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Summary

In Georgia the biggest part of disease burden falls
upon non-communicable diseases and it has a big
influence over the most productive years of life.
The non-communicable diseases influences not
only the health but over the sustainable develop-
ment of the country. The part of the diseases of
the blood circulation system amount to 15.3% of
all the diseases, and 7.4% of new cases registered
in the country. In this group of diseases by high
incidence of disease and mortality are character-
ized the hypertensive, ischemic and cerebrovas-
cular diseases. In 2000-2018 there is observed the
tendency of increasing the prevalence of the blood
circulation diseases in Georgia. The cerebrovas-
cular diseases of blood circulation system in the
structure of diseases holds the third place (Refer-
ence Book of Disease Control and Medical Statis-
tics of the Ministry of Labor, Health and Social
Affairs of Georgia, 2018).

The stroke is one of the leading problems of health
in Georgia and is characterized with high inci-
dence of disease and mortality. According to the
data of the World Health Organization Georgia,
among 192 member countries, by index of mortali-
ty with stroke (198 death cases per year on 100 000
population) and years of life corrected by disability
(DALY) (the loss of 1552 per year over 100 000
population) is among first ten countries (WHO,
2016).

The stroke is a unit term which reflects organized
hospital services for the patients having the stroke.
This term emphasizes the necessity of existence of
the specific, stroke oriented services and considers
the stroke management by specialized, multidisci-
plinary team. The concept of “Stroke Unit” is not
new. The first facts concerning the potential use of
the services of such type has been appeared over
twenty years ago. In the developed countries the
stroke units are functioning in many hospitals. The
scientific facts indicate that in the stroke unit upon
taking care of a patient the clinical solutions for
the stroke are better, that is a great motivation for
creating such services (Stroke Unit Trialists’ Col-
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A literature review

According to the World Health Organization,
Stroke is a clinical syndrome, which is character-
ized by rapidly developing lose of focal and global
cerebral functions caused by the symptoms and
signs which continues during more than 24 hours
or causes death within the aforementioned period
of time (BM]J Publishing Group Limited, 2007).

At the cellular level, the damage connected with
the stroke is considered as an ischemic cascade. In
order to initiate the ischemic cascade, it is enough
not to supply oxygen and glucose to

the brain tissue for a few seconds to a few minutes.
The Ischemic Cascade is a complex process and

it begins on the background of loss of the normal
electrophysiological function of a cellular. The
abovementioned neuronal and glial damage caused
swelling (after a few hours or days is followed by a
stroke), which is accompanied by further damage
of surrounding tissues. The acute vascular occlu-
sion causes the ischemia of those areas the blood
supply of which occurs by this blood vessel. With-
out an adequate blood supply the death of brain
cells (necrosis) occurs in several minutes after the
stroke development. The impaired or marginal
perfusion zones are known by name of Ischemic
Penumbra. The damaged tissue retain viability for
several hours. The current marginal tissues perfu-
sion and pharmacological intervention researches
study the issues of maintaining the neuronal tis-
sues of the existing localization. (Institute for Clin-
ical Systems Improvement (ICSI), 2008; Joubert

et al, 2006; Framingham offspring Study, 2008).
Using the tissue-type plasminogen activator (t-PA)
in the patients having an acute stroke facilitates
the recanalization process and the survival of dam-
aged cells, before the irreversible damages develop
in the Ischemic Penumbra. (Institute for Clinical
Systems Improvement (ICSI), 2008; Albers et al.
2000; Udayaraj, 2007; Skolnick, 1999). Cochrane
systematic reviews are noteworthy as there are re-
viewed the safety and effectiveness of thrombolyt-
ic therapy in the event of acute ischemic stroke, in
particular upon using the recombined tissue-type
plasminogen activators (alteplase) (3933 patients
and 11 studies). In the present Review there is
presented the high quality evidences concerning
the risk of thrombolytic therapy conducted within
the time period of 6 hours after developing of the
acute ischemic stroke and on obvious final benefit
(The American College of Chest Phisicians, 2008).
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The thrombolysis aims to restore the blood supply
to hypoxic cells in order to prevent their irre-
versible damage. The mechanical removal of the
clot — Thrombectomy aims to remove obstructing
blood clot or other material from the cerebral
arteries during the acute ischemic stroke, in order
to restore the blood circulation and to minimize

