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ABSTRACT
Introduction: Alzheimer's Dementia (AD) is a neurodegenerative disease characterized by progressive cognitive

decline. Neuropsychiatric symptoms (NPS) are frequently described in AD. Among the non-cognitive symptoms that

can occur in AD, depression is the most common one.

Objective: The aim was to review published studies in order to examine the efficacy and safety of antidepressant

medication for depression in AD.

Methods: An electronic database search was performed using the keywords: ” antidepressant ” , “ randomized

controlled trial (RCT)”, “depression”, “dementia”, ”Alzheimer’s disease”. For the evaluation of efficacy, the reduction

of scores on the evaluation scales of depression and the rate of response or remission were used and for the safety

evaluation the rate of dropout and the rate of adverse effects were considered. The effect of antidepressant therapy on

cognitive performances was also tracked.

Results: According to inclusion criteria, 14 RCT studies that aimed at assessing the efficacy and safety of an

antidepressant in the treatment of AD associated depression have been selected, as well as 6 additional studies that

use two or more antidepressants. The results show a debatable efficacy of these treatments. Among the included

antidepressants, selective serotonin reuptake inhibitors (SSRIs) have proven to be most tolerated and without

negative effects on cognition.

Conclusions: The available evidence does not provide sufficient support to uphold the efficacy and safety of

antidepressant in the treatment of AD associated depression
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INTRODUCTION

Alzheimer ’ s dementia (AD) is a chronic, debilitating,
neurodegenerative disease characterized by progressive symptoms
of cognitive and functional decline. Neuropsychiatric symptoms
frequently occur over the evolution of the disease. There have
been identified to accompany dementia, as well as AD, four
groups of non-cognitive symptoms: depressive symptoms,
psychotic symptoms, sleep impairment and behavioural
disturbances. These symptoms can occur at any stage of the
disease. Depressive symptoms are generally present shortly after
the onset of AD, whereas symptoms such as behavioural
disturbances can be noticed later on [1].

Depression diagnosed both as major or minor
depressionrepresentsthe most common non-cognitive symptom
in AD. The prevalence of depressive symptoms in different
stages of AD ranges from 30% to 50% as seen in the majority of
the studies [2].

Non-cognitive symptoms present in every form of dementia as
well as in AD are associated with increased caregiver burden.
More so, the management of these symptoms should also take
into account the advanced age of the patients, making the
therapeutic options more limited. Depression associated with
dementia causes a further deterioration of cognitive functions
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which may be partially reversible if effective treatment is
administered.

Treatment of depression associated to dementia includes
pharmacological therapy, psychosocial interventions and
electroconvulsive therapy. It has been shown the effectiveness of
behavioural therapy in reducing depressive symptoms in patients
with dementia [3]. ECT was shown to have positive effects in the
treatment of dementia related depression, however with an
increased risk of delirium superimposed on dementia [4].

The efficacy and safety of antidepressant medication in AD
associated depression has been studied for over 30 years. Despite
having an adequate design and being randomized, double-blind,
placebo-controlled clinical trials, initial ones has a small sample
size. Therefore their results are disputable and at times
conflicting.

A wide range of antidepressants have been studied: cyclic
antidepressants (tricyclic and tetracyclic), selective serotonin
reuptake inhibitors (SSRIs), reversible inhibitors of monoamine
oxidase A (RIMAs), serotonin-norepinephrine reuptake
inhibitors (SNRIs), noradrenergic and specific serotonergic
antidepressants (NaSSAs) as well as serotonin modulators and
stimulators (SMS). Initially, studies have compared various
antidepressants with placebo; subsequently other studies have
approached the comparison of two or more antidepressants with
or without placebo.

Once made possible, the results of the available studies have
been summarized in multiple systematic reviews [5-9] as well as
in several meta-analyses [8,10-14]. Even though progress has been
noted, the current available results are not consistent enough to
fully clarify the value of antidepressant medication when
treating AD related depression. There are also instances when
conclusions have been drawn as to the lack of efficacy of
antidepressant treatment in dementia related depression [6].

