraline HAM-D450% (ITT) 35% p¼ 0.007 12 (5, 20) CGI-I (ITT) (score 1 or 2) 45% p¼ 0.005 11 (6, 35) Schneider (2003)

Placebo 26% 35%

Sertraline HAM-D450% (completers) 41% p¼ 0.001 8 (5, 16) CGI-I (completers) 53% po0.001 7 (4, 12)

Placebo 27% 37%

Other Lofepramine MADRS change 7.4 p¼ 0.6 None Tan (1994)

Placebo 7.4

Age455 years

TCA Imipramine CGI-I (improved) Drug4PBO po0.001 HAM-A Drug4PBO po0.001 Branconnier
(1983)

Bupropion, low dose

Bupropion, high dose
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Monoamine Oxidase Inhibitors

The only trial examining MAOIs in elderly subjects
compared phenelzine with nortriptyline and placebo
(Georgotas et al, 1987), and is described above. Phenelzine
was generally found to be as effective in treating depressive
symptoms as nortriptyline, and more effective than
placebo.

Selective Serotonin Reuptake Inhibitors

SSRIs are generally considered to be first-line treatments
of depression. They are prescribed more often for
elderly patients than any other psychotropic (Lasser and
Sunderland, 1998), and are the antidepressant of choice
for many practitioners (Rothera et al, 2002). Placebo-
controlled studies are not available for citalopram
and escitalopram, although comparison studies in the
elderly are available, including a study of citalopram in an
elderly depressed population with and without dementia
(Karlsson et al, 2000). A placebo-controlled trial of
citalopram in the elderly was conducted, but has not yet
been published.
Like studies of TCAs, SSRIs were initially studied in small

samples. An early trial found that fluvoxamine and
imipramine were both superior to placebo (Wakelin,
1986). Another study in medical in-patients (Evans et al,
1997) found no significant difference in treatment response
between subjects receiving fluoxetine and placebo. This
study examined a small population of older medically ill
subjects; either of these factors may have contributed
toward the negative outcome.
Fluoxetine has been studied in a large randomized,

multicenter, placebo-controlled trial in a community
population (Tollefson et al, 1995). This study examined
over 500 subjects and compared 20mg of fluoxetine
with placebo over a 6-week period with a 1-week placebo
lead-in (Table 1). The primary outcome on the HAM-D
scale was negative: subjects who received fluoxetine did not
exhibit a significantly greater mean HAM-D change than
did those receiving placebo (Table 3). The secondary
outcomes of the rate of subjects achieving response
(HAM-D reduction of 450%) or remission (end point
HAM-D of p8) were statistically significant (Table 4) and
more encouraging. The most robust difference reported
remission rates as defined by an HAM-D score of 8 or less,
but only 32% of fluoxetine subjects compared with 19% of
placebo subjects achieved this level of response. The rate of
subjects showing improvement on CGI also favored
fluoxetine.
The largest multicenter, placebo-controlled trial in the

elderly compared sertraline with placebo in 747 subjects
(Schneider et al, 2003). This 8-week trial started with
subjects at a daily dose of 50mg, with the option to increase
the dose to 100mg after 4 weeks. The subjects who received
sertraline exhibited greater and statistically significant
improvement on the primary outcomes, with HAM-D,
CGI-I, and CGI-S. Unfortunately, the size of the effect based
on the HAM-D score was not large; at end point there was
only a 1.5 point adjusted mean difference in HAM-D score
between groups (Table 3). An alternative measurement of
response, 50% or greater improvement in HAM-D, found a
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response rate (35%) comparable to that seen in fluoxetine
(44%) (Tollefson et al, 1995) (Table 4). Improvements in
CGI-I were also comparable between sertraline (45%) and
fluoxetine (44.5%). Placebo responses for each measure
were similarly comparable between studies.
There was one trial of paroxetine in residential elderly

subjects with DSM-IV-defined minor depressive disorder
(Burrows et al, 2002). A total of 20 subjects were examined;
entrance criteria required a minimum age of 80 years, an
MMSE410, and a score above 3 on the seven-item
depression subscale of the Cornell Scale. Baseline HAM-D
scores were 13.8 for the paroxetine arm and 15.4 for the
placebo arm. Both groups had comparable responses; the
authors could not demonstrate a significant difference in
outcome between the two arms on either the HAM-D or
CGI-I scale.

