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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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mebTan dispepsiuri Civilebis gareSe da  pacientebs 
Soris funqciuri dispepsiis sxvadasxva tipiT.
kvleva warmoadgens fd-is axlaxan dadgenili 

diagnozis mqone pacientebis da sakontrolo 
jgufis monacemebis retrospeqtul analizs. 
gaanalizebulia samedicino dokumentacia: de-
mografiuli monacemebi (samuSao statusi, oja-
xuri mdgomareoba) da monacemebi cxovrebis we-
sis Sesaxeb (sxeulis masis indeqsi, Tambaqos da 
alkoholis moxmareba), aseve, riskis faqtorebis, 
Tanmxlebi paTologiis arseboba da sixSire 
fd-is mqone pacientebSi. sazogadod miRebuli 
standartebis mixedviT Sedarebulia sakontro-
lo jgufis da fd-is sxvadasxva tipis mqone 
jgufebis monacemebi. gamokvleulia 158 pacienti 
pds-iT, 87  – ets-iT da 90 moxalise dispepsiuri 
Civilebis gareSe. Tambaqos da alkoholis mox-
mareba da ojaxuri mdgomareoba ar asocirdeba 
fd-is ganviTarebis momatebul riskTan. fd-is 

riski izrdeba Zilis darRvevis da samuSaos ar-
qonis pirobebSi. pds-is da ets-is riskis faq-
torebi ar diferencir-deba. gastroezofaguri 
refluqsuri daavadeba, gaRizianebuli nawlavis 
sindromi, qronikuli gastriti da/an duodeniti, 
SfoTva da depresia ufro xSirad aRiniSneboda 
fd-s mqone pacientebis jgufSi. kavSiri autoi-
munur Tireoidits, arteriul hipertenzias da 
gulis iSemiur da-avadebas Soris ar gamovlin-
da. gastroezofaguri refluqsuri daavadebis, 
qronikuli gastritis da/an duodenitis, SfoT-
vis da depresiis, autoimunuri Tireoiditis, 
arteriul hipertenziis da gulis iSemiuri 
daavadebis sixSiris gaTvaliswinebiT fd-is 
sxva-dasxva tipis jgufebs Soris statistiku-
rad mniSvnelovani gansxvaveba ar gamovlinda. 
Tumca, naCvenebia, rom gaRizianebuli nawlavis 
sindromi da depresia ufro xSiria pacientebSi 
pds-iT, vidre pacientebSi ets-iT.

RESULTS AND ADVERSE OUTCOMES AFTER PERCUTANEOUS CORONARY INTERVENTION: 
HISTORICAL COHORT STUDY

1Rakhypbekov T., 2Shalgumbayeva G., 2Siyazbekova Z., 2 Myssayev A., 3Brusati L.

1Republican Center for Health Development; 2Semey medical university, Kazakhstan; 3Udine University, Italy 

Coronary artery disease (CAD) is the most common type of heart 
disease and cause of mortality in the developed countries [14]. Be-
cause populations in advanced nations are aging thanks to the prog-
ress made in medical science, the number of elderly patients with 
coronary artery disease (CAD) undergoing percutaneous coronary 
intervention (PCI) has been increasing [11,22,25,29].

The mortality rate due to cardiovascular disease in Kazakhstan 
is two times higher than in European countries. [32] Unfortunately 
cardiovascular diseases are the main cause of low life expectancy 
and high mortality rate among people of working age. It constitutes 
a significant challenge for physicians and patients because of its 
devastating effect on the relatively active lifestyle of young patients 
and the substantial economical toll on society due to the cumulative 
loss of quality adjusted life-years. [10,23,30].

The highest numbers of acute coronary syndrome were re-
corded in the population of the North Kazakhstan region (137.7 
cases per 100 thousand people), East Kazakhstan region (105.9 
cases), Akmola (89.9 cases), Karaganda (85.4 cases) and Pavlo-
dar (58.3 cases) regions. [33]. The Government of Kazakhstan 
has developed and over the past 10-15 years has implemented a 
targeted State program in the field of healthcare to reduce mor-
tality from a cardiovascular disease, which is constantly being 
improved by new targets aimed at improving the effectiveness of 
preventive activities of medical organizations and increasing the 
commitment of citizens of the country to follow to healthy life-
style. According to implementation of the State program “Sala-
matty Kazakhstan for 2011-2015”, the population is provided 
with cardio surgical care. [28] Despite the constant development 
and improvement of cardio surgical care in Kazakhstan, due to 
which it was possible to reduce mortality from these diseases, 
the indicators are still disappointing. Percutaneous coronary 

intervention (PCI) has dramatically improved the prognosis of 
patients with coronary artery disease (CAD) [20].

