
Depression – is one of the most common mental disor-

ders accompanying various neurological diseases [1, 2]. The

incidence of depression is higher in Alzheimer’s disease,

Parkinson’s disease, cerebral stroke, epilepsy, multiple sclero-

sis, traumatic brain injury and other health conditions [3].

Timely diagnosis and correct treatment of depressive condi-

tions in neurological practice are important because of the

significant adverse impact of depression on the course and

prognosis of neurological pathology [4]1. However, in real

clinical practice, depression is hardly ever diagnosed, because

it is frequently masked by somatic symptoms, neurologists

have limited knowledge about depression, and patients are

rarely referred to a psychiatrist. Cognitive dysfunction, apathy

and anhedonia are among the most important common symp-

toms for diagnosing depression and understanding its clinical

structure.

Advances in modern neuroscience over the past decade

allow to regard depression as a clinically heterogeneous condi-

tion [5]. In particular, a study by E. Vares et al. [6] identified six

major groups of symptoms characterizing depressive pathologi-

cal states. One of the most widespread and clinically significant

group is a cluster of symptoms comprising apathy, anhedonia

and cognitive impairments (CIs). In addition to the results of

this analysis, there is also evidence of the unity of these symp-

toms – both clinical, and based on neurochemical and neu-

roimaging data [7, 8]. At the same time, assessment of the con-

tribution of depressive pathology and neurological disease,

respectively, to the dominance of the above-described symptoms

seems to be a difficult task [9]. 

This review deals with clinical manifestations of anhedo-

nia, apathy, and CIs in depressive patients and issues of differen-

tial diagnosis of the described symptoms with neurological

pathology.

A p a t h y  a n d  a n h e d o n i a
According to the existing consensus definitions, apathy can

be characterized as a general lack of motivation based on reduced

goal-directed behaviour and targeted learning [10]. 

The high prevalence and pronounced adverse effects on the

level of functioning make apathy one of the most important man-

ifestations both of depression and of some neurological diseases.

According to large-scale epidemiological studies, 40% to 70% of

patients suffering from stroke, post-traumatic brain injury,

Alzheimer's disease, Parkinson's disease, and frontotemporal

dementia [9] are clinically apathetic. In turn, up to one third of

adults and seniors with depression present with the dominant

complaints of the “apathic circle” [11].

It has been proven repeatedly that the presence of pro-

nounced apathetic symptoms is one of the leading factors in the

maladaptation of patients, as well as a significant burden on rela-

tives and caregivers [10]. In addition, apathy greatly hinders

patients’ adaptation, being a major obstacle to rehabilitation pro-

grams, returning to work, etc. [12].

It should be borne in mind that apathy is not a holistic

symptom complex; researchers such as Levy and Dubois have

identified three components, or vectors, of apathy: emotion-

al, behavioral, and cognitive, which correspond well to the

neurobiological model of purposeful (‘goal-oriented’) behav-

ior [8, 13]. 

In clinical practice, emotional apathy manifests itself pri-

marily through smoothed affect and reduced response to events

in the environment. Patients with emotional apathy respond

less intensively to various emotionally significant events,
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1According to modern thinking, the negative impact of depression on the

course of somatic and neurological diseases is related to both behavior (reduced

adherence to treatment, less healthy lifestyle) and general biological mechanisms.

Further consideration of this topic is beyond the scope of this review.



regardless of whether they are positive or negative. At the same

time, patients with the predominance of emotional apathy can

be quite easily involved in various activities at the initiative of

others, while reporting a complete lack of interest in the activ-

ities performed. 

Behavioral apathy is characterized primarily by a direct

decline in the willingness to act. In clinical trials, patients com-

plain of inability to begin an action. Even if there is a formally

expressed desire to do something, patients are inactive, postpone

even the minimum necessary actions (in severe cases they may

neglect personal hygiene). 

Finally, cognitive apathy is characterized by inability to

plan or perform an action. 

