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Abstract

The purpose of this study is to study new trends in the incidence of chronic diseases of the tonsils and adenoids in
Kazakhstan.

Methods. The research material was compiled summary reporting form number 12 of Ministry of Health of the Republic of
Kazakhstan on new cases of chronic diseases of the tonsils and adenoids (ICD-10 — J35), established for the first time. A retrospective
study was used as the main method for studying the incidence of chronic diseases of the tonsils and adenoids. According to generally
accepted methods of biomedical statistics, extensive, intensive and equalized indicators of the incidence of chronic diseases of the
tonsils and adenoids were calculated.

Results. For 2009 - 2018 651.934 new cases of chronic diseases of the tonsils and adenoids were registered in the republic,
of which were in children — 64.6%, teenagers — 9.5% and adults — 25.9%. The average annual incidence rate of chronic diseases of
the tonsils and adenoids in the entire population of Kazakhstan was 383.3x8.1 %, (95% CI=367.4 - 399.1%,, ), and for population
groups having been studied was: in children — 957.3+23.7 %/, (95% CI=910.9-1003.7 %/,,,,), among teenagers — 847.0+16.6 %,

(95% CI=814.5-879.4/,,,)) and the adult population 142.6+7.6 %/, (95% CI=127.7-157.6 %/,,,,). The difference in incidence betweozgl;;7
groups was statistically significant. Disease tended to decrease in all age groups: in children (T=-1.8%), in adolescents (T=-1.1%)
and in the adult population (T=-5.5%).

Conclusion. According to the dynamics, chronic diseases of the tonsils and adenoids incidence in Kazakhstan has a
decreased tendency. The results obtained are recommended to be taken into account by health authorities when making managerial
decisions.

Keywords: chronic diseases of the tonsils and adenoids, incidence, age characteristics, epidemiology, trends, Kazakhstan.
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Introduction

Frequent respiratory diseases negatively affect the
health of the population, causing a decrease in the immune
resistance of the body and contributing to the formation of foci of
chronic infection. The great social significance of ear, throat and
nose diseases is determined by their high prevalence among
the population. Recurrent or chronic adenotonsillary infections
mainly affect children and often involve healthy people. Therefore,
with the exception of systemic immunological insufficiency, this
disease may be associated with local dysfunction of epithelial
structures either at the level of the nasopharynx or at the level of
the oropharynx [1].

The tonsils are two pieces of tissue located at the back
of your throat. They are similar to lymph nodes and their job is
to trap germs and help prevent infection. Adenoids are a cluster
of lymphoid tissue located on the back wall of the nasopharynx
behind the soft palate. Adenoids together with fascial tonsils,
lingual tonsils and tubal tonsils of Gerlach make up the so-called
Waldeyer ring. Together, these tissues function as an integral
part of the human immune system in infancy. Adenoids are
present at birth and increase in childhood, reaching a maximum
size by the age of seven. In most people, they regress in size
during puberty and can almost disappear in adulthood. For
this reason, adenoiditis is usually a problem of childhood and
adolescence [2].

Chronic adenoiditis is more often a polymicrobial
infection, may include anaerobic pathogens and often occurs
as a result of biofilm formation [3]. Despite this being one
of the most common medical problems, our understanding
of the pathogenesis of this disease process remains limited
[4]. Recurrent or chronic inflammation of the adenoids and
fascial tonsils leads to chronic activation of a cell-mediated
and humoral immune response, which leads to hypertrophy of

Materials and methods

Registration and patient recruitment. The material of
the study was data from the reporting form No. 12 of the Ministry
of Health of the Republic of Kazakhstan on patients with a
diagnosis of chronic diseases of the tonsils and adenoids (ICD
10 — J35), established for the first time in their life.

Population denominators. Population denominators
for calculation of incidence rates were provided by the Bureau
of National Statistics. At the same time, data on the number
of populations of the republic, taking into account the studied
regions, are used, all data are presented on the official website
(8.

Statistical analysis. A retrospective study (2009-2018)
with descriptive and analytical methods of modern epidemiology
was used as the main method for studying the incidence of
chronic diseases of the tonsils and adenoids. Extensive and
crude indicators of incidence are determined by the generally
accepted methodology used in modern statistics. The mean
value (M), the mean error (m) and the average annual rates of
increase and decrease (T, %), 95% confidence intervals (95%
Cl) were calculated. The dynamics of incidence indicators have
been studied over 10 years, while trends are determined by

Results

During the study period, in Kazakhstan there were
651.934 new cases of chronic diseases of the tonsils and
adenoids are: children (under 15 years) — 421.247 (64.6%),
teenagers (15-17 years) — 61,687 (9.5%) and adults (18 years
and older) — 169.000 cases (25.9%).

