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Introduction

Depression is very common in Alzheimer’s disease
(AD), but it is poorly studied in clinical trials of anti-
amyloid disease-modifying therapies [1]. There is
growing evidence that depression - a treatable
condition - is a risk factor for AD [2, 3]. Depressive
syndromes can occur at different stages of the neuro-
degenerative process of AD [4]. A systematic review and
meta-analysis assessing the prevalence of depression
across the different stages of AD concluded that the global
overall pooled prevalence of depressive symptoms in AD
is 38%, with an average prevalence of depressive symp-
toms in mild AD of 37%, 40% in moderate AD, and 37%
in severe AD [5]. At each stage, depressive symptoms
accelerate the clinical progression from the AD pre-
clinical state to mild cognitive impairment (MCI) and to
major neurocognitive disorder, with an estimated 39.7%

progression from MCI to major neurocognitive disorder
in older patients with depression over a 27-month follow-
up study [4, 6, 7].

The most prominent biological mechanisms linking
depression to AD include hypothalamic-pituitary-
adrenal axis dysregulation, inflammatory changes, hip-
pocampal atrophy, deficits of nerve growth factors, ce-
rebrovascular disease, and increased deposition of neu-
rofibrillary tangles or amyloid-f plaques [4, 8-16].
During the last years, intensive efforts have been made to
delay or prevent brain accumulation of amyloid-p using
treatments that decrease the production of A, antago-
nize AP aggregation, or increase AP clearance. The list of
failed drugs includes AP aggregation inhibitors, Ap an-
tigens, anti-AB monoclonal and polyclonal antibodies, y-
secretase inhibitors and modulators, and p-secretase
inhibitors [17].

Alexopoulos’ model of late-life depression (LLD)
postulates that compromised integrity of frontolimbic
and frontostriatal networks confers vulnerability to LLD
[18]. In 2016, this group suggested that amyloid accu-
mulation may be an etiological factor for frontolimbic
compromise predisposing to depression and increasing
treatment resistance in a subset of older adults [19]. They
concluded that the efficacy of anti-amyloid drugs in
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depression has not been adequately tested. Nearly
10 years later, and despite the increasing evidence linking
depression and brain amyloid deposition, research has
not evolved much in this realm. The main phase-3 clinical
trials evaluating the effect of anti-amyloid treatment in
AD have typically not included a change in depressive
symptoms as an outcome and exclude AD patients with
significant depressive symptoms. Only a few of them
include a change in neuropsychiatric symptoms as a
secondary outcome and some of them report depression
or depressive symptoms as side effects [20-29] (shown in
Table 1).

This article aimed to review the relationship between
depression and AD and to discuss why some patients
exhibiting depressive symptoms should be included for
anti-amyloid treatment. Additionally, we aimed to
highlight some aspects that should be taken into con-
sideration for patients with depression included for anti-
amyloid treatment.

Depression and AD

Major depressive disorder (MDD) is a heterogeneous
disorder in terms of clinical manifestations including
cognitive features, course, and response to pharmaco-
logical treatment. It has a number of potential underlying
pathways that may be interrelated [30, 31]. The DSM-5
highlights specifiers that provide additional information
about the nature of a current episode. These specifiers
include, among others, anxious distress and melancholic,
atypical, or psychotic features [32].

More than one-third of patients with LLD are resistant
to antidepressant treatment [33, 34]. Treatment-resistant
depression (TRD) is commonly defined as a lack of re-
sponse to two or more adequate trials of antidepressants
for at least 8 weeks in a single episode [35]. TRD in late life
is associated with higher rates of suicide and suicide at-
tempts, with high levels of burden on family carers, and
higher healthcare costs [36-38]. AD may be an etiologic
factor associated with TRD, suggesting that the underlying
etiology of depression in patients with AD differs from the
etiology of depression in the general population [39].

The depressive syndrome reflects the clinical expression
of dysfunction in reward, salience, and cognitive control
networks [40]. The severity of dysfunction in these net-
works may determine the intensity of symptoms related to
mood, cognition, and/or motor behavior and may underlie
the heterogeneous clinical presentations of the LLD [40].