The aim of the present study is to review randomized, double-
blind, placebo-controlled clinical trials in the available literature
on the antidepressant treatment of AD related depression. The
primary objective was to analyse the efficacy of antidepressants
used for treating depression associated with dementia. The
secondary objective is to evaluate the tolerability of these
treatments as well as their effect on cognition.

MATERIALS AND METHODS

Types of studies

Randomized, double-blind, placebo-controlled clinical trials that
were conducted over a period of time of at least 4 weeks on
single antidepressants were considered relevant. Studies that did
not had neither placebo group, nor randomized allocation to
groups, were not included. Studies that compared two or more
antidepressants were also taken into consideration. Placebo
group was not considered mandatory for the comparative
studies, however double-blind randomized allocation to study
groups was compulsory. The selection of the studies was based
on more lenient inclusion criteria as to increase the range of
available studies. Therefore, the sample size was not among the
inclusion criteria.

Types of participants

In order to compare the results of the various studies, an
acceptable degree of patients' homogeneity was considered.
Therefore, the patients included in the studies has to met the
diagnostic criteria for AD as per DSM-III-R – APA 1987, DSM-
IV – APA 1994, DSM-IV-TR – APA 2000, or ICD-9 – WHO
1979, ICD-10 – WHO 1999, as well as for coexisting depressive
disorder diagnosed accordingly using the aforementioned
guidelines.

Types of interventions

Inclusion criteria: Clinical trials targeting the administration of
therapeutic doses of antidepressants in patients with dementia
and associated depression were included. Concomitant
administration of cholinesterase inhibitors and N-methyl-D-
aspartate (NMDA) receptor antagonists initiated over a period of
time longer than 6 months prior to the inclusion in the studies,
was permitted.

Exclusion criteria: Administration of central nervous system
stimulants (amphetamines, methylphenidate, other
amphetamine-like substances), mood stabilizers or other
psychotropic medication (antipsychotics, benzodiazepines and
other hypnotics) which is not considered to be antidepressant
medication, represented an exclusion criterion.

Types of outcome measures

Primary outcomes: consited in evaluation of the efficacy of the
antidepressive treatment. The criteria that were recorded as a
measure of the effect of antidepressant treatment on the
depression symptoms were the results obtained on the
depression assessment scales: Hamilton Depression Rating Scale
(HAM-D), Montgomery – Åsberg Depression Rating Scale
(MADRS), Cornell Scale for Depression in Dementia (CSDD),
as well as response rates (50% reduction of the initial depression
score) together with remission rates (depression score drop
beneath the considered threshold).

Secondary outcomes: consisted in evaluation of the tolerability
of the antidepressive treatment. It was measured by the drop-out
rate together with the presence and frequency of side-effects.
The effect of pharmacological therapy on cognition was also
considered an aspect of tolerability and was measured using
validated clinical scales. Studies that have used Global
Assessment Scales or Quality of Life Scales for dementia patients
instead, were also included.

Electronic search

An electronic database search was performed on platforms such
as Medline, Embase, Cinhal, Psychinfo, Cochrane Library, for
the full text selection of articles that have been published by
December 2019. The main keywords used were:
“ Antidepressant ” , “ RCT ”  (Randomized Controlled Trial),
“Depression”, “Dementia”.

The additional search used terms for individual antidepressants
(“imipramine”, “clomipramine”, “nortriptyline”, “desipramine”,
“ maprotiline ” , “ mianserin ” , “ fluoxetine ” , “ citalopram ” ,
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“ paroxetine ” , “ sertraline ” , “ venlafaxine ” , “ milnacipran ” ,
“mirtazapine”, “moclobemide”, ”vortioxetine”), or classes of
antidepressants – (“tricyclic”, “related to tricyclic”, “SSRI”,
“SNRI”, “RIMA”, “NaSSAs”, ”SMS”).

Data extraction and management

4311 articles have been identified using the keywords,
respectively 3325 articles based on additional search. Duplicate

papers have been excluded, the remaining ones adding up to
3044 articles. Next, the title and abstract of the papers were
reviewed, excluding the ones that did not fit the objectives
(2876). In order to evaluate the eligibility of the articles, the full
text of 168 papers was reviewed. The homogeneity of the sample
size and the tools used for the evaluation of the efficacy and
tolerability of the antidepressants were taken into account.
Finally, in the present study 24 articles have been included.

