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Abstract

Background: Frail older adults are commonly prescribed antidepressants. Yet, there is little evidence to determine
the efficacy and safety of antidepressants to treat depression with concomitant frailty. To better understand this
issue, we examined the efficacy and safety of second-generation antidepressants for the treatment of older adults
with depression and then considered implications for frailty.

Methods: Due to the absence of therapeutic studies of frail older adults with depression, we conducted a
systematic review and meta-analysis of double-blind, randomized controlled trials that compared antidepressants
versus placebo for adults with depression, age 65 years or older. We searched PubMed/MEDLINE, Cochrane Library,
reference lists from meta-analyses/studies, hand searches of publication lists, and related articles on PubMed.
Outcomes included rates of response, remission, and adverse events. After evaluating the data, we applied a frailty-
informed framework to consider how the evidence could be applied to frailty.

Results: Nine trials were included in the meta-analysis (n = 2704). Subjects had moderate to severe depression. For
older adults with depression, there was no statistically significant difference in response or remission to second-
generation antidepressants compared to placebo. Response occurred in 45.3% of subjects receiving an
antidepressant compared to 40.5% receiving placebo (RR 1.15, 95% CI: 0.96 – 1.37, p = 0.12, I2 = 71%). Remission
occurred in 33.1% with antidepressant versus 31.3% with placebo (RR 1.10, 95% CI: 0.92 – 1.31, p = 0.30, I2 = 56%)
(Figure 2 and 3). There were more withdrawals due to adverse events with antidepressants, 13% versus 5.8% (RR
2.30, 95% CI: 1.45–3.63; p < 0.001; I2 = 61%; NNH 14, 95% CI:10–28).

Implications for frailty: Subjects in the meta-analysis did not have obvious characteristics of frailty. Using
framework questions to consider the implications of frailty, we hypothesize that, like older adults, frail individuals
with depression may not respond to antidepressants. Further, observational studies suggest that those who are frail
may be less responsive to antidepressants compared to the non-frail. Given the vulnerability of frailty, adverse
events may be more burdensome.
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Conclusions: Second-generation antidepressants have uncertain benefit for older adults with depression and cause
more adverse events compared to placebo. Until further research clarifies benefit, careful consideration of
antidepressant prescribing with frailty is warranted.

Keywords: Antidepressants, Older adults, Frail older adults, Systematic review, Meta-analysis, Depression

Background
Frailty is associated with an increased risk of being diag-
nosed with depression [1–3]. Further, in long-term care
settings, where many frail older adults reside, antidepres-
sants are amongst the most commonly prescribed medi-
cations [4, 5]. Thus, it is important to consider how frail
patients with depression respond to treatment. Never-
theless, there is little written about the efficacy and
safety of antidepressants for the treatment of frail older
adults with depression. To address this knowledge gap,
we employed standardized methodology to review and
critique the evidence for older adults, followed by theor-
etical consideration of its applicability to frailty.

Methods
Our original goal was to assess the efficacy and safety of
antidepressants for the treatment of frail older adults
with depression but without dementia. However, we
found no double-blind, randomized, controlled trials
(DBRCTs) that specifically evaluated the use of antide-
pressants in the frail population. Thus, we evaluated the
efficacy and safety of antidepressants for older adults
with depression. Due to the convention that a person
aged 65 years or older is often referred to as ‘elderly’, [6]
we pre-specified that age group for inclusion, as is com-
monly done in evidence reviews of older adults [7]. We
subsequently considered how results obtained for the
older population might apply to frailty.
We performed a systematic review and meta-analysis in

accordance with PRISMA (Preferred Reporting Items for
Systematic reviews and Meta-Analyses) guidelines [8].
Funding was provided by a Knowledge Synthesis grant

(FRA 2015-A-04) from the Canadian Frailty Network and
the Nova Scotia Department of Health and Wellness, as
well as in-kind contributions from Dalhousie University
Continuing Professional Development, the Canadian
Agency for Drugs and Technologies in Health (CADTH),
and Sobeys National Pharmacy Group. The funders had
no role in study design, data collection and analysis, deci-
sion to publish, or preparation of the manuscript.