According to modern ideas, apathy can equally be regarded

as a manifestation of depression оr neurological pathology of var-

ious kinds, which is connected with the common mechanisms of

manifestation of this symptom complex (see below), though apa-

thy as a manifestation of an organic brain lesion is difficult to

cure, while for apathy as a manifestation of depression there is

effective treatment [9].

In this regard, it is important to find reliable and clinically

justified approaches to the detection of depressive pathology in

patients with predominant complaints of apathy. 

It is believed that the most reliable distinction can be made

on the basis of the presence of the pathognomonic symptom of

depression – anhedonia complex [14]. 

According to the existing definitions, anhedonia in the

broad sense of the word is understood as alteration of the

spectrum of psychic functions related to positive reinforce-

ment: inability to expect pleasant events, to enjoy them, to

memorize the stimuli associated with positive reinforcement,

and form the behavior based on positive reinforcement. The

key to the diagnosis of anhedonia is inability to derive pleas-

ure in the things that used to be associated with strong posi-

tive emotions [15].

Modern clinical and neurobiological research allows to

divide anhedonia into two principal types – anticipatory (anhe-

donia of wanting) and consummatory (anhedonia of liking)

[16]. In the first case, it is the inability to enjoy the incentives

that are associated with the process of receiving and anticipating

positive reinforcement (‘wanting’). Patients report that they

enjoy eating, receiving money (e.g. bonuses), simple hobbies,

etc. However, the formation of any more or less complex behav-

ior aimed at getting pleasure, such as shopping, doing some

work for a fee, planning a trip with the loved ones, does not give

any pleasure. When interviewing a patient, it may appear that

the patient is complaining of apathy, but in the case of anticipa-

tory anhedonia the principal sign is a painful lack of pleasure

that prevents planning of any action even in the case when the

activity level is sufficient. 

In turn, consummatory anhedonia is associated with the

inability to directly enjoy the already available sources of positive

reinforcement – food, money, delivered new purchase, sexual

activity, etc.

In addition, in the structure of anhedonia several types can

be distinguished, depending on what interests are primarily lost:

social, physical and intellectual-aesthetic anhedonia [17]. In the

first case, we speak about the impaired ability to enjoy communi-

cating with other people, getting their attention, approval, admi-

ration. In the second case, the leading factor is lack of pleasure

from immediate physical sensations – taste, touch, smell. Finally,

intellectual and aesthetic anhedonia is characterized by loss of

pleasure from listening to music, hobbies, disappearance of sense

of humor. 

The key role of anhedonia in the structure of depressive

syndrome is generally recognized and reflected in recent diag-

nostic recommendations (ICD-11, DSM-V), which consider

anhedonia along with a pathologically reduced mood to be

two main symptoms of depression. Anhedonia also plays a key

role in many screening questionnaires aimed at diagnosing

depression. 

Despite formal differences (including diagnostic differ-

ences), the modern literature accumulates evidence that apathy

and anhedonia may share biological mechanisms. This evidence

includes both neuroimaging and neurochemical aspects. 

Thus, studies using functional magnetic resonance imaging

(functional MRI) have revealed several neuronal circuits and

groups of brain structures, the decline of which may be related to

the formation of both apathy and anhedonia. The following

structures are most clearly associated with the development of

apathy and anhedonia [10, 13]: 

– the medial prefrontal cortex (with the largest contribu-

tion of the anterior cingulate cortex) and the

orbitofrontal cortex;

– subcortical structures (the ventral striatum, the medial

dorsal core of the thalamus, the ventral tegmental area,

the nucleus accumbens, the amygdala).

In terms of neuronal circuits, the dysfunction of the anteri-

or cingulate cortex and ventral striatum complex [10] can be con-

sidered to relate most closely to the development of the symptoms

of apathy and anhedonia.

