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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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Today, stroke has been declared a global epidemic threatening 
the life and health of the world population. In the world 5.6-
6 million people a year suffer from stroke. It is predicted that 
deaths from stroke will rise to 6.7 million in 2015 and 7.8 
million in 2030, if no active global measures have been taken 
to combat the epidemic. Stroke has been declared a disease-
catastrophe in India, South Africa, Spain and all Latin American 
countries. It is the number one killer of people over the age of 50 
in South Africa. In most developed countries stroke is the third 
most frequent killer after heart disease and cancer [1,2]. The 
annual mortality rate from stroke in Russia is one of the highest 
in the world (175 per 100,000 population). Stroke morbidity and 
mortality rates among people of working age in Russia have 
increased over the last 10 years by more than 30% (mortality 
- 41 per 100 thousand people). The early 30-day mortality rate 
after stroke is 34.6%, and about half of those who fall ill die 
within a year. Stroke is the leading cause of disability worldwide 
and imposes special obligations on the family members of the 
patient, significantly reducing their labor potential, putting a 
heavy socio-economic burden on society [3,4].

In Russia the cost of treatment of one patient who has had 
a stroke, including in-patient treatment, medical and social 
rehabilitation and secondary prevention (direct costs) is 127 
thousand rubles a year, i.e. the total direct costs of stroke (from 
499 thousand cases a year) is 63.4 billion rubles. Indirect costs of 
stroke, estimated by the loss of GDP due to premature mortality, 
disability, and temporary incapacity for work of the population, 
are about 304 billion rubles per year in Russia. According to 
WHO, in the period from 2005 to 2015 the loss of GDP in 
Russia because of premature deaths from vascular causes could 
make 8,2 trillion rubles. Thus, the estimations based only on 
the economically accountable data, testify to extremely high 
"price" of stroke [4,5]. In the USA direct and indirect social and 
economic losses in connection with strokes make approximately 
41 billion US dollars. An alarming trend is the rejuvenation of 
stroke. And therefore, the World Health Organization and World 
Stroke Organization have developed the Global Stroke Initiative 
program to create a global information database on stroke and to 
coordinate countries' stroke prevention and treatment activities 
[1,6,7].

The Republic of Kazakhstan is in second place after Moldova 
in terms of cardiovascular disease mortality among the CIS 
countries. There are 2 million people registered in Kazakhstan 
who suffer from cardiovascular diseases, which is 12% of the 
economically active population of the country. At the same 
time domestic scientists argue that the official statistics are 
understated [8,32].

According to the official data of the Republican Center of 
e-health of MH RK the hospitalized morbidity of acute on-
cerebral circulation disorder (CCAD) in 2015 was 220.2 per 

100 thousand population, 226.9 in 2016, 229.2 in 2017 and 
229.7 in 2018 [9].

The number of patients receiving disability benefits nationally 
due to stroke exceeds 200,000. Incidence of stroke in different 
regions of Kazakhstan is 2.5 - 3.7 cases per 1000 people, 
mortality from 1.0 to 1.8 cases per 1000 per year. In comparison 
with Russia: from 2.5 up to 7.43 cases of stroke per 1,000 
persons a year, the mortality rate from stroke fluctuates from 
0.7 up to 3.31 cases per 1,000 persons a year [10]. The available 
official data on the problem of stroke in Kazakhstan do not give 
a complete and adequate real picture, since the "Stroke Register" 
was carried out only in some cities of the country. 

The number of patients with stroke in Kazakhstan is increasing, 
and the annual increase in hospitalized morbidity due to stroke 
is from 1 to 3%. 

In-hospital mortality rates for stroke (hemorrhagic + ischemic 
strokes) in RK for the period from 2015 to 2018 varied from 
minimal 12,6 to maximal 13,3 %, on the average being 13,0 %. 
Stroke mortality decreased from 7.5 per 100,000 population in 
2015 to 5.9 in 2018 [9]. 

