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Background. According to DSM-5, major vascular neurocognitive disorder
(VaMNCD) is the diagnostical construct that corresponds to the previously pro-
posed term of vascular dementia in ICD-10 and DSM-IV classifications. Currently,
VaMNCD is the second most common cause of major neurocognitive disorders
(MNCDs) in elderly after Alzheimer’s disease (MNCD-AD).

Objective. The aim was to synthesize evidence about some epidemiological aspects
of VaMNCD over the past ten years.

Methods and materials. We searched PubMed and MEDLINE to find relevant
data on VaMNCD.

Results and conclusions. According to clinical data, prevalence for VaMNCD
among MNCDs is about 20%; the population prevalence for VaMNCD in the 65+
age group varies from 0.9 to 2%; with incidence rates between 0,75 and 11.4/1,000
person-years. The prevalence and incidence of VaMNCD increase with advancing
age. According to autopsy data, the prevalence of «pure» VaMNCD ranges from 4 to
5,5%. The prevalence of mixed MNCD increases in older age cohorts. Vascular dis-
orders most frequently linked with VaMNCD are atherosclerosis of cerebral arteries,
small vessel disease, and cerebral amyloid angiopathy. Most common morphological
types of VaMNCD are subcortical arteriosclerotic encephalopathy, multi-infarct en-
cephalopathy, and strategic infarct dementia. Vascular, genetic, lifestyle risk factors,
as well as the volume and location of the brain destruction, are the factors associated
with VaMNCD. The presence of VaMNCD doubles the mortality of elderly persons.
Economic burden of VaMNCD is higher than that of MNCD-AD. Donepezil treat-

ment strategy is the most cost-effective in mild to moderate VaMNCD.

Introduction. Major vascular neurocognitive disorder
(VaMNCD) is a heterogeneous group of cognitive disorders
associated with various types of cerebrovascular lesions.
VaMNCD is a subtype of major neurocognitive disorders
(MNCDs), which are characterized by the evidence of
significant cognitive decline from a previous level of
performance in one or more cognitive domains; this decline
interferes with independence in everyday activities, do not
occur exclusively in the context of a delirium, and is not better
explained by another mental disorder [1]. Table 1 represents
the DSM-5 diagnostic criteria for VaMNCD. According to
DSM-5, VaMNCD corresponds to the condition referred to
in DSM-IV and ICD-10 as vascular dementia [1].

In this review we analyzed recent data on epidemiological
aspects of VaMNCD published in PubMed and MEDLINE
over the past ten years.

Prevalence of VaMNCD
according to clinical research

Prevalence analysis of VaMNCD in different geographical
regions is shown in Table 2. At the present time, epidemio-
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logical studies of VaMNCD use such indicators: the
proportion of VaMNCD among other MNCDs (represented
as a percentage), the prevalence of VaMNCD in a separate
age cohort (percentage), and incidence (a number of cases per
1,000 person-years). Prevalence indicates the total number
of existing cases of a disease in a population at a given time.
Incidence shows the number of new cases of a disease that
develop in a given period in a defined population.

The majority of research show that the proportion
of VaMNCD among other types of MNCDs in the older
age groups is about 20% [2-4]. This rate is mostly the
same in different geographic regions. According to this
indicator, VaMNCD takes the second place in the group
of MNCDs just after Alzheimer’s disease. The proportion
of VaMINCD in different geographical regions has aligned
only in the last decade of study the disorder [5]. Moreover,
the ratio of different MNCDs in Asian countries becomes
similar to that of Western countries [6]. This change may
be attributed to the unified approaches for the diagnosis
of MNCDs (dementias), which are being implemented
around the world.



COLIIAJIbHA NCUXIATPIA / Social psychiatry

Prevalence rates of VaMNCD for age groups of 65+ years  years. The incidence is slightly lower in European countries
ranges from 0.9 to 2.1%. This parameter has no significant compared with the United States or China.
associations with a geographical region. The incidence of Prevalence indicators of VaMNCD increase progressively
VaMNCD varies from 0.75 to 11.4 cases per 1,000 person-  with the age of observed people (Table 3). The incidence

Table 1. The diagnostic criteria for VaMNCD [1]

A | The criteria are met for major neurocognitive disorder.