Other Antidepressant Agents

Bupropion. Although two studies have compared bupro-
pion with imipramine and placebo (Branconnier et al, 1982;
Kane et al, 1983), only a total of 57 subjects were in the
bupropion treatment arms and approximately half of those
received a low bupropion dose of 150mg daily. An
examination of these trials shows that while one study
found a difference between active agents and placebo
(Branconnier et al, 1982), the other did not (Kane et al,
1983). A comparison trial of bupropion SR and paroxetine
has also been reported (Weihs et al, 2000), demonstrating
that both groups showed improved scores on depression
rating scales. Unfortunately, this study did not include
a placebo arm and only 48 of 100 subjects received
bupropion SR.

Mirtazapine. One study compared mirtazapine with
trazodone and placebo (Halikas, 1995). The authors
demonstrated that the group receiving mirtazapine had
significantly lower HAM-D scores at the 6-week end point
than did the placebo group. Other than this one study, there
are no other published placebo-controlled trials of mirta-
zapine in the elderly. Mirtazapine has also been compared
with amitriptyline (Hoyberg et al, 1996) and paroxetine
(Schatzberg et al, 2002). Although both studies found
comparable efficacy between agents, in the paroxetine–
mirtazapine comparison, the mirtazapine group appeared
to have a faster decrease in mean HAM-D (17 item) scores.
A similar finding was not demonstrated in the comparison
with amitriptyline.

Venlafaxine. There are no published placebo-controlled
trials of venlafaxine in depressed elderly populations,
although there are data supporting its role in the treatment
of generalized anxiety disorder in the elderly (Katz et al,
2002). Available data supporting its role in depression
include open-label trials and clinical trials comparing
venlafaxine with other antidepressants, but not placebo.
Venlafaxine has been compared against clomipramine and
trazodone (Smeraldi et al, 1998), nortriptyline (Gasto et al,
2003), and dothiepin, a TCA used in Europe (Mahapatra
and Hackett, 1997). In these studies, venlafaxine exhibited
superiority to trazodone (Smeraldi et al, 1998), but

otherwise the response rate was comparable between
venlafaxine and its comparators.

Nefazodone. Nefazodone has not been systematically
studied in late-life depression. Data from a prospective,
observational study suggest that it may be a reasonably
well-tolerated and effective antidepressant in this popula-
tion (Saiz-Ruiz et al, 2002).

Duloxetine. There are currently no published trials in the
elderly for duloxetine, an agent that acts by inhibiting
serotonin and norepinephrine transporters. A subanalysis
of elderly patients who participated in clinical trials is
underway, but not yet published.

Other antidepressant agents. In addition to the trials
described in the TCA section, there have been two other
studies of agents not currently used in the United States.
One compared nomifensine with placebo in elderly
depressed medical in-patients (Jansen and Siegried, 1984).
This study replicated findings in other studies comparing
nomifensine with imipramine and placebo (Cohn et al,
1984; Merideth et al, 1984). The authors demonstrated that
subjects who received nomifensine were significantly more
likely to demonstrate a reduction in HAM-D compared with
placebo subjects.
The other study examined low-dose lofepramine, a TCA

used in Europe, in a small group of medical in-patients (Tan
et al, 1994). This study included no HAM-D data. The
primary outcome was change in MADRS; however, they
could not demonstrate a statistically different effect between
arms after 4 weeks of treatment.

