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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Clinical epidemiology is a medical discipline investigating 
and controlling the distribution and determinants of disease. It 
studies the patterns of incidence and prevalence of any health 
conditions, which allows predicting their course and outcomes 
for each individual patient using the best evidence based on clin-
ical studies [1,2]. Clinical epidemiology of cerebrovascular dis-
eases is developing rapidly. Epidemiological studies conducted 
at the regional and national levels are used for the development 
of preventive programs, as well as for optimizing stroke care [3].

The efforts of specialists in clinical epidemiology of stroke 
are focused on studying the absolute risk of disease occurrence 
and searching clinical markers of its progression and reсurrence 
[1,3]. Risk markers can include genetic characteristics, environ-
mental factors, molecular biomarkers, medical imaging results, 
or any other clinical, instrumental, or laboratory tests [4]. How-
ever, in the field of angioneurology there is still a lack of basic 
clinical and epidemiological studies [3].

Thrift A. et al. (2017) analyzed data from various national reg-
istries [5]. It has been shown that stroke incidence and mortal-
ity correlate with the age of patients in all regions of the world 
with a tendency to higher incidence of strokes among men (with 
the exception of some Caribbean islands where women prevail). 
When comparing the frequency of detection of ischemic stroke, 
the highest numbers are recorded in the countries of the former 
Soviet Union (Belarus - 200-400 cases per 100,000 population 
[5,6], Ukraine - 280-290 cases per 100,000 population [5,7], 
Moldova - 370-390 cases per 100,000 population [8], Russia - 
460-590 cases per 100,000 population [9], Kazakhstan - 250-
370 cases per 100,000 population [10]), the lowest levels are 
recorded in Australia (91 cases per 100,000 population among 
men and 61 - among women) and in Pakistan (95 cases per 
100,000 population) [5]. The relatively low prevalence of stroke 
in some third world countries is apparently due to diagnostic 
defects and an imperfect medical care system [5,11].

The frequency of thrombolysis in ischemic stroke varies not 
only at the level of different countries but also within them [5, 
12]. The world leaders in this indicator are Estonia, Finland, 
Austria, Great Britain, the USA, Canada and Japan. Over the 
past decade, the incidence of systemic thrombolysis has in-
creased several times, from 6.0% to 9.5% in Germany, from 
1.8% to 12.2% in the United Kingdom, from 2.2% to 7.0% - in 
Sweden, from 0.9% to 5.7% in Poland and from 0.4% to 5.9% 
in Israel. The lowest levels in the frequency of thrombolysis are 
recorded in Romania (0.1% of the total number of strokes) and 
in Ukraine (0.03%) [5]. In Asia, the incidence of thrombolysis 
is generally lower than in Europe and North America. Thus, in 
China this indicator does not exceed 2.5%, in India and Pakistan 
- less than 1% [5,13]. The lowest levels of thrombolytic therapy 
have been reported in Africa; the situation is somewhat better in 
Latin America [5,11].

Unfortunately, despite some progress in the application of 
modern revascularization technologies, the real practice of using 
thrombolysis is far from the initial expectations of experts even 
when applied to economically developed countries of the world 
[5, 14]. Thus, in Germany only 60% of potential candidates for 
thrombolysis received thrombolytictherapy, while in Italy and 

Portugal the rate of thrombolysis coverage of candidates did not 
exceed 42%. In the Netherlands and France, only a third of po-
tential candidates receive rtpA. The situation is slightly better in 
the UK, where in 2014 81% of the total number of candidates 
underwent thrombolysis [5]. Obstacles to the wider introduction 
of emergency drug revascularization are defects in the provision 
of care at the prehospital stage, lack of infrastructure, and un-
availability of the drug due to its high cost [5,12-14].

Certain hopes are pinned today on endovascular interven-
tions, which allow providing assistance outside the therapeutic 
window for systemic thrombolysis [15]. However, their effec-
tiveness is sufficient only in patients with proximal occlusion 
of the large arteries of the brain, that is, no more than 7% of the 
total number of ischemic strokes [5,15]. In addition, this method 
of therapy is widespread mainly in economically developed 
countries [3,15].

