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Abstract

Introduction. Heart failure (HF) is a significant public health problem, especially in the context of increasing life
expectancy and an aging population. Data provided by the European Society of Cardiology shows a median prevalence of
HF in 2019 of 17 cases per 1,000 people, with differences across countries. There is also an increase in the number of cases
of cardiovascular diseases in Kazakhstan.

Aim. To analyze the incidence of diseases and the death rate from chronic heart failure (CHF) in the city of Aimaty.

Materials and methods. A retrospective study was conducted. We analyzed the incidence and mortality from CHF in
Almaty from 2013 to 2022 based on data provided by the National Scientific Center for Health Development, a branch in
Almaty. CHF mortality was predicted for the next five years using the TREND function in Excel. We also used a natural
logarithmic linear model to analyze the constant percentage change in velocity over time. A p value of less than 0.05 is
considered statistically significant.

Results. A study of the incidence and mortality from CHF in Almaty from 2013 to 2023 revealed an increase in the
incidence from 9885 to 15332 cases, reaching a peak decrease in 2015 to 7748. While the death rate decreased from 6.5 to
3.0 per 100,000 population. The forecast for the next five years shows the likelihood of a further increase in morbidity. The
number of patients registered at the dispensary with congestive heart failure has increased from 232 to 7160, and further
growth is expected by 2027. There is also an increase in treated cases.

Conclusion. A further increase in the incidence and mortality from CHF is predicted in the next five years, which
underscores the need to implement cardiorehabilitation programs involving multidisciplinary teams and patient-centered care
principles to improve the quality of life of patients with CHF. Working to reduce risk factors such as alcohol consumption,
smoking, and improved nutrition, with the participation of all stakeholders, contributes to improving performance.
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Pestome
TEHOAEHUMUU 3ABOJIEBAEMOCTU U CMEPTHOCTM
OT XPOHUYECKOU CEPOEYHOU HEOAOCTATOYHOCTMU
B roPOAE ANIMATDI
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1 HAO «Kasaxckum HauWoOHanbHbIN MeAULMUHCKUA YHUBepcuTteT umeHn C. 1. AccheHagmsapoBay,
r. AnmaTbl, Pecnybnuka KasaxcrtaH.
2 KazaxcTaHCKui MeauunHckuin YHuBepcutet «BLUO3», r. AnmaTbl, Pecny6nuka KasaxcraH.

Beepenune. CeppeuHas HegoctatouHocTb (CH) npegctaBnsier cobol  3HaunTenbHylo npobrnemy B cdepe
OOLIECTBEHHOTO  3[paBOOXpaHEHNs, OCOOEHHO B KOHTEKCTE YBENUYEHUS NPOLOIMKUTENBHOCTM KM3HU W CTapeHus
HaceneHus. [laHHble, npeacTaBneHHble EBponeiickum  0O6LLECTBOM  KapauomoroB,  MOKA3bIBAT — MeLMaHHYIo
pacnpoctpaHeHHocTs CH B 2019 rogy, coctasnstoutyto 17 cnyyaes Ha 1000 yenosek, ¢ pasnuumsiMmn B pasHbIx cTpaHax. B
KasaxctaHe Takke 0TMeYaeTcs yBenuueHne Yucna Cryyaes CepaedHo-CocyancTbix 3abonesaHuil.
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Llenb. AHann3 yacToTbl 3ab60neBaHMin 1 YPOBHS CMEPTHOCTM OT XPOHWUYECKOA CepaeyHon HepoctatouHoctn (XCH) B
ropoge Anmarbl.

Matepuansi n metoabl. bbino nposefeHo peTpocnekTuBHOE mccnefoBaHue. Mel aHanu3upoBanu 3abonesaeMocTsb 1
cmepTHocTb oT XCH B ropoge Anmatbl ¢ 2013 no 2022 rogbl Ha OCHOBE AaHHbIX, NPeLOoCTaBNeHHbIX HauuoHanbHbIM
Hay4YHbIM LEHTPOM pasBUTWS 34paBoOXpaHeHws, dunuanom B r. Anmatbl. Bbin npoBegeH aHanua MpoOrHo3vpoBaHus
cmepTHocT oT XCH Ha cneaytolme nsatb neT ¢ ucnonb3oBaHuem yHkumn TREND B Excel. Mbl Takke ucnonb3oBanm
€CTECTBEHHYI0 NTOrapuMIUYECKYI0 NIMHENHYID MOLENb [N aHanu3a NOCTOSIHHOMO MPOLEHTHOTO M3MEHEHWUS! CKOPOCTM C
TeyeHnem BpemeHu. 3HaueHne p meHee 0,05 cunTaeTcs CTaTUCTAYECKN 3HAYUMBIM.

