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Abstract
In everyday practice, the doctor rarely encounters only one specific disease, more often a patient with comorbid 
pathology comes to him. Such a group of concomitant diseases are mental disorders. Their prevalence in cardio-
logy practice reaches 80%. Mood affective, anxiety and somatization disorders, as well as cognitive impairment 
are observed most often. The review looked at mental disorders that occur in cardiac diseases with the highest 
number of deaths, such as coronary heart disease, including myocardial infarction and cardiac arrhythmias, ar-
terial hypertension and cerebrovascular diseases. Including attention is paid to the senile asthenia syndrome, 
which is accompanied by cognitive impairment, loss of previous vital interests and depression. The review high-
lights the questions of re gular and adequate psychopharmacotherapy of cardiovascular diseases, which leads to 
a statistically significant decrease in the frequency of their exacerbations, which reduces the number of doctors 
who come to see for somatoge nic symptoms, and also allows to improve the prognosis of the underlying disease 
and significantly reduce mortality. It was observed that the doctor should take into account the fact that modern 
cardiological preparations have effects that can cause side effects in the form of mental disorders when choosing 
a therapy. Understanding the processes of formation and occurrence of mental diseases in a patient with cardio-
vascular pathology, as well as methods for their correction, can increase the effectiveness of the therapy and im-
prove the prognosis of the underlying disease.
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It has become increasingly rare that doctors deal 
with only one specific disease as comorbid patholo-
gies become more frequent in everyday practice [1]. 
Mental disorders constitute one of these groups of 
concomitant diseases. It is known that their preva-
lence is high in somatic patients, including patients 
with cardiovascular diseases (CVD), and, accor­
ding to various sources, 1.5–5 times higher than in 
the general population [2]. This group of patholo-
gies includes various types in clinical presentation; 
however, coronary heart disease (CHD), including 
myocardial infarction and cardiac arrhythmias; ar-
terial hypertension (AH); and cerebrovascular di-
seases, including stroke, account for about 80% of 
lethal outcomes [3].

The prevalence of mental disorders at the clini-
cal and subsyndromal levels in cardiology is more 
than 80%, among which affective, anxious, and 
somatic disorders are predominant [4]. Moreover, 

mental disorders can be due to organic brain da-
mage leading to cognitive impairment and, as 
a result, dementia [5]. This is consistent with ex-
pert opinions provided in the recommendations 
for diag nostics and treatment of acute and chro-
nic heart failure, where special attention is drawn 
to cognitive impairment, “senile asthenia,” and 
acute delirium [6]. Senile asthenia syndrome (“fra-
gile” patients) is a key concept in modern geriat-
rics, characterized by age-associated decline in the 
physiological reserve and functions in many of the 
body systems, accompanied with the development 
of cognitive disorders, loss of previous vital inte-
rests, and depression, in addition to physical invo-
lutive processes [7].

Mental disorders in CVD. The prevalence of 
AH among the adult population is 30–45% [8]. AH 
is an independent disease and its high prevalence 
and poor control make it an independent risk factor 
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for the development of CVD [3]. It is one of the most 
significant risk factors for the development of CHD, 
and the issues on its therapeutic prophyla xis pose an 
urgent concern for modern cardiology [9, 10].

The mental status of AH patients has certain 
patterns. At disease onset, the anxious component 
predominates, followed by the neurotic, hypochon-
driacal, depressive, or hysterical components [11]. 
Many studies confirm a causal relationship be-
tween AH and affective disorders [12]. Anxiety and 
depression are independent risk factors involved in 
AH development, affecting CVD patient progno-
sis [13]. The prevalence of anxiety and depressive 
di sorders in AH patients is higher than in other di-
seases [14, 15].

AH is an independent risk factor for cognitive 
impairment regardless of age [16]. This is because 
of both the high prevalence of the disease among 
middle-aged and elderly patients and the nature of 
damage to the cerebral vessels inherent only to this 
disease. Even in adolescence, high blood pressure 
(BP) causes damage to a number of cognitive func-
tions, mathematical and creative ones in particu-
lar [17].

The role of AH in the development of demen-
tia has been demonstrated in large-scale studies 
Fra mingham, EVA Gothenburg, and the Honolu-
lu-Asia Aging Study [18–21]. These studies have 
shown the role of AH as the main eliminable risk 
factor for the development of cognitive impairment 
and also noted uncontrolled hypertension as a sig-
nificant risk factor [17]. The development of cog-
nitive disorders in AH patients can be caused by 
acute cerebral circulation disorders, damage to the 
white matter of the brain, and acceleration of de-
generative processes in the cerebral cortex [22].

Anxiety, depression, and stress are independent 
risk factors for the development of atherosclero-
sis and CHD, which determine the significance of 
changes in mental status [23]. The social functio-
ning of patients is worsened by the combination of 
CHD and depression more than by each of these 
diseases separately [24].

