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Abstract

Aim: Apathy is sometimes indicated as a symptom in various diseases, among others in
psychiatry. However, for several decades it has also been distinguished as an independ-
ent syndrome accompanying many neurological diseases. Although still omitted from
current medical classifications, apathy syndrome is the subject of numerous theoretical
and clinical analyses. The spreading of knowledge on it among clinicians — including the
possibility of recognizing and differentiating it, especially from depression — is of funda-
mental importance for the effectiveness of therapeutic interventions. The paper presents
definitions and diagnostic criteria of apathy syndrome proposed in the literature.
It presents data on its prevalence in various diseases, its relationship with brain patho-
logy, and several clinical variables.

Theses: Contemporary concepts emphasize the syndromic character, multidimensionality
of apathy syndrome and links with the broadly understood functions of frontal lobes. The
domains of functioning in which symptoms of apathy may be revealed include the cognit-
ive sphere, the emotional sphere, social interactions, and behavior (initiating and main-
taining any intentional activity). The relative independence of apathy syndrome from de-
pression is indicated, the importance of apathy syndrome as a prognostic factor for
dementia is emphasized, as well as its relationship to quality of life, effectiveness of re-
habilitation and psychological burden on caregivers. As for neuronal basis of apathy,
a few partially overlapping processes are considered, with significant role of basal
ganglia and certain areas of prefrontal cortex.

Conclusion: Dysfunction of any link of complex prefrontal-subcortical circuits may be cru-
cial for occurrence of apathy symptoms, which explains high frequency of this syndrome
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in brain diseases, especially those with damage to basal ganglia and/or prefrontal cortex.
Different severity of symptoms in particular domains and recurrence of abnormality pro-
files observed depending on the analyzed disease and/or location of brain pathology
prompt the search for subtypes of apathy syndrome.

Keywords: apathy syndrome, basal ganglia, prefrontal cortex, executive dysfunctions

Definitions and Main Concepts of Apathy

The term apathy is sometimes used imprecisely to describe various condi-
tions, determined biologically and situationally (Jorge et al., 2010). In psychi-
atric literature, it has for decades been synonymous with indifference or
“blunted” , “flat” affect, often indicated as an element of mood disorders; in neu-
rology, apathy has been mentioned, among others, as a component of abulia
syndrome (Fisher, 1983). Clinical ambiguity may also be caused by the coexis-
tence of concepts with a similar range of meanings, such as “psychic akinesia”
(psychic akinesia, Laplane et al., 1984) or athymhormia (Habib, 2004). In 1990,
Marin, to clarify the meaning of the term apathy, defined it as “a decrease in
motivation not attributable to diminished level of consciousness, cognitive im-
pairment, or emotional distress” (Marin, 1990, p. 22). Therefore, conditions
such as depression, dementia, delirium, but also, for example, akinetic mutism
have been eliminated from the medical definition — and the psychological (moti-
vational) nature of apathy has been mainly emphasized. A year later, while ac-
knowledging that clinically apathy can sometimes be identified as a symptom
of other disorders, Marin emphasized that it can also occur as a complex inde-
pendent syndrome (Marin, 1991). He indicated the presence of a motivational
deficit in any domain of behavior, affect, or cognition as sufficient to diagnose
apathy; proposed exclusion criteria were disorders of consciousness, depression,
and cognitive disorders as primary causes of apathy (Marin, 1991; Marin
& Wilkosz, 2005).

On the other hand, Stuss and Benson (1986) defined apathy as “an absence
of responsiveness to stimuli as demonstrated by a lack of self-initiated action” ,
which, according to them, provided a better framework to measure such a vari-
able. They emphasized that apathy is not a causally and behaviorally homoge-
neous syndrome, but rather a certain possible group of conditions, with differ-
ent clinical manifestations and neural mechanisms (e.g., drive disorders
primarily associated with damage to medial frontal regions of the brain and
disorders of arousal regulated by lower neural axes, cf. Stuss & Benson, 1986;
Stuss et al., 2000). These authors proposed to divide apathy syndromes into
three main subtypes: “emotional” , “cognitive” and “behavioral” . Levy and
Dubois (2006) considered the term “behavioral apathy” to be a tautology — they
introduced the term “auto-activation deficit” instead, emphasizing the contrast
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between the presence of actions undertaken by the patients due to external
stimulation and the limitation of those undertaken on their own initiative.
In later years, Levy (2012), defining apathy as a “quantitative reduction of goal-
directed behavior,” described the “auto-activation deficit syndrome” as its most
severe form.