Number Needed to Treat Analyses

Not all studies reported categorical outcome data, instead
relying on continuous outcomes alone or not reporting
ratios of responders to nonresponders. More studies
reported outcomes of improved on CGI-I (Kane et al,
1983; Cohn et al, 1984; Merideth et al, 1984; Katz et al, 1990;
Nair et al, 1995; Tollefson et al, 1995; Schweizer et al, 1998;
Schneider et al, 2003) than outcomes of response or
remission on HAM-D (Nair et al, 1995; Tollefson et al,
1995; Evans et al, 1997; Schweizer et al, 1998; Schneider et al,
2003). We did not include the study of minor depression
(Burrows et al, 2002) in these analyses. We also did not
include buspirone as an antidepressant, although we did
include data from the imipramine and placebo arms of that
study (Schweizer et al, 1998). Test results for individual
studies are shown in Table 4.
Number needed to treat estimates were similar within

each drug class regardless of which outcome measure was
examined. For TCAs, using any improvement on CGI as the
outcome, NNT was 5 (95% CI 3,7); using at least a 50%
reduction in HAM-D as the outcome, NNT was 5 (95% CI 3,
9). This means that in order to have one patient respond to
a TCA, one would have to treat five patients. When the SSRI
trials were combined, the CGI-I outcome resulted in an
NNT¼ 8 (95% CI 5,12); a similar result was seen when 50%
reduction in HAM-D was the outcome, where NNT¼ 8
(95% CI 5,11). As the confidence intervals between TCAs
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and SSRIs overlap, these data do not support that one drug
class is more effective than another.
Finally, NNT was calculated combining all antidepressant

agents. To get improvement as measured by CGI-I, NNT¼ 7
(95% CI 5, 9). To obtain a 50% or greater reduction in
HAM-D, NNT¼ 8 (95% CI 5,11). Thus, one must treat
approximately seven patients to have one patient who
improves by CGI. Alternatively, one must treat eight
patients to have one who exhibits a 50% or greater
reduction on HAM-D.

DISCUSSION

These studies support the clinical observation that anti-
depressants can effectively treat depression in the elderly,
the same conclusion reached by others using meta-analytic
techniques (Mittmann et al, 1997; Wilson et al, 2001). Our
NNT analysis demonstrated that one must treat eight
patients to have one subject achieve even a 50% reduction
in depressive symptoms; thus, while antidepressants are
more effective than placebo, a significant number of
patients will not respond. These conclusions are compli-
cated by a high placebo response rate, which may impact
even well designed, large trials (Tollefson et al, 1995;
Schneider et al, 2003).
Is there a difference in efficacy between antidepressant

classes? Studies including active comparators did not
show differences between active agents, but many of
these were underpowered to detect a difference (Koppel
et al, 2003). Our NNT analyses also demonstrate no
significant difference between drug classes, although given
the available trials, only TCAs and SSRIs could be
compared. Although TCAs had a lower NNT to observe a
response than did SSRIs (5 compared with 8), the fact that
the 95% confidence intervals overlap makes this finding
nonsignificant. It is also important to consider that many of
the TCA trials were conducted in the 1980s, while the SSRI
studies ran in the 1990s. This may impact the placebo
response rate, which has been observed to increase over
time (Walsh et al, 2002), and so may impact NNT.
A limitation for many of these studies is that they

are efficacy trials, not effectiveness trials. That is, they
examine antidepressant response in a narrowly defined
patient population, typically excluding subjects for
many reasons, such as comorbid psychiatric illnesses
including psychosis, addictions or personality disorders,
subjects with significant medical comorbidity, and subjects
with poor treatment response histories. Thus the results of
these studies do not necessarily generalize to ‘typical’
clinical populations where these comorbidities are com-
monplace.
Large trials in commonly used antidepressants utilizing

few exclusion criteria are desperately needed. More research
is needed into more efficacious antidepressant agents,
reasons why individuals do not respond to current
antidepressants, and better, evidence-based strategies for
treating these individuals. Information answering some of
these questions may be obtained through the STAR*D trial,
which was designed to provide data on treatment strategies
for patients who have not responded to initial antidepres-
sant treatment (Fava et al, 2003; Rush et al, 2003).