The clinical features are consistent with a vascular etiology, as suggested by either of the following:
B | 1. Onset of the cognitive deficits is temporally related to one or more cerebrovascular events.
2. Evidence for decline is prominent in complex attention (including processing speed) and frontal-executive function.

There is evidence of the presence of cerebrovascular disease from history, physical examination, and/or neuroimaging considered sufficient to

¢ account for the neurocognitive deficits.

D | The symptoms are not better explained by another brain disease or systemic disorder.

Probable vascular neurocognitive disorder is diagnosed if one of the following is present; otherwise possible vascular neurocognitive disorder should be diagnosed:
1. Clinical criteria are supported by neuroimaging evidence of significant parenchymal injury attributed to cerebrovascular disease (neuroimaging-supported).
2. The neurocognitive syndrome is temporally related to one or more documented cerebrovascular events.

3. Both clinical and genetic (e.g., cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy) evidence of cerebrovascular
disease is present.

Possible vascular neurocognitive disorder is diagnosed if the clinical criteria are met but neuroimaging is not available and the temporal relationship of the
neurocognitive syndrome with one or more cerebrovascular events is not established.

Coding note: For probable major vascular neurocognitive disorder, with behavioral disturbance, code 290.40 (F01.51).
For probable major vascular neurocognitive disorder, without behavioral disturbance, code 290.40 (FOI .50).

For possible major vascular neurocognitive disorder, with or without behavioral disturbance, code 331.9 (G31.9).

An additional medical code for the cerebrovascular disease is not needed.

Table 2. Prevalence and incidence of VaMINCD according to clinical research

Epidemiological indicators of VaMNCD

Basic information about the research Proportion of ~Incidence,
VaMNCD among | Prevalence, % | index of cases per
other MNCD, % 1,000 person-years
EUROPEAN COUNTRIES

Virués-Ortega et al. (2011) [4]: Spain; age 75+ years 18.6 1.4 -

Schrijvers et al. (2012) [10]:Rotterdam Study; 2000; age 60-90 years - - 0.75

Dimitrov et al. (2012) [11]: Bulgaria; age 65+ years - 2.0 -

Imfeld et al. (2013) [12]: the UK; 1998 — 2008; age 65+ years - - 0.99

NORTH AMERICAN COUNTRIES

2.1 in cohort
of 70-79 years;
11.4/in cohort
of 80-89 years

Plassman et al. (2011) [7]: the USA; 2001-2009; age 72+ years 18.7 -

SOUTH AMERICAN COUNTRIES

Molero et al. (2007) [13]: Venezuela; age 55+ years 27.0 - -

Kalaria et al. (2008) [14]: Brazil; 2002-2008; age 65+ years - 0.9 -

Grinberg et al. (2013) [15]: Brazil; age 50+ years 21.2 - -
ASIAN COUNTRIES

Ikejima et al. (2012) [3]: Japan; 2009; age 65-99 years 18.9 - -

Zhang et al. (2012) [16]: China; meta-analysis of 40 studies from 1980 to 2010; age 60+ years - 0.9 -

Chan et al. (2013) [17]: China; a systematic review of research; 1990 — 2010; age 65-99 years - 1.04 2.42

Wu et al. (2013) [18]: China, Hong Kong, Taiwan; meta-analyses of 76 studies between

1980-2012; age 60+ years 285 - -
Cheng et al. (2014) [19]: Shanghai; age 60+ years - 1.43 -
Jia et al. (2014) [20]: China; 2008-2009; age 65+ years - 1.50 -
Jietal. (2015) [21]: China; 2011-2012; age of 60+ years - 1.7 -
Kim et al. (2011) [22]: South Korea; age 65+ years - 2.0 -
Kim et al. (2014) [23]: Korea; a systematic review and meta-analyses of 704 studies; _ 24 _
1990-2013; age 65+ years
AFRICAN COUNTRIES

El Tallawy et al. (2012) [2]: Egypt; age 50+ years 28.7 - -
George-Carey et al. (2012) [24]: Africa; a systematic analysis; age 60+ years 26.9 1.0 -
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of VaMNCD has the same pattern [7]. Men dominate
significantly among patients at age 65-69 years, and women
- in the age cohort 85+ years [8].