Inclusion criteria
Due to the significant placebo response of antidepres-
sants in clinical trials, we considered only DBRCTs of
adults 65 years or older. We included studies of subjects
who had been diagnosed with depression according to

Diagnostic and Statistical Manual of Mental Disorders
(DSM) criteria or achieving a pre-specified rating on a
validated depression scale. We focused on second-
generation antidepressants, as these are most commonly
prescribed for older adults, and included trials of SSRIs,
serotonin-norepinephrine reuptake inhibitors (SNRIs),
and noradrenergic and specific serotonergic antidepres-
sants (NaSSAs).
We reviewed publications of DBRCTs, meta-analyses,

and systematic reviews that provided response and remis-
sion data. As the response to antidepressants with demen-
tia may differ from those without dementia, [9] we aimed
to exclude studies that enrolled individuals with dementia.
Several trials incompletely reported on the number of sub-
jects with dementia. To address this potential shortcom-
ing, we conducted a sensitivity analysis of the trials that
explicitly excluded older adults with dementia. We limited
studies to English language publications.

Search strategy
We searched PubMed/MEDLINE, Cochrane Library,
and reference lists from meta-analyses/studies, hand
searches of publication lists, and related articles featured
on PubMed. We used the search terms (antidepressants
AND depression) with specified limits of meta-analysis;
systematic review; randomized controlled trial; humans;
English language; and aged: 65+ years that were pub-
lished between January 1, 1996 and March 1, 2016. Stud-
ies were downloaded and screened using Covidence
online software [10]. Two investigators (LM, TM) inde-
pendently conducted study selection. When there were
divergent views, the reviewers presented their opinions
to the team for consensus decision.

Data collection process
Three members of the review team extracted and/or
verified data from each study (MA, EB, TM). Data was
double checked by LM and discrepancies resolved
through discussion. We used a Microsoft Excel™ extrac-
tion sheet to catalog information including: study pur-
pose; design/year/setting; drug/comparator mean dose;
participant numbers; trial duration; study withdrawals;
inclusion/exclusion criteria; assessment procedures/rat-
ing scales; baseline demographics; statistical adjustments;
study results for primary/secondary outcomes; adverse
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events; withdrawals; mortality; subgroup analyses; re-
viewer conclusions; and risk of bias criteria.

Risk of bias assessment and study quality
Two authors (MA, EB) assessed study quality and risk of
bias in individual studies using GRADE criteria [11] and
Cochrane risk of bias criteria [12]. There was extensive
discussion on study design and interpretation of results
by all authors in regularly scheduled meetings.

Synthesis of results
We used RevMan™ 5.3 to calculate pooled effect sizes
and 95% confidence intervals using a random-effects
model. Heterogeneity was assessed using the I2 statistic.
We used an alpha level for statistical significance of

p ≤ 0.05 and calculated number needed to treat/number
needed to harm (NNT/NNH) by applying the pooled es-
timate of relative risk (RR) to the pooled event rate in
the placebo group.

Outcome measures
Primary outcomes were response and remission of de-
pression. We defined response as a decrease of 50% or
greater in depression scores or a Clinical Global
Impression-Improvement (CGI-I) Scale score ≤ 2 at the

final visit, which rates improvement in symptoms as
“better” or “much better.” Remission was determined
using the definitions in the included studies based on
the following scores: Hamilton Depression Rating Scale
(HDRS)-24 ≤ 10, HDRS-17 ≤ 7, or Montgomery-Åsberg
Depression Rating Scale (MADRS) ≤ 11 or ≤ 12. If more
than one scale was reported, we gave priority to HDRS,
as was done in an earlier meta-analysis [13].
We pooled data for specific adverse events and only

analyzed adverse events for which there were sufficient
data to conduct a meta-analysis of results, which in-
cluded withdrawals due to adverse events, dry mouth,
dizziness, constipation, headache, diarrhea, nausea, som-
nolence, insomnia, and fatigue.
Summary results are presented using relative and ab-

solute risk statistics and 95% confidence intervals. Con-
cluding statements were derived from team consensus
based on meta-analysis findings, assessment of study
quality, and application to frailty based on the guiding
questions of the framework.