The prevalence of depressive disorders in CVD 
patients reaches to 60% [25]. According to the 
World Health Organization (WHO), while main-
taining current demographic trends, by 2020, 
CHD and depression will occupy a leading posi-
tion among all diseases by the number of lost years 
of working life due to disability [26]. There are 
three main factors that can lead to disease onset, 
i.e., depression as a psychopathological reaction 
to the disease, depression as a direct consequence 
of CVD, and depression as a result of side effects 
of treatment for the underlying disease (e.g., intake 
of β­adrenoceptor blocking agents) [27].

A number of general genetic mechanisms de-
termine the development of depression and major 
CVDs leading to chronic heart failure (CHF) [28]. 
One of them is the polymorphism in the angioten-
sin-converting enzyme (ACE) gene, associated not 
only with ACE activity but also with hypercorti-
solemia, which is a significant neuroendocrine 
component of depression [29].

Angiotensin II serves as the major effector of 
the renin-angiotensin-aldosterone system. It has 
a direct stimulating effect on the corticotropin- 
releasing hormone expression, which in turn ac-
tivates the hypothalamic-pituitary-adrenal axis, 
which precedes depression onset [30]. In patients 
with depression, even without CVD, aldosterone 
level is noticeably increased; hence overproduction 
of aldosterone by the adrenal cortex not only plays 
an important pathophysiological role in the deve-
lopment of AH, CHD, and CHF but is also a cha-
racteristic feature of depressive disorder [31].

CHD, CHF, and AH are etiological factors for 
the development of atrial fibrillation, as they con-
tribute to both increased atrial ectopic activity and 
impaired cardiac conduction, leading to the pro-
gression of atrial structural remodeling [32]. In 
patients with atrial fibrillation, anxiety and hypo-
chondriacal disorders are often noted [33] and sub-
sequently depressive disorders, due to the severe 
course of CVD that can develop to CHF [34].

Acute myocardial infarction (AMI) and its com-
plications pose a serious problem to modern me-
dicine due to its high mortality rate [35]. Mental 
disorders in AMI patients are recorded in 30–50% 
of cases [36], which is primarily due to the patient’s 
emotional and personal response (fear of sudden 
death, repeated AMI, job loss, possible disability) 
to such life-threatening condition. External social 
factors, such as the significant others’ response to 
a serious illness and the quality of care from me-
dical personnel, have a certain influence on the pa-
tient’s mental status [37].

It is important to note that anxiety and depres-
sive disorders constitute the majority of all men-
tal changes in a patient with this condition [38]. 
Clinically, this is manifested by increased irrita-
bility, the onset or frequency of pain symptoms, 
diminished physical load tolerance, sleep distur-
bances, palpitations, and arrhythmias, leading to 
a more severe course of the disease, which in turn 
significantly lengthens the duration of therapy and 
subsequent rehabilitation [39].

According to the INTERHEART Study, depres-
sion is one of the three leading causes of death from 
cardiovascular events [40]. The analysis of the mor-
tality data of AMI patients with and without de-
pression showed that AMI patients with depression 
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had 5 times higher risk of mortality than in patients 
without depression [41]. Treatment of depression in 
AMI patients can significantly reduce risk of death, 
repeat revascularization, and the number of hospi-
talizations [42].

It is important to note the prognostic siginifi-
cance of delirium among AMI complications. It 
represents a variety of conditions accompanied by 
both qualitative (delirium, amentia, and oneiroid) 
and quantitative (obtundation, stupor, and coma) 
disorders of consciousness, as well as impairment 
of associated cognitive and other mental functions 
[43]. Delirium can lead to the aggravation of soma-
tic pathology due to the complexity of its diagnos-
tics and treatment. It is considered as a significant 
unfavorable factor in the clinical prognosis of the 
underlying disease, which is determined by a clear-
ly established relationship between the develop-
ment of this condition in the early period of AMI 
and mortality in this group of patients [44].

The factors that determine the development of 
delirium in AMI include the prevalence of myo-
cardial damage, the state of myocardial contrac-
tility, deterioration of rheological properties, and 
changes in the gas composition of the blood due 
to a decrease or absence of cerebrovascular re-
serve, as well as a patient’s awareness of his illness, 
a sharp limitation of physical activity, a psycholo-
gically stressful atmosphere in the intensive care 
unit, and polypharmacotherapy [45]. The avai lable 
data on the prevalence of delirium in AMI pa-
tients, obtained from Russian studies [46–48], are 
significantly lower than the level established by in-
ternational experts [49, 50], which may be due to 
a more thorough diagnostic search and the inclu-
sion of this complication in the diagnosis structure 
of the underlying disease. A group of patients with 
delirium is characterized by old age, the presence 
of a burdened neurological history, and a high risk 
of TIMI [51] of mortality in the next 30 days [45].

There is a close relationship between the central 
nervous system and the immune system [52, 53]. 
Inflammation is known to play a significant role in 
the pathogenesis of atherosclerosis [54]. The role 
of inflammatory processes in the development of 
depression is a problem that probably gained the 
greatest attention [55]. There are theories which 
state that an increased level of pro­inflammatory 
markers, such as C-reactive protein [56], interleu-
kin­6 [57], and tumor necrosis factor α [58], was 
detected in patients with depression to a greater ex-
tent than in healthy people, regardless of somatic 
diseases [59].