Some evidence suggests that the prevalence of VaMNCD
was increasing during last decades. Sekita et al. (2010) studied
the prevalence of dementia in a general Japanese population
aged older 65 years and revealed that the prevalence of
VaMNCD increased significantly over the last 10 years [9].
Thus, prevalence of VaMNCD in 1998 and 2005 had such
indicators 1.5% and 2.5%, respectively. This trend requires
further studying.

Table 3. VaMNCD prevalence in different age/gender groups (adapted from [8])

Age groups 65-69 years 90+ years
All MNCDs 0.8% 28.5%
VaMNCD 0.3% 5.2%
Age groups 65-69 years 85+ years
Men 0.5% 3.6%
Women 0.1% 5.8%
Prevalence of VaMNCD

according to autopsy studies

Jellinger and Attems (2010) performed a retrospective
study of prevalence of various MNCDs according to typical
neuropathological changes in 1,110 consecutive autopsy
cases of demented patients older 60+ years [25]. VaMNCD
pathology was found to be in 10.8% of the total cohort,
including mixed MNCD in 5.5%. Similar results were
obtained in a British study of brain autopsy in 213 participants
with sufficient information of MNCD diagnosis at the end of
their lives: prevalence of «pure» VaMNCD was 4% [26]. It was
highlighted that the prevalence of «pure» VaMNCD declined
progressively from the age of 60 to 90+ years; meanwhile, the
prevalence of mixed forms increased [25].

Vessel diseases causing VaMNCD

Vascular diseases such as atherosclerosis of cerebral
arteries, cerebral small vessel disease, and cerebral amyloid
angiopathy are the most frequent causes of VaMNCD [27-29].
These vascular lesions frequently occur in the elderly brain
and their frequency and severity increase with advancing
age [25]. Less common forms of vascular pathology to cause
VaMNCD are different types of vasculitis and inherited
diseases that affect vessel integrity, e.g., cerebral autosomal
dominant arteriopathy with subcortical infarcts and
leukoencephalopathy (CADASIL) [27].

Atherosclerosis is a degenerative disorder that affects large
and medium-sized arteries; that results in proliferation of
intima and accumulation of cholesterol within the vessel wall.
These processes lead to the generation and calcification of
atherosclerotic plaques, which may rupture with subsequent
thrombosis. The thrombus can lead to the vessel occlusion or
embolization and occlusion of a smaller distant artery [30].

Small vessel disease includes arteriosclerosis,
lipohyalinosis, and arteriolosclerosis of small arteries caused
by age, hypertension or genetic factors (e.g., CADASIL). These
changes of the small vessel wall are similar to that of larger
blood vessels except for calcifications. Small vessel disease
may lead to lacunar infarcts, microinfarcts, hemorrhages,
and microbleeds [30]. First, it affects arteries of the basal
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ganglia, afterward expands into the peripheral white matter,
leptomeningeal arteries, thalamic and cerebellar white matter
vessels; and finally involves brain stem arteries. As it was
previously shown, cortical vessels are not usually involved
in small vessel disease (see review [27]).

Sporadic forms of cerebral amyloid angiopathy are associated
with the deposition of the amyloid p-protein in the cerebral
and leptomeningeal vessel walls [28]. These deposits may cause
wall ruptures of the affected vessel and lead to hemorrhage,
microbleeds, capillary occlusion with blood flow disturbances,
and consequently to microinfarcts [31]. The deposition of
amyloid B-protein and other proteins, e.g., prion protein and
cystatin C [32], characterize familial forms of cerebral amyloid
angiopathy. Cerebral amyloid angiopathy most frequently starts
in leptomeningeal and neocortical arteries, veins, capillaries in
such cortical regions: hippocampus, entorhinal and cingulate
cortex, amygdala. Meanwhile, blood vessels of the brainstem
are involved at a later stage [28].