PesynbTatbl. B xoge uccnenosaHus 3abonesaemoctu u cmeptHocTi oT XCH B ropoge Anmatsl ¢ 2013 no 2023 rog
BbISiBNEH pocT 3abonesaemoctn ¢ 9885 no 15332 cnyyaes, aocTurHys nuka cHkeHnst B 2015 rogy ao 7748. Toraa kak
nokasaTtenb CMepTHOCTM cHuauncs ¢ 6,5 go 3,0 Ha 100 000 HaceneHws. TNporHO3 Ha cregylowme NATb NeT nokasbiBaeT
BEPOSATHOCTb JanbHEMLWero yeennyeHus 3abonesaemocTy. KonnyecTBo nauyeHToB, HaXxogsLLMXCs Ha AUCMAHCEPHOM yyeTe
C 3aCTOMHOW CepaeyHON HeLOCTAaTOMHOCThIO, YBENUuMnoch ¢ 232 no 7160, oxugaetcs ganbHenwmin poct k 2027 rogy.
OTmeuaeTcs TaKkke poCT NPONEYEHHbIX Cyvaes.

BriBogbl. [porHoavpyeTtcs aanbHenwmin pocT 3abonesaeMocTi u cmepTHocT oT XCH B brkaiiwve natb net, uto
nogyepkneaeT HeobXOAMMOCTb BHEAPEHWS KapaMopeabunuTaunoHHbIX MporpamMM C y4acTMeM MyNbTUAMCLMMIMHAPHBIX
KOMaHZ M NPUHLMMOB NaLMEHTOOPUEHTUPOBAHHON NOMOLLM ANS YIyYLIEHWUS KayecTBa Xn3Hu nayneHTos ¢ XCH. Pabota no
CHUXEHWKO (DAKTOPOB pUCKA, TaKMX Kak ynoTpebneHue amnkorons, KypeHue, W ynyuylleHue NuUTaHWs, C y4acTMEM BCEX
3aMHTEPECOBaHHBIX CTOPOH CMOCOBCTBYET YNyyLIEHWIO NoKa3aTenen.

Knroyeebie cnosa: cepdeyHas HedocmamoyHocmb, cepdeyHo-cocyOucmslie 3abonegaHus, 3aboregaemMocmsb,
CMEPMHOCMb.

Tyvingeme
AJNNIMATbI KAJNIACBIHOA CO3bUIMAIJDBI XXYPEK XXETKINIKCI3AINNHEH
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L «C.XK. AcdeHauspoB atbiHaarbl Kasak ¥nTTeik MeanuuHa yHuBepcuteTin KEAK,
Anwmarbl K., KaszakctaH Pecny6nukacsbl.
2 «KOCXM» KasakcTaHAbIK MeguMUuHanbIK yHuBepcuTeTi, Anmarthl K., KasakctaH Pecny6nukachbi.

Kipicne. Xypek xetkinikciagiri (KK) meHcaynblk cakray canacblHga, cipece XamnblKTblH ©Mip Cypy Y3aKTbiFbl MeH
KapTalobiHbIH, apTybl XaFganbiHaa MaHpi3abl Macene 6Gonbin Tabbinagbl. Eyponanbik kapauonorus KoFambl YCbIHFaH
pepektep 2019 xbinbl ©p TYpni enpepae anbipMalubinbiktapsl 6ap 1000 agamra WwakkaHaa 17 xafaanabl KypantbiH H0OK
opTallia TapanyblH kepceTeai. KasakcTaHaa )ypek-KaH Tamblpnapbl aypynapbiHblH, CaHbl @ apTbin kenegi.