The principles of drug therapy of mental di­
sorders in cardiology. In Russia, the procedure for 
the use of psychopharmacotherapy for the treat-

ment and prevention of mental disorders in CVD 
patients was described for the first time in the 
Guide to Primary Health Care, which states that 
a general practitioner is able to correct and treat 
mild forms of depression [60]. Moreover, the dura-
tion of preventive psychopharmacotherapy in CVD 
patients is determined by the dynamics of psycho-
pathological disorders [61].

The development of depression and CVD is 
based on pathophysiological processes that are 
close in mechanisms, which suggests a possible re-
lationship between these conditions and their mutu-
al potentiating effect. Thus, ACE inhibitors, which 
serve as the main class of drugs in the treatment 
of AH [62] and CHD [63], are capable of exerting 
an antidepressant and antianxiety effect, which in-
directly confirms the common pathogenetic me­
chanisms underlying CVDs and depression [64]. 
In CHD patients, even in the absence of clinically 
pronounced symptoms of depression, the use of an-
tidepressants improves the prognosis of the under-
lying disease and survival [65], which can be due to 
both the somatic nature and the effect of drugs on 
the CVD pathogenesis [66].

There is a well­known classification of applied 
groups of psychopharmacological drugs, such as 
antipsychotics (neuroleptics), anxiolytics (tranqui-
lizers), antidepressants (thymoanaleptics), nootro-
pics, and substances with a nootropic component of 
action, stimulants, and mood stabilizers [67].

A complex therapy of AH is of great impor-
tance, which includes the targeted effect on af-
fective disorders and comorbid AH [68]. For this 
purpose, a group of antidepressants is used, and it 
is suggested that their effect is due to a decrease 
in the pathological activity of the sympathoadrenal 
system [69]. There are three classifications of anti-
depressant drugs [70]:

1) Drugs of nonselective action that block the 
neuronal reuptake of monoamines (tricyclic an-
tidepressants [TCA]) and neuronal reuptake of 
serotonin and norepinephrine (amitriptyline, imi-
pramine) and drugs of selective action that block 
the neuronal reuptake of serotonin (fluoxetine) and 
norepinephrine (maprotiline)

2) Inhibitors of monoamine oxidase (MAO) of 
nonselective action (nialamide, transamine), inhi-
biting MAO-A and MAO-B, and those of selective 
action, inhibiting MAO-A (moclobemide)

3) Monoamine receptor agonists, i.e., norad-
renergic and specific serotonergic antidepressants 
(mirtazapine, mianserin), as well as specific sero-
tonergic antidepressants (trazodone, nefazodone)

It should be noted that the use of TCAs in me-
dium therapeutic doses can lengthen the QT, QRS, 
and PQ intervals on the patient’s electrocardiogram 
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and can cause tachycardia, orthostatic hypotension 
(especially in elderly patients), increased drowsi-
ness, decreased concentration and attention defi-
cit, and intellectual activity, associated with their 
effect on central α­adrenergic receptors and sero-
tonin, muscarinic, and histamine H1 receptors [71].

A new generation of antidepressants includes 
the selective serotonin reuptake inhibitor (SSRI) 
sertraline which has a high antidepressant activi-
ty and does not have side effects characteristic of 
TCAs. This group of drugs rarely cause side ef-
fects and do not cause withdrawal symptoms [72–
74]. SSRIs do not only have antidepressant but also 
antianxiety effects [71]. There is also evidence of 
the absence of a negative effect of sertraline on the 
cardiovascular system [75, 76].

In a study of the effect of complex therapy with 
antihypertensive drugs (captopril or meto prolol) 
and SSRI antidepressants on the clinical condi-
tion, BP, and myocardial functional state in patients 
with AH and concomitant affective disorders, 
positive dynamics was noted in patients taking 
antidepressants. Although the administration of an-
tidepressants lasted for only 3 months, it persis ted 
throughout the follow­up period [69]. A decrease in 
the index of relative wall thickness, in accordance 
with the literature [77], indicates left ventricle re-
modeling. In the study [69], the degree of decrease 
was noticeable in patients receiving antihyperten-
sive drugs in combination with antidepressants, 
which was the result of a significant decrease in the 
activity of the renin-angiotensin and sympathoad-
renal systems when using antidepressants in com-
plex treatment.

There is evidence that some antidepressants 
have an antiarrhythmic effect [78, 79]. Thus, TCAs 
can reduce intracardiac conduction as well as ven-
tricular excitability and inhibit ectopic activity and 
delay atrial and ventricular depolarization, thereby 
increasing the QT, PQ, and QRS intervals and de-
creasing the T wave amplitude [80]. In turn, SSRI 
drugs, which do not have such effect, can increase 
the blood levels of some antiarrhythmic drugs [81].