A percutaneous coronary intervention is developed in Kazakh-
stan very quickly for many years. But there is no information 
about outcomes of this operation. The goal of this study was to 
analyze the short-term outcomes after percutaneous coronary in-
terventions in two regions Kazakhstan during 2012-2018 years.

Material and methods. This is a historical cohort study of 
all patients who underwent percutaneous coronary intervention 
(PCI) in East Kazakhstan and Pavlodar regions of Kazakhstan. 
Individual-level mortality data were obtained from the registry. 
This registry is nationwide, obligatory, and automatically col-
lected. The electronic patient registry – an information system 
entitled “Electronic In-patient Registry” (EIPR) that com-
prises health records of all patients hospitalized to healthcare 
facilities of Kazakhstan. The registry was established within 
the framework of the Unified National Health System in 2015 
and presents a unified and centralized information database 
that stores all data on the record-by-record basis and enables 
access to relevant statistical information by provision of ana-
lytical reporting at the level of in-patient care. Currently, the 
Ministry of Healthcare of Kazakhstan obligates all medical 
doctors at hospitals to report on their hospitalized patients 
using a specially designed form and in turn, hospital techni-
cians manually transfer the reported data to EIPR. The cur-
rent study included patients who underwent PCI and were 
recorded in registry between January 2012 and December 
2018. The study was approved by the ethical committee of 
the Semey Medical University, Kazakhstan (protocol 9 from 
13 September 2017). Given that we used anonymized registry 
data, no consent from individual participants were required. 
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 We use the data from three hospitals of Pavlodar and East Ka-
zakhstan regions: Pavlodar regional cardiology hospital, Hospital 
of Semey medical university and East Kazakhstan regional hospi-
tal; only in these hospitals are made cardiac surgery in these regions.

We use official registry of these three hospitals. Data on age, 
sex, way of hospitalization, date of admission to the hospital, 
date of discharge from hospital, date of death, diagnose, treat-
ment outcome were obtained from registry. Unfortunately, this 
registry does not have information about comorbidity of pa-
tients, reason of death, and risk factors. 

In order to avoid selection bias, all patients who underwent sur-
gery during the study period were included in the study. We used a 
standard data collection form to avoid misclassification bias. The 
study included 11931 patients who underwent PCI. The study in-

cluded all deaths (320 cases) for the period from 2012 to 2018. 
Continuous variables are summarized as means with stan-

dard deviation (SD). Discrete variables are described as propor-
tions (frequency/percentage). A multivariate logistic regression 
analysis was utilized to find the independent predictors for in-
hospital mortality. The variables entered into the model included 
age, gender, residency, way of admission, hospital, year of ad-
mission, diagnose. We only had these variables as say before. 
There was not information about diabetes, hypertension, dyslip-
idemia, renal failure, previous heart failure, coronary artery dis-
ease and MI in the registry. Odds ratios (OR) and hazard ratios 
(HR) with 95% confidence intervals (CI) were calculated. Sta-
tistical significance was determined at P-values of <0.05 and all 
P-values were two sided. The incidence rates were calculated as 

Table 1. Patients’ characteristics
Characteristics N=11931

Male, n (%) 8349 (70,0%)
Female, n (%) 3582 (30,0%)

Age (yr), mean (SD) 62,7 (10,40)
Male (yr), mean (SD) 60,5 (10,00)

Female (yr), mean (SD) 67,90 (9,41)
Age group, y n (%) 

<29 11 (0,1%)
30-39 158 (1,3%)
40-49 1009 (8,5%)
50-59 3425 (28,7%)
60-69 4279 (35,9%)
≥70 3049 (25,6%)

Residency n (%) 
Urban n (%) 8744 (73,3%)
Rural n (%) 3187 (26,7%)

Sending to hospital n (%)
Sending by GP n (%) 3559 (29,8 %)

Sending by Consultative diagnostic clinic n (%) 959 (8,0 %)
Emergency ambulance n (%) 4704 (39,4 %)