Results
Search results and risk of bias assessment
Initially, 1619 abstracts were identified. Of these, 1530
were excluded as they were either duplicates, reports

Fig. 1 Flow Diagram of Trial Identification and Selection Process
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that addressed other topics/populations, or not random-
ized controlled trials of second-generation antidepres-
sants. Abstracts or published articles for the remaining
89 clinical trials were obtained and thoroughly reviewed.
Of 89 potential trials, 80 were excluded for reasons listed
in Fig. 1.
Nine DBRCTs met our inclusion criteria (Table 1) [14–22].
Blinding and allocation concealment were often inad-

equately described. Five of the nine studies used
intention-to-treat analysis (ITT), [16–18, 21, 22] while
the other four stated they used ITT analysis that was not
borne out by close analysis of the number of subjects in
the results [14, 15, 19, 20]. Seven studies had over 100
subjects [16–22] and two studies had fewer than 65 sub-
jects [14, 15]. No studies adjusted p-values for multiple
comparisons.
All studies, except one small study, [15] were funded

by industry. Using the GRADE criteria for study quality,
[11] we judged five studies to be of low quality, [14–16,
19, 20] one of moderate quality, [17] and three of high
quality [18, 21, 22] (Table 1).

Study outcomes
The mean age of participants ranged from 71 to 82 years
(Table 1) and only one study was limited to subjects
who were 75 years of age or older [21]. Subjects were
mostly community-dwelling, with one study including

inpatients on a geriatric medical unit [14]. Based on
mean depression scores, the study subjects had moderate
to severe depression. In three studies, the majority of
participants had recurrent episodes of depression [16,
18, 19]. The other studies did not specify the number of
subjects with previous depression [14, 15, 17, 20–22].
There was no statistically significant difference in re-

sponse or remission to second-generation antidepressants
compared to placebo. Response occurred in 45.3% of sub-
jects receiving an antidepressant compared to 40.5% re-
ceiving placebo (RR 1.15, 95% CI: 0.96–1.37, p = 0.12, I2 =
71%). Remission occurred in 33.1% of those given an anti-
depressant versus 31.3% with placebo (RR 1.10, 95% CI:
0.92–1.31, p = 0.30, I2 = 56%) (Fig. 2 and 3).
Since older adults with depression and concomitant

dementia might have a different response to antidepres-
sants compared to those without dementia, [9] we exam-
ined studies that explicitly excluded subjects with
dementia, which was the case in four of nine studies
[16–18, 21]. We conducted a sensitivity analysis of these
trials and found no statistically significant response (RR
1.12, 95% CI: 0.86–1.46, p = 0.38, I2 = 81%) or remission
(RR 1.05, 95% CI: 0.81–1.37, p = 0.72, I2 = 72%) with an-
tidepressants compared to placebo.
Reporting of adverse events was inconsistent. Never-

theless, we combined frequently reported events in the
meta-analysis. The most common adverse event was

Table 1 Studies of subjects ≥65 years included in the meta-analysis

Author
Year

Drug & Dose Time (weeks) N Mean Age
(years)

Qualitya Scale Primary outcome Statistical
benefit

Evans
1997 [14]b

FLU 20mg 8 62 82 Lowd HDRS-17 Response No

Fraguas
2009 [15]bc

CIT 20-40 mg 8 37 74 Low HDRS-17 Response No

Hewett
2010 [16]

BUP 105–300
mg

10 418 71 Lowd MADRS Change from
baseline

Inconsistente

Kasper
2005 [17]

ESC 10 mg
FLU 20mg

8 517 75 Moderated MADRS Change from
baseline

No

Katona
2012 [18]

DUL 60 mg 8 452 71 Highd HDRS-24 Change from
baseline

Yes

Raskin
2008 [19] b

DUL 60 mg 8 311 73 Lowd HDRS-17 Response/
remission

Yes

Robinson
2014 [20]b

DUL 60 mg 12 + 24
extension

370 73 Low-d HDRS-17 Maier
subscale

Change from
baseline

No

Roose
2004 [21]