Currently, benzodiazepines and butyrophenone 
derivatives, individually or in combination, are the 
drugs of choice to treat delirium in patients in the 
acute period of myocardial infarction [45]. Conti-
nuous administration of sedatives leads to a more 
reliable and predictable anxiolysis with maximum 
benefit and minimal side effects in AMI patients 
[46, 49].

An important aspect in the prevention of cog-
nitive impairment in hypertensive patients is ade-
quate antihypertensive therapy, in addition to 
nonpharmacologic means [81]. Neuropsychologi-
cal studies in AH patients demonstrate that BP nor-

malization due to antihypertensive therapy leads to 
a marked improvement in cognitive functions even 
at short (3–6 months) treatment periods [82]. Olme-
sartan, an angiotensin II receptor blocker, is a high-
ly efficient modern antihypertensive drug that is 
able to favorably affect target organs and slow the 
progression of cognitive impairment and the deve-
lopment of dementia, in addition to effective con-
trol of BP [83]. The ACE inhibitor perindopril in 
combination with indapamide also has a similar ef-
fect [84].

It is important to note that at the stage of pro-
nounced cognitive impairment, psychosocial, and 
behavioral influences are necessary, which must 
be started as soon as possible after diagnosis [85]. 
To correct cognitive and behavioral disorders, ace-
tylcholinesterase inhibitors (galantamine, rivastig-
mine, donepezil) can be used, which is a substitu-
tion therapy in the treatment of mild to moderate 
Alzheimer’s disease, associated with the presence 
of cholinergic deficiency [86], and they help with 
mild to moderate vascular and mixed dementia to 
a lesser extent [87].

Another drug that can be used to correct such 
disorders is memantine, a noncompetitive N-me-
thyl-D-aspartate receptor antagonist. Its effective-
ness in correcting cognitive functions in patients 
with mild to moderate vascular dementia has been 
proven in two randomized placebo­controlled trials 
[88, 89]. For moderate and severe dementia, a com-
bination of memantine and central acetylcholines-
terase inhibitors can be used [90]. In a meta-analysis 
of the effectiveness of cerebrolysin, which inclu ded 
the results of six studies, it was found that the drug 
has a positive effect on cognitive functions in pa-
tients with vascular dementia [91]. Patients with 
senile asthenia are also recommended to use me-
mantine or acetylcholinesterase inhibitors [92, 93].

The most important considerations for the use 
of antidepressants in cardiology include patient’s 
tolerance, absence of side effects, safety in case of 
overdose, ease of use, minimal behavioral chang-
es, and minimal risk of unwanted interactions with 
other drugs [94]. This risk is minimized with the 
use of SSRIs, as well as reversible MAO type A 
inhibitors and selective serotonin reuptake sti-
mulants. Serotonin and norepinephrine reuptake 
inhibitors, selective norepinephrine reuptake inhi-
bitors, atypical antidepressants, and TCAs in small 
doses cause a slightly higher level of risk. Antide-
pressants such as nialamide are withdrawn from 
psychopharmacotherapy practice due to their high 
cardiotoxicity [95].

SSRIs are superior to tricyclic antidepressants 
as first­line drugs for the treatment of heart di sease 
patients with concomitant depressive  di sorders. 
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 Although they have comparable equal efficacy, 
their better tolerability and greater safety make 
them more suitable in healthcare practice [96]. 
SSRIs have negligible antihistamine and anticho-
linergic activity, do not have adrenergic properties, 
and are supposedly capable to inhibit platelet ag-
gregation, thereby increasing bleeding time. They 
are also dosed easily and do not affect the effi-
ciency of antihypertensive, antianginal, and an-
tiarrhythmic the rapy, as well as contractility and 
conduction of the heart muscle and BP. Howe­
ver, they can occasio nally reduce the heart rate. 
In addition, these drugs do not only have antide-
pressant but also anti anxiety effects and therefore 
are successfully used in patients with depression 
with concomitant anxiety symptoms, anxiety at-
tacks, and phobic syndromes [75]. In patients after 
AMI, they reduce the risk of recurrent infarction, 
overall mortality, and mortality from a recurring 
acute coronary event in comparison with patients 
not receiving SSRIs [97]. A posi tive effect of ser-
traline on the patient’s cognitive status was noted, 
which makes it a drug of choice in the treatment of 
“vascular” depression with signs of cognitive im-
pairment [26]. USA doctors most often prescribe 
sertraline for heart disease patients with depres-
sion [39].

The prevalence of depression increases with age 
due to the fact that it often has a common pathoge-
netic relationship with senile asthenia [7]. Patients 
with suspected depression are recommended to use 
SSRIs or non­SSRIs as first­line drugs [98]. When 
choosing between two groups of antidepressants, 
SSRIs are preferred due to better tolerance [99].