In patients with AD, depressive symptoms often
occur as part of the behavioral and psychological
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symptoms of dementia (BPSD) [41]. The term BPSD
describes a heterogeneous group of symptoms and
signs of disturbed perception, thought content, mood,
or behavior that often occur in patients with all-cause
dementia [41-43]. BPSD is associated with cognitive
decline and progression to more severe stages of all-
cause dementia [44]. BPSD also cause individual dis-
tress and impact on caregiver burden [41, 45]. In ad-
dition, they increase the risk of secondary complica-
tions such as falls and fractures, leading to emergency
room visits and eventually institutionalization [46].
During the course of AD, the vast majority of patients
will develop one or more BPSD [47, 48].

More than 40% of patients with AD have depressive
symptoms at some point in their illness [1, 5, 41, 42].
Younger age, a history of psychiatric disorder, a family
history of psychiatric disorder, neuroticism, or an in-
creased cardiovascular risk (within 6 months of dementia
onset) predicts an increased depression risk in patients
witth AD [49]. The functional decline, the presence of
sleep disturbance or aggression are other predictive
factors of depression in AD [49].

Depressive symptoms in patients with AD may vary
according to the stage and onset of dementia [50]. Pa-
tients with early-onset AD are more at risk for increased
levels of depression, which can be due to significant
lifestyle changes, difficulties in social adjustment, and
faster disease progression [50]. During the early stages of
sporadic AD, patients may present more mood-related
symptoms and daily mood fluctuations [50]. As AD
progresses, cognitive impairments may disrupt the cor-
tical control of emotional responses and patients present
other psychiatric symptoms (less apparently related to
depression as discussed further on) such as aberrant
motor behavior, wandering, aggression, agitation, irri-
tability, delusions or hallucinations that become more
common [50, 51] (shown in Fig. 1).

In the scenario involving a patient presenting with both
depression and AD, a common clinical questioning is
whether depression is indicative of a relapse of a pre-
existing MDD or whether it is etiopathologically more
closely linked to AD pathophysiology. The assessment of
individuals with AD and depressive symptoms may be
challenging and should encompass at least three scenarios.

(1) In cases of AD diagnosis in individuals with a
history of MDD or recurrent depressive disorder, cog-
nitive symptoms may initially be explained by the de-
pressive episode, which may result in delayed diagnosis of
AD. This group of patients with a “young adult-like” LLD
typically has an early depressive onset and is likely to
respond to antidepressant treatment and achieve
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depression remission [39]. Although patients with early-
onset depression have a higher risk of AD than the
population without depression, the incidence of AD is
lower than in those with late-onset depression [52].

(2) Patients without a psychiatric history of depression
may have a depressive episode as an early clinical
manifestation of AD. Substantial evidence supports that
LLD and treatment-resistant LLD may be, in some cases,
an early prodromal feature of AD and a “direct” result of
AD pathophysiology [30, 53, 54]. In a continuum per-
spective where subjective cognitive decline (SCD) is
considered to be the earliest clinical manifestation of AD,
cross-sectional studies have demonstrated its association
with depression [55]. The impact of AD-driven cerebral
pathology on mood may be one of the earliest changes
together with SCD [56]. In connection with this, the
concept of mild behavioral impairment (MBI) may be of
interest as it refers to early or prodromal behavioral
changes, among them depression, as indicators of an
underlying neurocognitive disorder [57].

This group of patients with early affective manifestations
in AD is the primary focus of this article as the etiology of
their depressive symptoms may differ from those associ-
ated with primary psychiatric disorders [58] (shown in
Fig. 1). Furthermore, these patients may be less likely to
respond to antidepressant treatments, highlighting the
urgent need for effective depression treatment in this
population [39, 58]. Patients with AD and late-onset TRD
are those in whom the efficacy of anti-amyloid treatments
on depressive symptoms should be assessed first.