CIT 10–20 mg 8 174 80 Highd HDRS Response/
remission

No

Schatzberg
2006 [22]b

FLU 40–60mg
VEN 150–225
mg

8 300 71 Highd HDRS-21 Response/
remission

No

a Quality based on Cochrane risk of bias criteria; b Enrolled subjects with dementia/did not explicitly exclude dementia subjects; c Subjects had heart failure; d Trial
had industry funding/industry employees as authors; e The pre-specified ANCOVA analysis was not statistically significant (p = 0.09). Post-hoc rank-based ANCOVA
analysis was statistically significant (p = 0.03). Response was statistically significant (p = 0.01), but remission was not statistically significant (p = 0.17)
FLU Fluoxetine, CIT Citalopram, BUP Buspirone, ESC Escitalopram, DUL Duloxetine, VEN Venlafaxine, HDRS Hamilton Depression Rating Scale, MADRS Montgomery-
Åsberg Depression Rating Scale
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nausea, with a rate of 14% for second-generation antide-
pressants and 6.8% for placebo (RR 2.26, 95% CI: 1.42–
3.60; p = 0.001; I2 = 63%; NNH 11, 95% CI:7–30). Seven
studies (N = 2444 subjects) recorded withdrawals due to
adverse events, which occurred more frequently with
second-generation antidepressants compared to placebo,
13% versus 5.8% (RR 2.30, 95% CI: 1.45–3.63; p < 0.001;
I2 = 61%; NNH 14, 95% CI:10–28). Other adverse events
occurring more frequently in the antidepressant group
were fatigue (9.4% vs 4.6%, p = 0.002); constipation (9.5%
vs 4.2%, p = 0.002); and dizziness (7.3% vs 5.6%, p =
0.008).
There was no statistically significant difference be-

tween second-generation antidepressants and placebo
for headache, diarrhea, dry mouth or insomnia. Only
one study specifically reported on fall rates [20] and
one on hyponatremia [17], with neither study show-
ing statistically significant differences between
groups. No studies reported on QTc prolongation or
serious adverse events, such as death or cardiovascu-
lar events.

Discussion
Consideration of frailty
After evaluating the evidence for older adults, we con-
sidered how the evidence could apply to frailty.

What is frailty?
Frailty describes the loss of physiologic reserve that results
in vulnerability to adverse events [2, 23–25]. Frailty can be
identified in several ways, such as with the Clinical Frailty
Scale [26] or FACT tool, [27] both of which define frailty
as the lifelong accumulation of health issues that result in
declining function, mobility, or cognition. Although there
is heterogeneity among frail patients, frailty is generally
progressive and robustly correlates with increased mortal-
ity and dependency [23]. In contrast, successful aging is
associated with illness avoidance, high physical and cogni-
tive function, and active engagement in life [28].

Frailty and polypharmacy
There is growing awareness about the importance of redu-
cing unnecessary medications for older adults but little

Fig. 3 Forest plot demonstrating no overall difference in remission for second generation antidepressants versus placebo

Fig. 2 Forest plot demonstrating no overall difference in response for second generation antidepressants versus placebo
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consensus about the best way to approach medication ap-
propriateness [29]. One popular strategy is to use tools
like the Beers [30] or STOPP criteria, [31] which identify
potentially inappropriate medications. While these tools
have made important contributions to clinical care, they
have several limitations. First, adverse drug events are
often related to non-list medications. In one study, [32]
Beers criteria medications caused low numbers of emer-
gency department visits compared to non-list medications,
such as warfarin, insulin, and digoxin. Also, lists may in-
appropriately discourage the use of medications to meet
individual circumstances, such as using antipsychotic
medications to palliate severe behavioral symptoms in ad-
vanced dementia. Third, despite admonitions to avoid cer-
tain medications, health professionals still endeavor to
treat symptoms and may prescribe similarly risky non-list
medications; for example, treating insomnia with trazo-
done to avoid using a benzodiazepine. Finally, the Beers
and STOPP criteria do not address the degree to which in-
dividuals with advanced frailty should adhere to standard
clinical guidelines for common medical conditions, a prac-
tice that can result in large numbers of prescribed medica-
tions and, thus, become a significant driver of
polypharmacy [33]. Therefore, one way to improve pre-
scribing appropriateness is to develop frailty-specific rec-
ommendations— an approach we have adopted for the
treatment of hypertension, diabetes, and prevention of
cardiovascular disease with statins [27, 34, 35].

Frailty and clinical trial evidence
Due to age and/or comorbidity-related exclusion criteria,
almost all drug trials exclude individuals who are frail [36].
As such, there is rarely specific data to inform the treat-
ment of frail older adults, who may not respond in the
same way as healthier populations. Frail individuals are at
increased risk of medication interactions and medication-
related adverse events, [37] which alters the risk-to-benefit
ratio. Frailty also presents competing risks for morbidity
and mortality, whereby the improvement of one health
issue may be camouflaged by decline in another [38].
Finally, characteristics of frailty—such as shortened life ex-
pectancy, cognitive impairment, and functional decline—
may minimize the impact of intended therapeutic benefit.