Pathomorphological types of VaMNCD

At the present day, the most prevalent pathomorphological
types of VaMNCD are subcortical arteriosclerotic
encephalopathy (most prevalent), multi-infarct
encephalopathy, and strategic infarct type dementia [25].
Age or sex of the patients has no influence on the frequency
of these lesions.

Pathomorphological signs of subcortical arteriosclerotic
encephalopathy include the presence of lacunas, microinfarcts,
and microbleeds that predominantly affect central white
matter and subcortical structures (thalamus, basal nuclei,
internal capsule, brainstem, white matter of the cerebellum).
These lesions are caused by small vessel disease, which was
described earlier [33].

Multi-infarct encephalopathy comprises large territorial
infarcts due to large artery lesions of the brain, distal field
infarcts in the areas of collateral blood flow of artery pools
(basically associated with hemodynamic events and carotid
artery stenosis), and embologenic microinfarcts in different
cerebral areas [27].

Strategic infarct dementia is associated with unilateral
lesions, which involve functionally important for cognitive
processing brain areas and neuronal circuits such as the
thalamus, medial temporal zone/hippocampus, frontal cortex,
basal nuclei, etc. These lesions predominantly occur due to the
affection of large brain arteries, embolic events, hemodynamic
disturbances, and cerebral ischemia of diverse etiology [27, 29].

Risk factors of VaMNCD

Pathogenic risk factors linked with VaMNCD are conven-
tionally subdivided into vascular, genetic, lifestyle [34], asso-
ciated with the volume and location of brain destruction [27].

Valid studies found relationships between VaMNCD and
hypertension [12], the level of carotid arteries atherosclerosis
[35-37], hyperlipidemia [38], diabetes [39], and atrial fibril-
lation [12, 40].

Genetic factors may affect both the occurrence and the
course of VaMNCD [27]. ApoE &4 and €2 may be involved
in some microvascular changes of the brain in VaMNCD
according to their amyloidogenic role. Notch3 mutation is
responsible for the development of CADASIL, a hereditary
form of the subcortical type of VaMNCD [41].
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Lifestyle factors that increase the likelihood of the occur-
rence of VaMINCD are incorrect diet preferences [34], obesity,
and physical inactivity [42].

Essential pathogenic factors of VaMNCD include the
volume, location, and amount of brain damage. Brain tissue
destruction greater than 100 ml, infarction in the dominant
hemisphere, left angular gyrus, bilateral lesions in head of
the caudate nuclei and other parts of basal ganglia, cortico-
thalamic and thalamocortical pathways, and hippocampus
significantly increase the risk of VaMNCD [27].

Special systematic review of 133 studies over a period
from 1980 to 2011 [43] showed that low education also in-
creased the risk of MNCDs incidence, including the vascular
one. The authors proved that in individuals with higher edu-
cation clinical features of VaMNCD occurred at more severe
brain lesions, but later those patients demonstrated more
rapid functional decline.

Mortality in VaMNCD

According to average data, VaMNCD doubles the
mortality [17, 44]. The degree of VaMNCD correlates with
the risk of mortality from mild (HR = 2.23; CI: 1.77-2.82) to
moderate (HR = 3.10; CI: 2.47-3.89), and severe VaMNCD
(HR = 4.98; CI: 3.85-6.44) [45]. Factors associated with higher
mortality are senior age [45, 46], male gender, comorbidity
[45], small brain weight, more significant microvascular
lesions of subcortical brain regions, and multiple vascular
pathologies [46]. Although, age remains the main risk factor
for mortality in VaMNCD patients [47].