An attempt to organize these issues was presented by Radakovic and col-
leagues (2017, 2018), who proposed a multidimensional model of apathy, refer-
ring its various forms to Stuss’s (2011) concept of frontal (including executive)
functions. In their opinion, most forms of apathy described in the literature can
be classified as: initiation apathy, executive apathy or emotional apathy. The
first group includes, among others, behavioral apathy or “auto-activation deficit”
, the second includes clinical problems referred to as cognitive apathy and/or de-
creased intellectual curiosity, and the third group includes affective “flattening”
or emotional “blunting” . All three dimensions of apathy (i.e., initiating, execu-
tive and emotional) are associated with specific functions of frontal lobes and
their connections, respectively: energization (that is, the process of initiating
and sustaining response to stimuli), executive (meaning here, among others,
task setting and monitoring goal-directed action), and the aspect of behavioral/
emotional self-regulation (including integration of emotional and social aspects
of action as well as its assessment in terms of risk, punishment and reward). An
additional element of the model is self-awareness, which may vary depending on
the dimension of apathy analyzed (Radakovic et al., 2017).

Diagnostic Criteria for Apathy

In 2001, Starkstein and colleagues proposed the first structured diagnostic
criteria for apathy syndrome, based on the original concept of Marin (1991).
These included:

A. Lack of motivation relative to the patient’s previous level of functioning or
the standards of his or her age and culture, as indicated either by subjective
account or observation by others.

B. Presence, with lack of motivation, of at least one symptom belonging to each
of the following three domains during the last four weeks, for most of the
day:

B1. Diminished goal-directed behavior

1. Lack of effort to perform daily activities.
2. Dependence on the encouragement of others to carry out complex
structure activities.

B2. Diminished goal-directed cognition

3. Lack of interest in learning new things or in new experiences.
5. Lack of concern about one’s personal problems.
B3. Limitations of emotional aspects of intentional behavior:
5. Unchanging affect.
6. Lack of emotional responsivity towards positive and negative events.
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C. Symptoms cause clinically significant distress or impairment in social, occu-
pational or other important areas of functioning.

D. Symptoms are not due to diminished level of consciousness or direct psycho-
logical effects of a substance (e.g., medications).

A further modification of criteria of apathy was proposed by Robert and an
international group of experts (2009), who distinguished between behaviors,
emotional responses, and cognitive curiosity dependent on external stimulation
and those initiated spontaneously: interestingly, according to these authors,
a diagnosis of apathy can be established regardless of whether the first, second,
or both forms of activity are disturbed. They also postulated impairment of at
least two of the three domains of functioning (i.e., intentional behavior, cognitive
and/or emotional activity) as necessary for diagnosis, (cf. Robert et al., 2009). In
2018, the proposed criteria were updated: the term “motivation” was totally re-
moved and replaced by “goal-directed activity,” cognitive and behavioral do-
mains were merged into a single dimension, and the dimension of social interac-
tion was added. References to age or cultural norms were removed: apathy was
defined as a quantitative reduction of goal-directed activity in comparison to the
patient’s previous level of functioning, with consideration for individual differ-
ences. For each of the three dimensions (i.e., cognitive-behavioral, emotional and
social interaction), five examples of problems are provided to facilitate clinicians’
assessment. Exclusion criteria were supplemented by situational/environmental
factors (e.g., terrorist attack) since they can induce changes resembling apathy
syndrome in everyday behavior of an affected person (Robert et al., 2018). In the
most recent proposal of diagnostic criteria, the main domains of apathy are de-
fined as: diminished initiative, diminished interest and diminished emotional
expression/responsiveness (cf. Miller et al., 2021). A decrease in initiative was
defined as being less spontaneous and/or active than usual self: less likely to ini-
tiate usual activities such as hobbies, chores, self-care, conversation, work-re-
lated or social activities (dimension B1). Symptoms of decreased interest include
reduced participation in activities even when stimulated, less persistence in
maintaining or completing tasks or activities, being less interested in, or less cu-
rious about events in one’s environment, activities and plans made by others, be-
ing less interested in friends and family (dimension B2). Among the features of
reduced emotional expression/responsiveness, there are: less spontaneous emo-
tions, being less affectionate compared to one’s usual self, expressing less emo-
tion in response to positive or negative events, experiencing less concern about
the impact of their actions on other people, and less empathy (dimension B3).
Importantly, the authors propose the co-occurrence of cognitive impairment/de-
mentia as a necessary criterion for diagnosing apathy in patients with neurocog-
nitive disorders (criterion A). The other criteria are like those proposed by
Robert et al. (2009, 2018): for a diagnosis of apathy, a constant or frequent pres-
ence of at least one symptom from two or three domains is necessary, observed
over the last four weeks, reflecting a change in the patient’s usual behavior re-
ported by the patient or an observer (criterion B). Symptoms cannot be exclu-
sively explained by psychiatric illness, intellectual disability, change in level
of consciousness, motor or sensory deficits, or direct effects of a substance
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(criterion C) but must cause clinically significant impairment of an important
area of functioning (personal, social, occupational) (criterion D).