Rationale for a focus on antidepressants
Frail older adults have high rates of depression. Two reviews
[1, 3] show that those who are frail are at increased risk of
having depression, even after adjusting for potential con-
founders. In a landmark study, Fried [2] reported that 31%
of frail older adults had a “suggestive diagnosis of depres-
sion” compared to only 3% of non-frail elders. As well, med-
ical conditions that are commonly associated with frailty
have high rates of depression—approximately 31% with

stroke, [39] 22% with heart failure, [40] 23% with Parkinson’s
disease, [41] and 32% with mild cognitive impairment [42].
In the case of late-life depression, the prevailing opinion

is that older adults are underdiagnosed and undertreated
for depression [43]. Yet, among frail older adults, the op-
posite may be true. In Canadian long-term care, where the
majority of older adults are typically severely frail, roughly
44% have a diagnosis and/or symptoms of depression and
nearly 60% use an antidepressant, although possibly for di-
verse indications [4]. In U.S. nursing homes, 54% of resi-
dents were diagnosed with depression—33% at admission
and a further 21% during the first year [5]. The authors of
that study conclude that “the high antidepressant use in
nursing homes may reflect a spiraling trend of over-
diagnosing [and treating] depression.”

A frailty-informed framework to evaluate evidence
As there is insufficient evidence specific to the frail, we
considered how results from studies of older adults
could be relevant to those who are frail using a frailty-
informed framework that poses five questions [35].
These questions focus on features of frailty that could
affect the applicability of evidence, such as: 1) character-
istics of the trial population; 2) outcomes; 3) timeline for
benefit; 4) harms; and 5) other relevant evidence. This
inquiry, used in earlier reviews, [27, 34, 35] is conducted
by an interdisciplinary team of evidence appraisal spe-
cialists, pharmacists, family physicians, and geriatricians.
Application of the framework questions resulted in the

following analysis:

1. How does the study population compare with those
who are frail?

The subjects in our meta-analysis were generally youn-
ger and healthier than those who are frail. All studies ex-
cluded subjects with unstable medical conditions and
other psychiatric syndromes (Table 2). However, one
study enrolled subjects with stable heart failure [15] and
in another study, most subjects had one or more health
problems [14]. As individuals with heart failure and med-
ical illness have a high prevalence of frailty, [44] these two
studies may more closely represent the frail population.
Both showed that antidepressants were no more effective
than placebo.
Similar to this meta-analysis, a systematic review of

randomized controlled trials of antidepressants for older
adults with late-life depression [45] found that “geriatric
characteristics” were rarely taken into account or consid-
ered as co-variables and that the oldest adults were un-
derrepresented in these clinical trials. The authors, thus,
questioned whether evidence for treating major depres-
sion had sufficient external validity for the heterogenic
population of older adults.
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2. Are study outcomes relevant to those who are frail?

Outcomes that are relevant for healthier adults may
not be relevant with frailty. Therefore, we consider how
an outcome might relate to overall health when individ-
uals are frail.
In our meta-analysis, primary and secondary outcomes

were response and remission based on Depression Rating
Scales. However, it is not clear whether these rating scales
can differentiate symptoms of depression from character-
istics of frailty and whether measured change represents
meaningful benefit. In particular, DSM-5 criteria for major
depression and depressive symptoms overlap with com-
mon manifestations of both frailty and chronic health con-
ditions (Table 3). When individuals are frail, conditions
such as functional disability, cognitive decline, impaired
mobility, and/or physical symptoms may give rise to fea-
tures commonly attributed to depression, such as fatigue,
limited activity, decreased interest, trouble sleeping, feel-
ings of sadness, and/or thoughts of death. Medications,
such as those used to treat pain, may impair concentra-
tion. In addition, old age commonly brings challenging
circumstances, such as the loss of a spouse or financial in-
security, which can lead to despondency. Indeed, Lohman
[46] postulated that the strong correlation between frailty
and depression could be related to the criteria used in
their measurement and concluded that that available mea-
sures of frailty and depression are either poor at discrim-
inating between the two constructs or identify the same
underlying condition.