(3) Symptoms of depression such as apathy, irritability,
or anxiety in patients with an AD diagnosis. The presence
of apathy, irritability, agitation, and anhedonia in AD
patients raises the question of whether these symptoms
are indicative of subsyndromal depression or if they
represent other isolated BPSD. Apart from depression,
most common BPSD in AD are apathy with a prevalence
of 49%, aggression (40%), anxiety (39%), sleep disorder
(39%), and irritability (36%) [1]. Interestingly, patients
with depression and all-cause dementia are at high risk
(96.4%) of presenting with BPSD such as anxiety, agi-
tation, or irritability, suggesting that they may be related
to depression [59]. Patients with depression-related
symptoms such as apathy, irritability, agitation, and
anhedonia may sometimes be too far advanced dementia
stage to receive or benefit from anti-amyloid treatment.
Unfortunately, in clinical practice, the above differenti-
ation is by no means always straightforward. Indeed, in
patients with a history of MDD, AD may also present
with depressive symptoms and an initial AD case may
coincide with a late-onset primary depressive episode.

6 Neurodegener Dis
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Amyloid Deposition, Depression, and Anti-Amyloid
Treatment

Among the neuropathological hallmarks of AD, am-
yloid deposition is associated with depression. Thus, the
mechanisms by which anti-amyloid treatments exert
their effects may relate to depression as well as other
clinical manifestations of AD.

Numerous studies have examined the association
between amyloid and tau levels in plasma, cerebrospinal
fluid (CSF), or through imaging techniques, and their
relationship to depression at various stages of AD.
However, these studies vary in quality and sample size
and have different results.

In 2015, a systematic review including 15 cross-
sectional studies showed a possible association between
amyloid and MDD in older adults, but the studies were
limited by their cross-sectional design, reliance on blood-
based measures of AP, and potential sample bias [60].
Since this review, other studies have assessed the rela-
tionship between amyloid and depression with mixed
results. In a longitudinal study, plasma levels of amyloid-
B1-40 (AP40) and amyloid-P1-42 (AP42) were measured
over three consecutive years in 48 cognitively intact el-
derly subjects with LLD and 45 age-matched cognitively
healthy patients. Plasma AP42/Ap40 ratio was lower in
depressed subjects compared to controls (p < 0.001).
Furthermore, plasma AP42/AP40 was associated with
depression severity at 3 years [61]. Another recent cross-
sectional study showed that both lower CSF amyloid beta
(AB)42 and higher total tau/AP42 as well as hyper-
phosphorylated tau 181/Ap42 in the CSF of patients with
MCI or in the cognitively unimpaired were associated
with clinical depression [62]. A neuroimaging study
suggested an association between depressive symptoms
and higher amyloid load in patients with subjective
cognitive decline [16]. Another retrospective study
conducted during the COVID-19 pandemic showed that
cognitively unimpaired older adults with CSF amyloid
positivity were more likely to have greater depressive
symptoms under the same stressors [63].

However, other studies have yielded negative results
regarding the association between amyloid and depres-
sion. For instance, CSF concentrations of Ap1-42, T-tau,
and P-tau typical for AD were not associated with cog-
nitive impairment in LLD of AD [64]. Anti-Amyloid
Treatment in the Asymptomatic Alzheimer Disease
(A4) Study concluded that, in cognitively unimpaired
adults with low levels of depression and anxiety, cortical
amyloid-P deposition was associated with anxiety but not
depressive symptoms [65].

Pozuelo Moyano et al.
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Risk factors for depression in AD:

- Increased blood pressure

- Type-2 diabetes mellitus

- White matter lesions

- ApoE4 positivity

- Previous history of depression
- Family history of depression

- Female sex

Neuropathology favoring
depression in AD:

- Reduced activity in
monoamine pathways

- Amyloid deposition in the
brain

Primary psychiatric
disorder (MDD)

Depression as a symptom

of AD

A 4

Clinical manifestations

- Daily mood fluctuations

- Reduced appetite

- Early morning awakenings
- Fatigue

Depressive symptoms in early stages of AD:

Depressive symptoms in advanced stages of AD:

- Hallucinations
- Agitation

- Irritability

- Aggression

- Reversal of the sleep-wake cycle

Fig. 1. Depressive symptoms and AD. AD, Alzheimer’s disease; MDD, major depressive disorder.