RESULTS
The studies that met the inclusion criteria were identified and
treated separately. Initially, studies that analysed the efficacy and
tolerability of a single antidepressant compared to placebo in
AD associated depression were considered. Subsequently,
studies that compared two or more antidepressants with or
without placebo were analysed.

Studies with a single antidepressant

According to the inclusion criteria, 14 studies have been selected
to target the efficacy and tolerability of an antidepressant when
treating AD associated depression. When data was available, the
effect on cognition was also taken into account (Table 1).

Table 1: Single antidepressant studies compared to placebo.
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Sl no. First author Year Antidepressant Study design Duration (weeks) Sample size        

1 Reifler BB 1989 Imipramine RCT, Double-Blind 8 61

2 Nyth AL 1990 Citalopram RCT, Double Blind 4 98

3 Fuchs A 1993 Maprotiline RCT, Double-Blind 8 127

4 Petracca G 1996 Clomipramine RCT, Double-Blind 6 24

5 Roth. M 1996 Moclobemide RCT, Double-Blind 6 694

6 Magai C 2000 Sertraline RCT, Double-Blind 8 31

7 Petracca G 2001 Fluoxetine RCT, Double-Blind 6 41

8 de Vasconcelos UG 2007 Venlafaxine RCT, Double-Blind 6 31

9 Lyketsos CG 2003 Sertraline RCT, Double-Blind 12 44

10 Weintraub D 2010 Sertraline RCT, Double-Blind 24 131

11 Rosenberg PB 2010 Sertraline RCT, Double-Blind 24 131

12 Drye LT 2011 Setraline RCT, Double-Blind 12 131

13 Choe YM 2015 Escitalopram RCT, Double-Blind 52 74

14 An H 2017 Escitalopram RCT, Double-Blind 12 84

The first study that met the inclusion criteria, compared
imipramineto placebo in the treatment of AD related
depression. The study was carried out over a period of 8 weeks
and included 61 patients, 28 of which had been diagnosed with
dementia and depression, respectively 33 who have been
diagnosed with dementia only. Assessment tools that have been
used comprise of: HAM-D –  to quantify the severity of
depression, Mini-Mental State Examination (MMSE) and
Dementia Rating Scale (DRS) –  to quantify the cognitive
impairment as well as the impact of the treatment on cognition.
Patients with both dementia and depression did not indicate
significant differences in the treatment response in terms of the
depression severity between the imipramine and placebo
subgroups. MMSE scores indicate a slight improvement of the
cognitive performances in patients with dementia and
depression treated with imipramine compared to placebo
subgroup, without having significant differences. The DRS
scores of the patients with dementia, both with or without
associated depression who underwent treatment with
imipramine had significantly reduced scores compared to
placebo subgroup. The tolerability – which has been evaluated
via drop-out rate did not reveal significant differences between
neither of the described groups [15].

In order to assess the efficacy and tolerability of citalopram in
treatment of emotional disturbances in patients with dementia,
Nyth et al. conducted a study involving 98 patients with
dementia. For the evaluation of treatment efficacy, the following
assessment tools have been used at baseline as well as after 4
weeks of treatment with citalopram or placebo: Gottfries-Bråne-

Steen Scale (which consists of subscales measuring intellectual,
emotional and activities of daily living), and MADRS. After 4
weeks of treatment with citalopram, MADRS scores have been
significantly improved compared to the placebo group. There
was no change in the motor or the cognitive functions in
neither group. The global assessment of side-effects did not
show significant differences between the two groups and the
drop-out rate was comparable [16].

A clinical trial conducted on an 8-week period including a
sample size of 127 patients with depression associated to
dementia, have described the administration of maprotiline to
have significant improvement regarding depression symptoms
assessed using the Geriatric Depression Scale (GDS) compared
to the placebo group. Cognitive performance, assessed using
MMSE, was improved in the placebo group, whereas in the
study group cognition was not influenced whatsoever. Within
the maprotiline group the drop-out rate was higher compared to
the placebo group as an indicator of low tolerability despite the
ratio of side-effects not being significantly different between the
two groups [17].