a damage of the cerebral tissue. The most patients
before thrombectomy are treated with thromboly-
sis. Several different types of tools and techniques
are used for removal of a clot (Goyal et al.; 2015;
Saver JL et al, 2015; Campbell et al, 2015; Jovin et
al, 2015; Goyal et al 2016). The management of
risk factors causing the diseases of cardiovascular
system is especially important for the patients hav-
ing the high risk. The greater is the risk for cardio-
vascular diseases of an individual the higher is for
him the effectiveness of the preventive measures.
The management of risk factors starts with assess-
ment of a risk. It is especially important to assess
the total risk of a cardiovascular disease which
implies the total risk caused by an effect received
under the main risk factors - age, sex, tobacco
smoking, hypertension and the level of lipids. It

is natural that in the patients already diagnosed
with the cardiovascular diseases, diabetes and by
other obviously expressed risk factors the total risk
is high and its quantitative determination is not
needed any more. However, for the assessment of
the total risk for the healthy patients it is advis-
able to use “SCORE” system which was provided
for the assessment of the “apparently healthy”
patients in the European Guideline for Prevention
of Cardiovascular Diseases of 2003. This offers an
opportunity to be revealed the “softly” increasing
several risk factors which in total significantly
increases the level of the total risk. All the patients
are to be assessed by the stroke and be informed
regarding the risk factors of repeated stroke as
well as on the possible strategy of modification

of the identified risk factors. The aforementioned
risk factors and interventions include: stopping
consumption of tobacco, nicotine replacement
therapy and/or behavioral therapy (Hughes, 2007;
Institute for Clinical Systems Improvement (ICSI),
2008). Adherence to a diet — food has to be low

in fat (especially in saturated fats) and not con-
taining table salt, but rich with fruits and vege-
tables (at least 3-5 portion per day) ( MacGregor,
2004; Jurgens, 2004; Sacks et al, 2001; Barzi et al,
2003). Increasing regular workouts — at least for 30
minutes by 5 times in a week. The meta-analysis
of conducted cohort studies concerning the pri-
mary prevention shows us the strong connection
between the low physical activity and the risk
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of developing a stroke (Wendel-Vos et al, 2004;
Oguma & Shinoda-Tagawa, 2004). Abstain from
excess alcohol, e.g. 2 or less standard amount per
day. The meta-analysis of conducted cohort stud-
ies concerning the primary prevention shows us
the strong connection between the excess im-
bibing of alcohol and the risk of a stroke (Stead,
2005). The interventions has to be individual and
has to be used as a behavioral techniques such as
educational or motivational consulting (Sinclair,
2004; Pignone & Mulrow; 2001). Even a slight
decrease of the arterial pressure (systolic <10 mm
Hg, and diastolic <5mm Hg) reduces the risks of
stroke and cardiovascular events by 20-25%. The
pressure reduction therapy has to be initiated

in the hospital itself before discharging or after
discharging, in the very first week upon occurring
stroke/transient ischemic seizure (Nazir et al, 2004;
Nazir et al, 2005; Ovbiagele 2004). The antiplate-
let therapy significantly reduces the mortality by
stroke, myocardial infarct and vascularity (17,8%
compared with 21,4%). (Antithrombotic Trialists
Collaboration, 2002). For the purpose of long-term
secondary prevention the anticoagulant therapy is
conducted to the patients who underwent insult
or transient ischemic seizure in case if they are
detected with ciliary arrhythmia, cardioembolic
stroke caused by cardiac valve disease or acute
myocardial infarct, of course in case of absence of
any contraindications (Saxena, 2004; Koudstaal,
2004). The anticoagulant routine therapy for the
purpose of secondary prevention is not recom-
mended for the patients presumably with a stroke
of arterial origin or transient seizure as there does
not exist any evidences regarding additional prof-
its compared to antiaggregant treatment (Algra,
2006). The treatment with statins has to be pre-
scribed to all the patients with ischemic stroke or
transient ischemic stroke (Amarenco et al, 2006;
Heart Protection Study Collaborative Group, 2004)
who are detected with high level of cholesterol
have to undergo the consulting by an expert or a
trained clinicist concerning the diet (Rubak, 2005).
For the patients with acute stroke it is necessary
to monitor the glucose. In case of impairing the
tolerance on glucose or diabetes, the management
has to be implemented in accordance with the
national guidelines of diabetes (Diabetes Australia
Guideline Development Consortium, 2004).
According to the results of the national research-
es conducted in the United Kingdom the stroke
morbidity rate equal to 2,4 per 1000 person in