The average annual incidence rate of chronic diseases
of the tonsils and adenoids among the entire population of
Kazakhstan was 383.3+8.1% , (95% CI=367.4 - 399.1% ) and
in the dynamics of incidence tended to decrease from 420.1+1.6
%4000 (95% CI = 416.9 - 423.3 %) in 2009 to 350.3+1.4
4000 (95% CI = 347.6 - 353.0 %) in 2018, the difference is
statistically significant (t=32.83; p=0.000). The above trend
remained unchanged when this indicator is had been leveled,
and the average annual rate of decline was T=-2.1% (Figure 1).

the lymphoid tissue of the tonsils. This hypertrophied tissue is
the cause of pronounced clinical symptoms: obstruction of the
upper respiratory tract, snoring and sleep apnea with adenoiditis
or angina, dysphagia and bad breath with recurrent tonsillitis
[5]. To address this condition, medical treatment can involve
adenoidectomy, a common surgical procedure in children and
teenagers. Generally, adenoidectomy has appeared to be a
safe and necessary operation for those symptomatic children or
teenagers. It is a safe surgical procedure, with low complication
and low revision rate of surgery [6].

Accurate statistics on the incidence and prevalence of
chronic adenoiditis or tonsillitis alone are difficult to establish,
since adenoiditis or tonsillitis is usually considered in the context
of a more extensive pathological process, such as rhinosinusitis
and adenotonsillar disease. In Kazakhstan, respiratory diseases
account for more than 30% of the total incidence. They are 2-3
times higher than the indicators of diseases of the circulatory
system. The diseases are most common among children under
the age of 15 and are 1.5 times more common in urban residents
[71.

Over the past decade, our study is the first to study the
incidence of chronic diseases of the tonsils and adenoids in
Kazakhstan. This underlines the relevance of this study.

The purpose of this study is to study new trends in
the incidence of chronic diseases of the tonsils and adenoids in
Kazakhstan.

the least squares method. The geometric mean was used to
calculate the average annual growth rates and decrease in the
time series. The incidence rates for children in general (up to 15
years), adolescents (15-17 years), adults (18 years and over)
and the total population are calculated for 100.000 (/..) of the
relevant population.

Ethics approval. Because this study involved the
analysis of publicly available administrative data and did not
involve contacting individuals, consideration and approval by
an ethics review board was not required. At the same time, the
submitted data is in accordance with the Law of the Republic
of Kazakhstan No. 257-IV of March 19, 2010 «About State
statistics» [9], the information in the summary reportis confidential
and can only be used for statistical purposes in accordance with
the Principles of the World Medical Association [10].

0000

The average annual incidence of chronic diseases of
the tonsils and adenoids varied among the studied population
groups. So, for children it was 957.3+23.7 %/, (95% CI=910.9-
1003.7 %,,,). for adolescents and adults it had been 847.0+16.6

% 000 (95% Cl=814.5-879.4 %/ ) and 142.6x7.6 ° (95%
Cl=127.7-157.6 %/ ), respectively (Figure 2).
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Figure 1 — Dynamics of chronic diseases of the tonsils and adenoids incidence of in the entire population
of Kazakhstan for 2009-2018
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Figure 2 — Average annual incidence of chronic diseases of the tonsils and adenoids in the studied
population groups in Kazakhstan for 2009-2018

According to the graph, the incidence chronic diseases of ~ of 2009-2018, the changes are statistically significant (t=24.13;
the tonsils and adenoids in the childish population of Kazakhstan ~ p=0.000), and the average annual rate of decline was T=-1.8%
decreased from 1068.9+£5.2 %/ = (95% CI=1058.6-1079.1 %)  (Figure 3).
to 907.6+4.2 %/ (95% Cl=899.4-915.8 /) for the time period
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Figure 3 — Dynamics of the incidence of chronic diseases of the tonsils and adenoids in the childish population
of Kazakhstan for 2009-2018

The incidence of chronic diseases of the tonsils and  CI=735.7-779.9 % ) in 2018, also the difference is statistically
adenoids among adolescents decreased from 913.0£10.1 % significant (t=10.24; p=0.000). Also, the average annual rate of
(95% Cl=893.3-932.7 %) in 2009 to 757.8+11.3 %, (95% decline was T=-1.1% (Figure 4).
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Figure 4 — Dynamics of the incidence of chronic diseases of the tonsils and adenoids in the adolescent population

of Kazakhstan for 2009-2018
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In dynamics, the incidence of chronic diseases of the
tonsils and adenoids in the republic decreased among the adult
population: from 158.8+1.2 % (95% Cl=156.4-161.1 %/ ) in
2009 to 102.2+0.9 9/ 95% CI=100.5-104.0 %) in 2018 and
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the difference in these years is statistically significant (t=37.73;
p=0.000). The average annual rate of growth was T=-5.5%
(Figure 5).
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Figure 5 — Dynamics of the incidence of chronic diseases of the tonsils and adenoids in the adult population
of Kazakhstan for 2009-2018

Discussion

In Kazakhstan, in general, there is a decrease in the
incidence of chronic diseases of the tonsils and adenoids. This
may be due, first of all, to a decrease in calls to ENT doctors
of patients of this category. After all, as global data show over
the past 10 years, a decrease in the number of complaints
about ENT problems in general practice has been registered in
Europe and the USA, which may reflect a decrease in the «real»
incidence among the general population [11,12]. Secondly, the
decrease in morbidity may be associated with the timely and
successful treatment of acute forms of ENT pathology. According
to research in the Netherlands, prescribing antibiotics within the
guidelines and protocols as needed and choosing the first-choice
drug led to a decrease in diseases and complications of ENT
organs [13].