For the assessment of the efficacy and tolerability of
clomipramine, a 6-week study including 24 patients with
dementia related depression was conducted. The patients from
the 2 groups – the first one treated with clomipramine and the
second one with placebo – were evaluated at baseline, two and
four weeks, respectively at the very end of the study. HAM-D was
used as an indicator for depression and MMSE for the
assessment of cognitive performance. Clomipramine has been
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shown to be effective in improving depression even at the 2-week
endpoint. There was a significant reduction in the HAM-D
score compared to the placebo group at week 2, 4, as well as the
6th week, with even higher rates of remission at week 6.
However, cognitive performance decreased in the clomipramine
group, whereas in the control group they have remained
constant. When it comes to tolerability, both drop-out rate and
side-effects were significantly increased in the study group
compared to the control group [18].

A 6-week study conducted on 694 elderly patients with cognitive
decline and depression, aimed to assess the efficacy and safety
profile of the treatment with moclobemide. As indicators of the
effect of moclobemide on depressive symptoms, HAM-D and
GDS were used. To evaluate the effect on cognition, MMSE and
Sandoz Clinical Assessment-Geriatric scale (SCAG) were
applied. Moclobemide had a significant effect over depressive
symptoms compared to placebo, supported by the decrease in
scores for both assessment tools used for depression. This
conclusion was also supported by the higher response rate in
patients within the moclobemide group. In terms of the
cognitive performance, the study group had improved MMSE
scores, however not statistically significant compared to the
control group. The tolerability, assessed via the drop-out rate
and side-effects did not differ between the two groups [19].

Another 4-week study with a sample size of 31 patients with AD
associated depression conducted over the course of 4 weeks
compared the efficacy and tolerability of sertraline and its effect
on global functioning to placebo. Depression was evaluated with
CSDD and Gestalt Scale (GS), whereas the global functioning
was assessed with Cohen-Mansfield Agitation Inventory (CMAI)
and Aversive Behaviour Feeding Scale (ABFS). For all
aforementioned assessment tools there has been a tendency for
improvement for the group treated with sertaline, however,
without any statistically significant results being highlighted.
There was no difference in the drop-out rate described for
neither group [20].

The study published in 2001 by Petracca et al. ran over the
course of 6 weeks, including 41 patients, evaluated the efficacy
and tolerability of fluoxetine in the treatment of depressive
symptoms for patients with dementia. Patients’ evaluation was
more complex, including: SCID-I for diagnosis confirmation,
HAM-D to evaluate the severity of the depressive symptoms,
Clinical Global Impression (CGI) Scale for the global
assessment of the patients ’  status, Hamilton Anxiety Rating
Scale (HAM-A) to evaluate the anxiety intensity. Despite HAM-
D and HAM-A having improved after 6 weeks for both groups,
no significant differences have been noted. Remission rates were
identical in both groups. In neither of groups was the cognitive
performance influenced. There were no statistically significant
differences in terms of drop-out rate or side-effects in the two
groups [21].

The efficacy and safety profile of venlafaxine in treating major
depression associated with dementia were studied over a period
of 6 week including 31 patients. To quantify efficacy, MADRS
and the Clinical Global Impression-Severity (CGI-S) Scale were
used. Tolerability was quantified via drop-out rate and the
registration of side-effects. MADRS and CGI-S scores presented

a modest decrease, without significant differences between the
two groups. The side-effects did not reveal differences between
the study and control group and drop-out rate was higher in the
venlafaxine group compared to placebo [22].

The study published by Lyketsos et al. conducted on the course
of 12 weeks and included 44 patients evaluated the safety and
efficacy or sertraline in Alzheimer ’ s Disease patients and
associated depression used as efficacy indicators the Cornell
Scale for Depression in Dementia, Hamilton Depression Rating
Scale, Psychogeriatric Depression Rating and Neuropsychiatric
Inventory. The safety evaluation focused on the potential
cognitive negative side effects, evaluated through the Mini-
Mental State Examination and the potential decline in daily
functionality evaluated with the use of the Activities of Daily
Living Scale. Sertraline has been shown to be superior to
placebo in the treatment of depression associated with
Alzheimer’s disease. Also, a favourable influence was observed
regarding the slowness of thinking, behavioural disorders and
functional status, without altering the cognitive status [23].