Vascular Depression and Anti-Amyloid Treatment

Some of the risk factors that may contribute to the
development of depression in patients with AD are in-
creased blood pressure, type 2 diabetes mellitus, white
matter lesions, ApoE4 positivity, both a previous history
and a family history of depression, and female sex [66].
Several of these factors are associated with cerebrovas-
cular risk factors and relate to the “vascular depression
hypothesis” [67]. This hypothesis posits that ischemic
lesions, particularly in the frontostriatal brain regions,
can lead to cognitive deficits, especially executive dys-
function and psychomotor retardation [67]. Vascular
depression is a type of major late-onset depression, often
found in elderly patients with vascular risk factors and
related vascular encephalopathy. It is characterized by
silent strokes and white matter hyperintensities [67-70].
Compared to patients with early-onset depression
without associated vascular lesions, those with vascular
depression exhibit more psychomotor retardation, lack of

Anti-Amyloid Therapies and Depressive
Symptoms

insight, cognitive impairment, especially in executive
functions, and greater disability [68, 70].

One of the etiopathological theories underlying vascular
depression involves proinflammatory processes, which
may contribute to the pathogenesis of AD [69, 71].
Alexopoulos and Morimoto suggested that this immune
dysregulation may specifically influence both affective and
cognitive symptoms in LLD [72]. Even in the absence of
medical illness, individuals with depression display ele-
vated levels of proinflammatory cytokines and decreased
levels of anti-inflammatory cytokines [73]. In the context
of LLD, aging disrupts immune function, increasing pe-
ripheral immune activity and creating a proinflammatory
state in the central nervous system. Elevated levels of
peripheral cytokines, particularly IL-6, IL-1f, IL-8, and
TNFa, have been consistently linked to depressive
symptoms in older adults [74]. This proinflammatory state
is associated with cognitive deficits including poorer ex-
ecutive function, memory performance, global cognition,
and accelerated cognitive decline [75]. Additionally, higher

Neurodegener Dis 7
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levels of IL-6 are associated with AD and higher levels of
IL-6 and C-reactive protein correlate with increased white
matter hyperintensity burden [76, 77]. Proinflammatory
processes are also implicated in neurodegenerative diseases
and central inflammation and may play an important role
in the pathogenesis of AD [78].

Hypertension, diabetes, and atherosclerosis lead to
vascular wall hypertrophy inducing a reduced arterial lu-
men diameter, a reduced arterial distensibility, and endo-
thelial cell dysfunction [79, 80]. However, perfusion deficits
do not necessarily cause ischemia. Reduced cerebral blood
flow impairs protein synthesis which is crucial for cogni-
tion. Thus, mild reductions in cerebral blood flow may
impair cognitive and affective processes, whereas more
severe reductions in cerebral blood flow may cause ischemic
injury [69]. Cerebral hypoperfusion is associated with AD,
MCI, and cerebral amyloid angiopathy (CAA), a common
type of cerebral small vessel disease. CAA, especially in the
orbitofrontal cortex, is associated with higher levels of
apathy, one of the typical symptoms of MDD [81-84]. The
possible association between vascular depression and AD is
of particular interest in terms of the use of anti-amyloid
treatments. It suggests that, when considering anti-amyloid
treatment for patients with depressive symptoms and AD,
an early treatment intervention may be crucial. Indeed,
these patients may face an increased risk of bleeding over
time, potentially leading to exclusion from treatment re-
gardless of their cognitive status (shown in Fig. 2).

Apathy is a symptom of particular importance for the
potential eligibility of patients with depression for anti-
amyloid treatment as it has been associated with increased
cardiovascular risk. A cross-sectional study of more than
3,500 individuals without dementia concluded that apathy,
in the absence of depression, was related to a history of
stroke (odds ratio, 1.79; 95% CI, 1.38-2.31) and cardio-
vascular disease other than stroke (1.28; 1.09-1.52). Ex-
ploratory analysis among 1,889 participants free of stroke
and other cardiovascular disease revealed an association
between an apathy score and the following cardiovascular
risk factors: systolic blood pressure (p = 0.03), body mass
index (p = 0.002), type 2 diabetes mellitus (p = 0.07), and
C-reactive protein (p < 0.001) [85]. A prospective study
including older patients without dementia concluded that
apathy, but not depression, is a strong, independent risk
factor for incident cardiovascular disease [86]. Even
though both trials were conducted in subjects without
dementia, given that apathy is one of the main features of
vascular depression, it could be hypothesized that patients
with apathy would require special monitoring if they were
to be treated with an anti-amyloid treatment because of the
possible increased risk of bleeding [68].

