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Abstract

Depression in the elderly is a significant clinical problem which is likely to endure as an ongoing
issue as the cohort of individuals aged over 65years continues to increase as a proportion of
the total population. While there are a multiplicity of approaches to the treatment of
depression, the mainstay for moderate to severe cases is pharmacotherapy. The majority of
extant antidepressants have demonstrated efficacy, at least in short term (6-12weeks) clinical
evaluations. There is demonstrable efficacy over and above that of placebo in the majority of
clinical trials for most agents. Within the classes of antidepressants there is no difference
between individual agents, while between classes differences have not been demonstrated
consistently. Thus, there appears to be little to choose between the various agents. However,
considerations other than efficacy play a role in the choice of an antidepressant for an
individual patient. A systematic review of the efficacy of antidepressant agents based on trials
in elderly populations is presented. Factors influencing the choice of a medication over and
above efficacy are presented along with a brief review of adverse events of particular concern
in elderly patients. A considerable proportion of elderly patients have comorbid medical
conditions, which may also influence the choice of agent due to drug-drug interaction
considerations. A brief overview of interactions likely to influence medication selection is also
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canvassed. While there is every reason to be optimistic about outcomes in elderly patients,
there are still unanswered questions about antidepressant efficacy in this population:
effectiveness in long-term treatment and in the population of so-called ‘old-old’ elderly are
principal among them.
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1. Introduction

Major depression in older individuals may be experienced as a new condition, so-called late onset
depression, or in those who have already experienced an episode earlier in life (early onset
depression) [1]. Various studies suggest that more than half of depressive episodes in older patients
are of the ‘late onset’ type. In a group of geriatric patients (aged 65 to 102 years) receiving home
care 13.5% were diagnosed with major depression and of these patients 71% were experiencing a
first episode of depression [2]. There may be biological features, particularly structural brain
alterations and vascular changes, which are aetiologically important risk factors associated with late
onset depression [3]. Despite these findings both structural and vascular changes are likely to be
important for both early and late onset major depression [4].

In epidemiological studies of community-dwelling elderly populations clinically significant
depressive symptoms are present in up to 15% of respondents [5] whereas a much smaller
subsample, perhaps 1-5%, meet the criteria for major depression [6]. Prevalence of depression in
nursing homes has been estimated at 25% in one study [7]. Clearly prevalence estimates are
influenced by the survey setting [8]. The presence of physical disorders, such as cardiovascular
disease and chronic pain complaints, may conflate the estimates [5].

Irrespective of the prevalence of the disorder, major depression in older subjects is associated
with significant morbidity and mortality. The presentation of depression in the elderly is often
different from that in younger subjects. Thus, while many younger patients report symptoms such
as dysphoria and guilt / worthlessness these may not be ratified by older patients [1]. Common
presenting complaints in older patients include anxiety, somatic symptoms, and memory loss. In the
latter case the differential diagnosis of dementia needs to be excluded. Suicide and attempted
suicide are high in the elderly, particularly elderly men, with divorced, never married or widowers
identified as particular risk factors [8]. Treatment response and remission rates in the elderly are
often lower [9].

2. Pharmacological Treatment of Depression

In cases of moderate to severe depression the mainstay of treatment for older adults is the same
as that for younger adults namely, pharmacotherapy. All classes of antidepressants have been
investigated for their efficacy in older patients although the evidence base is often limited. For
example, the so-called “third generation or multimodal” antidepressants are not as well evaluated
in specific elderly populations as tricyclic and Selective Serotonin Reuptake Inhibitor (SSRI)
antidepressants. For the group of patients described as the ‘old-old’, nominally encompassing
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patients greater than 85 years of age, there is significantly less evidence, based on controlled clinical
evaluations, of the efficacy of most antidepressant medications [10]. Given an increased life
expectancy in the majority of developed and developing countries this group constitutes an ever
increasing proportion of a population. The growing number of individuals in this age bracket would
suggest an increased need for mental health treatments, assuming the prevalence of disorders
remains similar to current estimates. Similarly, patients with known high rates of depression such
as those who reside in nursing homes, who have dementia and medical comorbidities are also
generally excluded from clinical trials resulting in a lack of clinical evidence guiding treatment [10].