The epidemiology of recurrent strokesis described in a rela-
tively small number of publications[16-18]. The frequency of 
stroke occurrence in the first three months after a cerebral infarc-
tion is assessed as 14.5–18.3%. Existing data could be divided 
into three main domains. The first domain is represented by the 
researches assessing the effectiveness of modern methods of 
secondary prevention of stroke in patients with atrial fibrillation 
[16]. The second domain is related to the studies on the effec-
tiveness of revascularizing surgical interventions on the large 
brachiocephalic vessels [17]. Finally, there are studies on the 
prevention of cryptogenic (ESUS) strokes [18]. Published data 
do not allow us to draw unambiguous conclusions about the fre-
quency of recurrent strokes in the various regions of the world, 
however, in general, the number of repeated strokes is higher in 
third world countries and in the post-Soviet space [5-11,16-18].

The aim of the study was to assess the epidemiology of clinical 
variants of ischemic stroke in the different countries of the world.

Material and methods. The primary information search with 
a depth of 15 years was performed in the databases EMBASE, 
PubMed, OVID, EBSCOhost, ProQuest, Google Scholar, IR-
BIS, РИНЦ (RISC). Search keywords: ischemic stroke, epide-
miology, secondary prevention, treatment, diagnosis. Addition-
ally, a search was made for RCTs dedicated to the treatment and 
diagnosis of acute stroke in the ClinicalTrials database. A total 
of 106,301 publications were analyzed, then 167 publications 
were selected which best met the search criteria. Subsequently, a 
content analysis of the articles was conducted with the selection 
of information corresponding to different geographical regions 
(Western and Eastern Europe, countries of the former Soviet 
Union, the Middle East, Southeast Asia, Australia and Oceania, 
North America, Latin America, Africa), and groups of countries 
based on their GDP (economically developed countries, middle-
income countries, lower middle income and low income). The 
total number of references cited in the article is reduced to 30 
titles. Statistical processing is performed by the method of fre-
quency analysis.

Results and discussion. At the beginning of 2019, there were 
847 RCTs in the world dedicated to the diagnosis and treatment 
of acute stroke [19]. Most of them were done in Europe, USA 
and China (Fig.)
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Fig. RCT devoted to stroke in the world (www.clinicaltrials.
gov) [19]

Unfortunately, it is impossible to use these data directly to es-
timate the frequency of ischemic stroke in different countries of 
the world. In this regard, we analysed the selected publications 
to identify the peculiarities of stroke epidemiology in various 
countries of the world.

The most comprehensive data were obtained during the Glob-
al Burden of Disease Study 2013 [20-23]. According to Feigin et 
al. (2016), more than 90·% of all cases of stroke are associated 
with modifiable risk factors, which in particular include nutri-
tion, physical activity, bad habits, work and rest, blood pressure, 
glycemia and cholesterolemia, the presence of arhythmia, level 
of environmental pollution [20]. The highest levels of the fre-
quency of potentially preventable cases of stroke are recorded in 
post-Soviet countries [5-10]. Ukraine is not an exception [7,24].

According to official statistics, cerebrovascular diseases in 
Ukraine are the second most common cause of death (100-110 
thousand deaths, about 14% of all deaths), 100-110 thousand 
strokes occur annually (more than a third of them are in people 
of working age), 30-40% of stroke patients die within the first 
30 days and up to 50% within 1 year of the onset of the dis-
ease, 20-40% of survivors become dependent on outside care 
(12.5% of primary disability), and only about 10 % return to a 
full life [24]. According to the Ministry of Health, the highest 
stroke prevalence rates were recorded in the Dnieper, Donetsk, 
Zaporizhzhya, Kharkov, Kiev and Odessa regions, and the low-
est - in the Lviv and Ivano-Frankivsk regions. Ukraine ranks 
45th among the countries of the world in terms of mortality from 
stroke (18.81 cases per 100 thousand of the population) [20, 24].

When analyzing the prevalence of various forms of stroke in 
different countries of the world, it was found that the cardioem-
bolic variant occurs with different frequencies, on average, in 
12-31% of cases, and recurrentcardioembolic stroke occurs in 
Japan with a frequency of 8.8% [25], and in Russia and other 
post-Soviet countries- 15-25% [26].