8 Neurodegener Dis
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Pharmacological Treatment of Depression in AD
Patients

Although antidepressants are commonly used to treat
depressive symptoms in AD, currently available evidence
does not provide strong support for the effectiveness of
antidepressants in treating depression in AD, especially
their use beyond 12 weeks [58]. A systematic review and
network meta-analysis, incorporating 25 trials, concluded
that sertraline and mirtazapine were more effective than
placebo in the treatment of depression in AD [87].
However, one meta-analysis concluded there was no
clinical benefit from introducing this treatment to AD
patients with depression [88].

Clinical practice guidelines underscore the importance
of avoiding antidepressants with anticholinergic side
effects in individuals with all-cause dementia [89]. The
most often used selective serotonin reuptake inhibitors
(SSRIs) are associated with hyponatraemia (especially in
older patients [30]) as well as gastrointestinal side effects
(eg, loss of appetite, nausea or abdominal pain), head-
aches, anxiety, and dizziness [30, 90]. SSRI are addi-
tionally associated with intracranial bleeding, prompting
additional monitoring in patients eligible for anti-
amyloid treatment [90].

Indeed, patients with CAA may have an increased risk
of amyloid-related imaging abnormalities [91]. Recom-
mendations for appropriate use suggest that lecanemab
may be given to patients with fewer than four micro-
bleeds, although this is compatible with the existence of a
possible or probable CAA [92]. SSRI reduce serotonin
content and cause hemostatic interference through de-
creased platelet aggregability and activity with prolon-
gation of bleeding time [93]. In this context, a con-
comitant prescription with SSRI deserves close moni-
toring as SSRI use is associated with an increased risk of
microbleeds [94]. The selection of a specific antide-
pressant should carefully consider potential adverse ef-
fects that vary among different molecules.

Anti-Amyloid Treatment and Depression

Lecanemab and donanemab are two of the most recent
monoclonal antibodies designed to clear beta-amyloid
from the brain [28, 29]. Clinical trials have shown a
significant reduction in the rate of cognitive decline as-
sociated with AD [28, 29]. Indeed, in the lecanemab
phase-3 trial, authors found a reduction in the CDR-SB
score and the ADAS-cogl4 progression in the lecanemab
group as well as a reduction in the brain amyloid burden

Pozuelo Moyano et al.

G20z Asenuer g uo Jesn auuesne ] NOQ Aq Jpd €81 ¥5000/2L¥0LEV/ESLLYS000/6GL L 0L/10P/APd-8]0IHE/PPU/WOD"18BIBY//:dRY WOl papeojumoq


https://doi.org/10.1159/000541783

Mild
cerebral blood

Changes more flow reduction

Vascular disease with:
hypertension

» diabetes

« atherosclerosis

/\

Severe
Cerebral blood
flow reduction

pronounced in

patients with

| .

B — e I

depression

« Reduced arterial lumen diameter
Reduced arterial distensibility
Endothelial cell dysfunction

» Increased intima media thickness

« Increased arterial stiffness

Cerebral
hypoperfusion is
associated with

AD

Ischemic lessions
Greater WMH severity

—

l

Cognitive and affective
processes impairment

Warning

Poorer depression course, symptoms when
apathy, dysexecutive syndrome [«—————  determining
eligibility for anti-
amyloid
treatment

Fig. 2. Associations between vascular disease, depression, and AD. Apathy and a dysexecutive dysfunction may be
depression-related symptoms that should be carefully considered when determining eligibility for anti-amyloid
treatment. AD, Alzheimer’s disease; WMH, white matter hyperintensities.

[29]. In the CSF substudy and in plasma, analysis showed
numerical improvements for all assessments comparing
lecanemab with placebo, with the exception of CSF
neurofilament light chain [29]. The phase-3 clinical trial
of donanemab showed a slowed progression of CDR-SB
and ADCS-iADL scores and a reduced amyloid plaque
volume and plasma tau levels in the donanemab
group [28].