The use of benzodiazepine tranquilizers helps 
to reduce somatovegetative disorders in patients 
with a paroxysmal form of atrial fibrillation and 
enables to achieve positive results in the preven-
tion of rhythm disturbance attacks [100]. The pre-
sence of autonomic disorders in cardiac pathology 
serves as a pathogenetic basis for the use of com-
plex therapy of drugs with combined anxiolytic 
and antianxiety properties and agents that norma-
lize autonomic imbalance [101]. There are a large 
number of such drugs, but from the point of view 
of a medical practitioner as regards the use of the 
drug in a heart disease patient, tetramethyltetra-
azobicyclooctanedione has a competitive advan-
tage, as it has pronounced anxiolytic, vegeto-stabi-
lizing, stress-protective, and antioxidant properties, 
as well as high safety (it is a derivative of bicy-
clic bioureas and is close to natural purine meta-
bolism products) [72, 102]. The combination of the 
drug with antiarrhythmic drugs helps to reduce au-
tonomic imbalance, which reduces the arrhythmo-
genic readiness of the myocardium [103].

It is important to note that regular psychothe rapy 
and adequate pharmacotherapy for prophylactic pur-
poses in heart disease patients within 0.5–1.5 years 
significantly leads to a decrease in the frequency 
of CVD exacerbations, such as angina attacks, hy-
pertensive crises, paroxysmal arrhythmias, and in-
creased CHF symptoms, which significantly reduces 
the number of hospitals vi sits due to the somatoge-
nic symptoms not subject to objective disease se-
verity, according to laboratory, physical, and instru-
mental examinations (e.g., cenesthopathy, cardialgia, 
cephalalgia, anxiety attacks, precollaptoid states, 
hyperventilation syndrome, and asthenia) [104].

Negative psychotropic effects of certain heart 
disease drugs. All cases of mental side effects of 
drugs are registered in the WHO global database 
VigiBase [105]. This group of side effects also in-
cludes a large list of disorders. One of the most fre-
quent side effects when prescribing certain heart 
disease drugs is a pro­depressive effect which 
 causes the so-called “iatrogenic depression” [72]. 
The study of such side effects was started with an-
tihypertensive drugs, such as the drug reserpine 
derived from the plant Rauwolfia (Laffer F., Es-
selier A., 1953), which marked the beginning of 
a number of publications about registering them for 
patients. However, as a result of subsequent con-
trolled stu dies, it was revealed that the probabili-
ty of depressive episodes does not exceed that with 
the use of other antihypertensive drugs [106].

Currently, β­adrenoceptor blocking agents are 
one of the first­line drugs for CHF treatment, which 
effectively slow down the disease progression, re-
duce the number of hospitalizations, and improve 
prognosis in serious patients [107]. A side effect 
of these drugs is depression. Research in this area 
shows contradicting results. The first message was 
made by H. J. Waal [108], who noted a high le vel 
of depression among the group of hypertensive 
patients taking propranolol. Subsequent studies 
revealed the pro-depressive effect of the only lipo-
philic blockers, i.e., propranolol [109] and timolol 
[110]. The following mechanisms that determine 
this kind of effect have been proposed:

1) A centrally mediated specific β­adrenergic 
mechanism, when β­adrenoceptor blocking agents 
that penetrate the brain in a sufficiently large 
amount (especially lipophilic ones) bind to adre-
nergic receptors [111].

2) A centrally mediated specific serotonergic 
mechanism, when β­adrenoceptor blocking agents 
that penetrate through the blood-brain barrier also 
(1) bind to non-adrenergic (e.g., serotonergic) recep-
tors, (2) interfere with the signal passage to non­ad-
renergic pathways, and (3) disrupt activity and 
reactivity in controlled networks, thereby disrupting 
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behavioral/neuropsychological mechanisms [112].
3) A centrally mediated nonspecific mecha-

nism, when β­adrenoceptor blocking agents that 
penetrate the brain through the blood-brain bar rier 
inhibit the most sensitive neurons of the central 
nervous system due to their membrane-stabilizing 
properties (preventing the excitation of neurons).

4) The peripheral mechanism implies changes by 
β­adrenoceptor blocking agents in autonomous ac-
tivity on the periphery, which are then transmitted 
to the central nervous system to change the functio-
ning of various central mechanisms (systems) [113].

The significance of these mechanisms depends 
on the drug pharmacological characteristics, in 
particular the degree of lipophilicity, affinity for 
non- adrenergic receptors, membrane-stabilizing 
properties, and the dose [114]. Due to the low me­
thodological quality of the studies conducted in this 
field, new attempts were made to study this group of 
drugs, as a result of which, according to contempo-
rary systematic studies and meta-analyzes, no signif-
icant increase in symptoms of depression was detect-
ed in such patients, regardless of the pharmacological 
characteristics of the drugs [114]. This is evidenced 
by the results of the last placebo-controlled study 
which clearly demonstrated that depression during 
the period of drug administration is more common 
in the placebo group than in the control group [115].

According to some authors, calcium channel 
blockers also have a pro-depressing effect [116]. 
Subsequent studies rejected this statement and 
demonstrated the opposite result [117] and also re-
vealed that severity of such effects is significantly 
lower than that of β­adrenoceptor blocking agents 
[118]. Cases of depressive events are also reported 
in the adverse drug reaction base for ACE inhibi-
tors. Attempts have been made to relate depression 
and the use of this group of drugs [119]. Long­term 
studies concluded that drug intake, on the contrary, 
corrects depressive symptoms and, improves mood 
and cognitive function [120].