Most reviews of clinical data suggest that all classes of antidepressants are equally effective in
the treatment of depression in the elderly [8] but that certain socio-demographic features of the
illness may also influence outcome [11]. Male gender and Caucasian ethnicity were identified as
influencing poorer overall outcomes [11]. Furthermore, clinical features of illness such as duration
of the present episode, number of previous episodes, low baseline severity of illness and
age >65years were also associated with poorer outcomes [11]. The later finding agrees with a meta-
analysis of placebo controlled trials, which found that older age (>65years) was generally associated
with poorer clinical outcomes [12]. A recent meta-analysis of 44 studies of patients aged 65 years
or above receiving short-term (4-12 weeks) treatment with antidepressants concluded that ~50%
patients could expect to achieve a response to medication (defined as a 50% reduction in baseline
score of depression) [13].

2.1 Tricyclic Antidepressants

Among the oldest antidepressants in clinical use there is a substantial body of evidence for the
efficacy of tricyclic antidepressants (TCAs) in treating depression in the elderly. A comprehensive
tabulation of clinical studies in specific elderly populations is available elsewhere [14]. A systematic
review examined the acute efficacy of antidepressants versus placebo in patients aged 55 years and
older [15]. Of the 18 trials reviewed, 12 examined the efficacy of tricyclics and concluded that both
imipramine and nortriptyline were superior to placebo over the 4-8 week treatment period. None
of the studies reported remission rates, the standard for assessing outcomes in antidepressant trials
[16]. Comparative agents were included in some trials with no difference in efficacy demonstrated
between the tricyclic and other antidepressants. These conclusions were supported by a later meta-
analysis which found tricyclics superior to placebo based on response to treatment (>50% decrease
in baseline depression rating score or a Clinical Global Impression score of 1 or 2 at endpoint) [17].
On the other hand, only three trials reported remission rates and failed to establish a significant
difference between drug and placebo on this measure. This result is perhaps not surprising given
the short durations (6-8 weeks) of treatment and the longer times to response in most older patients
[18]. Among tricyclic antidepressants no one medication has established superiority over another
[14]. Choices between different agents are most likely to be made according to the most common
side effect profiles of individual agents i.e., which side effects are undesirable in a particular patient
due to their comorbid medical conditions. It is claimed that secondary amine tricyclics (e.g.,
nortriptyline, desipramine) are preferred to tertiary amine types (e.g., imipramine, amitriptyline) as
these have milder side effects and a less complex metabolic profile [14]. Nortriptyline is the most
extensively studied of the tricyclic antidepressants but like other tricyclics, anticholinergic side
effects are prominent and there are issues related to cardiovascular toxicity, especially on overdose
[19].
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Despite the evidence that tricyclic antidepressants are effective in the treatment of late life
depression the CANMAT guidelines do not recommend them as first line treatment [20].
Nortriptyline is recommended as a second line treatment while amitriptyline and imipramine are
regarded as third line options. On the other hand, some guidelines do not recommend the use of
tricyclic antidepressants in elderly patients at all [21]. Specific reasons cited for the recommendation
include high anticholinergic activity, sedative effects and orthostatic hypotension. Only low dose
doxepin (<6mg/day) was not included in these categories. Doxepin at doses of 3-6mg/day is
occasionally used for night sedation [22].

2.2 Monoamine Oxidase Inhibitors

Few controlled trials examining the efficacy of monoamine oxidase inhibitors (MAOIs) have been
performed in specific elderly populations. Studies involving MAOIs in elderly populations are
summarised in Table 1. An early study compared phenelzine to nortriptyline and placebo using
double-blind methodology in patients with depression treated over 7 weeks [23]. A total of 75
patients aged 55-76years entered the study and were randomly assigned to one of the treatment
arms. Statistically significant differences between nortriptyline and placebo were evident from week
2 of treatment and from week 3 for phenelzine compared to placebo. There was no difference
between the two active medications. Response rates at week 7, defined as a Hamilton Depression
Rating Scale (HAM-D) score < 10, were 13% for placebo and ~61% for both active drugs. The mean
dose of nortriptyline was 79mg/day and of phenelzine 54mg/day. Side effects were reported more
often for medicated patients than for placebo with anticholinergic effects more frequent in
nortriptyline treated patients, while orthostatic effects were equally present in both phenelzine and
nortriptyline treated patients.
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Table 1 Efficacy of monoamine oxidase inhibitors in late life depression.