Sending by other medical Institution n (%) 1479 (12,4 %)
Other n (%) 1230 (10,3 %)

Length of stay (n) mean (SD) 9,73 (4,23)
Way of admission to hospital n (%) 

Planned n (%) 3154 (26,4%)
Unplanned emergency way n (%) 8777 (73,6%)

Outcome n (%)
Improvement n (%) 11597 (97,2%)

Without changes n (%) 14 (0,1%)
Death n (%) 320 (2,7%)

Diagnose n (%)
Acute myocardial infarction (I21) 4872 (40,8%)

Chronic Ischemic Heart Disease (I25)& Angina pectoris (I20) 5878 (49,3%)
Subsequent myocardial infarction (I22) 1139 (9,5%)

Cerebral infarction (I63) 11 (0,1%)
Other diseases 31 (0,3%)

GP- general practitioner; SD – standard deviation
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Table 2. Patients’ characteristics who died in-hospital period
Characteristics N=320

Male, n (%) 179 (55,9%)
Female, n (%) 141 (44,1%)

Age (yr), mean (SD) 70,5 (9,97)
Male (yr), mean (SD) 67,8 (9,71)

Female (yr), mean (SD) 73,9 (9,26)
Age group, y n (%) 

<29 0 (0,0%)
30-39 1 (0,3%)
40-49 7 (2,2%)
50-59 41 (12,8%)
60-69 98 (30,6%)
≥70 173 (54,1%)

Residency n (%) 
Urban n (%) 254 (79,4%)
Rural n (%) 66 (20,6%)

Mortality rate per 100 000 population 
Male (yr), mean (95% CI) 2144,0 (1841,4-2482,4)

Female (yr), mean (95% CI) 3936,3 (3313,4-4643,1)
Way of admission to hospital n (%) 

Planned n (%) 6 (1,9%)
Unplanned emergency way n (%) 314 (98,1%)

Mortality rate according to way of admission per 100 000 population 
Sending by GP mean (95% CI) 7187,5 (4556,2-10784,8)

Sending by Consultative diagnostic clinic mean (95% CI) 2500,0 (1079,3-4926,0)
Emergency ambulance mean (95% CI) 74375,0 (65225,9-84456,6)

Sending by other medical Institution mean (95% CI) 13750,0 (9990,8-18458,7)
Other mean (95% CI) 312,5 (7,9-1741,1)

Mortality rate according to hospital per 100 000 population 
Pavlodar regional cardiology hospital mean (95% CI) 2201,5 (1675,9-2839,8)
Hospital of Semey medical university mean (95% CI) 4626,9 (3848,3-5517,7)

East Kazakhstan regional hospital mean (95% CI) 2959,0 (2484,2-3498,6)
Diagnose n (%)

Acute myocardial infarction (I21) 214 (66,9%)
Chronic Ischemic Heart Disease (I25)& Angina pectoris (I20) 7 (2,2%)

Subsequent myocardial infarction (I22) 93 (29,1%)
Cerebral infarction (I63) 5 (1,6%)

Other diseases 1 (0,3%)
Mortality rate according to diagnose per 100 000 population

Acute myocardial infarction (I21) mean (95% CI) 4392,4 (3823,6-5022,6)
Chronic Ischemic Heart Disease (I25)& Angina pectoris (I20) mean (95% CI) 119,1 (4,79-245,4)

Subsequent myocardial infarction (I22) mean (95% CI) 8165,1 (6590,3-10002,7)
Cerebral infarction (I63) mean (95% CI) 45454,6 (14758,7-106076,2)

Other diseases mean (95% CI) 10000,0 (253,3-55716,3)

the number of cases per 100000 person-years of follow-up and 
95% CI. The patient data were analyzed from the database, in 
which International Classification of Diseases, Tenth Revision 

(ICD-10) diagnostic codes is used to define the corresponding 
diseases. Statistical analysis was performed with SPSS. IBM 
SPSS Statistics for Windows, Version 20.0 (SSMU Semey city).  
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Results and discussion. A total of 11931 subjects who un-
derwent PCI from 2012 to 2018 in Pavlodar regional cardiol-
ogy hospital, Hospital of Semey medical university and East 
Kazakhstan regional hospital during the study period. Of these, 
8349 (70,0%) were male, 3582 (30,0%) were female. Most of the 
patients 8744 were urban residents. The main way of hospital-
ization of patients was Emergency ambulance (8777). Majority 
of patients (66,9%) had diagnose acute myocardial infarction. A 
total of 320 patients (2,7%) died after the PCI during in-hospital 
period (2012-2018). Patients who died in-hospital period were 
predominantly male (55,9%), mean age 67,8 (9,71) years. Mor-
tality rate was higher in women, and patients who were sent by 
other medical Institution. Mortality rate was higher in patients 
with diagnose cerebral infarction. The baseline patients’ charac-
teristics are presented in Table 1 and 2. A multivariate logistic 
regression analysis for the independent predictors of in-hospital 
mortality is presented in Table 3.

