https://www.caucasushealth.ge

Challenges and prospects of ischemic stroke man-
agement in Georgia in accordance with interna-
tional guidelines

Teona Dzagnidze !, Tea Gamezardashvili®
University of Georgia, School of Health Sciences
'PhD(s), Public Health

?Supervisors, Full professor

Summary

Timely and effective management of cerebrovas-
cular pathologies is one of the challenges of mod-
ern medicine. Whereas disability and mortality
rates are high. According to the World Health
Organization data, cerebrovascular pathologies
are the second leading cause of death and the
third leading cause of disability. Stroke is one of
the leading causes of dementia and depression
development. It also should be noted that the
stroke occurs 15 years of age earlier in the coun-
tries with low-income and middle-income com-
pared to those with high-income [1].Disability
caused by these diseases is severe, which in turn
is not only a medical but also a social and eco-
nomic problem [8].Atherosclerosis is a chronic
process that begins at an early age and progresses
with aging (or, on the contrary, progress of the
process is slowed down), under the influence of
various exophytic or endophytic factors. The pro-
cesses described at an early age are asymptom-
atic, and the complications occur in the form of
a heart attack or stroke at the age of 45-50 years
[17]Risk factors for developing ischemic stroke
include age, excessive consumption of tobacco,
alcohol, high-fat foods, passive lifestyle, obesity,
arterial hypertension, diabetes, or heredity [26].
There is no significant difference between the
causes of ischemic stroke formation and transient
ischemic attack formation. Anything that leads to
ischemic stroke, with relatively less severity and
short-term action, causes a transient ischemic at-
tack, and on the contrary, which causes transient
ischemia, in case of more severe and prolonged
action leads to the formation of ischemic stroke
[43].

65

15960 58MAOLM 350©Es06gdOL Tglisdsdola
0398060 0bLEEGHol JsMm30l 359mfj393900 ©S
396b39dBH039%0 LodoMmzgemdo

09mbs dsgbody?, 095 49599BsM30¢0 2

L5939 ML 16039OLOEGEHYGH0, XIBIOMEMdOL
3936096M90900L Lgmes

' 0MdEHMM963)0, LsbmysmgdM0z0 xsbws339;
2bgdde3sbgaro, LEWEo 3GMMmEglm®o.

M9bowdy

06l Bo LoBMYsMYIM030 X s6IOMYEMdOL
96039369356 s FBsMI 3OHMdEGIols

00600 9bL. (396093M M35l 3o

350 M MY0Jd0L OO s 9BIJGHWIOO

9969% 3960 56599006M™39 8g030bols ghm-
9600 359039399, 306500056 Fo®e0s 50boTdbeo
553500909000 gob30MHMdgdM0 0b350EMdOLS
5 1033000 056MmdOL J5B39690gd0. BMBREOM
X9605(330L MOPob0BsE00L BMboizgdgdols
dobgz00 LHimGmgw 396090MM30L3IsMWo
350900 Fo69m© 9696 L3z 0sBMdOL
99069 5 0635¢00MdOL godmdfj393 Igbodg
305356 J0BgDBL [1]. Fgs6105 53 ©5535009dGO0
399m{1390 06350@MdY, M53 05306

dbcm0g 565 oG M LodgOEObM, 559
L0 5 93MbMBOMO 3OMBEYISBS3
Dotm0mopabl [8]. gobsmzseoliobgdgeos

ol B5JBHMO0E, MM 0BG YsIGIBowO
3530963900 39900803 39035 YOMdSL,

9m3sbd s 8900035996@MBME d3MbsEMdsl

Lo F0MHMgd9b, Mo3 L3FMP O BBINJOMB SGOL
©5353006909900. 000MYME0 5190 35:3096¢ DY
Q5bsbOIX 0, dgero 3bMm3MmdoL 456353eMdST0
583-do 9950099bL 55 000-s6 73 000-9y CMEWSEL.
59O ML gBMBo JOHMbogMwo 3GmagLos,
HM39w03 5MG0o 51530006 0fygds o SLo3msb
9005 25603000 3OMYOILOMYdL (56 3oHodoo,
363980L 3OHMAMILOMYdS bgegds) Lb3solbgs
9355309 M0 0 96MBOEMOHO BogdEMMgdol
D9393w9bom. 5MgM Sb53d0 sfgM0wo
36398900 MB0I3BHMIME J0dE0bIMYMBL, beagm
HMYMO 3 FoMNMGd, 065356MEHOL b 0Bl Eols
Loboo 33b3w9ds 9339 45-50 Harob sbszdo [17].
0389809960 0Bl Eob 49630m5M900L Mol 3-