Drug and Drug Sample Age Design of Study Outcomes Reference
Dosages*

Brofaromine

Brofaromine 127 68+ 6 Randomised, double-blind, 8 HAM-D26.3+7.7t012.2+9.2 [24]
(86mg/day) 62 68 £ 6 weeks with open label follow-up 26.0+7.8t012.6+£9.0

Imipramine Baseline to week 8; Brofaromine=Imipramine

(88mg/day)

Phenelzine

Phenelzine 22 56-72 Randomised, double blind, HAM-DS%: 22.1t0 9.6 [23]
(53.9mg/day) 25 55-76  placebo controlled, 7 weeks 22.6t010.1

Nortriptyline 28 55-75 23.1t0 20.3

(79mg/day) Baseline to week 7; Phenelzine=Nortriptyline>Placebo
Placebo

Moclobemide

Moclobemide (150- 13 69.9 + Double-blind, sequential paired HAM-D:25.8 +5.8t0 15.0+8.7 [25]
600mg/day) 13 5.4 trial 25.2+46t016.8+9.1

Mianserin (30- 69.6 + Baseline to week 4; Moclobemide=Mianserin

90mg/day) 6.4

Moclobemide (300- 80** 60-80 Randomised, double-blind, 4 HAM-D:23.4t011.1 [26]
500mg/day) weeks 22.5t010.0

Mianserin (75- Baseline to week 4; Moclobemide=Mianserin

125mg/day)

Moclobemide (150- 39** >60 Randomised, double-blind, 6 HAM-D:33.4+5.8t05.1+5.3 [26]
300mg/day) weeks 29.4+3.5t05.1+6.8

Maprotiline (75- Baseline week 6; Moclobemide=Maprotiline

150mg/day)
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Moclobemide
(400mg/day)
Nortriptyline
(75mg/day)
Placebo
Moclobemide
(400mg/day)
Placebo

36
38
35

368
358

60-90
62-88
62-89

60-90

Randomised, double-blind,
weeks

Randomised, double-blind,
weeks

Remission rates (HAM-D<10): Moclobemide 23%
Nortriptyline 33%

Placebo 11%

At week 7 of treatment

Mean Change in HAM-D from Baseline after 6 weeks
treatment: Moclobemide 12.1
Placebo 8.1; Moclobemide> Placebo; P=0.001

[27]

[28]

* Average doses throughout the study

**Number of patients per group not stated
§ HAM-D score adjusted for baseline as a covariate in the statistical analysis. HAM-D: Hamilton Depression Rating Scale
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Phenelzine represents an example of older MAOIs which are classified as irreversible, non-
selective inhibitors of monoamine oxidase type A and B. Later developments introduced agents
which are reversible inhibitors and selective for type A monoamine oxidase referred to as RIMAs.
Two such agents have been investigated in the elderly: moclobemide and brofaromine. Brofaromine
was demonstrated to be equivalent to imipramine in an 8-week double-blind comparative trial in
189 elderly depressed patients based on the HAM-D scale [24]. Brofaromine maintained its efficacy
in patients treated for up to 12-months. A more extensive database is available for the use of
moclobemide in elderly patients. Moclobemide was superior to placebo in two controlled trials [27,
28]. In a 4-week comparative study moclobemide 300-500mg was equivalent to mianserin 75-
125mg [26]. This finding was supported by an 8-week comparison which showed that moclobemide
600mg and mianserin 90mg produced equal responses on HAM-D scores [25]. Similarly, treatment
with moclobemide (150-300 mg/day) or maprotiline (75-150 mg/day) for 6 weeks were equally
effective for elderly depressed patients [26].

While comparative and open-label studies suggest that MAOIs are efficacious and are equally
effective as other antidepressants for geriatric depression, they are less likely to be used due to side
effects, particularly postural hypotension. The necessity for strict dietary restrictions with MAOI use
has been questioned due to the generally lower tyramine content of modern day foods [29]. It
would seem prudent however to continue to issue warnings about the potential for a tyramine
pressor response.

2.3 Selective Serotonin Reuptake Inhibitors

Selective serotonin reuptake inhibitors (SSRIs) are regarded as the treatments of choice for first
line management of elderly depressed patients [30-34]. Placebo controlled trials have established
that all of the currently available SSRIs (fluoxetine, paroxetine, sertraline, fluvoxamine, escitalopram
and citalopram) are effective in achieving a clinical response in the short term, although there is a
relatively limited database [35, 36]. The number needed to treat to achieve a response was
estimated at 10 whereas the ability to achieve remission, at least in the short term, was not different
from placebo in a meta-analysis [17].

Comparative studies of SSRI versus other classes of antidepressants have also been conducted.
The comparative efficacy of the single action SSRIs was compared to that of dual action
antidepressants such as Serotonin and Noradrenaline Reuptake Inhibitors (SNRIs) and TCAs [37].
Contrary to expectations that dual acting medications would be superior to the single mode of
action agents, no additional benefits were conferred by the use of the dual agents. A later
comparison of SSRIs and TCAs also concluded that there was no significant difference between the
two classes when the criterion of remission was used [17]. This same review suggested no significant
difference with other classes of antidepressants when evaluating head-to-head comparisons, albeit
with a limited database.