Safety and Tolerability of Antidepressants in the Elderly
Population

The safety and tolerability of antidepressants in elderly
patients is a topic worthy of study in its own right. However,
it is critical to consider in a discussion of antidepressant
efficacy as tolerability may significantly impact clinical
efficacy trials. Studies of medications with more common or
severe side effects may result in a higher rate of early subject
withdrawal; if enough subjects withdraw before study
completion, it can make the study’s validity questionable.
Such information is valuable for the clinical care of older
patients, as side effects may be more common than seen in
younger patients due to the decreased rate of drug
metabolism and medical comorbidity. As SSRIs are
currently the most commonly used antidepressants, it is
worth considering tolerability and adverse events that
occurred in the large trials of fluoxetine and sertraline.
The fluoxetine study (Tollefson et al, 1995) found that

11.6% of subjects receiving fluoxetine 20mg withdrew early
for adverse events, compared with 8.6% of those on placebo;
this difference was not statistically significant. The most
common side effects occurring in at least 10% of patients
that were significantly greater in the treatment arm included
insomnia, nausea, diarrhea, anxiety or nervousness, anor-
exia, and dyspepsia. No life-threatening adverse effects
were reported, and only one of 335 subjects treated with
fluoxetine developed suicidal ideation while three of 336
placebo subjects developed suicidal ideation. Although
there were significant reductions in heart rate and weight
associated with fluoxetine, these differences did not appear
to be clinically meaningful.
The flexible-dose study of sertraline (Schneider et al,

2003) reported that approximately 14% of subjects on
sertraline withdrew early due to adverse events, although
only 8% were judged by the investigators to be related to
study drug. This is in contrast to the 4% withdrawal rate for
adverse events in the placebo arm, 2% of which were judged
to be related to the study drug; a statistical analysis of these
differences was not reported. The most common side effects
that occurred in at least 5% of patients that were
significantly greater in the treatment arm included head-
ache, diarrhea, nausea, sleep disturbances (either fatigue/
somnolence or insomnia), and tremor. Although serious
adverse events did occur in both arms, none were
considered to be related to study drug. There were no
remarkable changes in vital signs seen.
Information on side effects is critical for the appropriate

management of our patients. However, the rigid inclusion/
exclusion criteria used in efficacy trials limit its general-
izability to most clinical practice. As safety data continue
to be evaluated, it will be important to also examine
the results of trials of antidepressants in old-old popula-
tions and populations with specific medical illnesses, such
as the use of sertraline after acute myocardial infarction
(Glassman et al, 2002).

Methodological Considerations for Antidepressant
Trials in the Elderly

Some elements of trial design cannot be changed. For
example, using a standardized definition of depression
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(such as the major depressive disorder from DSM-IV) is
necessary to obtain a level of diagnostic uniformity and to
obtain government approval for a specific indication. To
supplement this definition and to provide a measure of
disease severity, minimum scores on rating scales are also
used. Although necessary, these definitions may be
insufficient as depression in the elderly may have a different
pathophysiology, different course, and different comorbid-
ities (Lebowitz et al, 1997).
There is significant heterogeneity in geriatric depression,

and current definitions of depression do not capture well
the entire spectrum of depressive disorders. There is
mounting evidence for significant minor or subsyndromal
depressive disorders in older populations (Rovner et al,
1991; Katz et al, 1995), suggesting that depression is likely a
spectrum rather than a set of discrete entities (Caine et al,
1993). Comorbid medical problems present other diagnostic
and therapeutic challenges, but also opportunities to better
understand the relationship between mood and medical
outcomes. This is possible to quantify in a clinical trial, as
there are a variety of scales available (de Groot et al, 2003).
Depression in the context of cognitive impairment or
dementia presents another complication and may be
fundamentally different from depression in cognitively
intact elderly (Olin et al, 2002a, b). Studies in elderly
depressed populations who are not healthy and cognitively
intact are imperative.