Methods of Diagnosing Apathy

Symptoms of apathy can be identified based on three sources: interview, ob-
servation of the patient’s behavior and clinical examination — a combination of
the above methods is considered optimal (Seniéw et al., 2005). It is important to
determine the patient’s pre-morbid personality traits in anamnesis, exclude sit-
uational causes (e.g. lack of stimulation, loneliness) and — during appropriate
medical examinations — somatic problems (e.g. hormonal or metabolic disorders)
whose clinical picture may imitate apathy syndrome. A full diagnosis should
also include a detailed assessment of cognitive functions and the emotional/per-
sonality domain (among others for depressed mood, anxiety, guilt, resignation
thoughts, suicidal thoughts, and vegetative symptoms of depression). Apart
from depression, fatigue may also make a proper diagnosis difficult — fatigue is
a common consequence of brain damage, but according to studies it does not cor-
relate with apathy (Douven et al., 2017).

Using the standardized methods of assessment makes it possible to record
the nature of apathy, its severity, changes in response to various stimuli (among
others, therapeutic strategies), as well as relationships to other elements of the
clinical picture. For several decades, there has been a development in diagnostic
methods for apathy, based mainly on structured interviews (Lazaro-Perlado,
2019). These tools differ significantly due to diagnostic criteria as well as clinical
populations for which they are intended. Some of the methods are fully intended
for assessment of apathy symptoms, while others contain only some subscales
concerning this aspect of functioning. One of the first specific tools for assessing
apathy, originally used in research on Alzheimer’s disease (AD), was the Apathy
Evaluation Scale, developed by R. Marin (AES, Marin et al., 1991), and based on
his diagnostic criteria. Currently used in studies of patients belonging to differ-
ent clinical populations, it is still very popular in English-speaking countries
(Lee et al., 2020). Other frequently mentioned and easily accessible online tools
are, among others, the AES-based Apathy Scale (Starkstein et al., 1992) and the
Apathy Inventory (Robert et al., 2002). In research on dementia syndromes,
a multidimensional Neuropsychiatric Inventory (NPI) is often used, a tool that
assesses several other domains of functioning in addition to drive and motiva-
tional aspects (Cummings et al., 1994). Intensive development of diagnostic
methods is observed especially in studies of patients with AD and Parkinson’s
disease (PD), both due to the large size of these populations and high prevalence
of apathy in these diseases. In PD, the proposed methods of detailed assessment
(e.g. Lille Apathy Rating Scale, LARS, Sockeel et al., 2006) consider the speci-
ficity of this disease symptoms, including motor deficits, which may wrongly
suggest a diagnosis of apathy (e.g. slowness, hypomimia). In diseases associated
with high prevalence of apathy, global neurological scales often consider this
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aspect of patient’s functioning, at least in screening (e.g. Unified HD Rating
Scale, UHDRS; Unified PD Rating Scale, UPDRS). It is worth noting that there
are still only a few available tools that provide assessment of different dimen-
sions or subtypes of apathy, as opposed to providing only a general verification
of its presence and severity. An example of a more detailed diagnostic method is
the above-mentioned LARS scale, a structured interview covering nine domains
of functioning, and the Apathy-Motivation Index (AMI, Ang et al., 2017) devel-
oped on its basis. The Dimensional Apathy Scale (DAS, Radakovic & Abrahams,
2014) also belongs to this group of tools. It is based on the framework of three
apathy dimensions (initiating, executive and emotional). DAS studies have
shown significant differences not only in the severity but also in the apathy pro-
files in various neurodegenerative diseases (Radakovic et al., 2018).