It should be noted that approximately two thirds of cardio-
embolic strokes are accompanied by hemorrhagic transforma-
tion, and the cause of mixed infarctions in most (95%) cases is 
cardioembolism [16]. In this case, hemorrhagic transformation 
of the ischemic focus, as a rule, is not accompanied by a sig-
nificant deterioration in the patient’s condition, since necrotic 
tissue is already impregnated. However, intracranial hemor-
rhage is also possible with extensive cardioembolic strokes due 
to occlusion of the carotid arteries, with infarction in the zone 
of vascularization of the posterior cerebral arteries, which arose 
secondarily with inclination of the temporal lobes, as well as 
with development of venous thrombosis. The size of cerebral 
infarction resulting from embolism is usually more significant 
than thrombotic infarction even when the same cerebral vessel is 

involved. This is explained by the speed of development of em-
bolic stroke (so compensatory blood supply to the affected area 
does not have enough time to be developed), as well as, possibly, 
by developing spasm of the vessel in response to the penetration 
of “foreign” tissue into its lumen [1,2,16].

Stenotic lesions of the carotid arteries cause stroke in 15% 
of cases. Well-timed implementation of carotid endarterectomy 
significantly reduces the risk of recurrent stroke, with the best 
results for patients with severe stenosis (70% - 99%), while per-
forming surgical revascularization with less severe stenosis (50-
69%) gives a lower reduction in relative risk (4.6% vs 15.9%), 
and endarterectomy for clinically insignificant atherosclerotic 
plaques is unreasonable [17].

According to Mikitey O.V. (2015) the frequency of repeated isch-
emic strokes is from 5 to 31% of all vascular diseases of the brain, and 
their frequency in the first month after the initial stroke reaches 7-8%, 
during the first year - from 6 to 20%. After a stroke, every third patient 
has a repeated stroke within five years [27]. The frequency of repeated 
strokes is determined by the clinical variants of the primary stroke: 
for POCI the frequency of repeated strokes is 20–25%, for TACI 
and PACI - 17%, for LACI - 9% [3,16-18,28].

According to [27], it was found that recurrent strokes occur more 
often in the same arteries as the primary strokes. Moreover, the lo-
calization is most likely to coincide for POCI. At the same time, the 
frequency of the coincidence does not exceed 60%.

In recent years, researchers have showed increased interest 
in the problem of secondary prevention of cryptogenic stroke. 
Since 2014, the term “embolic stroke of undetermined source” 
(ESUS) has been used in specialized literature to indicate the 
likely embolic mechanism of a cerebrovascular incident. The 
frequency of ESUS is estimated at 2.3–6.8%, with recurrent 
strokes occurring in such patients in 7–11% of cases within 3–6 
months after the initial stroke. Antiplatelet therapy is currently 
used to prevent cryptogenic embolic stroke, and a number of 
RCTs is being conducted to evaluate the effectiveness and safety 
of oral anticoagulants in ESUS [18, 29].

In general, global trends in the clinical epidemiology of isch-
emic stroke are associated with the aging of the population, in-
creased role of comorbid pathology and the progress of medi-
cal technologies improvingthe detection of small strokes and 
provide emergency revascularization in stroke. The observed 
regional differences occur due to the different levels of socio-
economic development and the resource base of national health 
systems, differences in the compliance of the applied secondary 
prevention schemes, and also depend on the availability of na-
tional registers and large epidemiological studies.