Subject location. Location of subjects is a critical factor
given that it may dictate illness severity, medical comor-
bidity, or level of cognitive function. It is also critical to
examine interventions to treat depression in a variety of
settings; depression is commonly seen in primary care
practices, and interventions designed to address this
problem that fit within the practice model are sorely
needed. Some models have been proposed and studied
(Mulsant et al, 2001), although different models may result
in allowing for longer periods for subjects to achieve study
outcomes (Thomas et al, 2002).
Most of the studies we report include subjects who reside

in the community but receive care at a tertiary care facility.
The two studies in medical in-patients both failed to
differentiate active drug from placebo (Tan et al, 1994;
Evans et al, 1997). The two studies in nursing home
populations found differing results (Katz et al, 1990;
Burrows et al, 2002), but this was complicated as one
examined minor rather than major depression (Burrows
et al, 2002).
Medical illnesses are not the only difference in subjects in

various settings. Subjects in nursing homes may experience
depression due to psychosocial reasons of less family
support, bereavement, or loss of independence. These may
also be issues for community dwelling elders. These factors
also complicate treatment and so should also be considered.

Inclusion age and response of the old-old subjects. There
was a greater ratio of negative studies in those with a
minimum entry age of 55 years than in those with an entry
age of 60 or over. Two of five (40%) studies with an entry
age of 55, investigating a total of 70 subjects, reported
negative results (Jarvik et al, 1982; Kane et al, 1983). In

contrast, three of 12 studies (17%) with a minimum entry
age of 60, investigating a total of 709 subjects, reported
negative results on their primary outcome (Tan et al, 1994;
Tollefson et al, 1995; Evans et al, 1997). One of these
reported positive results on secondary outcomes (Tollefson
et al, 1995). One of the three studies with a minimum
inclusion age of 65 reported negative results (Evans et al,
1997), but this was in a population with significant medical
comorbidity. It is difficult to draw any firm conclusions
from these results. The studies reported here do not support
that including younger (ie subjects aged 55–60 years)
improves study outcomes. Given this, an inclusion age of 60
or older is reasonable for studies of geriatric depression
although this must be balanced with the need to study large
samples, which may be more difficult to achieve with higher
minimum age requirements.
What about the upper end of the age range? There is no

clear consensus about what age defines ‘elderly,’ although
the over-85 age group has been referred to as ‘very old.’ A
pooled analysis reported that advanced age does not appear
to affect antidepressant response rates or time to remission
(Gildengers et al, 2002). However, most of these placebo-
controlled trials report a mean age in the 60s, although a few
studies report mean ages in the 70s (Schweizer et al, 1998;
Schneider et al, 2003) or 80s (Katz et al, 1990; Evans et al,
1997; Burrows et al, 2002). Both studies with samples who
had a mean age in their 70s demonstrated a superiority of
active agent over placebo, and also exhibited comparable
response rates compared with other trials of drugs in their
class (Tables 3 and 4).
Studies of populations with a mean age in the 80s showed

a different pattern. Only one study found a difference
between drug and placebo on primary and secondary
outcomes (Katz et al, 1990). However, one cannot conclude
that age alone resulted in the negative results seen in the
other trials, as the populations in all three studies were
medically ill and either hospitalized or living in nursing
homes. This particular population is at high risk for
depression, and research into safety and efficacy is urgently
needed.

Study measures and antidepressant response rate. HAM-D
is the most commonly used instrument in these trials to
determine outcome, serving as the primary outcome for the
majority of studies. Most studies reported a greater change
in HAM-D score in the active over the placebo arm, with a
few exceptions (Jarvik et al, 1982; Kane et al, 1983; Tollefson
et al, 1995; Evans et al, 1997; Burrows et al, 2002). Of these
negative studies, two included subjects aged 55 and over
(Jarvik et al, 1982; Kane et al, 1983), one was in non-major
depression (Burrows et al, 2002), and one was in medically
ill subjects (Evans et al, 1997).
Although the two largest studies of SSRIs in elderly