Many of the tools mentioned above have their self-report and proxy versions
for a relative and/or clinician — using both of them is a practice recommended by
experts since it increases the sensitivity of evaluation and assesses the patient’s
insight into their symptoms — according to research, self-awareness of apathy
symptoms can be significantly limited (Leéniak et al., 2022; Mele et al., 2020).

Distinguishing Apathy From Depression

Decreased drive and motivation is an important feature in the clinical pic-
ture of mood disorders, often present even in their mild forms, such as dys-
thymia, especially in the elderly (Steffens et al., 2022). It is most typical of se-
vere depressive episodes, in which the prevalence of apathetic symptoms can
reach up to 53% (Ishizaki & Mimura, 2011). Despite the partial overlap in symp-
toms, much attention has been paid in the literature to differentiate between
1solated apathy and depression, especially in individuals with brain injuries
(Levy et al., 1998). Depression is thought to be primarily an “emotional disor-
der,” while apathy i1s primarily considered a “motivational disorder” (Ishizaki
& Mimura, 2011). Apathy and depressive disorders have been shown to be dis-
tinct both in terms of clinical picture and hypothetical pathomechanism (Jaracz,
2008). The decline in frontal lobe metabolism reported in depressed patients
may also be associated with apathy syndrome, but during a depressive episode,
in other parts of the limbic system metabolism increases in proportion to sever-
ity of mood disorders. These regions include, among others, amygdala, ventro-
lateral part of prefrontal cortex, and subgenual anterior cingulate gyrus
(Drevets et al., 1992, 1999, 2002). In the clinical picture of apathy syndrome, af-
fective symptoms typical of a depressive syndrome (such as sadness, anxiety,
negative thoughts, pessimism, and guilt) or significant sleep and appetite disor-
ders are not present. On the other hand, in an 1solated depressive syndrome (es-
pecially of mild/moderate severity) there is a lack of significant features of indif-
ference and a decrease in emotional reactivity typical for apathy — the main
characteristic of depression being relative predominance of negative emotions
and focus on negative stimuli, without a significant quantitative reduction in
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overall level of reactivity — it is secondarily reduced only in relation to reward
signals (McFarland & Klein, 2009).

Apathy in Focal Brain Injury

Apathy is a common consequence of stroke and traumatic brain injury
(TBI). In a pioneering study by Starkstein et al. (1993), it was diagnosed in 23%
of 80 patients with vascular disease — half of them, however, showed co-occur-
ring symptoms of depression. In another study, 28% of participants showed apa-
thy syndrome without accompanying depressed mood (Andersson et al., 1999),
in further studies this percentage ranged between 20—25% (Jorge et al., 2010).
The results indicate, among others, a higher prevalence of apathy in the chronic
phase of the disease (6—12 months), the absence of a significant association with
the severity of motor disability (Angelelli et al., 2004), older age, functional de-
pendence on the caregiver, and more severe cognitive deficits in patients with
post-stroke apathy (Brodaty et al., 2005; Santa et al., 2008), as well as lower
rates of improvement in daily functioning (Hama et al., 2007; Santa et al., 2008).
Some studies have not confirmed the relationship between stroke location and
apathy at all (Angelelli et al., 2004), others indicate a higher prevalence of dam-
age to anterior region of right hemisphere of the brain (Bearded et al., 2005), bi-
lateral damage to basal ganglia (Bhatia & Mardsen, 1994; Carnes-Vendrell
et al., 2019; Hama et al., 2007), bilateral lesions of medial parts of thalamus
(Carrera & Bogousslavsky, 2006) or frontal lobes — in the latter location, apathy
is considered a typical element of the clinical picture (Carnes-Vendrell et al.,
2019). Damage to internal capsule, resulting in disruption of neuronal connec-
tions of globus pallidus and substantia nigra with thalamus, also seems to corre-
late with this syndrome (Starkstein & Manes, 2000).

Studies suggest that apathy can be a chronic deficit even in relatively mild
vascular brain injury: Carnes-Vendrell et al. (2019) found that it was still
present in 34.1% of patients one year after a mild stroke or even only an episode
of transient ischemic attack (TTA). A link between apathy and post-stroke cogni-
tive impairment has been noted (mainly in auditory-verbal learning, delayed re-
call, semantic fluency, abstract reasoning, and attention), which, according to
researchers, may signal a functional interdependence of neuronal networks reg-
ulating these functions and motivational aspects of goal-directed behavior (Tay
et al., 2021).