In general, it has been shown that the formation of apa-

thy and anhedonia can be related to both functional impair-

ment of the brain structures described above, and direct mor-

phological changes due to organic brain damage [8]. In par-

ticular, the manifestation of symptoms of apathy has been

shown to be negatively correlated with the volume of gray

matter of the ventromedial prefrontal cortex, as well as with

dorsal anterior cingulate and dorsolateral prefrontal cortex

activity at rest [16].

Based on the data on the neurotransmitters which play a

key role in signal transmission between the structures discussed

above, as well as on experimental pharmacological studies, it is

possible to draw conclusions about the neurotransmitters under-

lying the development of apathy and anhedonia. 

The most important neurotransmitter involved in the for-

mation of motivated behavior and pleasure is dopamine [8, 15,

18]. Thus, apathy and anhedonia can be described in a simplified

form as a state of relative hypodopaminergy in neuronal circuits

responsible for motivated behavior and positive reinforcement. In

addition, apathy is characterized by a functional decrease in

noradrenergic neuron activity [19]. In turn, insufficiency of

endogenous opioid peptides [20] is involved in the formation of

anhedonia.

C o g n i t i v e  d y s f u n c t i o n
As mentioned above, in depression, cognitive dysfunction

forms a single cluster of symptoms with apathy and anhedonia. In

addition, current research shows a close relationship between

apatho-anhedonic symptoms on the one hand, and cognitive

functioning on the other [21, 22]. Thus, the second of the cited

papers showed that the level of apathy largely determined
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patients' performance in attention tests, information processing

speed, speech fluency, visual and verbal memory, operational

memory, and executive functions. 

Over the past decades, there has been an accumulation of

evidence that CIs are an integral component not only of neuro-

logical diseases (primarily neurodegenerative), but also of depres-

sion [23]. In particular, it has been proven that not only emotion-

al CI (ideas of guilt, incorrect pessimistic perception of the sur-

rounding reality) but emotionally independent cognitive dysfunc-

tion is present in depressive patients. 

In depression, dysfunction is established in the following

domains: executive skills, attention, memory, visual-spatial

function, verbal skills, speed of information processing. It

should be emphasized that both individual symptoms of

depression and a general decrease in the level of functioning

may in some cases be due to specific cognitive dysfunctions.

For example, attention deficit partly affects mood regulation

as well as formation and intensity of ruminations (repetitive

thoughts of a negative nature). Deficiency in the domain of

executive functions leads to reduced ability to discard unnec-

essary information, resulting in retention of negative thoughts,

low mood, and a decrease in other cognitive functions [24].

According to recent studies, it is executive deficiency that is

the main barrier to the functional recovery of patients with

depression [25].

It is possible to distinguish two main hypotheses aimed at

explaining the genesis of CI in patients with depression. The his-

torical priority belongs to the resource allocation hypothesis [23].

According to this hypothesis, the total amount of cognitive

resources in humans is limited, and in the case of depression,

there is marked «overload» of the brain circuits responsible for

processing information by numerous repetitive thoughts of a neg-

ative nature. 

However, despite the logic of the hypothesis presented, it

does not agree well with more recent data on CI persistence dur-

ing remission of a depressive disorder. Prospective studies have

shown not only the persistence of CI from one episode of depres-

sion to another, but also its gradual build-up, allowing recurrent

depressive disorder to be regarded as a progressive disease [26].

Moreover, cognitive dysfunction has been shown to be a signifi-

cant predictor of a suboptimal response to therapy (both with

antidepressants and through transcranial magnetic stimulation

and cognitive behavioral therapy) [27].

The logical consequence of the data obtained was the inclu-

sion of CI among the diagnostically significant symptoms of a

depressive episode in the leading international classifications and

guides for diagnosis (ICD-11, DSM-V). Therefore, cognitive

function assessment (based on clinical interviews supported by

diagnostic scales if necessary) should be part of the examination

of any patient with depressive circle pathology. 