The provision of specific therapy for stroke patients in the 
form of thrombolytic therapy and neurosurgery is a recognized 
international standard in the provision of medical care and 
indicates a high level of organization in the country as a whole. 
The number of thrombolysis performed for ischemic stroke 
increased by 3% (by 123) (from 4,336 in 2015 to 4,459 in 2016). 
The percentage of thrombolysis performed in patients with 
ischemic stroke increased from 1.0 to 3.3, respectively, from 
2015 to 2018. The percentage of neurosurgical activity also 
increased from 2.1% in 2015 to 6.2% in 2018 [11]. A stroke 
is a disorder of brain function caused by a disruption of its 
blood supply that occurs suddenly. The nature of the disorders 
of higher nervous activity in stroke depends on the localization 
of the lesion focus. The cerebral circulation disorders of 
ischemic type are the consequence of a decrease in the diameter 
of blood vessels or their complete occlusion [12]. The main 
causative factor is the occlusion of brachycephalic vessels by 
a parietal or occluding thrombus [13]. In the final stages of 
this pathology, preceding the development of brain infarction, 
there is a transformation of soluble fibrinogen into insoluble 
fibrin. The fibrin network is filled with blood components, thus 
creating the basis for future thrombus formation [14]. Modern 
strategy of ischemic stroke treatment implies timely application 
of reperfusion therapy combined with the use of modern 
neuroimaging methods based on CT and MRI technologies, 
which allows assessing the state of cerebral perfusion both at 
the time of hospitalization and in dynamics [15]. The tactics 
of treatment measures in acute circulatory disorders bears the 
imprint of the influence of the so-called concept of "ischemic 
penumbra and window of therapeutic possibilities". Within this 
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concept, the "core of the infarction" is the area where there are 
irreversible structural changes, and the area where the changes 
are functional, marked as hypoperfusion, but in general the level 
of energy metabolism is sufficient, is called the "penumbra" or 
ischemic penumbra [16]. Disruption of cerebral blood supply 
is accompanied by activation of oxygen-free glucose oxidation 
pathway, development of metabolic acidosis, impaired ion 
pump function and eventually cytotoxic edema - all this leads 
to activation of apoptosis mechanism and further expansion of 
destruction site [17]. The time of formation of the brain "infarct 
core" is 5-8 minutes from the onset of the signs of neurological 
deficit. The increase of infarct zone volume occurs due to the 
destruction of "penumbra" cells [16]. The formation of 50% of 
the infarct volume occurs in the first 1.5 hours from the onset 
of symptoms and 70-80% - in the next 6 hours [18]. The time 
up to 6 hours from the development of the disease is called the 
"therapeutic window". It is during this period that measures 
to restore perfusion in the "penumbra" zone are characterized 
by the greatest effectiveness [19]. Reperfusion therapy in 
ischemic stroke should be performed as early as possible, there 
is a concept of "door to needle", which implies that care should 
be provided as early as possible. According to recent studies, 
timely thrombolytic therapy allows expanding the "therapeutic 
window" - the sooner thrombolysis is performed, the higher the 
rates of patients' recovery [20,21].

The history of development of thrombolytic therapy (THT) 
originates from 1958, when the first report on THT in stroke was 
published (Sussman B.J.et al., 1958). The advent of computed 
tomography (CT) in the early 1980s made further study of TLT 
possible. J.A. Zivin et al. [22] found out that rtPA application 
in rabbits immediately after cerebral vessel occlusion with 
embolus (obtained from autoblood and injected into the neck 
artery) leads to radical reduction of brain infarct size. In fact, 
they showed for the first time that thrombolysis with rtPA 
performed in the first hours of acute ischemic stroke (AIS) can 
significantly improve neurological functions [23]. 

In 2014, Joanna M WardlawVeronic, MurrayEivind, Berge 
Gregory, J del Zoppo searched the Cochrane Registry of Clinical 
Trials for Stroke (last conducted November 2013), MEDLINE 
(from 1966 to November 2013), and EMBASE (from 1980 
to November 2013). Conference and journal proceedings and 
reference materials were also reviewed. The selection criteria 
were randomized trials of any thrombolytic agent versus control 
in people with diagnosed ischemic stroke.

This review included 27 studies with 10,187 participants, testing 
preparations of urokinase, streptokinase, rt-PA, recombinant 
prourokinase, or desmoteplase. Four studies used intraarterial 
administration and the rest used intravenous administration. 
Most of the data are from trials that started treatment six 
hours after the stroke. About 44% of the trials (about 70% of 
participants) tested intravenous rt-PA administration. In the 
study, 16% of the participants were over 80 years of age. More 
than 50% of the trials met the criteria for complete concealment.