3. Is the timeframe relevant for those who are frail?

Given the shortened life expectancy associated with
frailty and the expected progression of frailty over time,
treatment benefits that accrue over many years may not
be applicable to the frail, while studies of short duration
may underestimate risk.

In this meta-analysis, study duration ranged from 8 to
12 weeks, a reasonable timeframe to achieve benefit.
However, none of the studies addressed the sustainabil-
ity of response nor the likelihood of developing adverse
effects as frailty increases over time. In one 12-week
study that had a 12-week extension, [20] falls were more
frequent with duloxetine compared to placebo over 24-
weeks that included the acute plus continuation phase
(24% vs 14%, p = 0.04) but not in the first 12 weeks (16%
vs 10%, p = 0.15).

4. Have potential harms been sufficiently considered?

Since the frail are vulnerable, medication adverse ef-
fects may impact their quality of life and health status to
a greater extent compared to healthier adults. Thus,
both potential risks and benefits related to treatment
need to be equally considered in the context of frailty.

Table 3 Overlapping symptoms of depression and frailty

Symptom Depression (DSM-5)a Possible in frailty

Depressed mood/irritability Y Y

Loss of interest Y Y

Weight change Y Y

Reduced activity Y Y

Fatigue/loss of energy Y Y

Change in sleep Y Y

Decreased concentration Y Y

Guilt and feeling worthless Y Maybe

Suicidality Y Thoughts of dying
aFive or more of the symptoms are present during the same two-week time
frame and represent a change from previous functioning. At least one of the
symptoms is either (1) depressed mood or (2) loss of interest or pleasure.
Additionally, symptoms cause clinically significant distress or impaired function
and are not attributable to the physiological effects of a substance or to
another medical condition
DSM Diagnostic and Statistical Manual of Mental Disorders

Table 2 Inclusion/exclusion criteria and characteristics of participants from included studies

Inclusion and study characteristics Exclusion

Diagnosis of Major Depressive Disorder according to DSM and/or
achieving a pre-specified rating on a depression scale

Treatment-resistant depression

Moderate to severe depression based on standard clinical measures of
depression (e.g., HDRS, MARS)

Complex depressive disorders, such as bipolar disorder, depression with psychotic
features, dysthymic disorder, neurotic depression, or minor depression

Age ≥ 65 years (only one study included patients ≥75 years old [21]) Comorbid alcohol disorders or substance abuse disorders

• Subject were mostly outpatients, although this was not always specified
• One study enrolled only inpatients admitted under the care of a

geriatrician or family physician [14]

Unstable medical conditions, although two studies allowed inclusion of patients
with concomitant medical conditions. Fraguas studied patients with stable heart
failure [15] and Evans included patients with other medical conditions, including
dementia [14].

Not at risk of suicide Four of nine studies specifically excluded subjects with dementia [16–18, 21]. The
other five studies either did not explicitly state the exclusion of subjects with
dementia or enrolled subjects with mild stage dementia [14, 15, 19, 20, 22].

DSM Diagnostic and Statistical Manual of Mental Disorders, HDRS Hamilton Depression
Rating Scale; MARS Medical Administration Record Sheet
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The harms reported in this meta-analysis appear to
be minor. However, nausea, fatigue, constipation, and
dizziness were more frequent with antidepressants
compared to placebo, which may be burdensome for
frail older adults who are less able to tolerate pertur-
bations in health due to decreased reserve. Notably,
rates of withdrawal due to adverse events in subjects
receiving antidepressants was twice the rate for those
receiving placebo. In addition, frail older adults with
multiple co-morbidities are at risk of polypharmacy.
As the number of medications increase, so too does
the potential for adverse medication events related to
antidepressants.