In the case of traumatic brain injury (TBI), apathy is also a common conse-
quence (45-50% of patients: Arnould et al., 2015), associated with poorer reha-
bilitation outcomes (Brett et al., 2017), increased caregiver stress (Bayen et al.,
2013) and difficulties in social reintegration of patients (Arnould et al., 2015). It
seems that apathy in TBI disorders may be as persistent as in the case of post-
stroke apathy — in longitudinal studies they have been described in more than
half of patients even 8 years after the onset of the disease (Monsalve et al.,
2012). Not surprisingly, prefrontal cortex is indicated as the most common
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lesion location associated with the onset of apathy after TBI (Da Costa et al.,
2013). A study of 60 patients with TBI revealed an association between reduced
medial prefrontal cortex volume and a higher severity of apathy symptoms
(Guild & Levine, 2015). However, there are fewer publications analysing the
neuroanatomical correlates of apathy in TBI than in stroke (Le Heron et al.,
2018).

Apathy is also indicated as a significant problem for patients with brain tu-
mors: in one study, it was found in 63.6% of patients with frontomedial localisa-
tion of meningiomas, and in 25% of patients with tumors located in ventral part
of frontal lobes (Peng et al., 2022). Infrequently, apathy may be the first isolated
signal of tumor growth, which poses a particular diagnostic challenge (Zarandy
et al., 2023). A review of available studies suggests that it is not possible to pre-
dict the location of the lesion in such cases (Madhusoodanan et al., 2015). Apa-
thy may also occur after surgical tumor removal — it is often observed in the
postoperative period as a consequence of frontal lobe glioma resection, correlat-
ing, among others, with high grade tumor type, a left-sided location of the lesion,
involvement of anterior cingulate gyrus, dorsolateral and/or orbital prefrontal
cortex, as well as a decreased score in the phonemic verbal fluency test: a low re-
sult obtained in the examination during awake brain mapping is indicated as
possible predictor of post-operative apathy (Motomura et al., 2023).

Apathy in Diseases With Basal Ganglia Involvement

In Parkinson’s disease (PD), apathy often co-occurs with depression, but it
can be an isolated syndrome as well as the first clinically noticeable sign of the
disease (Pont-Sunyer et al., 2014). At the stage of PD diagnosis, apathy is diag-
nosed in 20-36% of patients, after the introduction of dopaminergic medication
it tends to subside, but after 5-10 years of the disease its frequency increases
again, reaching 40% in patients without dementia to even 70% in patients with
PD dementia (Mele et al., 2020; Pagonabarraga et al., 2015; Starkstein et al.,
2009). A significant problem accompanies the therapeutic use of subthalamic
nucleus deep brain stimulation (STN-DBS) in PD — it has been shown that it
may be associated with the onset or worsening of apathy (Zoon et al., 2021). It
has been suggested that in PD, apathy is a direct consequence of brain disease
rather than a psychological response to acquired disability (Pluck & Brown,
2002), and in the case of selected genetic mutations (especially in the glucocere-
brosidase gene), symptoms of apathy may precede any motor symptoms (Pachi
et al., 2021). Apathy in PD is associated with executive dysfunctions, which may
indicate a common pathomechanism of some symptoms (dysfunction of cortico-
basal ganglia circuits, Pagonabarraga et al., 2015). This, in turn, is the so-called
executive apathy that correlates most strongly with a decline in quality of life of
PD patients and their ability to perform everyday activities (D’Iorio et al., 2017;
Radakovic & Abrahams, 2018). The presence of apathy in PD is also associated
with poorer outcomes of movement disorders treatment and is sometimes
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indicated as the symptom causing the greatest burden on caregivers (Mele et al.,
2020).

In Huntington’s disease (HD), apathy may affect as many as 55—-90% of pa-
tients (Krishnamoorthy & Craufurd, 2011; Thompson et al., 2012). It strongly
correlates with disease duration, being an inevitable consequence of its progres-
sion; it has even been indicated as a marker of severity of the neurodegeneration
process in HD (De Paepe et al., 2019). The main deficit of auto-activation may
manifest itself long before the first motor symptoms: patients studied by
De Paepe et al. (2019) initially emphasized that they needed external encour-
agement to act, other aspects of apathy emerged and increased as the disease
progressed. The main localization of cerebral pathology, associated with clinical
manifestations, was thalamus, but in a two-year follow-up in 171 patients, no
association between atrophy of other subcortical structures and worsening of ap-
athy was demonstrated (Baake et al., 2018). As in PD, apathy in HD is closely
related to executive dysfunction, and it is strongly reducing quality of life of pa-
tients and their caregivers (Ready et al., 2008).