Hyperplasia of the adenoids and tonsils with or without
infection causes a high incidence in both adults and children.
According to meta-analysis, the prevalence of adenotonsilar
hypertrophy in a randomized representative population is 34%,
and among patients referred to ENT clinics, participants without
concomitant diseases and/or fully diagnosed sleep apnea, the
prevalence ranged from 42% to 70% [14]. Since more than half
of new cases occur in the child population, the burden on children
and their families from both a social/emotional and economic
point of view should be taken into account. Adenoiditis is a
common problem in children and may be unavoidable, as they

Conclusion

The analysis of the data showed that despite the high
incidence rates, the indicators tend to decrease in dynamics.
The nutrition, growth, development and social lives of children
are influenced negatively by this disease. Antibiotics and various
adjunctive drugs used to treat this disease lead to many side
effects in children. The economic burden of medical and surgical
treatment of this disease is tremendous.
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9dicmepi. 3epmmey mamepuansl KaszakcmaH Pecnybnukacsl [eHcayrnblk cakmay MuHucmpiigiHiH 6adamwabesdep
MmeH adeHouOmapObiH CO3blrIMaribl aypyrapbiHbIH XaHa xardalinapbl myparnsi anfaw pem xacanraH Ne12 xubiHmelk ecen 6epy
HbicaHbl 60n0bl (AXXK-10 — J35). badamwabe3dep meH adeHoudOmaplbiH CO3blAMarbl aypynapbiH 3epmmeydiH Heeisai 8dici
pemiHOe pempocriekmusmi 3epmmey KondaHbindbl. MeduyuHarnslk cmamucmukaHbiH Xainnbl KabbindaHraH adicmepiHe calikec
b6adamwabesdep MmeH adeHouOmapObiH CO3blIMarbl aypynapbiMEH CblpKammaHyWblbIKMbIH 3KCMEHCU8MI, KapKbIHObI XoHe
meHecmipinzeH Kepcemkiwmepi ecenmeroi.

Hamueci. 2009-2018 xbindapsi pecrybnukada 6adamwabe3dep meH adeHouOmapObiH CO3blnMarbl aypynapbiHbiH 651 934
XKaHa xardalibl mipkendi, oHbIH iwiHOe bananapda — 64,6%, xacecnipimoepde — 9,5% xoHe epecekmepde — 25,9%. KazakcmaHHbIH
b6apnbiKk myprbiHOapbl apacbiHOa 6adamwabe3dep MeH adeHouOmapObiH CO3blAMarbl aypynapbIMEH CblpKammaHyWwhbibIKmMbIH
opmauwa Xbindblk kepcemkiwi 383,3 £ 8,1 %, (95% CA = 367,4 - 399,1 %,,,) Kypadbi, an sepmmesnzeH Monynayusnap ywiH:
6ananapda — 957,3 £ 23,7 %, (95% CA = 910,9 - 1003,7 %), *acecnipimdep apacbiHda — 847,0 + 16,6 %/, (95% CA = 814,5 -
879,4 °/,,,,) *eHe epecek myprbiHdap ywiH 142,6 + 7,6 %, (95% CA = 127,7 - 157,6 %/,,,,) 60510bI. Tonmap apacbiHOarbl Kezdecy
XKuinieiHiH alibipMawbifblfbl cmamucmukarnblk MaHbi30bl 60m0bl. Aypy 6apribik xac monmapbiHO0a memeHOezeH: bananapda (T=
-1,8%), xacecnipimoepde (T= —1,1%) xoHe epecek adamOapda (T= —-5,5%).

KopbimbiHObI. KazakcmaHOa 6adamwabe3dep meH adeHouOmapObiH CO3blIMarbl aypynapbiMeH CblpKammaHyWwblblK
memeHdey ypoiciHe ue. AnbiHFaH Hemuxenepdi backapy wewimoepiH Kabbiiday Ke3iHOe OeHcayrbIK cakmay opeaHOapblHa ecKepy
YCbIHbIIa0bI.

TyliH ce3dep: 6adamwa 6e30epiHiH xoHe adeHoudmapObliH CO3blIMarnbl aypynapbl, CblpKammaHyWwblblK, Xac
epekwernikmepi, anudemuornoausi, ypdicmep, KazakcmaH.
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Pe3srome

Lenb uccnedoeaHusi: M3ydumbs meHOeHyuu 3aboresaemocmu XpOHUYECKUMU 60one3HsaMu MuHOanuH u adeHoudos 8
Kasaxcmane.

Memoodbi. Mamepuanom uccnedoeaHusi MOCIyXuna cocmaeneHHasi ernepebie ceo0Hasi omyemHas ¢popma Nei12
MuHucmepcmea 30pasooxpaHeHusi Pecriybnuku KazaxcmaH O HO8bIX Crlyyasix XpOHu4eckux bonesHel MuHOanuH u adeHoudos
(MKB-10 — J35). B ka4ecmee ocHog8HO20 Memoda u3y4eHusi 3aboriesaemMocmu XpoHUYeckuMu 60n1e3HsIMU MuHOanuH u adeHoudos
6b1710 UCMOMIL308aHO pempocrekmusHoe uccriedogaHue. B coomeemcmeuu ¢ obuwenpuHsimbiMu mMemodamu 6uomeduyuHcKoU
cmamucmuku 6biniu paccHumadbl 3KCMeHCUBHbIEe, UHMEHCUBHbIE U ypasHEHHbIe Mokasamenu 3aboresaemMocmu XpOHUYECKUMU
60ne3HsIMU MUHOaNuUH u adeHoudos.