 Percutaneous  coronary  intervention  (PCI)  is currently indicat-
ed for the management of patients  presenting  with  acute  coronary 
syndrome  and  in  individuals  with  chronic  stable angina that is 
refractory to optimal medical therapy. Advances in devices, stent 
design, adjunctive technology, development of more potent and ef-
fective antiplatelet therapy, and judicious use of PCI are increasing 
the safety of the procedure. However, major periprocedural com-
plications during PCI still occur [12]. Evidence supports the use of 
stent implantation for patients with coronary artery disease (CAD) 
and acute coronary syndrome (ACS) [34].

In this cohort study, we compared patients’ characteristics and 
adverse outcomes of patients underwent PCI from 2012 to 2018 
in two regions of Kazakhstan. The main finding of our study is 
same as in the world. According to many international investi-
gations the average age at presentation of coronary artery dis-
ease (CAD) is approximately 55 years for men and 65 years for 
women. [6, 30] The average age of our patients was 62,7 (10,40) 
years, while the average age of men was 60,5 (10,00) years, and 
of women was 67,9 (9,41) years (Table 1).

Despite advancements in the management of ACS, various 
studies have shown a clear disparity in the clinical outcomes 
between men and women, with women having worse outcomes. 
[2,4,5,19,21] There are pathophysiological differences in the 
causes of ACS with respect to sex. In men, there is typically 
rupture of a thin-capped atheromatous plaque which triggers 
thrombosis. Women are more likely to develop thrombosis 
caused by endothelial erosion. Women are more likely to pres-
ent with atypical symptoms, have delays in the administration of 
treatment and therefore have longer ischemic times [24]. There 
is also evidence to suggest that women with ACS are less likely 
to receive evidence-based treatments and less likely to undergo 
cardiac catheterization and revascularization. [1,3,4,7,8,13-
15,19,21,26,27].      

According to our finding during the study period quantity of 
women who were underwent of PCI was less than men. (3582 
(30,0%) vs 8349 (70,0%) (Table 1).

In contemporary PCI practice, there remains a disparity be-
tween the outcomes of women versus men, with women having 
significantly worse outcomes and a higher mortality. The causes 
are multifactorial and relate to differences in health-seeking be-
havior as well as sub-optimal medical therapy. Women are less 
likely to undergo cardiac catheterization and revascularization; 
are not treated as quickly as men; and are less likely to receive 
optimal pharmacotherapy [34].

Our findings also confirm these reports. So for men in hos-
pital mortality rate was 2144,0 per 100 000 population and for 
women it was 3936,3 per 100 000 population (Table 2). A mul-
tivariate logistic regression analysis for the independent predic-
tors in-hospital mortality demonstrated gender (OR=1,32, 95% 
CI=1,03-1,69, p=0,027), to be associated with higher in-hospital 
mortality (Table 3).

Coronary artery disease is a leading cause of mortality and 
morbidity in the elderly. Structural and functional changes in 
the cardiovascular system with aging and higher comorbidities 
make them more prone to unfavorable outcome [17]. Because 
populations in advanced nations are aging thanks to the progress 
made in medical science, the number of elderly patients with 
CAD undergoing PCI has been increasing. [11,18,22,29] 

Our finding demonstrated that mostly in-hospital mortality 
was higher in patients aged 70 years and elder (173 (54,1%) 
(Table 2). A multivariate logistic regression analysis for the 
independent predictors in-hospital mortality demonstrated age 
(OR=8,18, 95% CI=0,43-0,85, p=0,000), to be associated with 
higher in-hospital mortality (Table 3). 