3394 BHMMGB05: 5530, 58BDSJMUL, sen3M3Mmrol FoMdO
dmbdoMgds, 3039000 QoXJMJOMO 1533900,
3500 3bM3Mgd0L LEGowo, Lodlsmdby,

Caucasus Journal of Health Sciences and Public Health, Volume 4, Issue 6, June 15, 2020



https://www.caucasushealth.ge

Transient cerebral ischemic attack, atherosclero-
sis, ischemic stroke risk factors

A literature review

Timely and effective management of cerebrovas-
cular pathologies is one of the challenges of mod-
ern medicine. Whereas disability and mortality
rates are high. According to the World Health
Organization data, cerebrovascular pathologies
are the second leading cause of death and the
third leading cause of disability [1]. Stroke is one
of the leading causes of dementia and depression
development. It also should be noted that the
stroke occurs 15years of age earlier in the coun-
tries with low-income and middle-income com-
pared to those with high-income [2].Worldwide,
70% of strokes and 87% of stroke-related deaths
and disabilities occur in low- and middle-income
countries.The fact that in the last 4 decades,

the incidence of stroke has doubled in low- and
middle-income countries, while in high-income
countries it has dropped to 42% is also worth
mentioning [3].The average mortality rate in
middle developed countries is 13.7% for ischemic
heart disease (IHD) and 12.8% for strokes devel-
oped from cerebrovascular disorders.For highly
developed countries this percentage is - 15. 6%
for IHD, and - 8. 7%) for strokes [4].Annually,
the number of stroke patients across Europe
reaches 1,000,000 [5]. 750,000 new cases of stroke
are registered in the United States, nearly 1/3

of which result in lethal outcome [6]. In Russia,
450,000 people are affected by stroke each year,
and lethality is four times higher than in the
United States and Canada [7]. Disability caused
by these diseases is severe, which in turn is not
only a medical but also a social and economic
problem [8].It should also be noted that patients
who have overcome stroke need constant su-
pervision, care and medical treatment, which

is associated with significant costs. The cost for
each such patient during their whole life is from
$ 55,000 to $ 73,000 in the United States [9].

It is noteworthy that in countries where high-
tech diagnostics of cerebro-vascular pathologies
is widely used, the number of cerebral stroke
cases does not exceed 240-380, while in devel-
oping countries of Asia it exceeds 600. Analysis
of epidemiological statistics shows that stroke
rates changes in wide ranges, depending on how
actively modern diagnostic and treatment
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arsenal is introduced in cerebro-vascular disease
management [10].

Statistics help us understand how relevant this
problem is and how extremely important it is to
prevent and diagnose this problem [11].

In medicine, great attention has been paid to the
structures of the brain and its blood supply since
ancient times. The relationship between the state
of the carotid arteries and the functions of the
brain is well known from history. The name of
the main arteries that feed the brain - carotid
arteries - dates back to ancient Greece. Ancient
Greek healers discovered that the pressure on
these blood vessels caused people to fall asleep
or lose consciousness. So the name of the main
nutrient arteries of the brain - carotid arteries
comes from this fact (karos in ancient Greek -
means “deep sleep”) [12].

Vessels that feed the brain, as a cohesive circle
and anastomoses between blood vessels were
first described by Thomas Willis (1621-1675) .
From here comes its name - “Willis’ Circle”.
Information about the connection between the
vertebral and carotid arteries belongs to him. His

ideas were later developed by his colleague and
friend Christofer Wren [13].