Pesynbmamsbl. 3a 2009-2018 200bi 6 pecnybriuke bbi1o 3apeasucmpuposaHo 651 934 HoebIx criyyaes XPOHUYECKUX
6onesHell MuHOanuH u adeHoudos, u3 Komopbix y demel — 64,6%, nodpocmkos — 9,5% u e3pocrbix — 25,9%. CpedHezodosoll
rokaszamerib 3aboregaemMocmu XpoHUYeCKUMU bonesHsMuU MuHOanuH u adeHoudos cpedu sceao HacerneHusi KasaxcmaHa cocmasun
383,3+8,1Y%,,,(95% AN=367,4 - 399,1%,,,), a Ons uccredyembix epyrnn HaceseHus bbio: y demeli — 957,3 + 23,7 %/, (95% AN
=910,9 -1003,7 %), cpedu nodpocmroe — 847,0 + 16,6 %/, (95% AN = 814,5 - 879,4 %/,,,,) u 83pocrozo HacesieHusi — 142,6 +
7,6 Y00 (95% AN=127,7-157,6 %,,,). PasHuya e yacmome ecmpedyaemocmu mexdy epynnamu bbiia cmamucmuyecku 3Ha4umod.
3abonesaemocmb umena meHOEHUUIO K CHUXEHUI 80 8Cex 803pacmHbIx epynnax: y 0emet (T= -1,8%), y nodpocmkos (T= -1,1%)
u y 83pocrioeo HaceneHus (T= -5,5%).

Bb1800bI. CoznacHo duHamuke, 3abosieeaeMocmb XpOHUHYeCcKUMU 6one3HsmMu MuHOanuH u adeHoudos 8 KasaxcmaHe umeem
meHOeHUUI K CHUXeHur. [lonydeHHble pe3ynbmambl peKoMeHOyemcs y4umbiéamb op2aHaM 30pasooXpaHeHusi rpu MpUHSImMuU
yrnpasneH4yecKkux peweHud.

Knroveeble crioea: xpoHuuyeckue 60resHU MuHOanuH u adeHoudos, 3abornesaeMocmb, 603pacmHble 0cobeHHocmu,

anudemuornoausi, meHOeHyuu, KazaxcmaH.
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Pestome

Lenb uccnedoeaHusi: oueHUMb 3ghchekmusHocmb MoOuGhuLUPOBaHHOU MpozpamMMbl CKPUHUH2a KO/TOPeKmarsibHo20 paka
cpedu HaceneHusi AimamuHckol obnacmu Pecnybnuku Kazaxcmat.

Memodsbi. Tun uccnedosaHusi: ronepeyHoe KIUHUKO-op2aHu3ayuoHHoe. Llenesoli epynnol Onsi oUeHKU pesyribmamos
8HedpeHus npozpamMmbl bbiiu u3bpaHbl nuya oboezo nona 68 sospacme 50-70 nem, npedcmasumernu 20pOOCKO20 U CebCKO20
HacesneHusi, rnodnexaujue CKpUHUH2y 8 coomeemcmeuu ¢ 8o3pacmHol kamezopuel. Bceeo e epynny aHanu3a eowrnu 5 370
yeriosek, nodnexauwux CKpUHUHaY, pacripedeneHHble Ha 2 nodepyrrbl — OCHO8HYo (2 702) u cpasHeHus (2 668). B ocHosHol epyrine
ucrnonb308aH MoOUGhULUPOBaHHbIU M00X00 K opaaHu3auyuu CKpUHUHea, ba3upyrouwulicss Ha Mo8bILEHUU aKmueHOCmuU cucmembl
30pasooxpaHeHusi Ol rpueredeHusi pecrioHoeHmos. B kadecmee nep8uyHbix mMemodos uccredosaHusi UCMonb308aHbl MEMOObI
CKpUHUH2a, coomeemcmaeyrouue npuHsamou e Pecrnybrnuke KasaxcmaH 08yxamarHol npozpamme.

Pesynbmamsi. OnpedenieHo nosbieHUe OMKIuUKa Ha CKpuHuHe Ha | amane Ons ece2o0 KOHMuUHeeHma u 08yx nodapynn
— MYXYUH U Uy, 8 8ospacmHol kamezopuu 62 eoda. Ha Il amane 6bino onpedeneHo MoebileHuUe omkuka makxe Onsi 8ce2o
KOHMUH2eHMa U My>YUH.

Yyem conymcmaeyrowieli namoro2uu onpedesnus nosbieHue omkruka Ha | amane monbko 8 00HOU U3 8bIOENEeHHbIX Kameaopul
(c yucnom conymemeytoujux 3abonesaruli 6-10). He 6b1r10 onpedeneHo Hanu4usi enusiHUs 60bwWo20 Korudyecmea coMamuyecKux
namosoeauli U UH8anudHOCMU Ha rokKasameru Omk/uKka, a makxe Kkakux 6b1 mo HuU 6bi10 3Ha4UMbIX ennussHUl Ha Il amane ckpuHuHaa.