Sertraline ’ s efficacy and safety profile were evaluated over a
period of 24 weeks with a sample size of 131 patients with AD
and associated depressive symptoms. Patients were evaluated at
baseline, at 12 and 24 weeks using: Alzheimer ’ s Disease
Cooperative Study Clinical Global Impression of Change index
(mADCS-CGIC) and CSDD for the treatment effect on the
severity of the depressive symptoms, MMSE for cognitive
performance, the Neuropsychiatric Inventory (NPI) for the
evaluation of the remaining non-cognitive symptoms that can be
associated with AD, ACDS-Activities of Daily Living Scale
(ACDS-ADL) to evaluate functionality of the patients, and The
Alzheimer’s Disease-Related Quality of Life (ADRQL) Scale to
assess life quality amongst the patients. Regarding the efficacy of
sertraline treatment, there were no notable improvements of
mADCS-CGIC and CSDD scores, as well as in response-rate
and remission. No significant differences between groups were
recorded for neither of the assessment tools applied. Drop-out
rate and side-effects had similar results, being non-significantly
different between the study and control group. One notable
aspect was the higher rate of severe side-effects present in the
sertraline group compared to placebo [24].

Rosenberg et al., present a study over a 12-week period of time,
including 131 patients, assessing the effectiveness and
tolerability of sertraline. The study used the same patients and
inclusion criteria as those in the previously presented one.
Despite being less consistent in terms of assessment tools used
compared to Weintraub et al., the results presented are similar
[25].

The double-blind RCT conducted by Drye et al. used as primary
indicators for the evaluation of the depression associated with
Alzheimer ’ s Disease the modified Alzheimer's Disease
Cooperative Study Clinical Global Impression of Change
(mADCS-CGIC). The study was carried over a period of 12
weeks and included 131 patients. No improvements in major
depression (MaD), minor depression (MiD) or Alzheimer's
Associated Affective Disorder (AAAD) were observed [26].
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Choe et al., published in 2015 a study that aimed to evaluate the
effect of escitalopram on the cognitive function of patients with
AD as well as the antidepressant effect over the associated
depression. In order to assess the effects of escitalopram over the
cognitive decline, the team followed the changes rates of
hippocampal and whole brain volume on magnetic resonance
imaging and used the following scales: Alzheimer's Disease
Assessment Scale-cognitive subscale (ADAS-cog) and MMSE.
The Neuropsychiatric Inventory was applied in order to assess
the associated psychiatric symptoms, whereas for the assessment
of depression CSDD was applied. No significant changes have
been shown between the two groups in terms of the changes of
hippocampal or whole brain volume. On the other hand,
escitalopram has proven to have significantly favourable effects
over placebo when comparing CSDD scores at 28 weeks.
However, these results were not consistent until the end of the
study [27].

An et al., RCT for evaluating the efficacy and tolerability of
escitalopram over the course of 12 weeks included 84 patients

with AD and associated depression, diagnosed according to
Olin's provisional diagnostic criteria. CSDD was used to
evaluate depression. Only 60 patients have completed the study.
There were no statistically significant differences between the
two groups in terms of depression or cognitive performances.
The side effects were also not significantly different when the
groups were compared and there were no serious side effects
reported. Therefore, it is considered that escitalopram was well
tolerated by patients with AD and associated depression [28].

Studies with multiple antidepressants

According to the inclusion criteria, 6 studies have been selected
to target the efficacy and tolerability of two or more
antidepressants when treating AD associated depression. In four
studies the antidepressants were compared one to another
without a placebo group. Two studies included a control group
and compared the antidepressants with one another as well as
individually with the placebo group (Table 2).

Table 2: Studies with multiple antidepressants.