In terms of cerebral circulatory disorders, from
all types of acute cerebro-vascular pathologies,
ischemic-type (obstructive or embolic) disorders
occur in 68-75% [14]

The cause of ischemic brain injury in 2/3 of cases
is progressive atherosclerotic changes taking
place in its nourishing blood vessels [15].Athero-
sclerosis occurs as a result of lipid metabolism
disorder and is accompanied by the accumulation
of cholesterol and some lipoproteins in the vascu-
lar wall (namely, the intima).This process subse-
quently transfers to hyperplasia of the connective
tissue and the formation of a plaque, which even-
tually leads to narrowing (or complete occlusion)
of the vascular lumen and disruption of its physi-
ological function [16].

Atherosclerosis is a chronic process that begins at
an early age and progresses with aging (or, on the
contrary, progress of the process is slowed down),
under the influence of various exophytic or en-
dophytic factors. The processes described at an
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early age are asymptomatic, and the compli-
cations occur in the form of a heart attack or
stroke at the age of 45-50 years [17].

There are two types of atherosclerotic plaques:

I type — “stable” fibrotic plaque, with proteo-
glycans, elastin, basal membrane elements, and
collagen, which is less destructive and II type -
“unstable” atheromatous plaque, the “softness” of
which is caused by the excess of lipid tabs in it.
It also contains large amounts of free cholesterol
crystals, ethers, inflammatory cells, macrophages.
In this type of plaque, the fibrous component is
less visible, that’s why violation of its integrity is
frequent - ulceration of the surface of the plaque
[18].

Based on the above characteristics of the athero-
sclerotic plaque, 2 mechanisms of discirculation
are distinguished:

Hemo-reduction (atherosclerotic plaque at this
time stenosis the arterial lumen, which conse-
quently leads to a decrease of distal flow in this
section) and arterio-arterial embolism mecha-
nism (atherosclerotic plaque is turned friable,
surface ulceration takes place. These processes
cause the disruption of the plaque structure for
the second time and leads to the migration of its

constituent particles into the arterial lumen) [19].

The risk of atherosclerosis is higher in men
before the age of 75, and in women after the
age of 75. Hereby, the percentage of pathology
mentioned in men is higher (1.25 times) than in
women. Symptoms of atherosclerosis in 85.7%
are revealed in people of 40—49 age group, of
which 25.5% with pronounced symptoms [20].

The predominant localization of atherosclerotic
plaque injury in the carotid arteries is the lev-

el of bifurcation of the common carotid artery
and its proximal segment. Injury to the prox-
imal segment of the internal carotid artery is

also common. Atherosclerotic plaque is found

on this location in 26—43% of cases [21]. This
disposition of the plaque is supported by many
other scientists [22]. The frequent location of the
atherosclerotic plaque in the area of bifurcation
is likely to be due to endothelium microtrauma
and hemodynamic overload in this area (splitting
of blood flow in the area of bifurcation, turbu-
lence), Which eventually leads to the formation
of thrombus and progressive atheromatous injury

[23].
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Any kind of pathological process is asymptomatic
until a certain stage, before the adaptive mech-
nisms of the human body are exhausted. Only
then the clinical manifestation of the disease is
revealed. There is no significant difference be-
tween the causes of ischemic stroke and transient
ischemic attack. Anything that leads to ischemic
stroke, in case of relatively less severity and
short-term action, causes a transient ischemic at-
tack, and on the contrary, which causes transient
ischemia, more severe and prolonged action leads
to the formation of ischemic stroke [24].

Depending on the duration of revealed clinical
signs, transient ischemic attack (TTA), minor
and acute ischemic strokes are distinguished. A
transient ischemic attack is a pathology in case
of which the symptoms of the disease regresses
within a few hours (not more than 24 hours). In
case of a minor stroke, neurological deficit is no
longer revealed during few days (no more than
2 weeks). In case of an acute ischemic stroke
clinical revealing is solid and in most cases does
not regress. More than half of such patients have
to deal with solid neurological deficits after that

[25].

Risk factors for developing ischemic stroke
include age, excessive consumption of tobacco,
alcohol, high-fat foods, passive lifestyle, obesity,
arterial hypertension, diabetes, or heredity[26].
There is a significant association between coro-
nary artery pathology and carotid artery injury
- in individuals with coronary artery disease,
carotid artery pathology usually develops after a
few years [27].