Bbieodbl. imeemcs enusiHue psida ¢hakmopos Ha OMKIIUK MPU CKPUHUH2E KOIOPEeKmasrbHO20 paka U B803MOXHOCMb UX
KOppeKyuu rnymem rnposedeHusi cucmeMbl op2aHu3ayUuoHHbIX Mepornpusmud.

Knroyeenle crioea: koropekmarbHbil pak, CKPUHUH2, OMKIUK Ha CKPUHUHE.
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BBeaseHHue

KonopektanbHbIl pak — OAHO W3  «KIMACCUYECKUX»
HanpaBneHui Ans NpoBeAeHNs CKPUHWMHIA C LeNblo BbISBMEHNS
rpynn pucka W paHHWX cTaguin pa3Butus 3abonesanus [1,2].
310 06ycrnoBneHo ero BbICOKOW pPacrnpOCTPaHEHHOCTbIO
n [OOCTYNHOCTBIO  Ans NPUMEHEHNS  CKPUHWUHIOBBIX
TexHonorui. Tak, 3a nocrnegHve rofbl AONS 3MoKa4YeCTBEHHbIX
HOBOOGPa30BaHWI KONopeKkTanbHON rokanusaummn B KazaxcraHe
pocturana 16% B CTPYKType OHKOnorm4eckow natonorum [3].

Bo MHorux ctpaHax mmpa ncnonb3yTcsi CKpUHUHIOBbIE
nporpaMMbl C Pa3rnu4HbIM OXBAaTOM HACENEeHNUs1 U KOMMIEKCOM
NPOBOAUMBIX  OMArHOCTUYECKUX MeponpusiTuid. lpuHsTas ¢
2012 rogy HauunoHanbHasi nporpamma CKpuHvHra B KasaxcraHe
SIBMSIETCA OHOW 13 Hamboree OGLUMPHBIX B MUPOBOW MpaKTUKe
[4].

Mcnonb3yetca [aByxatanHas Mogerb,
onpefeneHne HanmuMuust KpoBU B CTyrne MU
9HOOCKOMMYECKOro uccnegosaHms [4,5].

OpHako pesyrnbTaTbl OCYLLECTBIIEHUS 3TOM NpOrpaMmbl
OKa3blBalTCA HEMOMHbIMUA, U COCTOSIHME C NPOCUMaKTUKON

BKno4vatrowas
nposegeHne

MaTepuaAbl U METOAbI

Wccneposanne nposegeHo B 2019 rogy Ha 6ase
PervoHanbHOro OHKOMOTMYECKOro AuCnaHcepa u yyYpexnaeHuin
MMCI r. Anmartsl.

Tun nccneaoBaHus:
opraHu3aLnoHHoe.

LleneBoi rpynnov Ans OUEHKU pe3ynbTaToB BHeAPEHUs!
nporpaMmmbl 6binn M36paHbl Nuua oboero nona B BospacTte 50-
70 neTt, npeacTaBUTENM TFOPOACKOTO M CENbCKOTO HacerneHus,
nognexalime CKPUHWHIY B COOTBETCTBUM C BO3PACTHOM
Kateropuen.

nonepe4yHoe KIMUHUKO-

W paHHUM BbISIBMIEHWEM KOMOPEKTaNbHOrO paka — Xyxe
oxugaemoro. Tak, B 2004-2007 rT. YACNO BbISIBMIEHHbIX Clly4Yaes
3MOKa4YeCTBEHHbIX HOBOODOpa3oBaHUI [aHHOW nokanuauuv
pocturano 15,8 Ha 100 TbiC. HaceneHus, cTeneHb 3anyLEeHHOCTH
(nons HoBoobpaszoBaHwii |-V cTtagumn) — 65%. CKpUHWHIOBbIE
MepOonpuATUSA MO paky NPSMOW KWLLKX Obinu BnepBble BeAeHbl B
2008 r., no koropekTanbHOMY paky B NofiHOM o6beme — B 2012
r. Mocne 2008 r. Habnoganock CHUXEHWE Yucna 3anyLieHHbIX
criyyaeB onyxonew pektanbHou nokanusaumm — B 2014 . go
32,6% no paky npamoi n 51,3% - obopouHon kuwku [6]. B
nocrneaHnn rof NPOBEAEHNS CKPUHMHIA U [OCTYMHOrO aHanuaa
OHKkonoruyeckon 3aboneBaemoctn (2019 ) nokasatenb
3anyLueHHoctu coctasun 28,0% [3]. B 2020 rogy CKpUHUHIOBbIE
MepOonpuATUA He NMPOBOAMIUCE B MOMHOM o6bemMe no npuynHe
naHgemun COVID-19.

Llenb wuccnegoBaHusi — OUEHUTb 3(PEKTUBHOCTD
MOANULMPOBAHHOM MPOrpaMmMbl CKPMHWUHIa KOMopeKTanbHoro
paka cpefau HaceneHuss AnmaTtuHckon obnactu Pecny6nuvku
KasaxcTaH.