Byn 3epTTeyaiH Makcatbl AnmaThl KanacbiHaa cosbinmarnbl Xypek xeTkinikciaairiveH (CXOK) 6onatbiH aypynapabiH,
KUINiriH XeHe eniM-xiTiM AeHreniH Tangay 6onbin Tabbinagsl.

3eptTey apictepi. PetpocnekTusTi 3epTTey xyprisingi. bi3 geHcaynbik cakrayobl AambiTydblH, YNTTbIK FbibiMA
opTanbifbl, AnmaTtbl KanacblHgaFbl unvan ycbiHFaH gepektep Herisinge 2013-2022 xbingap apanbiFbiHga Anmarthbl
kanacbiHga CHOK-HeH chlpkaTTaHywbinblk neH enimai Tangagslk. Excel-geri TREND hyHKUMSICBIH KonpaHa OTbIpbIr,
keneci 6ec xbin iwige CXK-HeH BonaTbiH enimM-xiTiMai 6omkay Xyprisingi. YakelT eTe kene XbinaamablKTbiH, TYpaKThl
NambI3gblK ©3repyiH Tangay ywiH 6i3 Taburn norapudmaik CbI3bIKTbIK Mogenbai konganablk. 0,05-TeH TeMeH p MoHi
CTaTUCTMKaIbIK MaHbI3abl 60MnbIN caHanapl.

Hatmxenepi. 2013 xbingan 2023 xbinFa geitin Anmatbl KanacbiHga CHOK-HeH ChipkaTTaHyLWbINbIK NeH emiM-XiTiMai
3epTTey bapbicbiH4a ChIpKATTaHYLLbILIKTLIH, 9885-TeH 15332 xargaitra AeitiH ecyi aHbikTanbin, 2015 xbinbl 7748-re gentix
TeMeHAey WhiHbIHA XeTTi. An enim kepceTkiwi 100 000 TyprbiHFa WakkaHaa 6,5-teH 3,0-re aeniH Tomenpesi. Angarsl Oec
XKblliFa apHanFaH Oomkxam aypygblH OfaH opi XofFapbinay bIKTUMAnIbiFbIH kepceTedi. YKypek jxeTkinikciagiri 6ap
QMCNaHcepnik ecente TypraH nauueHTTepdiH, caHbl 232-geH 7160-ka geniH ecti, 2027 xbinfFa Kapail ofjaH api ecy
kyTinyge. EmgenreH xargannapgbiH ecyi ge baikanagbi.

KopTbiHabl. Angarsl 6ec xbinga CHOK-HeH cbipkaTTaHyLWbIMbIK MeH eniM-XiTiMHIH OfaH api ecyi bomkaHbIn oTbIp,
Oyn CAOK-meH aybipaTblH HaykacTapgblH ©Mip Cypy CanacblH XakcapTy YLUiH kemncanmanbl TOMTap MeH Haykacka
GargapnaHFaH KOMeK NPUHLMITEPIHIH, KaTbiCybIMEH Kapavopeabunutauusnblk 6aFgapnamanapmbl eHrisy KaxeTTiriH atan
kepceTeqi. Kayin aktopnapbiH a3aiTy 60MbIHLLA XYMbIC ankoronbai TYTbIHY, TEMEK Lery, XaHe TaMaKTaHydbl XaKcapTy
CUSAKTbI, Dapnblk Myageni TapanTapablH, KaTbiCybIMEH KOPCETKILLITEPAIH, XaKcapybiHa biknan eTei.

Tyliindi ce3dep: xypek xemkinikciadizi, Xypek-KaH mambipiapb! aypynapbl, aypy, enim.
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Introduction

Heart failure (HF) is primarily public health problems
worldwide. New developments in different field including
healthcare sector lead as to improve the population life as
well as their life expectancy. In the last decade, many
countries have faced with an increase in population aging,
which consequently leads to a rise in morbidity and
mortality from various chronic diseases, including heart
failure [2,6,19].