Risk factors for death within the first year after the procedure 
were increasing age, history of heart failure, dyslipidemia and 
renal failure. Elderly acute myocardial infarction ST elevation 
(STEMI) patients undergoing PCI are consistently at an elevat-
ed risk for both in-hospital and long-term mortality. The higher 
burden of comorbid conditions [9,35] in the elderly makes age 
itself an important risk factor beyond other risk factors associ-
ated with advanced age [9]. Comorbidities such as hypertension 
(more frequent) [36], previous heart failure, peripheral arterial 
disease prior valvular disease and cardiogenic shock are known 
to increase with advancing age. Unfortunately the EIPR does not 
have information about comorbidities of patients such as hyper-
tension, previous heart failure, peripheral arterial disease prior 
valvular disease and cardiogenic shock.

According to our data mainly patients who died during in-hos-
pital period after PCI had diagnose Acute myocardial infarction 
214 (66,9%), but mortality rate was higher at patients with di-
agnose Cerebral infarction (I63) - 45454,6 (14758,7-106076,2) 
per 100 000 population (Table 2). A multivariate logistic regres-

Table 3. Predictors of in-hospital mortality in all patients, using multivariate logistic regression analysis 
Variable Odds ratio 95% CI p-value

Age 8,18 0,43-0,85 0,000
Gender 1,32	 1,03-1,69 0,027

Way of hospitalization 14,71 6,48-33,37 0,000
Diagnose 42,31 19,95-89,74 0,000

Urban\rural 0,82 0,61-1,09 0,170
Hospital 1,01 0,91-1,12 0,867

Year of hospitalization 2,57 1,39-4,76 0,106
95% confidence intervals [CI]
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sion analysis for the independent predictors in-hospital mortal-
ity demonstrated diagnose (OR=42,31, 95% CI=19,95-89,74, 
p=0,000), to be associated with higher in-hospital mortality 
(Table 3).

We found that majority of patients 8777 (73,6%) were ad-
mitted to hospital for operation by unplanned emergency way 
and the rest of patients were admitted by planned way 3154 
(26,4%). (Table 1) It is clear that mortality rate was higher 
in patients who were admitted by emergency service it was 
74375,0 (95%CI:65225,9-84456,6) per 100 000 population, but 
we found that mortality rate among patients who were sent by 
other medical Institution was also high it was 13750,0 (95%CI: 
9990,8-18458,7) per 100 000 population (Table 2), may be due 
to many factors, that were unclear we didn’t have any informa-
tion about risk factors of patients, and one of the main factor 
could be delay for operation. For a patient with angiographically 
proven coronary artery disease for whom surgical revasculariza-
tion is planned, a long wait for the surgery may lead to worsen-
ing of symptoms, deterioration in the patient’s condition and a 
less favorable clinical outcome. [31]

Pavlodar regional cardiology hospital started to make PCI 
earlier than other two hospitals. We hypothesized that this fac-
tor may affect to mortality outcomes. We compared mortal-
ity rate between three medical centers (Table 2). Mortality rate 
was higher in Hospital of Semey medical university (4626,9 
(95%CI:3848,3-5517,7) per 100 000 population (Table 2). A 
multivariate logistic regression analysis for the independent 
predictors in-hospital mortality demonstrated that hospital to 
be not associated with higher in-hospital mortality (OR=1,01, 
95%CI=0,91-1,12, p=0,867) (Table 3). 

We suppose that year of hospitalization could influence to 
quality of PCI and worse outcome. But as was shown by mul-
tivariate logistic regression analysis that year of hospitalization 
to be not associated with higher in-hospital mortality (OR=2,57, 
95%CI=1,39-4,76, p=0,106) (Table 3).

We compare in-hospital mortality between urban and rural 
residents, but the multivariate logistic regression analysis for the 
independent predictors in-hospital mortality demonstrated that 
residency to be not associated with higher in-hospital mortality 
(OR=0,82, 95%CI=0,61-1,09, p=0,170) (Table 3). 

Study Limitations. This retrospective observational cohort 
study has some limitations that have to be taken into consider-
ation when interpreting the results. The data are limited by the 
need to use ICD-10-CM codes for diagnoses, but the use of dis-
charge diagnoses should improve discrimination. Risk adjust-
ment is limited by the inability to determine the extent of disease 
using ICD-10-CM diagnostic codes. We had no information re-
garding the main cause of death, the rate of cardiac events and 
data regarding graft patency during the follow-up period. The 
lack of information regarding the main cause of death weakens 
the conclusions of this study. We also were unable to validate 
deaths that occurred outside the hospital for this study. Also un-
known and unmeasured confounders may exist, and the results 
should be interpreted with caution. 

