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Abstract. Causes of cognitive impairments development and their manifestations in patients with arterial
hypertension. Krotova V.Yu., Khomazyuk T.A. The article considers risk factors for the development of cognitive
disorders, the most powerful of which is age. The role of the cardiovascular system diseases in the formation of
cognitive impairments, in particular, the development of changes in the cognitive sphere in arterial hypertension, is
reflected. The main causes of the appearance and clinical variants of the manifestation of cognitive impairment in
patients with arterial hypertension are highlighted. Attention is paid to morpho-functional changes in the brain, large
and small cerebral vessels in the increased blood pressure and their relationship to cognitive impairments. The
indications to the study of the cognitive sphere and the variants of diagnosis of cognitive impairments in patients with
arterial hypertension are reflected.

Pedepar. lIpnuunn popMyBaHHSI KOTHITHBHMX MOPYLIEHb TA iX NPOSABM Y XBOPHUX HA apTepiajbHy rineprensiio.
KpotoBa B.10., Xomasiok T.A. V cmammi posenanymi gaxmopu pusuxy po36umky KOSHIMUGHUX HOPYUiEeHDb,
HatOinbW CUTbHUM ceped AKUX BU3HaHuu 6iKk. Bidobpasiceno poav 3axeopiosans cepyeso-cyOunHoi cucmemu y
opMyBaHHI KOSHIMUBHUX NOPYUWEHb, 30KpeMd PO36UMOK 3MIH KOSHIMUBHOI cghepu npu apmepianvhiil cinepmeHsii.
Bucsimneno ocnoeni npuyunu nossu i KiiniuHi éapianmu nposgy KOSHIMUGHUX Nopyuiensb y nayicHmie 3 apmepiaibHolo
einepmensicio. Ilpudineno yeazy mopgho-@yHKyionanbHuM 3MIHAM Y 20I08HOMY MO3KY, Y 8EIUKUX | MATUX YepeOpaIbHUX
CYOUHax npu NiOBUUWIEHHI apmepiarbHO20 MUCKY § IX 83AEMO38'A30K 3 KOZSHIMUGHUMU nopyulenHsaMmu. Bioobpaceno
NOKA3aHH 00 O0CHIONCEHHsT KOSHIMUBHOL chepu 1l eapianmu OiA2HOCMUKU KOSHIMUGHUX NOPYULeHb Y NAYIEHMIE 3

apmepianvbHoIO 2inepmeH3Iiero.

Generally accepted and the most strong and in-
dependent risk factor for cognitive impairment (CI)
is age because the brain undergoes a series of regular
changes that make it more vulnerable to various
pathological effects. Thus, with age, the mass of the
brain decreases as well as, the number of synapses,
the activity of dopaminergic, noradrenergic, acety-
Icholinergic and other neurotransmitter systems
changes. These involutive changes ultimately reduce
neuronal flexibility. [14, 15]. A known disorder of
cognitive function is Alzheimer's (AD) disease,
which is a genetically determined disease. AD
beginning to 60 years is characterized by autosomal
dominant type of transmission and high penetrance
of pathological genes. [20, 37]. In addition to age
and heredity, an important risk factor for cognitive
impairment is cardiovascular disease, especially
arterial hypertension (AH). In AH the risk of de-
veloping vascular dementia is higher by 62% at the
age of 30-50 years [3, 26].

According to the European Congress on Hyper-
tension (ESH — Barcelona, 2018), more than 1 bil-
lion people in the world are prone to steady rise in
blood pressure (BP), (Mancia, J] Hypertens 2018). In
Europe AH is observed in 44% of the adult
population, in the USA and Canada—28% [24]. The
dynamics of statistical indicators of the health of the
population of Ukraine testifies to the unceasing
increase in the prevalence of AH. According to the
official data of the Center for Medical Statistics of
the Ministry of Health in Ukraine, more than 12
million patients with AH have been registered in
Ukraine, accounting for about one third of the adult
population (30% in urban areas and 36% in rural
areas). The specific gravity of AH in the structure of
the prevalence and morbidity of diseases of the
circulatory system is the highest for all age groups:
adults — 46.8% and 41.8% respectively; able-bodied
55,2% and 46,0%. The analysis of the overall
mortality rate in Ukraine shows that mortality from
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cardiovascular diseases (CVD) is 61.6% among all
causes of mortality. According to WHO data, 17.5
million patients die from CVD, but one of the most
common circulatory diseases is AH, in which the
risk of cerebrovascular disease increases 3-fold [19,
33]. The attention of the international medical com-
munity to AH as a factor in lesion of many organs
and systems and one of the leading causes of
mortality in the able-bodied population has been
tracked since the beginning of the past century after
the research conducted in Europe. Epidemiological
studies of Systolic Hypertension in Europe trials,
PROGRESS, LIFE, SCOPE, and MOSES have
convincingly shown that AH is a significant risk
factor for the development and progression of
cognitive impairment [21, 27, 28, 32, 34, 36].