According to a study by Gianluigi Savarese, it was
identified that heart failure can affects more than 64 million
people in whole world [7,9,11]. The prevalence of HF varies
from country to country. For example, in Europe in 2019,
the average prevalence was 17 cases per 1,000 people,
which was ranged with minimum indicator approximate <12
in Greece and Spain to maximum >30 in Lithuania and
Germany [17]. While in the USA in 2021, the prevalence of
HF is about 2.5% [21]. In England, there is also an increase
in the number of cases of HF, with the frequency of
detected cases increasing from 4.1 to 4.9 per 1000 person-
years, whereas the prevalence increased from 2.1% to
2.4% [1]. In Asian countries, the prevalence of HF ranged
between 0.4 to 6%, for instance 0.4% in Thailand, 0.6% in
South Korea, 1-2% in the Philippines and more than 2% in
Hong Kong (3%), in Indonesia (5%), in Taiwan (6%) [15]. It
was predicted that the prevalence of HF in the United
States can be increased by 46% by 2030; consequently this
situation will lead to increase in health care costs of about
127% [22].

Although the prognosis for HF has improved in recent
decades, the implementation of new technologies in
healthcare system contributed to the improvement of the
prognosis for HF; however, the mortality and hospitalization
rates remain high, which is associated with an increase in
the aging population and the development of heart or
cardiovascular diseases as well as heart failure. The main
risk factors for HF are coronary heart disease and
hypertension, as well as smoking and obesity. However, all
these risk factors can be controlled if patients are trained in
self-monitoring tools.

Like many countries in the world, Kazakhstan faces an
identical challenge as growth of the cases of the
cardiovascular diseases, which was increased per 100,000
inhabitants from 1,845.4 to 2,597.5 between 2004 and
2017. Such a sharp increase may be due to better detection
of patients in this group, which were able within the
implementation of national health programs that have
contributed to improving the early diagnosis of
cardiovascular diseases [12,22]. In addition, last research
shows that from 2011 to 2021, there was a decrease in
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preventable mortality from chronic rheumatic heart disease
(105-109), hypertensive diseases (110-115), coronary heart
disease (120-125), cerebrovascular diseases (160-169), while
the average percentage changes showed a significantly
decrease about -9.5 (p = 0.017). The average percentage
changes during 2011 to 2021 was higher in men where the
number drop approximately -8,4 whereas for women -7.5 (p
=0.009) [16].

However, it is important for all countries to support a
policy of universal health coverage, which includes issues
of equal access to the entire population, requires the
provision of preventive health care [13]. In Kazakhstan, the
development of primary health care has become a priority,
and appropriate centers and a WHO PHC Demonstration
Platform was opened [20]. Conducting an analysis of
mortality and morbidity from chronic diseases, in particular
heart disease, is necessary for the planning of medical
services and the development of effective strategies in the
health system.

The purpose of this research is to analyze the
incidence and the mortality rate from chronic heart failure in
the megacity of the Kazakhstan in Almaty.

Materials and methods. A retrospective study was
conducted.To study the morbidity and mortality of chronic
heart failure in Almaty, we obtained data for the period from
2013 to 2022. The study design was approved by the Local
Committee of KazZNMU, Kazakhstan (Protocol No.8 (131)
29.06.2022). The data were obtained by the National
Scientific Center for Health Development (NSCHD), a
branch in Almaty. The analysis included diseases according
to the ICD-10 code - Heart failure includes the following
subgroups as 150.0 — congestive heart failure; 150.1 — left
ventricular failure; 150.9 - unspecified heart failure.
Predicting mortality is necessary for situational analysis,
and determining the next steps to develop health policy.
Based on data from 2013 to 2022, we have made a
mortality forecast for the next five years according to CH.
The trend function in Excel is a statistical function that
calculates a linear trend line based on a given linear
dataset. It calculates the predicted values of Y (year) for the
given values of the array X (number of morbidity) and uses
the least squares method based on the given two data
series. The TREND function in Excel returns numbers as a
linear trend corresponding to known data points. That is, the
existing data, on the basis of which the trend in Excel
predicts the values of Y depending on the values of X, must
be linear. Using a natural logarithmic linear model allows
you to analyze a constant percentage change in velocity
over time. The P-value is less than 0.05 as statistically
significant.
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Results

The incidence of CHF in accordance with 150.0-150.9 for
the period from 2013 to 2023 increased from 9885 to
15332, where the peak decrease in CHF was observed in
2015 to 7748. Based on the incidence data for ten years,
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our forecast showed the probability of an increase in CHF in
the next five years to 17267 (Figure 1). Based on trend
analysis, we obtained the regression equation y= 617.6*x-
1234567, which accurately describes the prognosis of
morbidity (p=0.0008).