Despite these limitations, it is first study in Kazakhstan where 
we analyzed adverse outcomes after PCI. The strengths of this 
study include the ability to collect data on all patients, because 
reporting is mandatory. Outcome information is secure in that 
data points are actual hospital admissions.

Conclusion. In summary, our study demonstrated that in-
hospital mortality rate was higher in women than in men and 
in patients aged 70 years and elder. Mortality rate was higher at 
patients with diagnose Cerebral infarction. Majority of patients 

were admitted to hospital for operation by unplanned emergency 
way and mortality was higher in patients who were admitted by 
emergency service. Independent predictors of in-hospital mor-
tality for patients of East Kazakhstan and Pavlodar regions were 
age, gender, way of hospitalization, diagnose.  
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SUMMARY

RESULTS AND ADVERSE OUTCOMES AFTER PERCU-
TANEOUS CORONARY INTERVENTION: HISTORI-
CAL COHORT STUDY

1Rakhypbekov T., 2Shalgumbayeva G., 2Siyazbekova Z., 2 
Myssayev A., 3Brusati L.

1 Republican Center for Health Development; 2Semey medical 
university, Kazakhstan; 3Udine University, Italy 

Percutaneous coronary intervention (PCI) is developed in Ka-
zakhstan very quickly for many years. But there is no informa-
tion about outcomes of PCI.  The objective of this study was to 
analyze the outcomes after percutaneous coronary interventions 
in two regions Kazakhstan during 2012-2018 years. 

This registry-based historical cohort study obtained data on 
all patients who underwent PCI in East Kazakhstan and Pavlo-
dar regions of Kazakhstan. Data are presented as the means ± 
standard deviation or as frequencies and percentage. The inci-
dence rates were calculated as the number of cases per 100000 
person-years of follow-up and 95% CI. A multivariate logistic 
regression analysis was utilized to find the independent predic-
tors for in-hospital mortality. A total of 11931 subjects were 
undergone of PCI. Of these, 8349 (70,0%) were male, 3582 
(30,0%) were female. A total of 320 patients (2,7%) died after 
the PCI during in-hospital period. Patients who died in-hospital 
period were predominantly male (55,9%), mean age 67,8 (9,71) 
years. Mortality rate was higher in women, and patients who 
were sent by other medical Institution and in patients with diag-
nose cerebral infarction. 

In-hospital mortality rate was higher in women than in men 
and in patients aged 70 years and elder. Independent predictors 
of in-hospital mortality for patients were age, gender, way of 
hospitalization, diagnose.
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Keywords: Percutaneous coronary intervention (PCI), Coro-
nary artery disease (CAD), Kazakhstan, outcomes, incidence, 
mortality.

РЕЗЮМЕ

РЕЗУЛЬТАТЫ И НЕБЛАГОПРИЯТНЫЕ ИСХОДЫ 
ПОСЛЕ ЧРЕСКОЖНОГО КОРОНАРНОГО ВМЕША-
ТЕЛЬСТВА: РЕТРОСПЕКТИВНОЕ КОГОРТНОЕ ИС-
СЛЕДОВАНИЕ

1Рахыпбеков Т.К., 2Шалгумбаева Г.М., 2Сиязбекова З.С., 
2Мысаев А.О., 3Брусати Л.

1Республиканский центр развития здравоохранения; 2НАО 
«Медицинский университет г. Семей», Казахстан; 3Удин 
университет, Италия 

 
Целью исследования явился анализ исходов после чрес-

кожного коронарного вмешательства на примере двух реги-
онов Казахстана (Восточно-Казахстанская и Павлодарская 
области) за период 2012-2018 гг.