According to large population studies conducted
in different regions of the world independently of
each other, it was concluded that the presence of AH
in the middle age is associated with an increased risk
of developing memory impairments in the elderly
and senile age [35, 38]. Possible mechanisms by
which AH provokes the onset or clinical mani-
festation of AD, is currently being clarified. Most
likely decompensation of the subclinically occurring
degenerative process as a result of lacunar infarcts
and/or progression of leukoareosis [18, 22, 29, 30] is
a decisive factor. Recently, it has been proven that
type 2 diabetes also significantly increases the risk
of cognitive impairments. According to the LADIS
study (European study on the relationship between
leukoarayosis and disability study), there is a
statistical association between diabetes mellitus and
a characteristic marker of the neurodegenerative
process - atrophy of the medial parts of the temporal
parts of the brain [6, 31]. Hyperlipidemia and abdo-
minal obesity in the middle age also increase the risk
of developing cognitive impairment as aging.
Expected ly that the maximum risk is observed in
the combination of AH, hyperlipidemia, abdominal
obesity and type 2 diabetes, which is often observed
in patients with a so-called "metabolic syndrome".
The periventricular zone of white substance is
considered as a zone of terminal blood supply,
which determines its specific sensitivity to both
elevated blood pressure levels and hypotension.

The primary lesion of the subcortical basal
ganglia and deep sections of the white substance of
the cerebral hemispheres is caused by anatomical
and physiological features of the cerebral circu-
lation. These structures are located in the so-called
watershed area between the carotid and vertebro-
basilar basins, that is why they are the most typical
localization of "mute" infarcts and leukoareosis as a
result of microangiopathy of penetrating cerebral
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arteries with long-term uncontrolled AH. Damage to
the deep sections of the white substance of the brain
and basal ganglia involves a functional disruption of
the prefrontal subcortical associa (separation pheno-
menon), which plays a leading role in the formation
of the main clinical syndromes: cognitive, emotional
and motor disorders [23].

The proven risk factors for cognitive impairment
in the elderly include cranio-cerebral trauma and
episodes of history of depression, female sex,
deficiency of B group vitamins and folic acid, low
intellectual and physical activity in young and
middle years of life [2, 16, 17]. There is a direct
correlation between the level of blood pressure at the
age of 50 years and the state of thinking at the age
70 years: the of better the control of blood pressure,
the better the cognitive function. Thus, AH is today
considered as a risk factor for dementia of any
etiology.

Risk factors for cognitive impairments in AH:

 uncontrolled AH,

* hypertensive crises (violation of the blood-brain
barrier),

* high variability of blood pressure,

* high nightly arterial
("nightpeaker"),

* excessive reduction of blood pressure at night
time ("overdipper") and/or in the afternoon [11, 12,
28, 35].

Risk factors for the development of leukoareosis
and hypertonic angio-encephalopathy:

1. Uncontrolled hypertension, including the so-
called "soft" AH.

2. Hypertensive crises (breakdown of the upper
border of autoregulation, violation of the blood-brain
barrier).

3. High variability of blood pressure.

4. High night hypertension.

5. Excessive reduction of blood pressure.

6. High pulse pressure.

7. Episodes of orthostatic hypotension.

8. Age (> 60 years) [1, 9, 10].

Cognitive impairments are classified according
severity. Light, moderate, and heavy CI are distin-
guished [4]. If due to CI a partial or complete depen-
dence from outside help develops, it is a case of
severe CI (dementia). The obvious question is: when
and who to evaluate cognitive functions? This
should be done in middle-aged patients when there
are complaints of memory loss or decreased con-
centration of attention; if relatives indicate to a
cognitive decline in recent years; when there are
problems to present anamnesis or to correctly follow
the doctor's recommendations; in case when the

hypertension
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patient, in response to a question from the doctor,
redirects the question to the accompanying relative.

Patients with AH have lower results in all neu-
ropsychological tests:

* reaction time,

* spatial and visual memory,

» direct and delayed playback of memorized
words,

» rate of the reaction of choice,

» analysis of information,

* solving problems,

* revealing similarities and differences,

* generalization, activity, motivation, program-
ming action,

* state arbitrary attention [28].