Pangomusaums  rpynn B paMkax — WCCrefoBaHUst
npoBefeHa NoCpPeACcTBOM BblAENEHNs yHacTKOB AN CKPUHUHIA,
OTHOCSILLMXCS K Pa3nnyHbIM paioHam r. Anmatbl n AfIMaTuHCKOM
obnacti, paHgomMu3auusi NMauneHToB — CrienbiM MEeTOAOM Mo
napamMeTpamM yOoOCTOBEPEHWUS NIMYHOCTM (4eTHast cymma umdp
WWH — ocHoBHas rpynna, HevyeTHas — rpynna cpaBHEHNS).

Bcero B rpynny aHanu3da Bownu 5 370 uyenosek,
noanexaiimx CKPUHWHIY, NpW  pacrnpefeneHun  MoryyeHsbl
[aHHble, NpefcTaBneHHble B Tabnuvue 1.

Tabnuuya 1 — PacnpeaeneHue nayueHmos, noonexauwux CKPUHUH2Y KOJlopeKkmasibHO20 pakKa, o OCHO8HbIM nokalamersiam

OcHOBHasl rpynna ['pynmna cpaBHeHUs
[Mokasaresib X2 P
n % n %
O611iee YMCII0 MOJJIeKALMX CKDUHUHTY 2702 50,3 2668 49,7 - -
My>KYHHBI 1215 50,5 1192 49,5
0,045 >0,1
JKeHIMHBI 1487 50,2 1476 49,8
Toposickoe HaceseHHE 1612 51,0 1546 49,0
1,627 >0,1
CeJIbCKOE HaceJleHHe 1090 49,3 1122 50,7
50 et 258 9,5 272 10,2 0,631 >0,1
52 roga 255 9,4 250 9,4 0,007 >0,1
54 ropa 237 8,8 228 8,5 0,086 >0,1
56 et 233 8,6 230 8,6 0 1
58 et 254 9,4 246 9,2 0,052 >0,1
60 sieT 279 10,3 272 10,2 0,025 >0,1
62 roga 264 9,8 261 9,8 0 1
64 roga 255 9,4 249 9,3 0,017 >0,1
66 seT 241 8,9 243 9,1 0,058 >0,1
68 seT 223 8,3 219 8,2 0,300 >0,1
70 net 203 7,5 198 7,4 0,016 >0,1
He ObINo HUKaKMX CyLeCTBEHHbIX pasnvlqmﬁ mexay Ha Ka4yeCTBO CKpPUHUHra.
rpynnamu, CBA3aHHbIX C reHuepHon NpMHaaneXXHoCTb, MEeCTOM B Taﬁﬂl/ILle 2 npeacTaBneHo pacnpeneneHue

npoXmnBaHUA, OTHOLUEHUEM K KOHerTHOI;I BOBpaCTHOIZ rpynne
CKPUHUHra.

Takum obpasom, rpynnbl obcneaoBaHHbIX
MOMHOCTbIO COOTBETCTBOBaNM ApYyr Apyry no Tpem BeayLumm
Aemorpaduyeckmm nokasaTensm, MoryLumM okasbiBaTb BUsIHUE

obcrnenoBaHHbIX Ha Tpynnbl MO HamMuuo
naTonorMm N CBA3aHHOWM C HEW MHBaNMOHOCTY.

conyTcTBytoLLen
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Tabnuua 2 — PacripedeneHue KoHmMuHeeHma uccredog8aHusi Mo Hasu4yuo cormymemaeyroueli comamuveckol namosnoauu u

epynnbl uHeanuéHocmu

OcHOBHasl rpynna ['pynmna cpaBHeHUs
[lokasaTesb X2 P
n % n %
HeT conyTcTBytoleit maTo0ruu 93 3,4 82 3,1 0,578 >0,1
1-5 conyTcTByrOLIKX 3a601€BaHUN 952 35,2 949 35,6 0,066 >0,1
6-10 conyTCcTBYIOLIKX 3a60J1€BaHUI 1331 49,3 1340 50,2 0,500 >0,1
Bosiee 10 conyTcTByOKX 3a601€BaHUI 326 12,1 297 11,1 1,140 >0,1
Cpe/iHee YHCJIO COMYTCTBYIOIUX 8,2+0,2 8,1+0,3 - >0,1
3a60JieBaHU I
WuBanuHocts [-1I rpymmnet 73 2,7 70 2,6 0,032 >0,1
HuBanuanocts Il rpynnet 92 3,4 90 3,3 0,004 >0,1

He Obino onpegeneHo HUKaKUX pasmuuui  Mexay
PaHAOMU3NPOBaHHLIMK TPyNMnaMu Mo YacToTe COMyTCTBYHOLLMX
XpOHUYecknx 3aboneBaHui, pacrnpefeneHHONW Ha Kateropuu
1-5, 6-10 n 6onee 10. Mo cpegHeMy YMCry TaKOBbIX PasnM4ns
mMexay rpynnamu coctasunm 1,3% (p=0,87). Yactota Hanuuus
WMHBaNUAHOCTM W CTeMeHb TakOBOW Mexay rpynnamu Takke
pasnuyanvcb B MUHUMAIbHON CTEMNEHN U HE3HAYUMO.