Thrombolytic therapy, mostly given within six hours of ischemic 
stroke, significantly reduced the proportion of participants who 
were dead or disabled (modified Rankin 3 through 6) three to 
six months after stroke (odds ratio (OR) 0.85, 95% confidence 

interval (CI) 0.78 to 0.93). Thrombolytic therapy increases the 
risk of symptomatic intracranial hemorrhage (OR 3.75, 95% 
CI 3.11 to 4.51), early death (OR 1.69, 95% CI 1.44 to 1.98; 
13 trials, 7458 participants), and death three to six months 
after stroke ( OR 1.18, 95% CI 1.06 to 1.30). Early death after 
thrombolysis was mostly related to intracranial hemorrhage. 
Treatment within three hours of stroke was more effective in 
reducing mortality or disability (OR 0.66, 95% CI 0.56 to 0.79) 
without increasing mortality (OR 0.99, 95% CI 0.82 to 1.21; 
11 trials, 2187 participants). There was heterogeneity between 
trials. Current antithrombotic drugs increased the risk of death. 
Trials testing rt-PA showed a significant reduction in mortality 
or dependence on treatment before six hours (OR 0.84, 95% 
CI 0.77 to 0.93, P = 0.0006; 8 trials, 6729 participants) with 
significant heterogeneity; treatment at three hours was more 
beneficial (OR 0.65, 95% CI 0.54 to 0.80, P < 0.0001; 6 trials, 
1779 participants) without heterogeneity. Participants over 80 
years of age benefited equally from participants under 80 years 
of age, particularly if they were treated within 3 hours of stroke. 
6729 participants) with significant heterogeneity; treatment 
within three hours was more beneficial (OR 0.65, 95% CI 
0.54 to 0.80, P < 0.0001; 6 trials, 1779 participants) without 
heterogeneity. 

Thus, thrombolytic therapy given within six hours of stroke 
reduces the proportion of death or disability. Those treated 
within the first three hours received significantly more benefit 
than those treated later. This overall benefit was evident despite 
an increase in symptomatic intracranial hemorrhage, mortality 
after 7-10 days, and mortality at follow-up (except in trials with 
rt-PA testing, which had no effect on death at follow-up).

The NINDS trial was the first multicenter, randomized, 
placebo-controlled trial to prove the safety and efficacy of 
systemic TLT using rt-PA in the first three hours of onset 
[24,25]. The following randomized placebo-controlled trials 
ECASS I and II [22,23] evaluated the safety and efficacy of 
different doses of rt-PA (ECASS I - 1.1 mg/kg, ECASS II - 0.9 
mg/kg) in the first six hours from stroke onset. The results of the 
ECASS I and II studies regarding the safety of the drug were 
comparable with those of the NINDS study. There were no 
significant differences between the main group and the placebo 
group with regard to efficacy.

Two parts of the ATLANTIS study (A and B) evaluated 
the safety and efficacy of rt-PA at a dose of 0.9 mg/kg up to 
five hours from onset. No significant positive effect of rt-PA 
compared with placebo was observed [26].

The ECASS III study [27] demonstrated the safety and efficacy 
of systemic thrombolysis in the first 4.5 hours after the onset of 
symptoms. The results of this work served as a reason for the 
revision of European and American recommendations on the 
treatment of ischemic stroke. It was proposed to increase the 
therapeutic window for systemic TLT to 4.5 hours [28,29]. In 
the Russian Federation, the relevant changes in the instructions 
for alteplase drug were made on May 25, 2011. 

The largest study IST III [28] evaluated the safety and efficacy 
of rt-PA systemic TLT in ischemic stroke within the first six 
hours of its onset. The results were considered neutral, because 
the primary endpoint - the prevalence of persons with good 
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recovery of impaired functions according to the Oxford Scale in 
the TLT group - was not achieved.

Thus, the current positive evidence base for alteplase comes 
from only two large studies, NINDS and ECASS III.