However, the emphasis in anti-amyloid treatment
research primarily centers on cognitive and functional
decline, hardly ever taking into account outcomes related
to depression or other BPSD despite their clinical im-
portance. Indeed, neither lecanemab nor donanemab
phase-3 trials include a behavioral or psychological as-
sessment as an outcome measure. In the lecanemab
clinical trial, participants with a Geriatric Depression
Scale score above 8 at screening were excluded [28, 29, 92]
(shown in Table 1). Similarly, in the lecanemab and
donanemab clinical trials, patients with significant psy-
chiatric symptoms were also excluded, making impossible
the assessment of the effects of anti-amyloid therapeutics
on depressive symptoms [28, 92].

Anti-Amyloid Therapies and Depressive
Symptoms

Depression and Potential Benefits of Anti-Amyloid
Treatment

Whether anti-amyloid treatments have a beneficial effect
on depressive symptoms in AD patients should be evaluated
more carefully considering that (i) the patients with signif-
icant depressive or other psychiatric symptoms are excluded
from trials, although these symptoms may represent sec-
ondary symptoms of AD itself, (ii) the etiopathogeny of
depression in people with AD may differ from depression in
people without dementia, (iii) there is limited efficacy of
conventional antidepressant treatments in dementia, and (iv)
there is a need for depression management in AD cases given
its exacerbating effect on disease progression, associated
mortality, and decreased quality of life. Our stance is that
patients with AD and mild to moderate depression should
not be systematically precluded from anti-amyloid treatment.
However, it is crucial that psychiatric symptoms are properly
monitored by a specialist beforehand (shown in Fig. 3).

This assessment should encompass various scenarios
involving depression and AD as outlined above. The
following scenarios are closely linked to research
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used?

Important questions
for clinicians in a
memory clinic with
patients with AD and
depression:

At the first consultation:

1. Early onset vs. late onset of
depression?
2. Which antidepressant has been

3. Can any of the antidepressants
have an impact on cognition (e.g., by
anticholinergic effect)?

» 4. Does the patient have any other
treatment producing depressive
symptoms that can be discontinued
(e.g., by anticholinergic effect or
beta-blockers)?

5. Does the patient have treatment-
resistant depression?

6. Does the patient have a vascular
depression profile (apathy or
dysexecutive function)?

When considering the eligibility
for anti-amyloid treatment:

1. Does the patient have an SSRI
treatment?

2. Does the patient have a
severity of depression that
could affect the feasibility of
anti-amyloid treatment?

3. Does the patient have
psychiatric comorbidities of
depression that could impact
the feasibility of the anti-
amyloid treatment?

4. s there a social context
favoring adherence to the
treatment?

Fig. 3. Important questions for clinicians in a memory clinic to consider for patients with AD and depression.
Questions to consider when determining the eligibility of a patient with depression and AD for anti-amyloid
treatment. AD, Alzheimer’s disease; SSRI, selective serotonin reuptake inhibitors.

questions that should be investigated in order to clarify
the indication and safety of amyloid-targeting agents in
AD patients with depression.

(1) In patients with both an AD diagnosis and a
history of MDD, recurrent depressive disorder, a single
depressive episode, or patients with other psychiatric
comorbidities with depressive manifestations during
the course of the illness (bipolar disorder or schizo-
affective disorder), adequate treatment should be
conducted. In the event that patients with depressive
symptoms are ultimately considered to be eligible,
treatment should be determined only after adequate
psychiatric treatment.

Further research is needed to answer the following
questions, among others: Is there a difference in the
cognitive outcomes of anti-amyloid treatment when
concurrent treatment for depression (with SSRIs or
lithium) is present compared to when it is not? Is there a
difference in the efficacy of anti-amyloid treatment in
reducing depression symptoms when concurrent treat-
ment for depression (with SSRIs or lithium) is present
compared to when it is not? Is there an increased bleeding
risk in patients treated simultaneously with SSRIs and
anti-amyloids?

(2) In situations where patients present a depressive
episode as an early manifestation without a psychiatric

10 Neurodegener Dis
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history of depression, further investigation is needed to
answer the following questions: Does anti-amyloid
treatment demonstrate effectiveness in addressing both
depressive and cognitive outcomes? Are the effects on
cognition and depressive symptoms linked?