B kavecTBe OCHOBHbIX NOAXOOOB K Mogudukauum
nporpaMMbl CKPUHUHIA UCMOMb30BaHbI:

-npMopuTeT akKTUBHOCTU CUCTEMbI
ans obecnevyeHust OTKMNMKa;

34paBoOXpaHeHnsA

-Ucnosfib3oBaHMe pecypcos CECTPUHCKOM CJ'Iy)K6bI;

-npubnmxkexHne
CKPUHVHIa K MauneHTy;

beHKLl,I/IOHaJ'IbeIX MexaHu3mMoB

-aKTMBHaA NOAroToBKa K npoBeAeHUo Il aTana CKPUHUHra
npu Hanu4nmn noKasaHui.

B kayecTBe nNepBUYHbIX METOAOB MUCCNEfOBaHWS
MCMonb30BaHbl METOAbLI CKPUHMHIA, COOTBETCTBYHOLLME NPUHATON
B Pecnybnuke KasaxctaH gByxatanHou nporpamme [7].

Pe3yAbTaTDI

MpupaspaboTke U OCYLLECTBNEHUN MOANMULMPOBAHHOM
nporpammMbl  Mbl PacCYATLIBANN Ha Hanuune ee OCHOBHbIX
abpekToB B Nepeyid oyepedb B UeneBbix rpynnax. K Hum
OTHOCATCA PECMOHAEHTLI, MMEloWMe 3HAYUTENbHOE  YUCIIo
conyTcTBylOWMX 3aBonesaHuii, NPensaTCTBYOWMX MPAMO WU
KOCBEHHO MpPOBeAEHUI0 CKPUHUHIOBbIX 06CneaoBaHuit. Mpu aTom
HevHBasvBHOCTL 06crefoBaHus | 3Tana CKpUMHUHIa onpegensieT
BEAYLUYI0 POSib KOCBEHHbIX, MCMXOMOrMYeckmMx (hakTopos, Ha
KoTopble Gbifia HanpaeneHa Halla nporpammMa.

B Tabnuue 3 npefAcTaBneH aHanm3a oTknnka Ha CKPpUHUHIL
y o6cnefoBaHHbIX, pacrpefeneHHbiXx B 3aBUCUMOCTM  OT
NpoOBOAMMOIi NPOrpamMmMb.

Kak BngHO 13 Ttabnuubl, 660 onpedeneHo 3HauvnMoe
NOBbILLEHNE OTKIMKa BO BCEM KOHTUHreHTe — Ha 4,7% (p<0,001).

C6op AaHHbIX O COMATUYECKOM CTaTyce M OTKIMKE K
pes3ynbratax CKpUHUHIa KONopeKTarnbHOro paka oCyLllecTBAnca
no 6asze KMAC.

CTaTUCTMYECKUIA  aHanuM3  [aHHbIX. Pesynbrarhl,
n3BneyeHHble u3 6a3bl gaHHbix KMUC, pacnpegensinucb no
XapaKkTepucTMkaM (TEKCTOBbIE, YWUCMEHHbIE), BHOCUMUCL B
COOTBETCTBYHLLUME pasgenbl chneunanbHo co3gaHHow  6asbl,
nodBepranncb COPTUPOBKE, OMNpeaeneHntio abComnmoTHbIX 1
OTHOCUTENbHbIX (4acTOTHbIX) Mokasatenen. O6WMA aHanus
pesynbraToB ocyLliecTBnsAncs B nporpamme SPSS 20.0.

CpaBHeH/e KOnMMYecTBEHHbIX NPU3HAKOB MPOBOAMIOCH
c nomowpbto kputepusi CrblogeHTa. CpaBHEHUE 4YacTOTHbIX
rokasaTeren ocyLecTBNANOCh NyTeM NPUMEHEHUS KpUTepUs X2
Mupcona [8].

B kayecTBe rpaHU4YHOrO KpPUTEPUSI  CTATUCTUYECKOW
3HAYMMOCTV A1 ONPOBEPXKEHUS HYNeBOW rMnoTe3bl NpUHUManm
p<0,05.

Kpome Toro, 3Hauyvmble pas3nuuus Obinv BbISBMEHbI
TONMbKO B [ABYX BblAeNeHHbIX KaTeropusix. CyLecTBeHHO
NOBLICUINCS OTKMUK cpeau nuL, Myxckoro nona (Ha 5,7%), a
TakKe B OHOWN BO3PACTHOW KaTeropun CKpuMHuHra — 62 roga (Ha
9,0%).

Hanuuve gaHHbIX U3MeHeHU Mbl O6bACHAEM aKLEHTOM
Ha NpYBMeYeHre K CKPUHUHIY MY>XXHYMH U NL, cTapLuero Bo3pacrta
C OCIIOXHEHHbIM TEYEHNEM COMaTUYECKO NaTonormu.

B Tabnuvue 4 npeacrtaBneHbl pe3ynbraTbl aHanormyHoro
aHanu3a B OTHoOLUeHue |l aTana CcKpuHWHra.