a year, annually 110 000 persons are developed
with a stroke primarily and 30 000 persons re-
peatedly. The structure of illness is as follows:
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cerebral infarct 69%, primary hemorrhage - 13%,
subarachnoid haemorrhage - 6% and strokes of
unspecified type - 12%. The repeated risk during
the next 5 years after previous first insult amounts
to 30% to 43%. During the past years at the lev-
el of national healthcare the special attention is
drawn to the acute cases of stroke. In the years of
1999 and 2004 the four times conducted National
Audits of Stroke Sentinel by London Royal Col-
lege member family doctors, showed that despite
the significant progress in the development of the
services the standard for medical services (espe-
cially upon acute cases) remains on acceptable
level given below (BM], 2008; Jauch,2007). The
stroke in Australia, after coronary heart disease, is
the most frequent reason of mortality and disable-
ment, thus, the Australian Government attaches a
great importance to the development of services,
organized structures and multidisciplinary subdi-
visions based on the evidences which compared to
the general medical care reduces the mortality and
disablement by 20% (Stroke Unit Trialists collab-
oration, 2007; National Stroke Foundation, 2004;
National Health and Medical Research Council,
2007). Annually approximately 705,000 people die
from stroke in America, and these data include

as new so repeated cases. Out of strokes approxi-
mately 625,000 is ischemic stroke. As for 2025 the
number of people suffering from stroke will reach
1 million. Nowadays, more than 4,4 million peo-
ple suffered from stroke live in the United States
of America. In America the stroke as one of the
reasons for mortality hold the third place. Approx-
imately 29% of the patients die within one year af-
ter the stroke, and this percentage increases in the
patients over 65 years old. In America the stroke
represents one of the leading reasons for disability;
31% of people suffering from stroke require the
permanent assistance in the everyday activity, 20%
in some way needs the assistance in walking and
as of 16% have to be in the special inpatient insti-
tutions for long-term treatment. At least one third
of the people suffering from stroke is observed
with depression as well as most of their nurses.
And what is more, the direct expenses connected
with the stroke (treatment) and indirect expenses
(losing productivity) amount to approximately 43
billion per year. Together with the ageing of pop-
ulation, there is expected the further increase of
global burden concerning the stroke (Joubert et al,
2006; Institute for Clinical Systems Improvement,
2008; ATLANTIS, ECASS and NINDS rt-Pa study
Group Investigatore, 2004).

In Georgia there is detected the tendency of in-
creasing cerebrovascular diseases. From 1999 the
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cerebrovascular diseases on 100 000 population
amounted to 222,4, and in 2005 it amounted to
344,7, and the number of new cases increased
from 84,7 to 111,3. For 2005 the hospitalization
with diseases of blood circulatory system amount-
ed to 28 884 cases (lethality 6,8%) (Reference
Book of Disease Control and Medical Statistics of
the Ministry of Labor, Health and Social Affairs of
Georgia, 2006).

In Georgia the biggest part of disease burden falls
upon non-communicable diseases and it has a big
influence over the most productive years of life.
The non-communicable diseases influences not
only the health but over the sustainable develop-
ment of the country. The part of the diseases of
the blood circulation system amount to 15.3% of
all the diseases, and 7.4% of new cases registered
in the country. In this group of diseases by high
incidence of disease and mortality are character-
ized the hypertensive, ischemic and cerebrovas-
cular diseases. In 2000-2018 there is observed the
tendency of increasing the prevalence of the blood
circulation diseases in Georgia. The cerebrovas-
cular diseases of blood circulation system in the
structure of diseases holds the third place (Refer-
ence Book of Disease Control and Medical Statis-
tics of the Ministry of Labor, Health and Social
Affairs of Georgia, 2018).