According to the National Stroke Foundation
(Australia, 2013) data, age, gender, race, national-
ity, and heredity are considered to be the mark-
ers for ischemic stroke and the development of
TIA risk factors.

Age is a very important factor in this regard. It
has been established that over the age of 55, ev-
ery subsequent 10 years doubles the risk of devel-
oping an ischemic stroke. According to a number
of authors, the risk of developing ischemic stroke
at the age of 80 is 30 times higher than at the age
of 50 [28].

Racial origin - The incidence of stroke and its
mortality rate is much higher among population
with white skin rather than those with black
skin. In the 45-55 age group surveyed, the figure
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was five times higher in blacks (29). In the pop-
ulation of Mexico studies of 1958-1987 have
shown that the number of cerebro-vascular dis-
eases in the Spanish population was lower than
in whites. It is noteworthy that this figure has
been rising for decades and is now almost equal
in percentage [30].

In addition to these markers, the following fac-
tors are no less important among the reasons of
causing ischemic stroke:

Tobacco consumption - It has been proven that
tobacco contains more than 4000 toxic chemi-
cal admixtures. Some of them damage the wall
of blood vessel, increase blood viscosity. Such
changes lead to atherosclerosis and narrowing of
the blood vessel lumen. Tobacco consumption
in Russia as a risk factor for developing ischemic
stroke is 43. 5%. This problem is one of the most
widely discussed issues in the West. In the Unit-
ed States, 25% of the adult population is a smok-
er. According to a study based on research, this
figure is 15% in Canada and varies to 17-40% in
Europe [31]. Many randomized researches have
shown that giving up smoking reduces the risk of
developing ischemic stroke [32].

Alcohol - its excessive consumption (60 g or
more, in the form of pure alcohol), increases the
risk of developing both ischemic and hemorrhag-
ic stroke. While under moderate consumption
(12 g in the form of pure alcohol), the risk of
developing both types of stroke is reduced by
40% [33].

Diabetes mellitus - the presence of this disease
doubles the risk of developing ischemic stroke. It
has been proven that people with diabetes have
thicker walls of the carotid arteries, which is the
result of a relatively early and progressive course
of atherosclerotic processes [34].

Hypercholesterolemia and hyperlipidemia — are
indirect risk factors for the course of stroke and
in this case they are only important together
withcoinciding promoting conditions [35].

Arterial hypertension - is considered to be one of
the most important factors in the disorder of ce-
rebral circulation. Arterial hypertension is close-
ly related to all types of stroke, regardless of age.
It increases the risk of stroke by 3.9 times [36].

Arterial hypertension in relation to ischemic
stroke increases the risk of its development at the
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expense of increasing the severity and prevalence
of atherosclerosis [37].According the Nation-

al Center for Health Statistics (2004) - arterial
hypertension in the population under 50 years of
age is revealed in 45% of cases, in the contingent
under 60 years of age - 60%, and in those over 70
years - in 70% [38].According to data based on
NHANES (National Health and Nutrition Exam-
ination Surveys) in 2008, the prevalence of arte-
rial hypertension in the United States is 28% and
in Europe it is 40%. The prevalence percentageof
arterial hypertension in the Russian population is
40.8% [39].

89.2% of stroke patients of the population have
high blood pressure. Data is relatively low in
other countries. In South America, for example,
it is 71% [40].

Recent epidemiological studies have shown a
relative stabilization of stroke cases, which is
probably due to improved control over the above
factors. In Japan, for example, the number of
stroke patients has dropped by 60% in the last 40
years [41].

In the United States, Observational data of 1995-
2005 show that with a decrease in tobacco use
and an improvement in blood pressure control,
mortality rates caused by stroke decreased by
29.7% [42]. These data clearly show the impor-
tance of taking into account the risk factors of
the development of ischemic stroke and their
control.

There is no significant difference between the
causes of ischemic stroke formation and transient
ischemic attack formation. Anything that leads to
ischemic stroke, with relatively less severity and
short-term action, causes a transient ischemic at-
tack, and on the contrary, which causes transient
ischemia, in case of more severe and prolonged
action leads to the formation of ischemic stroke

[43].
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