Sl no. First author Year Antidepressant Study design Duration (weeks) Sample size

1 Taragano FE 1997 Amitriptyline, Fluoxetine RT, Double-Blind 6 37

2 Karlsson I 2000 Mianserin, Citalopram RT, Double Blind 12 345

3 Banerjee S 2011 Mirtazapine, Sertraline RCT, Double-Blind 13 326

4 Mokhber N 2014
Desipramine, Venlafaxine,
Sertraline RT, Double-Blind 12 59

5 Zuidersma M 2019 Sertraline, Mirtazapine RCT Double-Blind 13 326

6 Cumbo E 2019

Vortioxetine, Escitalopram,
Paroxetine, Bupropione,
Venlafaxine, Sertraline RT Double-Blind 12 month 108

A study conducted in 1997 aimed to compare the efficacy and
tolerability of amitriptyline and fluoxetine in AD associated
depression. HAM-D scores, as an indicator of depressive
symptoms severity, were significantly decreased, without
identifying notable differences between the two treatment
options. MMSE scores, used as an indicator of the effects of the
treatments on cognition, have significantly increased, without
notable differences between the two antidepressants.
Amitriptyline tolerability was significantly lower than that of
fluoxetine as indicate by the higher drop-out rate [29].

The study of Karlsson et al., assessed the efficacy and tolerability
of citalopram and mianserin in the treatment of depression
associated with AD. Depressive symptoms were assessed with
MADRS, whereas cognitive status with MMSE. The study
included 345 elderly patients with depression and mild to
moderate forms of AD, as well as patients without dementia.
Patients with dementia had a lower response rate to
antidepressant treatment compared to the patients without
dementia, however without notable differences between the two
treatment options. 13% (N=21) of the patients treated with

citalopram discontinued the study, and 17% (N=30) of the
patients treated with mianserin. The incidence of side-effects
was relatively low in both treatment groups taking into account
the advanced age of the patients. To conclude, both citalopram
and mianserin were well tolerated. However, due to the lack of a
placebo group, the study can present only the differences
between the two antidepressants [30].

The main objective of Banerjee et al. study was to evaluate the
efficacy of sertraline and mirtazapine in the treatment of
depression associated with AD over a period of 13 weeks.
Depression was assessed through CSDD scoring. The secondary
endpoints of the study have been: the efficacy after 39 weeks of
treatment, the drop-out rate and side-effects ratio as a measure
of tolerability. The best treatments response was registered in the
placebo group, followed by the mirtazapine group and lastly, the
sertraline group. The 39-week follow-up no longer identified the
significant differences between the three groups. The drop-out
rate and the frequency of side-effects was relatively high but
comparable between both treatment groups as opposed to the
control group. Therefore, the treatment with neither sertraline,
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nor mirtazapine brings any benefits for the depression associated
with AD. In both cases, the tolerability compared to placebo was
lower [31].

A fourth study aimed to assess the efficacy of three
antidepressants for patients with AD and depression. The latter
was assessed with the help of HAM-D, whereas the effect of the
treatment on cognition was evaluated with MMSE. HAM-D
scores registered at 4, 8 and 12 weeks showed a significant
improvement in favour of the sertraline group, followed by the
venlafaxine group and lastly the desipramine group. Sertraline
had the least effect on the cognitive status compared to the
groups treated with desipramine, respectively venlafaxine [32].

In 2019 Zuidesma et al., reviewed the results of Banejee et al.,
study published in 2011. Having the same sample of patients as
well as methodology, the conclusions of the study were similar
[33].

Another 2019 study evaluated the effectiveness and tolerability
of vortioxetine in comparison to several other antidepressants:
escitalopram, paroxetine, bupropion, venlafaxine, and sertraline
on 108 patients with AD and depression. The study did not
include a placebo group. MMSE, Attentive Matrices, Raven and
Coloured Progressive Matrices, as well as Digit Span were used
in order to evaluate vortioxetine’s effects on cognition, the main
objective of the study. HAM-D and CSDD were applied to
evaluate vortioxetine ’ s effect on associated depression. Both
cognition as well as the associated depression of the patients
with AD were positively influenced among the vortioxetine
group. Good tolerability was also present [34].