There were also cases of statin therapy in pa-
tients with primary hypercholesterolemia that 
caused depressive symptoms, suicidal ideation, and 
compulsive thoughts [121]. The Centre for Adverse 
Reactions Monitoring in New Zealand has recor­
ded 203 reports of psychiatric side effects asso-
ciated with statin intake (20.5% of all reports are 
related to simvastatin, atorvastatin, fluvastatin, and 
pravastatin). The reports included mood disorders, 
cognitive impairment, sleep disturbances, percep-
tual disorders, and other reactions (asthenia, fa-
tigue, lethargy, malaise, and drowsiness) [122].

The pathophysiological mechanism of the deve-
lopment of side effects in terms of the possibility of 
depression occurrence was due to a decrease in the 

level of serotonin, neurosteroids, and polyunsatu-
rated fatty acids in the cerebral cortex as a result 
of decrease in cholesterol level [123–125]. Subse-
quently, after a deeper analysis of the side effects 
of statins, it was revealed that it has no significant 
risk for side effects compared with other drugs, but 
there is the possibility of insomnia development 
[126]. It is believed that statins have a positive ef-
fect on cognitive functions and reduce the risk of 
dementia [127], and due to their anti­inflammatory 
properties and in combination with SSRIs, they can 
have a certain antidepressant effect [128].

Considering other mental side effects, there are 
examples of cases of digitalis intoxication with the 
development of acute psychotic phenomena due to 
severe (60% or more) inhibition of Na+/K+-ATPase 
in cardiomyocytes and the central nervous system 
[129]. For antiarrhythmic drugs, cases of acute psy-
chotic phenomena have been described for disopyr-
amide [130] and lidocaine, which, in case of excess 
concentration in the blood, has led to side effects in 
the form of increasing anxiety, mood changes, and 
hallucinations [131].

J.K. Kahn described a case of developing acute 
psychosis while taking nifedipine in an 84­year­old 
man whose symptoms disappeared after drug dis-
continuation. The author associated this condition 
with a disorder of the synthesis of neurotransmi­
tters (catecholamines in particular), excessive dopa-
minergic activity, and increased activity of tyrosine 
hydroxylase [132].

Among the latest drugs used in cardiology 
practice, there is the drug entresto (valsartan + 
sacubitril) which slows down the degradation of en-
dogenous natriuretic peptides, thereby enhancing 
their beneficial cardiovascular effects. However, 
some studies in animal models [133, 134] revealed 
that sacubitril may contribute to neuronal dysfunc-
tion and cognitive impairment in CHF patients due 
to possible neprilysin inhibition at the level of the 
central nervous system. Large­scale studies, such 
as PARAGON [135] and PARADISE-MI [136], are 
currently studying this issue. The current results of 
one retrospective cohort study aimed at identify-
ing the effects of sacubitril/valsartan on cognitive 
function in CHF patients who have been taking this 
drug for at least 3 months do not confirm the ex-
pected harmful effect [137].

Thus, it should be emphasized that understan-
ding the processes of the formation and occurrence 
of mental disorders in patients with cardiovascular 
pathology, as well as methods for their correction, 
can increase therapy efficiency and improve prog-
nosis of the underlying disease [138].
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diologii. (Depressive andanxiety disorders in cardiology.) 
2nd ed. М.: Anakharsis. 2009; 200 р. (In Russ.)

67. Belousov Yu.B., Kukes V.G., Lepakhin V.K., 
Petrov V.I. Klinicheskaya farmakologiya. Natsionalʹnoe 
rukovods tvo. (Clinical pharmacology. National guide.) М.: 
 GEOTAR-Media. 2014; 976 p. (In Russ.)

68. Rumyantseva G.M., Milopolʹskaya I.M., Grush-
kov A.V. et al. The effectiveness of Tanakan treatment of 
patients with borderline level psycho­organic syndrome 
who have received various doses of ionizing radiation in 
the past. Rossiyskiy psikhiatricheskiy zhurnal. 1999; (1): 
31–36. (In Russ.)

69. Vasyuk Yu.A., Dovzhenko T.V., Nesterova E.A. 
et al. Influence of combined antihypertensive and antide-
pressant therapy on left ventricular remodeling in patients 
with arterial hypertension, anxiety and depression. Rat­
sionalʹnaya farmakoterapiya v kardiologii. 2008; (3): 76–
82. (In Russ.) DOI: 10.20996/1819-6446-2008-4-3-76-82.

70. Kharkevich D.A. Farmakolo giya. (Pharmacology.) 
10nd ed. М.:  GEOTAR­Media. 2010; 908 p. (In Russ.)

71. Pogosova G.V. Psychoemotional disorders in cardio-
vascular diseases. Therapeutic aspects. Consilium medi­
cum. 2006; 8 (5): 118–123. (In Russ.)