В ретроспективное когортное исследование включены 
данные о пациентах, перенесших чрескожное коронар-
ное вмешательство (ЧКВ). Данные представлены в виде 
среднего±стандартного отклонения или частот и процентов. 
Показатели заболеваемости рассчитывались как количество 
случаев на 100000 населения c 95%ДИ. Для выявления не-
зависимых предикторов внутрибольничной смертности 
использован многомерный логистический регрессионный 
анализ. В исследование включен 11931 пациент, перенес-
ший ЧКВ, из них 8349 (70,0%) - мужчин, 3582 (30,0%) - 
женщины. Внутригоспитальная смертность после ЧКВ со-
ставила 320 (2,7%) случаев, в основном, мужчины (55,9%), 
средний возраст 67,8±9,71 лет. В результате проведенного 
анализа выявлены высокие показатели смертности у жен-
щин и пациентов в возрасте 70 лет и старше, а также у 
больных с диагностированным инфарктом головного моз-
га. Показатели внутрибольничной смертности были выше 
у женщин, чем у мужчин, а ее независимыми предикторами 
были возраст и пол.

reziume

kangavliTi koronaruli Carevis Sedegebi da ara-
keTilsaimedo gamosavali: retrospeqtuli ko-
hortuli kvleva

1t.raxipbekovi, 2g.Salgumbaeva, 2z.siazbekova, 
2a.misaevi, 3l.brusati

1janmrTelobis ganviTarebis respublikuri cen-
tri; 2"q.semeis samedicino universiteti," yazax-
eTi; 3udin universiteti, italia

kvlevis mizans warmoadgenda kangavliTi koro-
naruli Carevis gamosavlis analizi yazaxeTis 
ori regionis magaliTze (aRmosavleT yazaxeTis 
da pavlodaris olqebi) 2012-2018 ww.
retrospeqtul kohortul kvlevaSi CarTuli 

iyo monacemebi pacientebis Sesaxeb, romelTac 
Cautarda kangavliTi koronaruli Careva. monace-
mebi motanilia saSualo statistikuri gadaxris, 
an sixSirisa da procentebis saxiT. avadobis 
maCveneblebi gamoiTvlilia, rogorc SemTxvevaTa 
raodenoba 100000 mosaxleze 95%-iani daSvebis 
indeqsdiT. Sidahospitaluri sikvdilobis da-
moukidebeli prediqtorebis gamosavlenad gamo-
yenebuli iyo mravalfaqtoruli logistikuri 
regresiuli analizi. kvlevaSi CarTuli iyo 11931 
pacienti, romelTac Cautarda kangavliTi koro-
naruli Careva, maTgan 8349 (70,0%) – mamakaci, 3582 
(30,0%) – qali. Sidahospitalurma sikvdilobam 
kangavliti koronaruli Carevis Semdeg Seadgina 
320 (2,7%) SemTxveva, maTgan umetesoba - mamakacebi 
(55,9%), saSualo asaki – 67,8±9,71 weli. Catare-
buli analizis Sedegad gamovlinda sikvdilo-
bis maRali maCvenebeli qalebSi da 70 wlis da 
meti asakis pacientebSi, aseve, pacientebSi diag-
nostirebuli tvinis infarqtiT. Sidahospitalu-
ri sikvdilobis maCveneblebi, aseve, ufro maRali 
iyo qalebSi, vidre mamakacebSi, mis damoukidebel 
prediqtorebs ki warmoadgenda asaki da sqesi.

THE MAIN CAUSES OF THE COMPLICATED COURSE OF COVID-19 
IN PATIENTS WITH DIABETES MELLITUS AND TREATMENT (REVIEW)

Halushko O., Loskutov O., Kuchynska I., Synytsyn M., Boliuk M.

Shupyk National Medical Academy of Postgraduate Education of the Ministry of Health of Ukraine, Kyiv, Ukraine

Coronavirus disease 2019 (COVID-19) has confidently and 
aggressively marched across the planet since December 2019. 
Among the main risk factors for the development of a severe 
course of COVID-19 are old age, arterial hypertension, diabetes 
mellitus (DM), chronic obstructive pulmonary diseases, cardio-
vascular and cerebrovascular diseases [1]. Recently, based on 
the epidemiological data DM is not considered as a risk fac-
tor for SARS-CoV-2 infection, but diabetes is associated with 
a more severe course of COVID-19 [2]. What is the reason for 

the severe course of COVID-19 in diabetic patients? The need to 
provide an answer to this question led to this study.

The aim of this study was to determine the main causes of 
complicated COVID-19 course in diabetic patients.

Material and methods. Literature  search  was  conducted 
through PubMed and Google Scholar using keywords: COVID-19, 
diabetes, hyperglycemia, carbohydrate metabolism disorders, com-
plications. 946 publications were initially identified. Articles were 
published between December 2019 and July 15, 2020.