Efficacy and safety of antidepressants classes included

The results of the selected studies are at times inconclusive and
even conflicting. Despite this fact, by analyzing these results, we
are trying to evaluate the efficacy and safety of the
antidepressant classes included and also to identify whether one
of these antidepressants is more likely to have acceptable efficacy
and safety for depression in AD.

Tricyclic and tetracyclic antidepressants

Imipramine, clomipramine and maprotiline were individually
evaluated in studies with one antidepressant only, whereas
amitriptyline, desipramine and mianserine were evaluated in
comparative studies without a placebo group. Their efficacy on
depressive symptoms associated with dementia was proved in
almost all studies, with the exception of Reifler et al., study. The
cognitive status was not positively influenced over the course of
treatment, as expected, given the anticholinergic effects of these
antidepressants. Tricyclic and tetracyclic antidepressants had a
lower tolerability than selective serotonin reuptake inhibitors
(SSRIs) and serotonin-norepinephrine reuptake inhibitors
(SNRIs). [15,18,17,29,30,32].

Selective serotonin reuptake inhibitors (SSRIs)

Sertraline was one of the most targeted antidepressants
pertaining to this class, with five single antidepressant studies
and four comparative ones, out of which two of them used the
comparison with a placebo group. In four out of nine studies,

sertraline was shown to be effective in improving depression
symptoms, while in another five studies the effect was identical
to placebo. None of these studies showed any negative effects on
the cognitive status and no decrease in tolerability. [20,23-26,
31-34].

Citalopram and Escitalopram were included in five studies, in
three of them being compared to placebo, and in other two
being compared to other antidepressants. One study reported its
efficacy in treating AD associated depression, whereas the
remaining four studies did not prove the utility of these
antidepressants. In four out of the five studies tolerability was
showed to be good, however in the remaining one it was not
evaluated. [16,27,28,30,34].

Fluoxetine had been included as a single antidepressant study as
well as a comparative multiple antidepressant study, one for each
of them. The single antidepressant study has proven a significant
improvement of the depressive symptoms; however, the effect
did not seem to last over time. The study comparing to
amitriptyline had fluoxetine efficacy proven but it did not
include a placebo group. Both studies describe no further
cognitive alternation and good tolerability [5,16,30].

Paroxetine has been included in one comparative study among
multiple antidepressants (Vortioxetine, Escitalopram,
Bupropion, Venlafaxine, Sertraline) without a placebo group.
The effectiveness of paroxetine was not found to be significant,
however it has good tolerability [34].

Serotonin-norepinephrine reuptake inhibitors (SNRIs)

There are three studies which have targeted the use of
venlafaxine for treating depression associated with AD. One of
these studies compared venlafaxine with placebo, however on a
sample size of 31 patients. The remaining ones have compared
venlafaxine with desipramine and sertraline, respectively with
vortioxetine, escitalopram, paroxetine, bupropion and sertraline.
Neither of the last 2 studies did not have a placebo group. The
efficacy of venlafaxine was not confirmed, and if it were present
it would still be inferior to sertraline. Tolerability was also shown
not to be favourable either [22,32,34].

Noradrenergic and specific serotonergic antidepressants
(NaSSAs)

Mirtazapine was identified in one study where it was compared
to sertraline on a significant sample size of 326 patients. Both
antidepressants were proved to be effective in reducing
depressive symptoms compared to placebo, but tolerability was
modest [31].

Reversible inhibitors of monoamine oxidase A (RIMAs)

Moclobemide was proved to be effective in treating AD
associated depression, being well tolerated and with favourable
outcomes on the cognitive status. Despite having these
conclusions drawn based on a single study, given the large
number of cases included (N=694), the confidence intervals can
be considered significant enough. This particular study ’ s
limitation consists of the inclusion of elderly patients with
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cognitive decline and depression, without a confirmed AD
diagnosis. [19].

Serotonin modulators and stimulators (SMS)

Vortioxetine was included in single comparative study with five
antidepressants. The study showed a favourable effect of
vortioxetine over AD associated depression. With the lack of a
placebo group, however, these results can be questioned. Good
tolerability was proven including the effect on cognitive
performances [34].