Strand et al. (2013) studied midlife vascular risk factors
associated with mortality due to different forms of MNCDs
in old and oldest-old age groups [48]. The researchers found
that significant midlife factors that increased death from
VaMNCD were high cholesterol levels (>7.80 mmol/l),
diabetes, and low body mass index (<20 kg/m? vs. 20-25
kg/m?). Arterial hypertension and smoking tobacco in the
middle age displayed no significant association with the risk
of MNCD’s death in older age periods of life.

The burden of VaMNCD

Currently, VaMNCD is one of the diseases to cause the
most negative impact on health expenditures [49]. According
to some reports, patients with VaMNCD require higher costs
compared with Alzheimer’s disease patients [50].

The Spanish National Health Institute reported that the
average annual cost of treatment per inpatient (direct costs)
with VaMNCD was ~$22 631; this value was significantly
higher than per-patient costs during mild vascular
neurocognitive disorder (mild vascular cognitive impairment
according to DSM-IV) [49]. In Argentina, the annual direct
cost for treatment one patient with VaMNCD is $5 112 [51].
The proportion of hospitalization costs dominates among
direct costs of VaMNCD. This rate is greater for VaMNCD
compared with Alzheimer’s disease and frontotemporal
dementia, in which the majority of spending goes on anti-
dement and antipsychotic drugs. Among different types of
VaMNCD, the expenditures of patients with Binswanger’s
disease (microvascular subcortical leukoencephalopathy)
are the highest [49].

In a systematic review, Wong et al. (2009) studied the cost-
effectiveness of donepezil, galantamine, rivastigmine, and

memantine treatment in standard doses in mild to moderate
stages of VaAMNCD [52]. Treatment with cholinesterase
inhibitors or memantine were more effective, but also more
expensive than standard care for VaMNCD patient. According
to cost-effectiveness, the donepezil strategy (10 mg per day)
dominated the alternatives. The other treatment strategies
were less effective and more costly.

Separate studies analyzed the burden of VaMNCD for
persons that surround patients and take care of them. It was
proven that psychotic symptoms and impaired activity of
everyday living in VaMNCD patients cause more significant
caregiver burden than cognitive dysfunction itself [53].

Conclusion

At the present time, VaMNCD is the second most common
cause of MNCDs in elderly persons after MNCD due to
Alzheimer’s disease. Prevalence for VaMNCD among MNCDs
is about 20%, the population prevalence for VaMNCD varies
from 0.9 to 2% in the age group older 65 years; incidence varies
from 0.75 to 11.4/1,000 person-years, increasing with age. Most
common morphological types of VaMNCD are subcortical
arteriosclerotic encephalopathy, multi-infarct encephalopathy,
and strategic infarct dementia. Vascular, genetic, lifestyle
risk factors, as well as the volume and location of the brain
destruction, are the factors associated with VaMNCD. The
presence of VaMNCD increases the mortality of elderly
persons about two times. The donepezil treatment strategy is
the most cost-effective in mild to moderate VaMNCD.
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SIUAEMUOIOTYECKNE ACITEKTBI BOJIBIIIOT'O COCYAVICTOI'O HEMPOKOTHUTMBHOTO PACCTPOVICTBA
3A IIOCJIETHME JECSITD JIET: KPATKMII OB30P
O.A. Jleapa, A.C. Tposn

AxryanpHoCTh. COITIACHO NATOMY M3JaHMIO JJMarHOCTNYECKOTO ¥ CTATHCTUYECKOrO PYKOBOACTBA IIO ICHMXIYeCKHM paccrpoiictBaM (DSM-5), 6onmbinoe cocypycroe
HeifpokorHuTIBHOE paccTpoiictBo (BCHP) cooTBeTCTBYeT paHee IPeIOKEHHOMY TePMUHY COCYANUCTON fieMeHumy B knaccudukanysax MKB-10 n DSM-IV. Ha coBpemen-
HoM ararte BCHP sB/IsieTCs BTOPBIM II0 PacIpOCTPaHEHHOCTH GOMBIINM HeifpOKOrHUTHUBHBIM paccTpoiictoM (BHP) cpepn jmuiy cTapumx Bo3pacTHBIX rpymn nocie BHP
BerepicTBIe 6oresnu Anbirerivepa (BHP-BA).