The stroke is one of the leading problems of health
in Georgia and is characterized with high inci-
dence of disease and mortality. According to the
data of the World Health Organization Georgia,
among 192 member countries, by index of mor-
tality with stroke (198 death cases per year on
100 000 population) and years of life corrected by
disability (DALY) (the loss of 1552 per year over
100 000 population) is among first ten countries
(WHO, 2016). The static data in Georgia spe-
cifically regarding to the incidence of ischemic
stroke, prevalence and spreading in different
groups is scarce. The results of the only population
research conducted in Thilisi in 2003 showed that
the spreading of stroke over 100000 population
amounts to 233, incidence per year over 100000
population reaches to 165, and in 30 days after
suffering from stroke the lethality index is 35%.
Such data indicate that stroke incidence in the
urban population of Georgia is comparable with
the indexes of the developed countries, and as for
the high index of lethality in the period after the
stroke, this fact could be explained by flaws ex-
isting in the healthcare system of Georgia, which
presumably does not give an opportunity for
adequate management of the patients having the
stroke.
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The stroke is a unit term which reflects organized
hospital services for the patients having the stroke.
This term emphasizes the necessity of existence of
the specific, stroke oriented services and considers
the stroke management by specialized, multidis-
ciplinary team. The concept of “Stroke Unit” is
not new. The first facts concerning the potential
use of the services of such type has been appeared
over twenty years ago. In the developed countries
the stroke units are functioning in many hospitals.
The scientific facts indicate that in the stroke unit
upon taking care of a patient the clinical solutions
for the stroke are better, that is a great motivation
for creating such services (Stroke Unit Trialists’
Collaboration, 1997). Upon comparison of various
models (Stroke Comprehensive Unit, Stroke Reha-
bilitation Unit, Mixed Assessment / Rehabilitation
Unit) of the organized services for the stroke with
rendered medical services at the general therapeu-
tic departments, the Cochrane Review 32 revealed
the reduction of the possibility of mortality during
the 12-month period of supervision. The Cochrane
Review conducted regarding the effectivity of
stroke units which included 31 researches and
6936 patients, showed that more organized is the
stroke services the better is the solution (Stroke
Unit Trialists, 2007). The aforementioned Re-
view includes different models of stroke organized
services and the most organized model, and as for
the less organized is compared according to the
descending hierarchy, as it is presented below:
Stroke Departments: multidisciplinary team which
includes a neurologist with the experience of
stroke management, the specialized nursing staff
and are placed in separate departments/ward. It is
exclusively designated only for the patients having
the stroke. Mixed Rehabilitation Departments:
multidisciplinary team which includes nursing
staff at the department where is occurring the
universal rehabilitation services but not only for
the patients having the stroke. The Mobile Stroke
Team: multidisciplinary team (without nursing
staff) which implements the services at different
institutions. General Profile Medical Department:
services at acute medical conditions or neurologi-
cal department without routine multidisciplinary
intervention. The high quality evidences of stroke
organized medical services models (such as Stroke
Comprehensive Units, Stroke Rehabilitation
Departments, Mixed Rehabilitation Departments)
confirms the efficiency which is expressed in
reduction of mortality, institutionalization and
dependence quality at the General Profile Depart-
ments with existing traditional medical services.
The connection between primary healthcare,
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hospital and community services is very important
for great stroke management. The family doctors
have to actively participate in the activities of

the aforementioned net for obtaining the newest
information and for the purpose of increasing the
opportunities of education. All the patients with
stroke/transient ischemic seizure have to be on file
by the family doctor who will regularly provide
the long-term and continuous supervision over the
risk factors of the diseases and patients’ problems.
The family doctor, if required, will timely address
the patient to the stroke expert, if it is available;
The locally developed protocols and guide-book
should be giving the opportunity for effective use
of the contacts with primary healthcare and hos-
pital services for the management of patients with
stroke/transient ischemic seizure, including their
fast assessment and referral, acute processes man-
agement, direct communicational connections,
discharge from the stationary with further services
and caregiving (Kwan, 2004).

The differential diagnosing of stroke within the
general conditions of medical practice is impos-
sible. That is why in the doubtful cases regarding
stroke it is necessary to review the opportunities of
addressing the hospital and organizing the fast re-
ferral. The patients having the high risk of stroke
and their family members have to be provided
with the information regarding the presumable
symptoms of stroke because upon their reveal-

ing they could immediately address the medical
institution or to call the emergency brigade (Jauch,
2007).

The data reflecting the stroke management qual-
ity at the hospitals of Georgia is very scarce.

There is not introduced the medical audit system
at the medical institutions which would have
given us the opportunity to assess the quality of
stroke management by healthcare experts. It is
also noteworthy that at the hospital of Georgia
there do not exist the stroke units, which could
offer the patients the multidisciplinary and highly
specialized services. More over the great number
of hospitals do not have the equipment needed

for the adequate assessment and diagnosing of the
patients having the stroke as well as the relevant
staff. In order to choose the correct strategy for
stroke management it is necessary to conduct the
reflective examinations of brain which is possi-
ble without any hindrance at the big hospitals in
Thilisi and Kutaisi while the regional hospitals are
deprived from such conditions.

Conclusion: Proceeding from the significance

and actuality of the aforementioned aspects, the
following issues require the additional study and
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specifying: At how many medical institutions are
the stroke specialized unit functioning? To what
extent are patients referred in accordance with in-
ternational recommendations in case of suspected
stroke to the medical institutions where a spe-
cialized stroke unit operates? What methods are
used to treat the patients and what is the solution
for patients diagnosed with ischemic stroke at the
medical institutions where there is no appropriate
subdivision and material and technical base? What
percentage of thrombolysis and thrombectomy
issues arise when making patient assessment and
treatment plans? Why patients are not treated
according to the international guidelines at most
clinics of Georgia?
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