According to one review sertraline, citalopram or escitalopram are preferred SSRIs in the elderly
due to their lower drug-drug interaction profile, notwithstanding the issues of an increased risk of
Gl bleeding when taken with Non-Steroidal Anti-inflammatory (NSAIDs) drugs and prolonged
prothrombin time with warfarin [38]. Furthermore, SSRIs are recommended treatments in
depressed patients with a history of cardiovascular disease [39]. QTc prolongation, a surrogate risk
marker for Torsades de Pointe, has been associated with the use of citalopram and escitalopram,
the effect being dose dependent [40]. This finding prompted warning of the use of these drugs in
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patients with hepatic impairment, > 60 years of age, in CYP2C19 poor metabolisers, or receiving
concomitant CYP2C19 inhibitors [41].

2.4 Dual Reuptake Inhibitors

While the SSRIs are the more likely choice of treatment in late-life depression, there remain many
patients who do not benefit significantly from these agents. So-called dual reuptake inhibitors or
serotonin-noradrenaline reuptake inhibitors (SNRIs) represent an alternative and have been
evaluated for use in elderly populations. Table 2 summarises some clinical evaluations in older aged
patients. Both venlafaxine and duloxetine have a more extensive suite of studies although some of
the studies to date are not placebo controlled and there is equivocal agreement concerning the
efficacy of these medications. Two other SNRIS, desvenlafaxine and milnacipran, have a limited data
base. Thus, desvenlafaxine reduced depressive symptoms in an open evaluation after six-months of
treatment [42]. Pooled analysis of studies examining desvenlafaxine versus placebo have generally
failed to find any differences in responses to medication between distinct age cohorts, including
those aged 65years or more [43, 44]. Doses used in these studies were 50-100mg/day. Milnacipran
was shown to be as effective as imipramine in one study (Table 2) with response rates of about 60%
after 8-weeks of treatment [45]. Neither milnacipran nor desvenlafaxine could be recommended as
first line treatments due to the paucity of data attesting their efficacy in late-life depression.
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Table 2 Efficacy of Dual Reuptake Inhibitors in Late-Life Depression.

Drug and Drug Sample Age Design of Outcome Reference
Dosages* Study
DESVENLAFAXINE
Desvenlafaxine 100- 52 65-87 Open label HAM-D: 21.7 £ 3.2 to 8.3 + 5.7; Baseline to 24 weeks [42]
200mg
VENLAFAXINE
Venlafaxine 225- 34 71+5.4 Randomised, Efficacy based on remission rates (HAM-D <7) at [46]
300mg 34 70+ 3.9 single-blind  24weeks:
Nortriptyline 50- Venlafaxine (71%)= nortriptyline (70%)
100mg
Venlafaxine 18.75- 27 81.2+ Randomised, HAM-D: 20.3 +3.7to 15.7 £+ 6.2 [47]
150mg 25 10.8 double-blind 20.2+3.4t012.2+5.1
Sertraline 25-100mg 83.8+ Baseline to week 10; venlafaxine=sertraline

9.8
Venlafaxine 37.5- 73 73.6 Randomised, MADRS: 27.6+3.6t012.0+7.7 (48]
150mg 75 5.972.5 double-blind 27.0+3.6t011.5+9.6
Citalopram 10-30mg +5.7 Baseline to week 8; Venlafaxine = citalopram
Venlafaxine 37.5- 104 71 Randomised, Efficacy based on remission rates (HAM-D<7) at 8 [49]
225mg 100 71 double-blind  weeks:
Fluoxetine 20-60mg 96 71 Venlafaxine (27%) = fluoxetine (20%) =placebo (24%)
Placebo
Venlafaxine 75-375mg 40 716+ Randomised, Efficacy based on remission rates (MADRS <10) at 12 [50]
Nortriptyline 25- 41 6.872.8 double-blind weeks:
200mg +8.4 Venlafaxine (27.5%)=nortriptyline (36.6%)
Venlafaxine 37.5- 14 77.6 + Randomised, MADRS:21.8+9.0to011.4+8.2 [51]
131.25mg 17 7.377.6 double-blind 19.2+6.1t012.2+8.7
Placebo +5.8 Baseline to week 6; venlafaxine=placebo
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Venlafaxine 75-300mg 15
Paroxetine 10-60mg 15