Inadequate and untimely medical care at the prehospital and 
early hospital stages, the ineffective implementation of modern 
methods of diagnosis and treatment (conservative and surgical) 
in hospitals, according to the approved clinical protocols, as 
well as staff shortages lead to the fatal consequences of stroke 
and various degrees of disability. The consequence of the devel-
opment of scientific research in the field of stroke was the oppor-
tunity to implement the concept of “time is the brain”. It formed 
a new attitude towards stroke with recognition that stroke 
treatment requires emergency hospitalization, and that medi-
cal care should be provided in the “therapeutic window” from 
the moment of its occurrence in specialized stroke units where 
multidisciplinary team of trained specialists is available. Such 
multidisciplinary team includes neurologists, nurses, specialists 
of physicaland occupational rehabilitation, speech therapists, 
psychologists, social workers and so on. Timely implementation 
of secondary prevention measures significantly reduces the risk 
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of recurrent strokes and helps to improve the quality of life of 
patients who have had stroke [16-18,30].
Conclusion. 1. At the beginning of 2019, there were 847 RCTs in 
the world dedicated to the diagnosis and treatment of acute stroke, 
most of which were performed in Europe, the USA and China.
2. 90% of all cases of stroke in the world are associated with 
modifiable risk factors.
3. The highest incidence rates of ischemic stroke are registered 
in the developing nations and post-Soviet countries.
4. The frequency of recurrent strokes is determined by the clini-
cal variants of the primary stroke: for POCI, the frequency of re-
peated strokes is 20–25%, for TACI and PACI - 17%, for LACI 
- 9%, and in most cases of recurrent strokes they occur in the 
same cerebral artery as the primary ones.
5. Global trends in the clinical epidemiology of ischemic stroke 
are associated with the aging of the population, increasing role 
of comorbid pathology and the progress of medical diagnosti-
cand treatment technologies.
6. The observed regional differences could be explained by the 
various levels of socio-economic development and the resource 
base of national health systems, differences in the compliance of 
the applied secondary prevention, as well as by the availability 
of national registers and large epidemiological studies.
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SUMMARY

CLINICAL EPIDEMIOLOGY OF ISCHEMIC STROKE: 
GLOBAL TRENDS AND REGIONAL DIFFERENCES

Muratova T., Khramtsov D., Stoyanov A., Vorokhta Yu.

Odessa National Medical University, Ukraine

The aim of the study was to assess the epidemiology of clinical 
variants of ischemic stroke in the different countries of the world.

The depth of information search is 15 years, it was performed in 
the databases EMBASE, PubMed, OVID, EBSCOhost, ProQuest, 
Google Scholar, IRBIS, РИНЦ (RISC). 30 articles were selected 
for further analysis. There was found that at the beginning of 2019, 
there were 847 RCTs in the world dedicated to the diagnosis and 
treatment of acute stroke, most of which were performed in Europe, 
the USA and China. 90 % of all cases of stroke in the world are 
associated with modifiable risk factors. The highest incidence rates 
of ischemic stroke are registered in the developing nations and post-
Soviet countries. The frequency of recurrent strokes is determined 
by the clinical variants of the primary stroke: for POCI, the fre-
quency of repeated strokes is 20–25%, for TACI and PACI - 17%, 
for LACI - 9%, and in most cases of recurrent strokes they occur 
in the same cerebral artery as the primary ones. Global trends in 
the clinical epidemiology of ischemic stroke are associated with 
the aging of the population, increasing role of comorbid pathology 
and the progress of medical diagnosticand treatment technologies. 
The observed regional differences could be explained by the vari-
ous levels of socio-economic development and the resource base 
of national health systems, differences in the compliance of the ap-
plied secondary prevention, as well as by the availability of national 
registers and large epidemiological studies.

Keywords: stroke, epidemiology, secondary prevention, 
treatment, diagnosis.

РЕЗЮМЕ

КЛИНИЧЕСКАЯ ЭПИДЕМИОЛОГИЯ ИШЕМИЧЕ-
СКОГО ИНСУЛЬТА: ГЛОБАЛЬНЫЕ ТЕНДЕНЦИИ И 
РЕГИОНАЛЬНЫЕ РАЗЛИЧИЯ

Муратова Т.Н., Храмцов Д.Н., Стоянов А.Н.,
Ворохта Ю.Н.

Одесский национальный медицинский университет, Украина

Целью исследования явилась оценка эпидемиологии кли-
нических вариантов ишемического инсульта в разных стра-
нах мира.