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Figure 1. The prognosis of the incidence of CHF (ICD-150.0-150.9).

Analysis of indicators 150.0 — congestive heart
failure from 6.5 to 3.0 between 2013 and 2022, but the
forecast revealed a possible increase to 12.0 per 100,000
20

15

10

population by 2027 (Figure 2). Based on trend analysis, we
obtained the regression equation y= 0.939*x+1892.53,
which describes the prognosis of morbidity (p=0.102).

2043-"2b¥4 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Figure 2. Prognosis of mortality from congestive heart failure (ICD-150.0).

The number of patients registered at the dispensary with
congestive heart failure (150.0) increased from 232 to 7160
between 2013 and 2022. There is a slight decrease to 7,590 by
2023, followed by an increase to 10969 by 2027 (Figure 3).
12000
10000

8000
6000
4000

2000

2013 2014 2015 2016 2017 2018 2019 2020 2021

Based on trend analysis, we obtained a regression

equation y= 771.103*x-1553002.964, which adequately
describes the prognosis of morbidity (p<0.001). The number
of dispensary patients increases by 771 people every year.

2022 2023 2024 2025 2026 2027
Figure 3. The amount of patients with congestive heart failure registered at the dispensary (150.0).



Hayka u 3apaBooxpanenue, 2024 T.26 (2)

Opnrnnam)noe HCCJIeAOBAaHHUE

Analysis of indicators 150.1 - left ventricular failure

Left ventricular failure mortality rate (150.1) per 100,000
population was high in 2022, where the figure was 0.54 per
100,000 population. In general, for the studied 2013-2022,
this indicator varied by an average of 0.16. The forecast for
the next five shows a likely decrease to 0.48 compared to
0.6

2002, and the expected peak of decline is likely to be 0.35
per 100,000 population in 2023 (Figure 4).

Based on trend analysis, we obtained a regression
equation y= 0.03*x-68.445, which describes the prognosis
of morbidity (p=0.071). The trend results show an increase
in mortality.

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Figure 4. Prognosis of mortality from left ventricular failure (ICD-150.1).

In addition, according to this nosology, the number of
patients on dispensary observation increased from 9 to 683
in the period from 2013 to 2022. It is necessary to
emphasize a significant increase in the period of COVID-19
¢284 in 2019 to 683 in 2022. In the next five years, a further
increase in the dispensary group of patients with HF with
left ventricular failure is projected to 946 in 2027 (Figure 5).
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Based on trend analysis, we obtained a regression
equation y= 73.56%x-148156, which adequately
describes the prognosis of morbidity (p<0.001). The
number of patients registered at the dispensary with HF
with left ventricular insufficiency increases by 74 people
every year.

946

20_1-3"‘5014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

Figure 5. The number of patients registered for dispensary HF with left ventricular failure.

Moreover, there has also been an increase in treated
cases since 2017, from 2 to 13 cases in 2022, where the

highest figure was 23 cases in 2020. During the study
period, three deaths were observed (Table 1).

Table 1.
Treated cases related to CHF.
150.1 150.0
Total treated The total number of deaths Total treated The total number of deaths
2013 0 0 3 0
2014 2 0 19 1
2015 0 0 9 0
2016 0 0 6 1
2017 2 1 21 1
2018 4 0 55 0
2019 12 1 122 0
2020 23 0 209 4
2021 17 1 252 17
2022 13 0 455 3
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Discussion. Worldwide the distribution of mortality and
morbidity of the heart failure is different, for instance in
developing countries the data and researches for analysis
was less in comparison to developed countries.

Several research presented the high financial burden for
treating and managing patients with heart failure, for example,
a systematic review found annual costs per patient ranging
from US$908.00 to US$84,434.00[14,18). In other study
identified in overall budget spend for patient with HF ($108
billion in a year) the direct costs was higher in comparison to
indirect approximate 60% to 40% respectively [4]. Therefore,
since heart failure is often associated with social or controllable
factors, reducing its economic impact should be a top priority
for health systems and policymakers in all countries.