populations were considered to be positive trials (Tollefson
et al, 1995; Schneider et al, 2003), neither demonstrated a
robust difference in primary outcomes between treatment
arms. The fluoxetine study (Tollefson et al, 1995) failed to
find a significant difference in HAM-D change between
groups, but found that fluoxetine subjects were significantly
more likely to respond or remit based on final HAM-D
scores (Table 4). The sertraline study (Schneider et al, 2003)
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detected a difference in HAM-D change; however, the mean
adjusted difference between groups was only 1.5 points.
Both trials demonstrated statistically significant but clini-
cally unimpressive results on the percentage of subjects
experiencing a 50% or greater remission on HAM-D
(fluoxetine 44%; sertraline 35%; Table 4).
CGI was also commonly used, and most studies using it

found that those subjects in the treatment arm were more
likely to be rated as ‘improved’ (Table 4). CGI results
typically followed the results of the HAM-D scale, although
some studies found discrepancies in this correlation (Nair
et al, 1995; Tollefson et al, 1995).
Other scales were used too sporadically to draw any firm

conclusions. HAM-A found significantly greater improve-
ment in the treatment group on two studies (Gerner et al,
1980; Branconnier et al, 1983). MADRS was used in only
two studies (Tan et al, 1994; Halikas, 1995). Both reported
negative results. The study by Tan et al had a small number
of medically ill subjects and used a low-dose treatment
strategy. The Halikas study found significant differences in
MADRS score between arms at weeks 2 and 3, but not at
study end point.
A review of these studies cannot make a definitive

statement about using one scale over another in studies of
geriatric depression. HAM-D has long been used as the
‘gold standard’ to assess antidepressant efficacy, and most
of the studies reported here used this measure. Of note,
there is some thought that unidimensional subscales of
depressive symptoms derived from HAM-D may be more
sensitive to antidepressant drug effects than is the
composite HAM-D score (Entsuah et al, 2002). They may
also be predictive of remission. Such an approach may not
be able to differentiate between active agents, but may be
useful in studies with placebo comparisons.
An additional challenge is how to define response in a

way that is clinically meaningful. When using continuous
rating scales such as HAM-D, a 50% reduction in score has
often been used as an indicator of response (Frank et al,
1991). Unfortunately, many subjects with a 50% improve-
ment remain highly symptomatic; this standard is not an
acceptable characterization of response as residual or
‘subthreshold’ symptoms continue to have significant
associated dysfunction and may increase the risk of
developing further depressive episodes (Horwath et al,
1992; Judd et al, 1997; Maier et al, 1997; Van Londen et al,
1998). The persistence of residual symptoms in many
subjects makes it an important outcome of treatment
(Paykel et al, 1995; Van Londen et al, 1998; Nierenberg et al,
1999).
Absolute scores have been proposed to define remission:

HAM-D scores ranging from 7 to 11 have previously
been recommended (Nierenberg and Wright, 1999).
Currently, an HAM-D score of 7 or less is currently viewed
as a stringent criterion for complete remission (Ballinger,
1999). This secondary outcome may be a positive result
in trials where measures of change do not differentiate
active and placebo arms (Tollefson et al, 1995), and may
be a means of separating subjects with true antidepressant
response from those exhibiting nonspecific effects
or spontaneous transient remission (Ballinger, 1999).
It may also predict relapse, as subjects who achieve an
HAM-D below 8 have a lower rate of relapse than did

those subjects with greater residual symptoms (Paykel et al,
1995).
Could other scales be used? One alternative

scale, MADRS, was ‘designed to be sensitive to change’
(Montgomery and Asberg, 1979), but its use is not as
widespread as HAM-D. A recent retrospective study found
that it was as sensitive an instrument as HAM-D for
detecting antidepressant efficacy (Khan et al, 2002), but
there is currently no compelling evidence that it is superior
to HAM-D in geriatric populations. In fact, one study
examining a small sample of elderly patients with Parkin-
son’s disease concluded that HAMD-17 exhibited slightly
better diagnostic performance than did MADRS (Leentjens
et al, 2000).
It is important to remember that rating scales in current