For diagnostics of CI in clinical trials, in clinical
practice and scientific research, neuropsychological
research methods are most often used. The most
popular and easy-to-interpret techniques are the
Mini-Mental State Examination (MMSE) [25], Fron-
tal Assessment Battery (FAB) [8], the clock drawing
test, and the Global Deterioration Scale Rating [5].

The implementation of complex neuropsycho-
logical tests depends on dynamic factors such as
concentration of attention, the mood of the patient,
his motivation to achieve maximum results. Of great
importance are the level of education and premorbid
mnestic-intellectual abilities [15].

For practical purposes, timely diagnosis of CI is
important, since it is precisely in the early stages of
brain damage that one can expect the greatest suc-
cess of therapeutic measures. Clinical manifestations
of light and moderate CI depend on the cause of the

violations. In the early stages of Alzheimer's disease,
in the clinical picture memory impairments domi-
nate. The most specific symptoms are the inability to
remember the names of recent acquaintances or to
retell the newly read, difficulty in selecting the right
word in the conversation. In light CI associated with
the predominant lesion to subcortical basal ganglia
and the most frequent variants of vascular cerebral
insufficiency, the "clinical subcortical-frontal" CI
appears in the foreground of the plan view as a
violation of the planning and switching activity, re-
ducing the reaction rate and mental performance,
impulsive behavior. Such disorders are usually ac-
companied by symptoms of depression and neuro-
logical disorders [7].

It is not clear finally by how much is the effect of
AH on CF in younger patients is expressed. Howe-
ver, there is evidence that even in adolescence, a
higher level of AS is associated with the decrease in
mathematical and creative abilities. At present, AH
is considered as a factor accelerating the realisation
of the genetic predisposition to the degenerative
process in the brain (Lande M., et al., 2013).

Thus, it should be emphasized that to detect
cognitive impairment in patients with cardiovascular
diseases including those with arterial hypertension,
especially at early, pre-dimential stages, identifying
the cause of their development is important for
primary care physicians, since this impact the
effectiveness of treatment, duration and quality of
their life.
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Kar4oBi ciioBa: ¢ynxyis 306HiUHbO20 OUXAHHS, MEPMIHAILHA CMAisl XPOHIYHOT X60POOU HUPOK, MPAHCNIAHMAYIs
HUpKu
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Pedepar. N3menennss mapameTrpoB (YyHKIHH BHELIHETO bIXaHHUSI Y OOJBHBIX € TePMHUHAJIbHOW CcTagmei
XPOHMYECKOH 00JIe3HH MOYeK, KOTOPbIe HAXOAATCH HAa 3aMecTHTeabHOI Tepamuu. Kypsara A.B., Illtena O.A.,
Tanymak O.B. []ervio naweli pabomel 6bl10 NPOAHATUIUPOBAMDL USMEHEHUs NoKazamenel @QYHKYuU 6HeulHe2o0
ovixanua (DBJ]) y OonvHbix ¢ mepMUHAnbHOU cmaduell OONe3HU NOYeK 6 YCAOBUAX NPOGeOeHUs 3aMeCmumenbHOU
mepanuyu U CpasHUmMb C pesyrbmamamu y O0AbHbIX NOclie MpaHchianmayuu nodex. B nepeyio epynny eowinu 40
OONILHLIX ¢ MEPMUHATILHOU CIMaduell XpOHUYeCKoll 6o1e3HU NoYeK, KOMopble HaxX00amcs Ha 2emoduanuze. Bo emopyio
epynny — 19 bonvuwix nocie mpancnianmayuu noyku. beina onpedenena oocmosgeprasn pasnuya (p< 0,05) y 60nbHbBIX
nepeoti u smopou epynn mexcoy noxkazamensamu ©IKEJI (90 [75-110]% u 98 [91-108]%), ODPB; (79 [71-93]% u 96
[84-104]%), TIOC (61 [40-87]% u 82 [64-94]%), COCss.75 (52,5 [39-71]% u 80 [66-112]%). Ilokazamenu obeux
2pynn 00CMOBePHO OMAUYANUCL OmMHOocumensHo nokazameneu PBJ] epynnel cpasnenus: @IXKEJI (107,5 [105,5-124]%,),
ODB; (100,5 [96-105,5]%), IIOC (99,5 [95-102,5]%), COC5s.75 (98,5 [97,5-101,5]%). V 60abHbix nepgou epynnui
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