Many programs with involving different types of population
have been introduced to reduce chronic non-communicable
diseases, while the most successful experience was in Finland
[8]. The experience of Finland is an example that measures
aimed at reducing mortality and morbidity from non-
communicable diseases require long-term action and the
results can be achieved later time. This allowed us to achieve
the results, where the incidence of HF is stabilizing and seems
to be decreasing in developed countries. However, its
prevalence is increasing due to an aging population, as we
know, HF increases sharply with age [3]. New diagnostic and
treatment methods, as well as government support for the
implementation of preventive programs have contributed to
improving treatment and preventing premature deaths from
coronary heart disease. Accordingly, this could be achieved
throughout the using of effective and evidence-based
treatments that prolong the life of patients with HF.

To reduce chronic non-communicable diseases, many
programs have been introduced involving various categories of
the population, with the most successful experience being in
Finland [8]. The Finnish experience is an example that
measures aimed at reducing mortality and morbidity from
noncommunicable diseases require long-term action and
results can be achieved later. Ultimately, their experience led to
results in which the incidence of heart failure has stabilized and
appears to be declining in developed countries. However, its
prevalence is increasing due to the aging population, since HF
is known to increase sharply with age [3]. Another factor
contributing to population longevity is improvements in
treatment and survival for coronary heart disease, and the
availability of effective, evidence-based treatments that prolong
the lives of patients with HF.

The Ministry of Health of the Republic of Kazakhstan is
working to improve indicators at the first preventive stage in
patients with pre-existing diseases. To do this, Kazakhstan
has implemented a Program for the management of chronic
noncommunicable diseases, the essence of which is to
reduce the number of complications of the underlying
disease, in particular, CHF, diabetes mellitus and
hypertension. The program was first tested in three pilot
regions, and since 2017 it has been implemented in all
other regions. In many PHC facilites, HF disease
management program coordinated by a multidisciplinary
team, where a cardiologist, a general practitioner, a nurse,
a healthy lifestyle specialist, a psychologist and a social
worker take part in the treatment.

The implementation of this program may have
contributed to a decrease in CHF mortality, in particular,
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from 2013 to 2019, for instance, according to a World Bank
report, the implementation of a disease management
program in Kazakhstan has improved treatment adherence
in these groups of patients [5]. However, the Covid-19
pandemic has contributed and led to an increase in
mortality among this group of patients, as in all countries.
Research shows that the negative effect of the pandemic
Covid-19 affected patients with chronic diseases to a
greater extent [10]. Also, a positive trend is the increase in
the number of patients registered at the dispensary, which
allows monitoring their condition and adjusting treatment. It
is worth noting as well as the worldwide trend of increasing
incidence of CHF.

Thus, there is a need for further policy support to improve
care for patients with cardiovascular diseases (CVD), which are
factors, which lead to the development of CHF. According to
the World Health Organization, mortality from CVD has long
occupied a leading position in the world and in Kazakhstan. In
Kazakhstan, according to data presented by epidemiologists,
about 4% of the inhabitants is diagnosed with chronic heart
failure, which is mainly a complication of the underlying disease
as cardiovascular diseases, in particular hypertension and
coronary heart disease. Health information statistics show that
arterial hypertension, coronary heart disease, rheumatic
malformations and anemia of various origins most often lead to
the development of CHF. A policy to work with risk factors
among the population to reduce the level of salt in bread, the
main food product of Kazakhstanis, or alcohol consumption,
smoking and other risks should be carried out everywhere with
the involvement of stakeholders and other sectors.

Conclusions. Our review shows a growing trend in the
number of patients with CHF, and that a significant increase
in the number of new cases of CHF is predicted in the
future, especially in developing countries. The trend of
morbidity and mortality from CHF in Kazakhstan shows a
possible increase in the next five years, therefore, the
introduction of cardiorehabilitation programs involving a
multidisciplinary team and patient-oriented care may
contribute to improve the quality of life of patients with CHF.
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