use are at least partially defined by prevailing diagnostic
criteria for depression. Scales developed and validated for
assessing major depression in general adult populations
may not be appropriate to assess other depression
diagnoses, such as minor or ‘subsyndromal’ depression.
Moreover, as depression may have a different presentation
or symptom constellation in older populations, scales
developed or modified specifically for the geriatric popula-
tion, such as the Geriatric Depression Scale or the Cornell
Scale, may be more appropriate. This issue becomes even
more important for trials examining depression in elderly
patients with cognitive impairment, where dementia is a
confounding issue.
Although measures of depression severity are the crucial

outcome scales for antidepressant trials, other domains
should also be assessed. There should be assessment of
medical burden and disability, anxiety symptoms, and
cognitive impairment, as these factors are all commonly
comorbid with depression. Cognitive scales should also
include measures of executive function, as deficits in
executive function are often seen in late-life depression
(Alexopoulos et al, 2000) and common scales such as the
Mini-Mental State Exam (Folstein et al, 1975) do not
adequately measure this domain.

Study duration. The studies included in this review
had a wide range of durations, extending from 4 to 26
weeks (Table 1). Although a trial of 8 weeks may be
necessary to declare nonresponse in younger populations
(Quitkin et al, 2003), longer studies may be necessary
to detect adequately improvement in the elderly population.
For elderly populations, a 12-week trial would allow
a sufficient time for clinical response in most of this
patient population (Cohn et al, 1990), including very
old subjects (Gildengers et al, 2002) and elderly patients
with comorbid illness who may require longer to respond
(Alexopoulos et al, 1996). However, extending trial duration
may increase the risk of placebo response (Walsh et al,
2002).
Are shorter trials appropriate? There is some evidence

to support the theory that subjects who respond to a
given agent only minimally at 6 weeks will be unlike to
show a significant response at 12 weeks (Roose and
Sackeim, 2002). In such situations, it may be better for
the individual if they are transitioned to another anti-
depressant agent.
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Placebo Response Rate in Clinical Trials

Many of these studies have robust placebo responses
(Tables 3 and 4); the placebo response rate in subjects with
depression has been reported to be as high as 60–70%
(Brown et al, 1988; Quitkin, 1999). Although many have
questioned the continued need for placebo controls (Roth-
man and Michels, 1994), representatives from the scientific
community (Charney, 2000; Schatzberg and Kraemer, 2000;
Kupfer and Frank, 2002; Walsh et al, 2002), the National
Institute of Mental Health (Hyman and Shore, 2000), and
mental health consumers (Charney et al, 2002) have
acknowledged that placebo-controlled trials continue to be
necessary for the appropriate evaluation of new agents for
the treatment of mood disorders. They also concur that
such need should be balanced with appropriate safeguards
to provide protection and benefit to study participants.
Placebo response rates are variable across antidepressant

trials (Quitkin, 1999; Walsh et al, 2002), and may occur for a
variety of reasons. As discussed by Schatzberg and Kraemer
(2000), these may include trial design flaws, rater bias at
assessment of baseline symptom favoring enrollment over
exclusion, spontaneous remission, or other pretreatment
characteristics of individual subjects.
The response rate to placebo has increased over the last

20 years (Walsh et al, 2002). Multiple issues may contribute
to this change, including shifting characteristics of study
participants or change in recruitment practices from
primarily referral to advertisement-based recruitment. Even
length of the trial may contribute, as the proportion of
patients responding to placebo increases with trial length
(Khan et al, 2000; Walsh et al, 2002). Although some have
proposed the main reason for this shift is a change in
participant characteristics (Walsh et al, 2002), others have
observed that remission rates may vary substantially across
sites in a multicenter trial (Small et al, 1999), and so
propose that differences between participating sites also
contribute to this change and variability (Schneider and
Small, 2002).
Does trial length contribute to the placebo response in the

elderly population? Examining shorter studies of 4–5 weeks
duration, one (Kane et al, 1983) of six studies failed to
demonstrate a differential change on HAM-D (Table 3); a
comparable result is seen in studies of 7–8 weeks duration,
where one (Evans et al, 1997) of five studies did not
demonstrate a significant difference. The one study of 6
weeks duration (Tollefson et al, 1995) did not demonstrate a
difference in HAM-D change between groups. There was
also significant overlap between the placebo response rate
between shorter and longer trials for the secondary
outcomes of CGI and HAM-D measures of remission and
response.
What about other study design elements intended to