In the neurological form of Wilson’s disease (WD), preliminary reports indi-
cate, among others, the incidence of apathy in about 27% of patients, its inde-
pendence from depressed mood, co-occurrence with executive dysfunctions and
low patient insight into symptoms (Leéniak et al., 2022), this issue, however, re-
quires further research.

Apathy in Dementia

It is estimated that apathy occurs in 20-25% of patients with Alzheimer’s
disease (AD) in its early stages, in 80% it develops over time and can occur with-
out accompanying mood disorders (Nobis & Husain, 2018; Starkstein, 2001). Ap-
athy in AD correlates with decreased glucose metabolism in orbitofrontal cortex
and ventral striatum, while hypometabolism in ventral tegmental area is associ-
ated with apathy in other types of dementia as well (Le Heron et al., 2018;
Theleritis et al., 2017).

Studies indicate a high prevalence of apathy in Lewy body dementia
(DLB) — it affects about 50% of patients and is more strongly associated with ex-
ecutive dysfunctions than in AD (Bjoerke-Bertheussen et al., 2012; Breitve et al.,
2018).

Prevalence of apathy is estimated to be even higher in neurodegenerative
diseases with more pronounced involvement of prefrontal cortex and caudate
nuclei, such as progressive supranuclear palsy (PSP) and frontotemporal de-
mentia (FTD) (Litvan et al., 1996). In these diseases, apathy is particularly of-
ten one of the first neuropsychiatric symptoms to be revealed, and even a pro-
dromal sign of illness. According to many authors, it may be even more clearly
distinguished from depression than in PD (Bathgate et al., 2001; Litvan et
al., 1996; Naarding et al., 2009). It has been shown that severity of apathy in
PSP and FTD is higher than in AD, while severity of depression it is lower
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(Derouesné et al., 2012; Litvan et al., 1996). In PSP, major depression is rare, in
contrast to impulsivity, executive dysfunction, and apathy, affecting an average
of 58.3% of patients (Flavell & Nestor, 2022; Millar et al., 2006). The latter cor-
relates primarily with cortical atrophy of frontomedial regions and insular area
(Stanton et al., 2013).

In FTD, apathy is the hallmark symptom of the behavioral variant (up to
100% of patients — Merrilees et al., 2013). Predominance of apathy symptoms in
the emotional domain is indicated, in comparison with decreased intellectual cu-
riosity and limited initiation of activity, which are slightly more common in pa-
tients with AD (Fernandez-Matarrubia et al., 2017). Apathy is also observed in
most patients with semantic dementia (SD), but its severity is usually lower
than in the behavioral variant of FTD (Merrilees et al., 2013).

Apathy is also indicated as an important clinical feature in amyotrophic lat-
eral sclerosis (ALS), although this neurodegenerative disease is usually consid-
ered a model example of isolated motor pathology (cognitive and behavioral dis-
orders are found in about half of patients, although dementia is rare —
cf. Abramzon et al., 2020; Giordana et al., 2010). Prevalence of apathy in ALS re-
ported in the literature ranges between 31 and 56% (Lillo et al., 2011), studies
suggest a leading role for initiation disorders occurring regardless of both the de-
gree of motor disability and other dimensions of apathy (Radakovic et al., 2016).

In the case of dementia, it is noted that the presence of apathy not only sig-
nificantly increases the level of stress and burden on the caregivers of affected
patients (Diehl-Schmid et al., 2013; Merrilees et al., 2013), but is also associated
with faster disease progression and earlier need for institutional care (Breitve
et al., 2018).

In patients with mild cognitive impairment (MCI), the presence of apathy
doubles the risk of developing dementia, regardless of the impact of depression
(Ma, 2020), while in small vessel disease (SVD), frequent screening for apathy is
postulated, since it is considered an early signal of dementia with greater prog-
nostic significance than depression, as well as a sensitive clinical indicator of
white matter circuits damage (Tay et al., 2020).