72. Oganov R.G., Pogosova G.V., Shalʹnova S.A., 
Deev A.D. Depressive disorders in general medical practice 
in  KOMPAS Study: Outlook of a cardiologist. Kardiolo­
giya. 2005; 45 (8): 37–43. (In Russ.)

73. Smulevich A.B. Depressii v obshchemeditsinskoy 
praktike. (Depression in general medical practice.) M.: 
MIA. 2000; 256 р. (In Russ.)

74. Balu nov O.A., Zakharov D.V., Mokshantsev P.S. 
et al. Treatment of post-stroke depression in the early re-
covery period: experience with sertraline. Klinicheskaya 
farmakologiya i terapiya. 2005; 14 (2): 90–92. (In Russ.)

75. Glassman A.H., O’Connor C.M., Califf R.M. et al. 
Sertraline treatment of major depression in patient with 
acute MI or unstable angina. JAMA. 2002; 288: 701–709. 
DOI: 10.1001/jama.288.6.701.

76. Andrusenko M.P., Shishenin V.S., Yakovleva O.B. 
The use of tianeptine in the treatment of late-life depres-
sion. Zhurnal nevrologii i psikhiatrii im. S.S. Korsakova. 
1999; 99 (2): 25–30. (In Russ.)

77. Ganau A., Devereux R.B., Roman M.J. et al. Pat-
terns of left ventricular hypertrophy and geometric remo-
deling in essen tial hypertension. J. Am. Coll. Cardiol. 
1992; 19: 1550–1558. DOI: 10.1016/0735-1097(92)90617-v.

78. Finch S.J., van Zyl L.T. Cardioversion of persistent 
atrial arrhythmia after treatment with venlafaxine in suc-
cessful management of major depression and posttrauma-
tic stress disorder. Psychosomatics. 2006; 47 (6): 533–536. 
DOI: 10.1176/appi.psy.47.6.533.

79. Shirayama T., Sakamoto T., Sakatani T. et al. Use-
fulness of paroxetine in depressed men with paroxysmal 
atrial fibrillation. Am. J. Cardiol. 2006; 97: 1749–1751. 
DOI: 10.1016/j.amjcard.2006.01.038.

80. Roose S.P., Spatz E. Treating depression in pa-
tients with ischaemic heart disease: which agents are best 
to use and to avoid? New York: College of Physicians and 
Surgeons, Columbia University. 1999; 60 (9): 2674. DOI: 
10.2165/00002018-199920050-00006.

81. McFarlane A., Kamath M.V., Fallen E.L. et al. Ef-
fect of sertraline on the recovery rate of cardiac autono-
mic function in depressed patients after acute myocar-
dial infarction. Am. Heart J. 2001; 142 (4): 617—623. DOI: 
10.1067/mhj.2001.116766.

82. Starchina Yu.A., Parfenov V.A., Chazova I.E. et al. 
Cognitive functions and emotional state of stroke patients 
with antihypertensive therapy. Zhurnal nevrologii i psi­
khiatrii. im. S.S. Korsakova. Insulʹt. 2005; (15): 39–44. 
(In Russ.)

83. Pelisch N., Hosomi N., Ueno M. Blockade of AT- 
receptors Pro-1 tects the blood-brain barrier and improves 
cognition in dahl salt-sensitive hypertensive rats. American 
Journal of Hypertension. 2011; 24: 362–368. DOI: 10.1038/
ajh.2010.241.

84. PROGRESS Collaborative Group. Randomised  trial 
of a perindopril­based blood­pressure­lowering regimen 
among 6,105 individuals with previous stroke or transient 
ischaemic attack. Lancet. 2001; 358 (9287): 1033–1041. 
DOI: 10.1016/S0140-6736(01)06178-5.

85. Parfenov V.A., Starchina Yu.A. Cognitive  impair-
ment and their treatment for arterial hypertension. Nervnye 
bolezni. 2015; (1): 16–22. (In Russ.)

86. Qaseem A., Snow A., Cross T. et al. Current phar-
macologic treatment of dementia: a clinical practice guide-
line from the american college of physicians and the ameri-
can academy of family physicians. Ann. Intern. Med. 2008; 
148: 370–378. DOI: 10.7326/0003-4819-148-5-200803040-
00008.

87. Baskys A., Hou A.C. Vascular dementia: pharmaco-
logical treatment approaches and perspectives. Clin. Interv. 
Aging. 2007; 2 (3): 327–335. PMID: 18044183.

88. Wilcock G., Möbius H.J., Stöff ler A., MMM 
500 Group. A double-blind, placebo-controlled multicentre 
study of memantine in mild to moderate vascular dementia 
(MMM 500). Int. Clin. Psychopharmacol. 2002; 17: 297–
305.

89. Orgogozo J.M., Rigaud A.S., Stöffler A. et al. Ef-
ficacy and safety of memantine in patients with mild to 
mode rate vascular dementia: a randomized, placebo-con-
trolled trial (MMM 300). Stroke. 2002; 33 (7): 1834–1839. 
DOI: 10.1161/01.str.0000020094.08790.49.