In neurological practice, the most interesting example of

cognitive dysfunction as a common symptom is called depressive

pseudo-dementia. This condition is characterized by a pro-

nounced decline in cognitive functions (mainly in domains of

executive function, memory, and speech) during a depressive

episode, requiring differential diagnosis with true dementia [28].

The classic description refers to mature patients who seek help

with complaints of clear impairment of memory, misdirection,

inability to cope with their professional duties and domestic

affairs. Antidepressant therapy usually results in a rapid and com-

plete regression of the symptoms [29].

However, the reversible nature of depressive pseudo-

dementia does not reject its presumable contribution to neuro-

logical mechanisms. Prospective studies with a correct design

proved that a few years after the manifestation of depressive

pseudo-dementia, the risk of developing true dementia

increased significantly. In particular, J. Saez–Fonseca et al.

[30] showed that after 5–7 years, true dementia develops in

71% of patients with depressive pseudo-dementia, which is sig-

nificantly higher than 18% in the control group comparable by

sex, age and comorbid states. The study found that depressive

pseudo-dementia was a significant predictor of true dementia,

with a relative risk of 3.292 (95% confidence interval

1,985–7,775). 

In this regard, modern researchers believe that in depres-

sive pseudo-dementia the depressive symptom unmasks the

already existing cognitive deficit, which is still in a compensat-

ed state [31].

A p p r o a c h e s  t o  C I  d r u g  t h e r a p y ,  a p a t h y ,  
a n d  a n h e d o n i a  i n  p a t i e n t s  w i t h  d e p r e s s i o n
a n d  n e u r o l o g i c a l  p a t h o l o g y
Current clinical guidelines consider antidepressants from

the selective serotonin reuptake inhibitor class (SSRIs) as the

drugs of the first choice for treating depression due to their high

efficiency and good safety/tolerance profile, which makes them

more acceptable in neurological practice than tricyclic antide-

pressants [32–34]. However, a number of considerations cast

doubt on the optimal class of drugs for neurological patients with

CI, apathy and anhedonia.

First, SSRIs can worsen the existing apathetic symptoms or

contribute to their manifestation in patients without initial apa-

thy. This side effect is traditionally described in the scientific lit-

erature as serotonin-associated apathy or indifference [35, 36].

Increased apathy in the context of SSRI therapy is associated

with the reciprocal interaction of serotonergic and dopaminergic

neurotransmission in some parts of the brain. So, according to

W. Barnhart et al. [37], apathy is formed either by suppressing

dopamine release in the frontal lobes due to serotonin inhibition

or by directly suppressing dopaminergic neurons in the midbrain.

Given the role of dopamine in the formation of motivated behav-

ior, the pathogenesis of serotonin-conditioned apathy in general

is obvious. 

The main risk factor for this condition is believed to be

long-term exposure to SSRIs at high doses [38]. Thus, accord-

ing to M. Fava et al. [39], one third of patients have been diag-

nosed with apathy at doses above the average therapeutic level

for more than a year. However, clinical evidence is accumulat-

ing that patients with accompanying neurological pathology of

the neurodegenerative circle may be significantly more vulner-

able to serotonin-induced apathy and may develop it more rap-

idly [40].

Modern approaches to the correction of serotonin-condi-

tioned apathy suggest three main strategies: reduction of the dose

of SSRIs, combination with another drug (atypical antipsychotic,

atomoxetine, mirtazapine, etc.) or replacement with an alterna-

tive antidepressant [38]. In patients with apathy prior to initiation

of the therapy, the latter strategy is preferred [40].

Secondly, there is experimental evidence that SSRIs

may exacerbate symptoms of anhedonia. So, C. McCabe et al.

[41], using fMRI, showed that a seven-day SSRI treatment

leads to lower activation of the brain in response to both neg-
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ative and positive stimuli, which at the clinical level can be

correlated with a slight increase in anhedonia. In most

patients, this effect is not noticeable given the general

improvement of well-being and reduction of depressive affect,

but it may be critical in patients with the predominance of

anhedonia.