The dependence of the effectiveness and safety of fibrinolytic 
therapy on the time of its initiation has been demonstrated 
in several large studies. Combined analysis of the results of 
the NINDS, ECASS I and II, ATLANTIS studies (n = 2775) 
showed that the odds ratio (OR) of a favorable outcome was 
2.81 (95% confidence interval (CI) 1.75-4.5) if thrombolysis 
was started within the first 90 minutes of stroke and 1.55 (95% 
CI 1.12-2.15) from 90 to 180 minutes. When TLT was initiated 
between 181 and 270 minutes, the OR of favorable outcome 
was 1.40 (95% CI 1.05-1.85), and after 271-360 minutes it was 
1.15 (95% CI 0.90-1.47) [29]. Thus, time is the most important 
condition for the effectiveness of TLT . For this reason, in 
all recommendations on treatment of patients with stroke the 
necessity of reduction of all delays with the beginning of therapy 
is emphasized [30].

In addition to the timing factor, the age of patients is also 
important to consider when administering TLT. According 
to the instructions on the use of alteplase preparation and the 
recommendations of European Stroke Organization, patients 
under 18 years old should not undergo TLT and patients over 
80 years old - with special care [30].

F. Mateen et al. analyzed data from the Canadian TLT registry 
for patients aged 80 to 89 years and from 90 to 99 years [31,32]. 
Both age groups were characterized by a preponderance of 
female patients (61% in the 80–89-year-old group and 77% in 
the 90–99-year-old group) and baseline stroke severity (greater 
than 15 points on the National Institutes of Health Stroke 
Scale, in 52 and 58%, respectively). Both groups had similar 
rates of symptomatic hemorrhagic transformation (4 and 7%, 
respectively), three-month mortality (33 and 52%, respectively), 
and good recovery of impaired neurological functions (26 and 
30%, respectively). 

Thus, thrombolysis in patients of different age groups, 
including those aged 80 to 89 years and older, is equally safe 
and effective.
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SUMMARY
APPLICATION OF THROMBOLYSIS THERAPY FOR 
ACUTE CEREBRAL CIRCULATION IN THE REPUBLIC 
OF KAZAKHSTAN, COUNTRIES OF THE FAR AND 
NEAR FOREIGN COUNTRIES.
Abdrakhmanova M.G1., Kasenova A.S1., Omarova Sh1., 
Shinalieva K.A1., Baltabaeva A.S1.
1NJSC "Astana Medical University", Ministry of Health of the 
Republic of Kazakhstan, Nur-Sultan, Kazakhstan.
Abstract. In the world, stroke suffers 5.6-6 million people a 
year. Stroke deaths are predicted to rise to 6.7 million in 2015 
and to 7.8 million in 2030.

Stroke is the leading cause of disability worldwide. 
The provision of specific therapy to patients with stroke in 

the form of thrombolytic therapy and neurosurgical operations 
are recognized international standards in the provision of 
medical care. The advent of computed tomography (CT) in 
the early 1980s made it possible to further study TLT. In 2014 
Joanna M WardlawVeronic, MurrayEivind, Berge Gregory, J 
del Zoppo searched the Cochrane Stroke Trial Registry (Last 
November 2013), MEDLINE (1966 to November 2013) and at 
EMBASE (from 1980 to November 2013). We concluded that 
thrombolytic therapy administered within six hours of a stroke 
reduces the proportion of deaths or disability. The dependence 
of the efficacy and safety of fibrinolytic therapy on the time of 
its initiation has been demonstrated in a number of large studies. 
A pooled analysis of the results of the NINDS, ECASS I and 
II, ATLANTIS studies (n = 2775) showed that the odds ratio 
(OR) of a favorable outcome of the disease when thrombolysis 
was initiated in the first 90 minutes of a stroke. Thus, time is the 
most important condition for the effectiveness of TLT.

In addition to the time factor, it is important to take into account 
the age of patients during TLT. F. Mateen et al. analyzed data 
from the Canadian TLT registry for patients aged 80 to 89 years 
and 90 to 99 years. Thus, thrombolysis in patients of various age 
groups, including those aged 80 to 89 years and older, is equally 
safe and effective.

Keywords. Ischemic stroke, thrombolytic therapy, NINDS 
studies, ECASS I, II, III, ATLANTIS (A and B), stroke in the 
CIS countries.
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