5. Is there further evidence pertaining to frail
populations?

Although frail patients may not be specifically enrolled
in randomized controlled trials, other categories of evi-
dence can shed light on frailty response. Here, we con-
sider two sources: (1) examination of medical conditions
that are significantly associated with frailty; and (2) ob-
servational studies.
We deliberated on two medical conditions that are

associated with high rates of frailty—heart failure and
Parkinson’s disease.
With heart failure, a systematic review and meta-

analysis showed that the overall estimated prevalence of
frailty was 44.5% (95% CI: 36.2–52.8%, z = 10.54, p <
0.001) [44]. Similarly, a substantial number of individuals
with Parkinson’s disease would be considered frail, as
this illness typically affects mobility.
Two DBRCTs of adults with heart failure found that

antidepressants did not improve depression compared to
placebo. The Sertraline Against Depression and Heart
Disease in Chronic Heart Failure (SADHART-CHF) [47]
included 469 subjects with a mean age of 62. At 12
weeks, there was no significant difference in depression
scores for sertraline compared to placebo. Similarly, the
Mortality, Morbidity, and Mood in Depressed Heart
Failure Patients (MOOD-HF) trial, [48] which included
372 adults with a mean age of 62 years, showed that
there was no significant improvement in depression with
escitalopram compared to placebo.
We examined five meta-analyses of antidepressants for de-

pression in Parkinson’s disease [49–53]. Three of the meta-
analyses found insufficient evidence to support the use of
antidepressants for the treatment of depression with Parkin-
son’s disease [49–51]. Two meta-analyses reached a different
conclusion and found that antidepressants significantly im-
proved depression with Parkinson’s disease, [52, 53]
although one of these meta-analyses included trials without
a placebo arm [53] and the other included a study that en-
rolled subjects without depression [52].

In our meta-analysis, the two studies that enrolled
subjects with depression and concomitant medical con-
ditions, likewise, showed no statistically significant bene-
fit from antidepressants [14, 15].
Although randomized trials are the best way to deter-

mine medication efficacy, observational studies may sug-
gest potential associations. Three observational studies
support the hypothesis that those who are frail may be
less responsive to antidepressants compared to the non-
frail. A multi-site naturalistic prospective cohort study
from the Netherlands of 378 subjects over age 60 [54]
found that depression with comorbid frailty was less
likely to resolve compared to depression unaccompanied
by frailty. In that study, frail patients achieved 2-year re-
mission significantly less often than their robust coun-
terparts (55.4% versus 30.6%, χ2 = 8.3, df = 2, P = .016).
Analogously, in a longitudinal study [55] of 189 persons
with depressed mood, remission was less likely with
higher levels of physical frailty (hazard rate = 0.72, 95%
confidence interval 0.58–0.91, P = .005). Finally, using
data from the Nordic Research on Ageing (NORA), [56]
Brown found that the combination of late-life depression
and frailty was associated with increased likelihood of
poor outcomes. In that study, depressed older women
with frailty had higher death rates compared to those
who were frail but not depressed.

Consideration of results
In our meta-analysis of older adults with depression,
there was no statistically significant response or remis-
sion for second-generation antidepressants compared to
placebo. Our results are similar to a meta-analysis by
Tedeschini, [13] who also reported no significant treat-
ment effect with antidepressants versus placebo in those
over 65 years of age, although the authors cautioned that
this finding was limited by a small number of trials (n =
5). In contrast, when the Tedeschini meta-analysis
employed an age threshold of > 55 years, a statistically
significant benefit for antidepressants was found, which
raised the possibility that there may be less response to
antidepressants in later life, according to the authors.
With the addition of four trials, [14, 15, 18, 20] our re-
view builds on this earlier meta-analysis.
Our review highlights the absence of clinical trials for frail

older adults with depression. Subjects enrolled in our meta-
analysis of older adults did not have obvious characteristics
of frailty. Yet, treatment with antidepressants appears to be
common in the frail population, as evidenced by the high
rate of antidepressant use among long-term care residents,
where there is a high prevalence of frailty [4, 5].
So, what can be theorized about the expected response

to antidepressants for frail older adults with depression?
If non-frail older adults with depression do not exhibit
response or remission to antidepressants, frail adults
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would, likewise, not be expected to respond. In fact, pre-
liminary data from longitudinal cohort studies imply that
frail individuals respond less favorably to antidepressants
compared to older adults who are not frail, which could
be related to several factors. First, although major
depression can co-exist with frailty, there is overlap be-
tween symptoms of depression and the characteristics of
frailty, as described above [46, 57]. An erroneous diagno-
sis of depression with frailty may result in an antidepres-
sant prescription for the wrong indication. Another
concern is that depression scales used in trials may not
be clinically relevant to those who are frail as they meas-
ure characteristics common to frailty. Finally, in clinical
settings, it may be difficult to differentiate medication
from placebo response, as roughly 40% of subjects in the
meta-analysis demonstrated response to placebo.
Frailty is associated with increased potential for ad-