DISCUSSION

Most of the selected studies had a relatively small sample size.
Even more so, patients have also been divided, according to each
study design, into two or more groups. Having less restrictive
selection criteria, the overall number of patients was not taken
into consideration as an inclusion criterion.

The cases that have been included in the selected studies as well
as the assessment tools used are to an extent heterogeneous,
making difficult the possibility of a quantitative analysis of the
results and therefore the qualitative analysis occurred as being
more feasible. The lack of the patients’ homogeneity is partially
caused by their diagnosis: “Alzheimer's disease”, “Alzheimer’s
dementia”, “probable Alzheimer’s disease”, “mixed dementia”,
“dementia” , “cognitive decline in the elderly” . Taking into
account that the most frequent form of dementia is Alzheimer’s
disease the patients ’  homogeneity becomes more acceptable.
According to the Consortium to Establish a Registry for
Alzheimer's Disease (CERAD), the prevalence of the main forms
of dementia are as follows: Alzheimer’s disease – 55%, Vascular
dementia – 20%, Lewy Body dementia – 15%,Fronto-temporal
dementia – 5% [35].

Another aspect to be mentioned is that despite the majority of
the patients having a “Major Depressive Episode” diagnosed, in
other studies the depressive symptoms were diagnosed as “minor
depression”, even more so, as “emotional disturbance”.

Lastly, when evaluating quantitatively the results, the use of
different assessment tools for objectifying the depressive
symptoms is necessary. Among the scales that been used, HAM-
D was found in the majority of the studies but in different
forms, with 17, respectively 21 items. CDSS as well as MADRS
were applied. When evaluating the cognitive status, MMSE was
used in most studies, even if other clinical scales were also
applied.

Our findings are being supported by several reviews and meta-
analysis that have been published in recent years. A 2015 review
concludes that antidepressants that have been studied so far do
not show to have a clear benefit when treating AD associated
depression [9]. A meta-analysis published in 2017 agrees on the
lack of clear evidence of the efficacy of antidepressants for
managing depressive symptoms associated to AD [13]. A second
meta-analysis published in 2018 emphases that despite
depression being frequent among AD patients, and that the
majority of them have antidepressants prescriptions, their
effectiveness is little backup by literature. This conclusion was
drawn based on the little to no improvement of the assessment

tools scores when evaluating depression. Despite the fact that
the remission rates advocate for the utility of antidepressants in
this particular pathology, the differences between different
therapeutic agents and placebo have been modest. There is also
some evidence supporting the increased rates of adverse effects
when adding antidepressants to the pharmacological therapy
[14]. Finally, a meta-analysis published in 2019 shows that the
RCT’s synthetized in both systematic reviews and meta-analysis
over the past 10 years lead to the conclusion that the available
data does not support up until now the benefits of
antidepressants for patients with associated depression that
present neurocognitive disorders [36].

CONCLUSION

In order to obtain solid evidence of the benefit of the use of
antidepressants in the treatment of AD associated depression
there is a need of a higher number of randomized, double-blind,
placebo-controlled clinical trials, with a rather rigorous and
similar methodology, an increased sample size as well as
homogeneity between patients. As for the present moment, the
small number of studies and various differences among them
regarding the assessment tools of the efficacy and safety of the
therapeutic agents that have been studied, make it highly
challenging to provide clear evidence for the antidepressant
treatment for the AD related depression.

This study cannot confirm the efficacy of antidepressants for
this category of patients. However, SSRIs, specifically sertraline,
having an acceptable tolerability profile in spite of its unclear
efficacy, would be the primary therapeutic agent indicated for
depression in AD. Tri and tetra-cyclic antidepressants, having a
controversial efficacy and reduced tolerability, would be advised
to be avoided.

Key-points

i) Review that focuses on the efficacy and safety of
antidepressant treatment in Alzheimer ’ s disease related
dementia.

ii) The data available on the safety of antidepressant treatment
in dementia-associated depression doesn ’ t justify their high
prescription rate.

iii) The efficacy and safety profiles of antidepressant suggest that
SSRI’s are indicated in Alzheimer’s disease related depression.
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