Brain Mechanisms Underlying Apathy

An analysis based on the concept of functional neuronal circuits may help ex-
plain the variety of brain damage locations that lead to apathy. Especially in the
case of focal lesions, in which dysfunction of a given circuit is caused not only by
focal damage to specific brain structures, but also by dynamic changes resulting
from diaschism and/or secondary neurodegeneration, which may have additional
impact on worsening or remission of apathy symptoms over time (Tay et al., 2021).

Motivated, goal-directed behaviors are regulated by a complex network of
interconnected brain regions, primarily involving medial frontal cortex as well
as caudate nucleus, putamen, dorsal anterior cingulate cortex, ventral tegmen-
tal area, and ventral pallidum (Le Heron et al., 2018). However, it has been
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suggested that different clinical manifestations of apathy (or its subtypes) may
be due to partly separate brain mechanisms (De Paepe et al., 2019; Pagonabar-
raga et al., 2015; Stanton et al., 2013).

According to research, both the intentional (auto-activation), emotional and
cognitive aspects of apathy involve basal ganglia, dorsolateral prefrontal cortex,
and their connections with caudate nucleus. However, the key symptoms of apa-
thy in the emotional domain seem to be mainly due to orbitofrontal cortex and
subgenual cingulate disfunction, while dysfunction of dorsolateral prefrontal
cortex and functionally connected posterior parietal regions is associated with
apathy revealed primarily in the cognitive domain (Pagonabarraga et al., 2015).
Generalized dysfunctions of basal ganglia, prefrontal medial cortex, and espe-
cially supplementary motor area (SMA) are most often described in apathy with
a leading deficit of auto-activation (Bonnelle et al., 2016).

According to Levy (2012), dysfunctions of limbic regions of frontal lobes (or-
bitomedial prefrontal cortex) and basal ganglia (especially ventral striatum)
lead to apathy mainly due to difficulties in assigning affective value to a specific
context of behavior. On the other hand, dysfunctions of frontal associative re-
gions (“cognitive” — mainly dorsolateral) and basal ganglia (primarily caudate
nucleus) lead to a quantitative reduction of goal-directed behavior secondary to
disruption of strategies necessary for implementation of its program. Overlap-
ping of both mechanisms or more generalized bilateral disruptions of prefrontal-
basal ganglia circuits can result in the most severe disorders of auto-activation.

White matter tractography studies of the brain (diffusion tensor imaging,
DTI) seem to suggest a tendency towards hemispheric asymmetries in the dis-
cussed processes: higher level of auto-activation deficit has been shown to be asso-
ciated with dysfunction of right uncinate fasciculus, while apathy in the cognitive
domain — with disruption of right hemisphere frontostriatal tract and left dorso-
lateral prefrontal cortex to caudate nucleus pathway (De Paepe et al., 2019). De-
pending on the disease, apathy may be associated with different patterns of
changes in functional neuroimaging, e.g. in patients with the behavioural variant
of FTD, hypometabolism has been described, among others of left lateral, medial,
orbitofrontal cortex and anterior cingulate, while in AD changes in anterior cingu-
late were right-sided (Fernandez-Matarrubia et al., 2017). Another study of pa-
tients with AD and apathy has shown bilateral hypometabolism in insula and or-
bital prefrontal cortex, while left-sided hypometabolism was revealed in putamen,
thalamus, and nucleus accumbens (Jeong et al., 2018).

Summary

In current literature, various concepts of apathy syndrome still coexist, but
1ts syndromic character is widely accepted, as well as the assumption that sev-
eral variants/subtypes of apathy can be distinguished (Lanctot et al., 2017;
Léazaro-Perlado, 2019). Studies indicate high prevalence of apathy in neurologi-
cal diseases, especially those associated with damage to prefrontal cortex and/or
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basal ganglia. Unfortunately, the results are not easy to generalize, mostly due
to the diversity of both apathy criteria and tools used for assessment (e.g. uni-
vs. multidimensional), heterogenity of the studied clinical groups and possible
mechanisms of disorders. Efforts to unify criteria for recognizing apathy and
standardize diagnostic methods are an important direction of expert activity in
this field. Unfortunately, in the latest diagnostic manuals (International Classi-
fication of Diseases, Eleventh Revision, ICD-11; Diagnostic and Statistical Man-
ual of Mental Disorders, Fifth Edition, DSM-5), apathy is still considered only as
one of the symptoms of other disorders and not as a separate syndrome. It may
hinder and reduce its diagnosing in the field of brain disease. (Tay et al., 2021).
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