DULOXETINE
Duloxetine 80-120mg 101

Duloxetine 40-120mg 47

Placebo 43
Duloxetine 60mg 207
Placebo 104

Duloxetine 30-120mg 40

Duloxetine 60-120mg 204
Placebo 95

Duloxetine 30-120mg 35

MILNACIPRAN

Milnacipran 100mg 219
Imipramine 100mg

68-81
70-83

65-87

55-75
55-82
72.6
5.7
733 ¢
5.7
74.4 +
7.0

73.0%
6.3
73.1%
5.6
65-87

65-93

Randomised,
single-blind
Open label
Randomised,
double-blind

Randomised,
double-blind

Open label

Randomised,
double-blind

Open label

Randomised,
double-blind

Efficacy based on remission rates (HAM-D<7) at 6
weeks:
Venlafaxine (60%) > paroxetine (33%)

Efficacy based on remission rates (HAM-D<7) at 6, 28,
52 weeks: 41.4%, 69.8%, 72.3%

Efficacy based on remission rates (HAM-D<7) at 9
weeks: Duloxetine (30.4%) > placebo (14.3% )
Efficacy based on remission rates (HAM-D<7) at 8
weeks: Duloxetine (27.4%) > placebo (14.7% )

Rescue medication from non-response to
escitalopram; 50% met criteria for a response; median
time to response 12 weeks

Maier subscale HAM-D: Change from baseline to
week 12: duloxetine (-4.34 + 0.29); placebo ( -3.90 +
0.44) not significant; duloxetine > placebo other time
points

HAM-D: 21.00 + 5.32 to 14.95 + 4.67 significant
reduction in score from baseline to week 52

HAM-D: 25.8 + 4.5 to ~10*

25.1+4.7to~10

Milnacipran = imipramine day 56; 59.8% responders
both groups

[52]

[53]

[54]§§

[55]

[56]

[57]

[58]

[45]

§§ Data for this study were derived from a pooled analysis of two randomised, double-blind trials utilising only data for patients >65years

1 Raw data not reported; extrapolated from reported figure

HAM-D: Hamilton Depression Rating Scale; MADRS: Montgomery-Asberg Depression Rating Scale.
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Venlafaxine has an extensive set of studies evaluating its efficacy in older patients and which
provide somewhat contradictory outcomes. In a single blind trial venlafaxine was as effective as the
tricyclic antidepressant nortriptyline in alleviating the symptoms of depression (Table2), with
similarly high remission rates in both groups [46]. On the other hand, a study employing a double-
blind methodology over 12weeks of treatment showed somewhat better remission rates for
nortriptyline treated patients [50]. Although the difference between drugs was not statistically
significant, the remission rates were decidedly smaller in the later study (Table 2). Head to head
comparisons with SSRIs have shown venlafaxine to be equivalent in clinical responses (either
remission rates or changes in depression rating scores) as sertraline [47] and citalopram [48]. In one
study it was found to be superior in efficacy to paroxetine [52] but this study was conducted in
relatively few subjects and was single-blind so perhaps subject to bias. Furthermore, in a double-
blind, placebo-controlled, parallel group study venlafaxine did not separate from either fluoxetine
or placebo based on remission rates [49]. In a smaller randomised double-blind study venlafaxine
also failed to separate from placebo based on changes in depression rating scores over a 6-week
period [51]. These negative results may relate to the modest doses of venlafaxine employed, the
relatively short treatment time frames (6-8weeks), which may be insufficient for recovery to occur
or to high drop-out rates due to side effects of the medications, thereby biasing statistical analysis.

Duloxetine has been evaluated in three double-blind, placebo controlled short-term evaluations
of 9-12 weeks duration (Table 2). In two of the studies duloxetine was superior to placebo when the
primary outcome was remission rates [54, 55]. Rate of remission for duloxetine in both studies was
~30% compared to ~15% for placebo. The relatively low remission rates might be explained by the
duration of treatment as late-life depression seems to require longer response and remission times
(vide supra). In the third study, also double-blind and of 12 weeks duration, duloxetine did separate
from placebo [57]. In this study the primary outcome measure was the Maier subscale! of the
Hamilton Depression rating scale and was not significantly different at week 12 of the study. At
other assessment weeks duloxetine was favoured over placebo by the primary outcome measure
while secondary outcome measures favoured drug over placebo at all time points. This would
suggest that duloxetine is effective in the treatment of depression. Three open evaluations
suggested an antidepressant effect of duloxetine. In one study there was an increasing rate of
remission of symptoms over a 52-week study period [53]. A small evaluation also reported a
statistically significant reduction in depression scores over a 52-week treatment period [58]. These
studies represent a scare few available attesting to the efficacy of antidepressants in late-life
depression in the long term. The final open evaluation examined the efficacy of duloxetine in
patients who had failed to respond to a course of treatment with citalopram [56]. Within a median
time of 12-weeks ~50% of citalopram non responders were converted to duloxetine responders.