90. Kavirajan H., Schneider L.S. Efficacy and adverse 
effects of cholinesterase inhibitors and memantine in vas-
cular dementia: a meta-analysis of randomised controlled 
trials. Lancet. Neurol. 2007; 6 (9): 782–792. DOI: 10.1016/
S1474-4422(07)70195-3.

91. Chen N., Yang M., Guo J. et al. Cerebrolysin for 
vascular dementia. Cochrane Database Syst. Rev. 2013; (1): 
CD008900. DOI: 10.1002/14651858.CD008900.pub2.

92. Wirth Y., Goebel C. Memantine in patients with 
moderate to severe Alzheimer's disease: meta-analyses  using 
realistic definitions of response. Dement. Geriatr. Cogn. 
Disord. 2014; 37 (1–2): 71–85. DOI: 10.1159/000353801.

93. Di Santo S.G., Prinelli F., Adorni F. et al. A me-
ta-analysis of the efficacy of donepezil, rivastigmine, 
galantamine, and memantine in relation to severity of Alz-
heimer's disease. J. Alzheimers Dis. 2013; 35 (2): 349–361. 
DOI: 10.3233/JAD-122140.

94. Dovzhenko T.V., Maychuk E.Yu. Chest pain in car-
diovascular diseases of various origins. Clinical: psycho-
pathological, therapeutic aspects. Russkiy meditsinskiy 
zhurnal. 2001; (25): 1192–1196. (In Russ.)

95. Aleksandrov A.A. Use of antidepressants in disea-
ses of the cardiovascular system. Kardiologiya v Belarusi. 
2009; (1): 75–83. (In Russ.)

96. Jiang W., Davidson J.R. Antidepressant therapy in 
patients with ischemic heart disease. Am. Heart J. 2005; 
150 (5): 871–881. DOI: 10.1016/j.ahj.2005.01.041.

97. Mohapatra P.K., Nilamadhab K., Mrutyunjaya B. Ef-
fectiveness of sertraline in treatment of depression in a con-
secutive sample of patients with acute myocar dial infarction: 

https://www.sciencedirect.com/science/article/abs/pii/S0002870301658654?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0002870301658654?via%3Dihub#!


10 of 11

Reviews

six month prospective study on outcome. Clin. Pract. Epide­
miol. Ment. Hlth. 2005; 1: 26. DOI: 10.1186/1745-0179-1-26.

98. Alamo C., López­Muñoz F., García­García P., 
García­Ramos S. Risk­benefit analysis of antidepres-
sant drug treatment in the elderly. Psychogeriatrics. 2014; 
14 (4): 261–268. DOI: 10.1111/psyg.12057.

99. MacQueen G.M., Frey B.N., Ismail Z. et al. Cana dian 
Network for Mood and Anxiety Treatments ( CANMAT) 
2016 Clinical Guidelines for the Management of Adults with 
Major Depressive Disorder. Canad. J. Psychi atry. 2016; 
61 (9): 588–603. DOI: 10.1177/0706743716660033.

100. Syrkin A.L., Kopylov F.Yu., Popova E.A. et al. 
Mental disorders at different stages of the course of at rial 
fibrillation. Psikhicheskie rasstroystva v obshchey medi­
tsine. 2007; (4): 10–14. (In Russ.)

101. Pogosova G.V. Depression in cardiac patients: cur-
rent state of the problem and treatment approaches. Kardio­
logiya. 2004; (1): 88–92. (In Russ.)

102. Zimakova I.E., Valimukhametova D.A., Zaikon-
nikova I.V. et al. Sredstvo dlya leche niya kardialgiy i legkikh 
form ishemicheskoy bolezni serdtsa “mebikar”. USSR Au-
thor's Certi ficates  №366709, class A 61 K 31/12, 1972. Bull. 
№3 from 23.01.1985. (In Russ.)

103. Vasilets L.M., Tuev A.V., Vyshenskaya A.Yu. et al. 
Ventricular pre-excitation syndrome and phenomena: im-
pact of adaptol on cardiac rhythm variability and arrhyth-
mic readiness. Kardio logiya i serdechno­sosudistaya khi­
rurgiya. 2011; 4 (3): 68–72. (In Russ.)

104. Medvedev V.Eh., Chobanu I.K., Frolova V.I. et al. 
The effectiveness of psychopharmacotherapy and psycho-
therapy in patients with cardiovascular disease. Arkhiv vnu­
trenney meditsiny. 2013; (5): 61–66. (In Russ.)

105. VigiAccess ТМ. http://www.vigiaccess.org. (дата 
обращения: 20.08.2019). [VigiAccess ТМ. http://www.vigi 
access.org. (access data: 20.08.2019).]

106. Prisant L.M., Spruill W.J., Fincham J.E. et al. De-
pression associated with antihypertensive drugs. J. Fam. 
Pract. 1991; 33 (5): 481–485. PMID: 1682414.

107. Belovol A.N. Clinical pharmacology of beta-blo-
ckers in chronic heart failure. Svіt meditsini ta bіologії. 
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