Influence of Depression-Related Factors on
Anti-Amyloid Treatment Efficacy

Several factors other than the above discussed path-
ophysiological aspects related to depression with or
without AD and anti-amyloid treatments are to be
considered. Among them, we wish to emphasize frequent
comorbidities, both somatic and psychiatric, and the
patients’ adherence to treatment.

Psychiatric Comorbidities of Depression

Considering the most prevalent comorbidities of de-
pression in the treatment plan is of great importance
when treating them in patients with AD, as they can
impact treatment efficacy or increase the occurrence of
adverse effects of anti-amyloid treatments through di-
verse mechanisms. The incidence of disorders occurring
together with depression increases with the severity of
depression reaching a 30-40% higher prevalence for most
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psychiatric disorders in severe compared to mild de-
pression cases [95]. The difference is even larger for
schizophrenia (three and two times higher in severe and
moderate compared to mild depression, respectively)
[95]. Anxiety as well as stress-related and somatoform
disorders are the most common comorbidities with de-
pression (65% in severe depression, 61% in moderate
depression and 52% in mild depression). The next
common psychiatric comorbidity is substance use dis-
orders with a prevalence of 12%, 16% and 20% in mild,
moderate, and severe cases, respectively [95].

Most importantly, anxiety disorders, psychotic dis-
orders, and substance abuse disorders are associated
with poor adherence and response to pharmacological
treatment [96]. In the general adult population, mod-
erate depression is associated with a 23% and 33% higher
risk of hypertensive and metabolic diseases, respectively
[95]. The strength of these associations gradually in-
creases with the severity of depression [95]. The im-
perative for early and specialized multidisciplinary as-
sessment and intervention in the treatment of depres-
sion is crucial to mitigate the risk of developing
associated comorbidities [95].

Depression, AD, and Adherence to Treatment

Patients with depression or other psychiatric disorders
are less likely to adhere to therapy. The estimated odds of
a depressed patient being non-adherent to the treatment
of diseases are 1.76 times the odds of a non-depressed
patient [97]. Although this figure is unknown for indi-
viduals with AD, it is likely, if anything, to be even higher.
This association is influenced by depression severity with
higher depression leading to lower adherence [96]. Ad-
equate antidepressant treatment can help patients adhere
to prescribed treatments and improve outcomes. For
example, in patients with multiple sclerosis, treating
depression improves adherence to Interferon beta-1b
therapy [98]. Similar information would be crucial for
the treatment of patients with dementia and psychiatric
comorbidities.

Finally, in older people without dementia, less social
contact is associated with smaller volumes in the tem-
poral lobe, occipital lobe, cingulum, hippocampus, and
amygdala, and this association appears to be mediated by
depressive symptoms [99]. In some cases, settings re-
quired to implement anti-amyloid treatments may pro-
mote social contact and, thus, adherence to treatment,
although it must be kept in mind that a systematic review
of the literature shows that medication adherence in older
patients with all-cause dementia is low, ranging from 17%
to 42% [100].

Anti-Amyloid Therapies and Depressive
Symptoms

Depression, Comprehension Difficulties, and Suicide

Risk

The reasons to exclude patients with depression are
that MDD interferes with understanding of the re-
quirements, potential benefits and potential harms of
treatment, and that in patients with MDD, disclosure of a
positive biomarker may trigger suicidal ideation [92].
These circumstances may be common when treating a
patient with AD and depression. However, appropriate
follow-up by an old-age psychiatrist could help reduce
these risks, and the active participation and involvement
of proxy carers is also crucial in this regard.

Conclusion

Clinical trials of anti-amyloid disease-modifying
therapies exclude patients with depression, although
these patients are tremendously frequent in real-life
settings. These trials do not include changes in depres-
sion symptoms as a target outcome, although depression
reduces effective treatment of cognitive, functional, and
quality-of-life-related parameters in people with AD.
Thus, people with depression should probably not be
systematically excluded from anti-amyloid treatments.
However, the inclusion of individuals with depression
and AD will require a specific pre-treatment psychiatric
assessment and a targeted follow-up.
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