The body of evidence accrued would suggest that SNRI antidepressants are effective in the
treatment of late-life depression and offer an alternative pharmacotherapy option when other
medications have failed. While there is less accumulated clinical trial evidence than is the case for
other drugs and fewer head to head comparisons there is little reason to believe that SNRIs are not
as effective as other antidepressants. It is unlikely however, that these agents would be seen as a
first line treatment due to a relatively high side effect burden.

! The Maier subscale utilises six items from the HAM-D full scale which focus on the core symptoms of
depression. See Maier W., Philipp M. Improving the assessment of severity of depressive states: a reduction
of the Hamilton Depression Scale. Pharmacopsychiatry. 1985;18:114-115.
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2.5 Other Agents

A number of other antidepressant agents have been evaluated in specific elderly populations and
include some recently developed medications, agomelatine and vortioxetine, as well as the older
agent mirtazapine.

2.5.1 Mirtazapine

The use of mirtazapine in depressed nursing home residents was investigated in 119 subjects
aged 70 years or more [59]. Patients received mirtazapine 15-45mg/day for 12 weeks and response
was evaluated using the Hamilton scale for depression. At end-point 47% of patients were classified
as responders on the Hamilton scale (54% on the CGl scale), while there was a statistically significant
decline from baseline to end-point on the depression scale. The drug was described as well tolerated.
A post-hoc evaluation of the data set showed that advanced age, medical illness, and cognitive
impairment were not a priori predictors of response [60]. In an analysis of data from
patients >85years the drug was also effective in reducing overall depression scores [61]. Mirtazapine
(15-45mg/day) was compared to amitriptyline (30-90mg/day) in 115 patients aged 60 to 85 years in
a randomised, double-blind trial over 6 weeks [62]. There was no statistically significant difference
between treatments based on depression rating scales (HAM-D, Montgomery Asberg Depression
Rating Scale (MADRS)) at the end of treatment. Comparison of mirtazapine (15-45mg/day) and
paroxetine (20-40mg/day) was performed in 246 patients aged >65years in a randomised, double-
blind trial over 8 weeks [63]. Both drugs significantly reduced the HAM-D scores from baseline, but
a statistically superior effect was noted for mirtazapine from day 7. The median time to achieve a
response (50% reduction HAM-D score) was 26 days for mirtazapine and 40 days for paroxetine. On
the other hand, the proportion of responders at end point based on the CGl score was not different
(64% v 57% for mirtazapine and paroxetine respectively). An advantage of mirtazapine, particularly
for elderly patients who may have difficulty swallowing, is the availability of an oral disintegrating
tablet formulation.

2.5.2 Agomelatine

Agomelatine combines actions as a melatonin agonist and a serotonin antagonist with both
actions regarded as essential for its clinical antidepressant effects [64]. Some open evaluations in
small populations have suggested a good therapeutic effect in elderly populations. In these studies,
6-12 weeks treatment with agomelatine 25-50mg/day was reported to lead to a significant
reduction in depressive symptoms [65-68]. A double blind placebo controlled trial did not support
the efficacy of agomelatine however, this trial lacked assay sensitivity due to a high placebo
response rate [69]. Nevertheless, a controlled trial over 8 weeks showed response rates of 59.5%
and 38.6% for agomelatine and placebo, respectively, although remission rates were not
significantly different [70]. Further clinical trials are necessary to evaluate the place of agomelatine
in the treatment of elderly depressed patients but the effects of agomelatine on sleep may be
particularly beneficial.
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2.5.3 Vortioxetine

Vortioxetine is regarded as a multimodal antidepressant with actions as a 5-HT3 and 5-HT7
receptor antagonist, 5-HT1B receptor partial agonist, 5-HT1A receptor agonist as well as an inhibitor
of the serotonin (5-HT) transporter [71]. An 8-week double-blind study compared vortioxetine (5
mg/day) with duloxetine (60mg/day) and placebo in 453 elderly patients (mean age 71years) [72].
Both active drugs were superior to placebo in reducing depression scores with response (HAM-D
>50% decrease from baseline) achieved by 53.2%, 63.3% and 35.2% of vortioxetine, duloxetine and
placebo patients respectively. Remission rates (HAM-D<7) were 29.2%, 34.7% and 19.3% for
vortioxetine, duloxetine and placebo, respectively. A post-hoc analysis of data from 12 short-term
(6-8weeks) fixed dose, placebo controlled trials examined the response to vortioxetine in 1508
elderly patients aged 55-88years [73]. Based on the change from baseline in depression rating scores
all doses of vortioxetine included in the studies: 5, 10 and 20mg/day were superior to placebo.
Response rates were superior to placebo for 10 and 20mg and remission rates for 20mg. The analysis
concluded that vortioxetine was an effective antidepressant for elderly patients. A double-blind
placebo controlled study examined the efficacy of vortioxetine (15mg/day) versus sertraline
(75mg/day) in 50 elderly patients (>60 years) over 6-weeks [74]. There was no significant difference
in the change in depression scores from baseline between the two drugs. Response rate (100% v
44%; vortioxetine and sertraline respectively) and remission rate (24% v 40%) were not statistically
significantly different between treatments. Vortioxetine has demonstrated improvements on
cognitive function tests in depression which may be an advantage for this agent in an elderly cohort
[75].