Ilens. O6061mNUTh CBEEHNsI 0 HEKOTOPBIX SIUeMUOIOrndeckux acekrax BCHP 3a mocenue fecsrts net.

Marepuans! u Metopsr. [lonck coorBercrByromeit nHGopmauun o BCHP nposenén ¢ nomoupbio 6a3 ganubix PubMed 1 MEDLINE.

Pesynprars 1 BHIBOABL. I10 JAHHBIM K/IMHIYECKVIX MICCIIEOBAHMIL, B BO3PACTHOI KOrOPTe 65 11 60IbIIIE JIET €0 Y/eMbHBII BeC COCTaBIsAET 0KO/I0 20%, pACIIpOCTPAHEHHOCTD
- ot 0,9 o 2%, 3abonesaemocts - 0,75 - 11,4 ciydaes Ha 1000 mepcono-net. ITokasareny pacpocTpaHEHHOCTH U 3a60/IEBAEMOCTH PACTYT C yBeluueHneM Bospacta. 1o
JAQHHBIM TaTOJIOTOAHATOMMYECKMX MCCTIEJOBAHMIA, YacToTa «uncThix» BCHP Haxoputca B mpepienax ot 4 1o 5,5%. Ilo Mepe cTapeHms Bo3pacTaeT KOMMYECTBO CMEITaHHbIX
¢dopm BHP. HanGosee paciipocTpaHEHHOI COCYAUCTON Harojiorueit, npusopsiteit Kk BCHP, siBstetcst aTepockiiepos LepeGpabHbIX apTepuil, 60/Ie3Hb MEIKIX COCYOB rO-
JIOBHOTO MO3ra I IiepebpabHas aMiIonHas anrnonarus. Ipeo6nanaromymu mopdonorndecknmu tirnamu BCHP saBsioTcs cy6KOpTHKaIbHAS 9HIleaToNaTIs BCIEACTBIE
apTepuoNOCK/Iepo3a, MyIbTUMHbAPKTHAS JeMEHIVIs U leMeHIs BCIeACTBIe MH(bApKTa B CTPaTerniecky BAXKHBIX 30HaX. PakTophl pucka BosHnkHoBeHns BCHP paspens-
I0T Ha COCY[IUCThIE, TeHeTUYeCKIe, CBA3AHHbIE C 00BEMOM 1 JIOKA/IM3aLVell TIOpakKeH s TOJIOBHOTO MO3Ta ¥ BhI3BaHHble CTieM >xusHu. BCHP yBemrumBaeT puck cMepTi
JIALL TIOXXIIOTO BO3pAcTa IpUOIN3UTENbHO B 2 pasa. IIpsiMble 3aTpaTsl Ha manuenta ¢ BCHP npesbimator TakoBble Ha manuenta ¢ BHP-BA. ITo mokasareno «3aTpaTsl —
3¢ dexTMBHOCTD» Ha3HAUEHNE JOHEIe3NIa P IETKMX 1 yMepeHHbIX popmax BCHP sBsercs Hanbornee 1enecoo6pasHbIM.

Kniouesple cmoBa: GonblIOe COCYJVMCTOE HENPOKOTHUTMBHOE PACCTPONCTBO, PACIPOCTPAHEHHOCTb, Mopdonmormyeckie (GOpMbI, CMEPTHOCTb, (GaKTOPBI pICKa,
9KOHOMIYECKIE 3aTPATHL.