Глубина поиска информации составляет 15 лет, она 
проводилась в базах данных EMBASE, PubMed, OVID, 
EBSCOhost, ProQuest, GoogleScholar, IRBIS, РИНЦ (RISC). 
30 статей отобраны для дальнейшего анализа. Обнаруже-
но, что в начале 2019 г. в мире насчитывалось 847 рандо-
мизированных клинических исслкдований, посвященных 
диагностике и лечению острого инсульта, большинство из 
них проводились в Европе, США и Китае. 90% всех случаев 
инсульта в мире связаны с модифицируемыми факторами 
риска. Самые высокие показатели заболеваемости ишеми-

ческим инсультом зарегистрированы в развивающихся и 
постсоветских странах. Частота повторных инсультов опре-
деляется клиническими вариантами первичного инсульта: для 
POCI частота повторных инсультов составляет 20–25%, для 
TACI и PACI - 17%, для LACI - 9%, а в большинстве случа-
ев рецидивирующие инсульты происходят в той же мозговой 
артерии, что и первичные. Глобальные тенденции в клини-
ческой эпидемиологии ишемического инсульта связаны со 
старением населения, возрастающей ролью сопутствующей 
патологии и развитием медицинских диагностических и ле-
чебных технологий.

Наблюдаемые региональные различия могут быть объ-
яснены различными уровнями социально-экономического 
развития и ресурсной базой национальных систем здраво-
охранения, различиями в соответствии применяемой вто-
ричной профилактики, а также наличием национальных 
регистров и крупных эпидемиологических исследований.
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iSemiuri insultis klinikuri epidemiologia: 
globaluri tendenciebi da regionuli gan-
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kvlevis������������������������������������ �����������������������������������mizans����������������������������� ����������������������������warmoadgenda���������������� ���������������iSemiuri������� ������insul-
tis�����������������������������������������     ����������������������������������������   klinikuri�������������������������������    ������������������������������  variantebis�������������������   ������������������ epidemiologiis����  ���Se-
faseba���������������������   �����������������  ��������������������  ����������������� msoflios������������  �����������������  ����������� ����������������� sxvadasxva� �����������������  ����������������� qveyanaSi�������� . ������infor-
maciis Ziebis siRrmem Seadgina 15 weli. Zieba 
Catarda monacemTa bazebSi EMBASE, PubMed, OVID, 
EBSCOhost, ProQuest, GoogleScholar, IRBIS da RISC. Sem-
dgomi analizisaTvis SeirCa 30 statia. 
dadgenilia, rom 2019 wlis dasawyisisaTvis 

msoflioSi mimdinareobda 847  randomizebuli 
klinikuri kvleva mwvave insultis diagnostiki-
sa da mkurnalobis sakiTxebSi; maTi umetesoba 
Catarda evropaSi, aSS-sa da CineTSi. msoflioSi 
insultis yvela SemTxvevis 90% dakavSirebulia 
riskis modificirebad faqtorebTan. iSemiuri 
insultiT avadobis yvelaze maRali maCveneble-
bi daregistrirda ganviTarebad da postsab-
WoTa qveynebSi. ganmeorebiTi insultis sixSire 
damokidebulia pirveladi insultis klinikur 
variantebze: POCI-Tvis meoradi insultis six-
Sire Seadgens 20–25%-s, TACI-sa da PACI-Tvis – 
17%-s, LACI-Tvis – 9%-s.  SemTxvevaTa umetesobaSi 
ganmeorebiTi insulti viTardeba tvinis imave  
arteriaSi, sadac pirveladi. 
iSemiuri insultis klinikuri epidemiolo-

giis globaluri tendenciebi dakavSirebulia 
mosaxleobis daberebasTan, Tanmxlebi daavadebis 
mzard rolTan da samedicino sadiagnostiko da 
samkurnalo teqnologiebis ganviTarebasTan.
gamovlenili regionuli gansxvavebani Sei-

Zleba aixsnas social-ekonomikuri ganviTarebis  
da jandacvis erovnuli sistemebis resursebis 
sxvadasxva doniT, gansxvavebiT meoradi pro-
filaqtikis  gamoyenebaSi, aseve,  masStaburi epi-
demiologiuri kvlevebis erovnuli registrebis 
arsebobiT.