3. Pharmacotherapy Side Effects of Concern in the Elderly

All antidepressants are associated with well-known side effects / adverse events which are
particular to the different classes. For example, tricyclic antidepressants are associated with a range
of anticholinergic effects (dry mouth, blurred vision, constipation, urinary hesitancy) experienced
by most patients who take them, to varying degrees of severity. In the majority of cases these effects
occur at the initiation of treatment or when doses are increased with tolerance developing following
continued administration. The SSRIs are more likely to be associated with agitation, nausea,
diarrhoea, constipation, headache and insomnia. While these effects are clearly inconvenient for
patients and often contribute to lack of compliance with medication, they do not often lead to
serious medical events. On the other hand, there are several actions of antidepressants which are
of concern in patients receiving antidepressants and in elderly patients in particular. While there
are few absolute contraindications to the use of antidepressants in the elderly there are some
effects which give cause for consideration. For example, a TCA would be avoided in a patient with a
history of myocardial infarction or cardiac conduction defects or a male with benign prostatic
hypertrophy. The propensity of SSRIs to increase bleeding events might give pause to their use in a
patient receiving anticoagulants. A series of important adverse events associated with the different
classes of antidepressants is outlined in Table 3. The table is not exhaustive, but the events listed
are judged to be of importance in elderly populations in particular. The table assumes that patients
are receiving monotherapy, which for the majority of elderly patients is not the case and opens the
possibility of interactions between antidepressants and medications prescribed for comorbid
conditions. Other events not presented in Table 3 concern sexual dysfunction and osteoporosis. All
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antidepressants are associated with sexual dysfunction in both men (for review see [76]) and
women (for review see [77]). The effect of antidepressants on bone mineral density is somewhat
controversial with some maintaining little or no effect above an increased risk associated with
depression itself [78]. On the other hand, a systematic review suggested that SSRIs were associated
with decreased bone mineral density and TCAs increased the risk of fractures [79]. A further
consideration applies to both young and elderly patients using antidepressants, namely withdrawal
syndromes on cessation of treatment. Most antidepressants are implicated but there are
differences between medications, even within the same class of agent, as to the tendency to cause
a withdrawal effect [80]. The syndrome most frequently manifests as flu-like symptoms, but other
symptoms may be observed. For this reason, a tapered withdrawal on discontinuation of treatment
isrecommended, if not to alleviate withdrawal symptoms completely, then at least to attenuate the
severity.
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Table 3 Antidepressant side effects of importance in elderly patients.

Antidepressant Cardiovascular Bleeding Hyponatremia® Hypotension Sedation Weight Effects Anticholinergic
Class Effects Events* Effects
Tricyclics All drugs Low risk when Low risk Moderate to More potent All drugs may Strong effects
increase QRS taken alone; compared to strong effects effects with cause againin with tertiary
width on note SSRIs, SNRIs with most: tertiary amine weight amines; mild to
overdose; may interactions dependent on types moderate
lead to with warfarin ai-adrenergic effects with
arrhythmias and binding secondary
death potency amine types
MAOIs Tachycardia; Low risk when Risk is unclear May develop Not usually Weight gain Low risk
hypertensive taken alone but probably with ongoing sedative more associated
crisis with lower than use: 6-weeks likely to be with non-
tyramine foods; TCAs to months activating selective
QTc inhibitors
prolongation
with
moclobemide
SSRIs Mild at Increased risk Higherriskthan Low risk of Paroxetine, Mostly weight Dry mouth with
therapeutic of upper Gl vyounger effects; fluvoxamine neutral; long paroxetine in
doses; bleeding with patients; increased risk may cause term use may some patients
bradycardia, as little as 7 increased risk if of falls effects; not have
conduction days use combined with usual with associated
abnormalities; thiazides; others weight gain
overdoses; QT paroxetine,

prolongation for
citalopram,
escitalopram

sertraline lower
risk?
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SNRIs