ENIJTEMIONIOITYHI ACITEKTY BEIMKOTO CYAVTHHOT'O HEVIPOKOTHITYBHOTO PO3/IAlY 3A OCTAHHI JECATD POKIB: CTYC/IUI OITIAN
0O.A. JIeBapa, O.C. Tposan

AKTyanbHiCTh. 3TifHO 3 I'ATUM BUAAHHAM JJiarHOCTMYHOTO Ta CTATUCTUYHOIO KePIBHUIITBA 3 ICUXIYHMX posaniB (DSM-5), Beukuit CynMHHIIL HelIpOKOTHITBHII
posnay (BCHP) BijnoBifiae TepMiHy CyAMHHA leMeH1Iis, 3a3HadeHoMy y Kmacudikanisx MKX-10 ra DSM-IV. Ha cygacnomy erani BCHP € ApyruM 3a mommpeHicTio BeMKIUM
HeltpokorHituBHNM posnagom (BHP) ceper oci6 crapmyx BikoBux rpym, ofpasy micist BHP BHacninok xBopo6u Ansireiivepa (BHP-XA).

Mera. YsaranbHuTHu faHi npo gesxi enifemionoriuni acnext BCHP 3a ocTanHi fecATh pokis.

Marepianu ta meropu. ITouryk peneBantHoi inpopmarii crocosno BCHP Bikonaso 3a gornomoroio 6as ganux PubMed ra MEDLINE.

PesynbraTi Ta BUCHOBKIL. 3a JaHVMU K/THIYHVX JOCIIPKEHb, Y BIKOBIIT KOropri 65 i GiIblire pOKIB j10ro mMTOMa YacTKa CKIafae 61msbko 20%, mommpeHicts — Big 0,9 1o 2%,
3axBopIoBaHicTh — 0,75 — 11,4 Bumakis Ha 1000 mepcoHO-pokiB. [ToKasHIMKY IIOLIMPEHOCT] Ta 3aXBOPIOBAHOCT] POCTYTh 3i 361/bIIEHHAM BiKy. 3a JaHMMI [TATOIOTOAHATOMIYHIX
JOCTi/PKeHb, YacToTa «ancTyx» Gpopm BCHP Ko/mmBaeThes B MeXax Biff 4 50 5,5%. 3i 36i1bIeHHAM BiKy 3pocTae KitbKicTb smimmannx ¢popm BHP. HaitnommpeHiruowo cyguHHO©0
IIATOJIOTIEN0, IO IPU3BORNUTD 0 po3ButKy BCHP, € arepockiiepos Liepe6pa/ibHIX apTepiii, XBOpo6a FpiGHIX CyAyH FOJIOBHOTO MO3KY Ta Liepe6paibHa aMiIoigHa aHriomaris. [Te-
peBaxkarounmu mopdonoriaammy Tuamu BCHP € cy6xopTikanbHa eHijedaonaris BHaC/Ii 0K apTepioocKIeposy, MyIbTHiH(papKTHA IeMEHIIis Ta [jleMeHI{isl BHAC/IOK iHbapk-
TY B CTpaTeriyHo BaykIMBuX 30HaX. Pakropy pusuky BunyukHeHHs BCHP nogiisioTs Ha CyAMHHI, FeHETIYHI, IIOB’sI3aHi 3 06’€MOM i JIOKa/Ti3alli€lo ypa)kKeHHs FOJIOBHOTO MO3KY, a
TAKOX CrpidiHeHi cTyiemM xutrss. BCHP 36inbirye pusyk cMepTHOCTI cepey oci6 moxmoro Biky Bisidi. Besnocepenui Burparn Ha manienTta 3 BCHP nepeBuiyioTs Ti, o ifxyTh
Ha xBoporo 3 BHP-XA. 3a moka3HNKOM «BUTpaT — e(eKTVUBHICTb» IPU3HAYEHHs [JOHENe3VTy IIpM JIeTKuX i moMipanx ¢popmax BCHP e HaiiominbHimmM.

Kitro4oBi cioBa: Be/MKuit CyAVHHII HEIIPOKOTHITUBHII PO3JIaf], HOMWMPeHicTb, MOpdonoriuti GopMut, CMEpTHICTb, GaKTOPY PU3NKY, EKOHOMIYHI BUTPATIL.
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