reduce placebo response? Many but not all of the studies
included here had a washout period or a 1-week placebo
lead-in period. A single-blind placebo lead-in period is used
in an attempt to minimize placebo response, which arguably
one may say can be successful (Tollefson et al, 1995),
although some have proposed that it provides no advantage
in acute-phase efficacy trials (Triveldi and Rush, 1994).
Some have suggested alternatives, including a variable
length, double-blind placebo lead-in period, which may

allow for improved prerandomization detection of placebo
responders (Faries et al, 2001).
There are other means to minimize the placebo response.

These range from recommended adjustments to clinical
trial design (Schatzberg and Kraemer, 2000) to new
randomization techniques, such as adaptive allocation
designs (Krishnan, 2000). These techniques must be
evaluated in terms of safety to subjects, how these designs
influence placebo response rates, and cost.

Limitations of this Review

Any review of clinical trials that relies on published reports
is subject to publication bias, as trials reporting positive
results are more likely to be published than negative trials.
This is a difficult issue to resolve, as unpublished data have
not undergone a rigorous peer-review process; however, the
absence of peer review does not necessarily negate the
validity of the results of that study. This bias likely has an
effect on our conclusions as there have been unpublished
antidepressant trials in the elderly that failed to demon-
strate a statistically significant difference between medica-
tion and placebo. Had these trials been published and
available, our conclusions may have been different.
There are other limitations. We did not perform a meta-

analysis of study data, which limits our ability to draw firm
conclusions. Moreover, the generalizability of our NNT
analysis is limited due to the small number of agents
studied. Additionally, the numbers of subjects participating
in SSRI trials was so much larger than those participating in
trials of other agents, that differences between antidepres-
sant classes may exist that could not be detected in this
analysis. Finally, it is possible that trials were missed. The
two major databases we searched are not comprehensive
regarding clinical trials; however, this was supplemented by
reviewing references from a variety of sources. Our report is
further limited by excluding trials that included subjects
with cognitive impairment, such as a placebo-controlled
study of citalopram in elderly depressed subjects with and
without dementia (Nyth et al, 1992).

CONCLUSIONS

Based on published reports, antidepressants appear to be
effective in treating depression in elderly individuals, but it
is unclear how results from trials of patients without
significant comorbidity can be generalized to many clinical
populations. Additionally, the largest trials conducted to
date demonstrate a significant placebo response rate and a
significant number of subjects who do not respond or have
residual depressive symptoms. Moreover, evidence support-
ing the use of commonly used agents such as venlafaxine,
bupropion, and escitalopram is lacking. Research is
required to investigate possible pretreatment characteristics
that may contribute to higher placebo responses and to
investigate alternative trial designs. Appropriate trial design
may minimize, but likely not eliminate, the risk of
significant placebo response. Development of newer, more
effective agents is still necessary, along with studies
examining the utility of augmentation strategies. Inclusion
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of broader samples as used in effectiveness studies may
additionally increase the generalizability of study results.
Studies of depression in elderly populations present

specific challenges. As medical comorbidity may affect
response to antidepressant treatment, measures need to be
included in trials to account for this confounder. Psycho-
social stressors specific to this population should also be
considered. These may contribute to poor response rates.
Unfortunately, there are very few published well-designed
placebo-controlled trials in the elderly. This is a significant
limitation to the clinical care of this population, particularly
as there is no strong evidence supporting the use of many
commonly used antidepressants in this population.
We recommend that studies of geriatric populations be in

age groups 60 and older. It is unclear that a placebo lead-in
period provides any benefit in terms of reducing placebo
response, but other approaches to reducing this response
rate have been proposed. Research is needed to examine the
optimal trial length for geriatric depression. Other trial
design alterations, such as limiting the number of treatment
arms, are also critical. Clearly, further work is needed in
clinical trial design to enable more sensitive detection of
antidepressant response.
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