verse events [23–25]. As such, the possibility of harm
from antidepressants warrants careful consideration, as
they may be less well tolerated in frailty compared to
those without frailty. In this meta-analysis of older adults
without frailty, 13% of subjects in the treatment arm
withdrew because of adverse events compared to 5.8%
with placebo (NNH = 14), with nausea reported most
frequently (NNH = 11). No study reported the incidence
of Q-Tc prolongation and only one study reported on
hyponatremia, [17] both of which are known adverse ef-
fects of antidepressants [58]. The trials reported only
short-term outcomes, which raises the possibility that
adverse effects may have been underestimated [59]. In a
retrospective cohort study that followed 60,746 older
adults with depression for a mean duration of 5.0 years
(SD 3.3) [60], adverse events were more frequent with all
classes of antidepressants compared to no antidepres-
sant, including mortality, falls and fractures.

Limitations
This review has several limitations. The focus on adults
above age 65 could be viewed as an arbitrary cut-off.
However, 65 years is generally accepted as a transition
into older age, [6] and the mean age of subjects included
in the meta-analysis ranged from 71 to 82 years. Next,
risks associated with under-treating high-risk depression
were not fully considered, as most studies excluded
those at risk of suicide. Third, the high degree of hetero-
geneity could indicate variable response to antidepres-
sants based on duration of symptoms, severity, or
number of recurrences. Fourth, several studies included
older adults with dementia, which could negate the re-
sults for those without dementia, a concept supported
by a Cochrane review, which concluded that available
evidence “does not provide strong support for the effi-
cacy of antidepressants for treating depression in de-
mentia.” [9] However, in our sensitivity analysis of trials

that excluded older adults with dementia, there was no
statistically significant response or remission for antide-
pressants compared to placebo. Next, this meta-analysis
compared anti-depressants to placebo. A network meta-
analysis might find a difference between specific agents,
which have not been tested in head to head clinical tri-
als. Finally, the exploration of how frail older adults
might respond to antidepressants is theoretical and not
based on study data. Thus, it is not possible to reach de-
finitive conclusions. The lack of evidence for the frail
elderly is a call to action to include frail older adults in
clinical trials so that evidence-based practice guidelines
can be developed for this population.

Conclusions
Recommendations
Considering the possibility that a frail patient may have
limited response to antidepressants and is more at risk
for adverse events, we recommend the following:

� Use antidepressants judiciously, with awareness of
the limited evidence for efficacy in adults age ≥ 65
years and, by association, older adults with frailty.

� Attentively consider the potential for adverse effects
with frailty.

� Reflect on patient circumstances and carefully assess
whether changes in mood could be situational and/
or related to frailty; make a concerted effort to
provide the kind of support that can benefit frail
older adults, such as home and situational supports.

� Consider that, due to varied populations and
heterogeneous response, antidepressants may be
beneficial for some older adults who are frail.

� If antidepressants are trialed, adequate dose and
treatment time should be assured before judging
efficacy. On the other hand, continuing
antidepressants when they are not effective
contributes to polypharmacy. Therefore, when
treatment is initiated, attentively assess treatment
response with the aim of stopping medications when
no benefit is observed. When making treatment
decisions, consider the high placebo response.

� Routinely re-evaluate whether antidepressants
should be continued when they are used for pro-
longed periods of time.

� Reconsider guidelines that recommend screening for
depression in frail populations (such as in nursing
homes), as this approach likely contributes to the
over-diagnosis of depression and polypharmacy.

To conclude, many authors conjecture that “late-life
depression remains underdiagnosed and inadequately
treated.” [43, 61, 62] In contrast, based on the evidence
reviewed and its hypothesized applicability to frailty, we
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are concerned that frail older adults might be over
treated with second-generation antidepressants with lit-
tle to no benefit.
Our findings contribute to the growing discourse of

uncertain clinical benefit from antidepressants and high
risk of bias in antidepressant trials [63, 64]. Some
experts may not agree with our interpretation of the evi-
dence. They may focus more on the potential for benefit
and highlight the relative safety of antidepressants. In
contrast, in the face of uncertainty, we maintain that
‘less is more’ in management of the frail elderly.
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