Finally, there is evidence in the scientific literature of

minor, but negative effects of SSRIs on cognitive function [42].

This effect is certainly much smaller than for older antidepres-

sants such as tricyclic, but it is worth detailed attention when

treating patients with pre-existing CI. Also, based on the data of

Montoya–Murillo et al. presented above [22], it can be assumed

that increased apathy against the background of SSRIs may be

one of the causes of cognitive impairment proven in this meta-

analysis.

According to the above-presented arguments, patients

with the prevalence of CI, apathy and anhedonia need effec-

tive and safe alternatives to SSRIs. The most promising drug

in this regard is the new antidepressant vortioxetine. This drug

has a multimodal mechanism of action that combines sero-

tonin reuptake inhibition, agonism to 5-HT1A receptor, par-

tial agonism to 5-HT1B receptor, and antagonism to 5-

HT1D-, 5-HT3- and 5-HT7-receptors [43]. Such a pharma-

codynamic profile, on the one hand, allows to maintain anti-

depressant and anti-anxiety activity inherent in SSRIs, and

on the other hand – contributes to procognitive and activat-

ing effects of the drug.

Of particular interest in the context of this review is vor-

tioxetine binding to 5-HT1B-, 5-HT3- and 5-HT7-receptors.

Thus, in patients with neurodegenerative diseases, an associa-

tion has been shown between cognitive functions, mood and 5-

HT1B receptor activity [44]. Serotonin receptors of the third

and seventh subtype, in turn, binding with serotonin, exert

inhibiting effect and, thus, contribute to impaired cognitive

function and increased apathy, which can be regarded as a

mechanism of SSRI side effects [45, 46]. Vortioxetine, due to

its potent antagonism to these receptors, not only prevents the

negative effects of SSRIs, but also exerts a procognitive and

activating action.

The potential anti-apathetic effect of vortioxetine, evi-

dent in the study of its receptor profile, is fully confirmed in

clinical trials. A. Fagiolini et al. [47] evaluated the effective-

ness of switching to vortioxetine in patients with severe apathy

who did not respond to a single course of SSRI therapy or a

serotonin-norepinephrine reuptake inhibitors (SNRIs). After

eight days of therapy, 50% of patients reported a complete dis-

appearance of complaints of apathy, impotence, and emotion-

al devastation.

Anhedonia is also one of the symptoms for which vortioxe-

tine has pronounced selective action. Thus, in the meta-analysis

of 2021, R. McIntyre et al. [48] analyzed eleven randomized clin-

ical trials, in which vortioxetine was compared with placebo in

patients with depression who did not respond to SSRIs/SSNIs.

Pronounced effects of vortioxetine in anhedonia as well as

improvements in function have been demonstrated, with anhedo-

nia reduction acting as a mediator for improving patient func-

tioning, according to multiple regression analysis. Thus, within

the paradigm of evidence-based medicine, vortioxetine may be

considered a drug of choice for treating depression with the pre-

dominance of anhedonia.

Finally, procognitive properties of vortioxetine have been

shown in randomized clinical trials. Meta-analysis by B. Baune et

al. [49], based on 12 randomized clinical studies, has shown that

vortioxetine is the only antidepressant demonstrating positive

effects in the symbol coding test. It is also worth mentioning that

vortioxetine in this meta-analysis has surpassed not only placebo

and SSRIs, but also SNRIs duloxetine, whose profile suggests a

positive influence on cognitive functions.

C o n c l u s i o n  
Apathy, anhedonia and CI are common symptoms of

depression and neurological pathology, acting as a distinct symp-

tom complex. Patients with the predominant symptoms described

above require clinical attention, taking into account the sub-opti-

mal response to standard therapeutic tactics. The multimodal

antidepressant vortioxetine is a promising drug for the treatment

of CI, apathy and anhedonia as part of depression in neurological

patients.
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