Others

Elevation of BP; Low risk of GI All drugs Dose Low risk of Less likely to Few effects
QTc bleeding implicated; dependent excessive cause weight
prolongation in higher risk for effects on BP: sedation gain

overdose for duloxetine? hypotension at

venlafaxine low dose

increased BP
with increasing

doses
Low risk for Low risk for Mirtazapine at Mirtazapine Mirtazapine Mirtazapine,
mirtazapine mirtazapine therapeutic highly sedative prone to large agomelatine
and overdoses weight gains; very low

agomelatine incidence
weight neutral

* Based on Wang YP, Chen YT, Tsai CF, Li SY, Luo JC, Wang SJ, Tang CH, Liu CJ, Lin HC, Lee FY, Chang FY, Lu CL. Short-term use of
serotonin reuptake inhibitors and risk of upper gastrointestinal bleeding. Am J Psychiatry. 2014; 171: 54-61.

§ Based on data from De Picker L, Van Den Eede F, Dumont G, Moorkens G, Sabbe BG. Antidepressants and the risk of hyponatremia:
a class-by-class review of literature. Psychosomatics. 2014; 55: 536-547.

Page 16/23



OBM Neurobiology 2021; 5(4), doi:10.21926/obm.neurobiol.2104108
4. Drug-drug Interactions

Old age is often a time of declining health and a myriad of medications are used to treat the
conditions of this phase of life. Adding antidepressant medications to existing regimens inevitably raises
the potential for drug-drug interactions which may occur as a result of pharmacokinetic or
pharmacodynamic changes [81]. The majority of medications, including antidepressants, are
extensively metabolised in the liver utilising enzymes of the cytochrome P450 system. Some
antidepressants act as inhibitors others as inducers of individual cytochrome enzymes. This conjunction
of effects may result in the alteration of the pharmacokinetics of one or more of the agents
administered. For example, the effectiveness of codeine is reduced by co-administration with
paroxetine, an inhibitor of CYP2D6. However, the clinical consequences for an individual may be difficult
to predict. A detailed account of antidepressant drug-drug interactions in elderly patients is reviewed
elsewhere [82]. Pharmacodynamic interactions occur when one drug interferes with the effects of
another through a physiological mechanism by competition at a receptor site (e.g., effectiveness of
older antihypertensive agents reduced by TCAs); augmentation of the same neurotransmitter pathway
(e.g., SSRI and tramadol leading to serotonin syndrome); effects on the functioning of an organ / organ
system (e.g., SSRIs impair clotting and NSAIDs irritate the gastric mucosa leading to increased risk of
bleeding when taken together). The latter two interactions are worthy of close attention in the elderly.

5. Conclusions

Late-life depression is generally considered as a recurring disorder [4] whereas most evaluations of
the efficacy of antidepressants are short-term trials. Few studies have evaluated the robustness of the
antidepressant response in elderly depressed patients over longer time frames. Studies that have
evaluated antidepressants for longer follow-ups generally support the continuing efficacy of
antidepressants, particularly if they are combined with some form of psychotherapy. The combination
of nortriptyline and interpersonal psychotherapy (IPT) was superior to IPT and placebo and showed a
trend to superior efficacy over nortriptyline monotherapy when assessing recurrence rates over three
years [83]. A similar response was noted in initial responders to paroxetine followed up over a two year
period: the combination of paroxetine and IPT prevented relapse and outperformed either paroxetine
or IPT alone [84].

The aims of treatment of late life depression include to reduce symptoms of the disorder, prevent
relapse and suicide and to improve psychosocial functioning [4]. To this end antidepressant medications
have a role to play but other non-pharmacological approaches are also as important. Medications need
to be used judiciously and may not be appropriate for every case of depression. In mild depressions
psychotherapy may be as useful as medications, without the attendant side effects [85]. For moderate
to severe depression antidepressants are likely to be necessary. Although all agents appear to be
equally effective in treating late-life depression the SSRI and SNRI agents are preferred [4]. Newer
agents such as agomelatine and vortioxetine may also prove to be first line choices due to effects on
sleep and cognition respectively. At this time there is too little data to strongly recommend their use as
first line. TCAs, nortriptyline or desipramine may be preferred in severe cases [4].
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Further research is necessary to establish practical guidelines for the treatment of late-life

depression. More extensive evaluation of the efficacy of newer agents in the specific elderly
populations, including the “old-old”, are also necessary.
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