Tabnuya 3 — YposeHb omknuka Ha CKpUHUHE U 8/TUSIHUE 803pacmHO-Mo108bi1X 0cobeHHocmel Ha OMKIUK no ckpuHuHay KPP

Ha | amarie & 3agucumocmu om 2pynrbl

OcHOBHasi rpymnmna I'pynma cpaBHeHHUsI
Kareropuu X2 P
MOAJIEXHUT MpoLIo % MOJJIEXKUT MpouIo %

Becb KOHTHUHTEHT 2702 2233 82,6 2668 2105 78,9 12,12 0,001
My>K4YHHBI 1215 983 80,9 1192 862 72,3 24,81 0,001
KeHmuHbI 1487 1250 84,1 1476 1243 84,2 0,013 0,910

50 et 258 205 79,5 272 218 80,1 0,039 0,844
52 roga 255 202 79,2 250 201 80,4 0,11 0,741
54 ropa 237 191 80,6 228 179 78,5 0,31 0,578
56 et 233 187 80,3 230 180 78,3 0,281 0,597
58 set 254 201 79,1 246 191 77,6 0,164 0,686
60 neT 279 224 80,3 272 203 74,6 2,525 0,113
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lMpodomkeHue mabnuubl 3 — YpoeeHb OMKIIUKa Ha CKPUHUHe U 8/IUSIHUE 803PacmHO-10/108biX 0COb6eHHOocmeUl Ha OMKJIIUK 10

ckpuHUH2y KPP Ha | amane & 3agucumocmu om epynrbi

OcHOBHasl rpynmna Ipynmna cpaBHeHHUsT
Kareropuu ha P
TOJJIEKUT MPOLIIO % MO/JIEXUT MPOLLIO %
62 rosa 264 225 85,2 261 201 77,0 5,79 0,017
64 rosa 255 218 85,5 249 198 79,5 3,118 0,078
66 sieT 241 209 86,7 243 195 80,2 3,677 0,056
68 sieT 223 194 87 219 177 80,8 3,123 0,078
70 set 203 177 87,2 198 162 81,8 2,215 0,137

K KOHTUHreHTy AaHHOro atana 6binM  OTHEeCeHbl nuua
C  MNONOXMTENbHbLIMU pesynsratamu remMokyneTTecTa.
O6cnenoBaHne nauvMeHToB [aHHOM Kateropumn
OCYLLECTBMANOCH 3aBe4OMO pexe, YeM Ha | aTane no npuynHe
HanMuMs OBbEKTUBHbIX NPOTUBOMOKA3aHUN K OCYLLECTBEHWIO

[OBOJIbHO MHBa3UBHOTO uccrnenoBaHus. OTKIMK, CBA3AHHLIA C
pEeLUEHVSIMUA, NPUHUMAEMbIMKU PECTIOHAEHTaMU, urpan Gonee
CKPOMHYI0 pOMfb, YeM MpW HEUHBA3UBHOM uccriegoBaHum |
aTana.

Tabnuuya 4 — BrnusiHue 803pacmHo-no108bIx 0Co0beHHocmeUl Ha OMKIIUK M0 CKPUHUH2Y KoriopekmarnbHo20 paka Ha Il amane

8 3a8UCUMOCMU Om 2pyrbl

OcHoBHas rpymnna I'pymnna cpaBHeHUs
Kareropun MO/JIEXHUT . o HO/JIEXHUT o X P
(+TKT) po1Io % (+TKT) MpoLIo %

Becb KOHTUHTEHT 308 173 56,2 299 141 47,2 4,217 0,040
My>K4nHBI 145 75 51,7 139 56 40,3 4,190 0,042
KeHImuHbI 163 98 60,1 160 85 53,1 1,610 >0,05

50 et 24 12 50,0 25 12 48,0 0,020 >0,1
52 roga 23 12 52,2 26 11 42,3 0,477 >0,1
54 roga 25 14 56,0 23 12 52,2 0,071 >0,1
56 et 27 14 51,9 25 12 48,0 0,077 >0,1
58 et 33 18 54,5 30 15 50,0 0,130 >0,1
60 et 35 20 57,1 32 15 46,9 0,706 >0,1
62 roga 34 20 58,8 35 16 45,7 1,188 >0,1
64 roga 30 19 63,3 29 13 44,8 2,035 >0,1
66 JeT 29 17 58,6 27 12 44,4 1,125 >0,1
68 et 25 14 56,0 25 12 48,0 0,321 >0,1
70 net 23 13 56,5 22 11 50,0 0,192 >0,1

3HaumMmble pa3nuumsa no vactote obcrnenoBaHus, TEM
He MeHee, ObinvM BbISIBNEHbl Mexgy rpynnamy B LEMOM U
Mexay noarpynnamu nuu, My>ckoro nona. B nepsom crnyyae oHu
coctaBunu 19,1%, Bo BTOpoM — 28,4%. Mexay BO3pacTHbIMU

nepey o4epenb, Ha vy C 6onbLWKM Yncnom XPOHUYECKNX
comaTtnyecknx 3aboneBaHuii, WHBaNWAoOB, a TakkKe nuL,
MY>CKOro nona.

Tabnuua 5 COOEepPXUT [OdaHHble aHanmM3a OTKInKa

Kateropyuamu B rpynnax pasnmyma ObINMN  HE3HAYUMbIMK MO

npn4nHe nx mMarno4yncrieHHOCTU.

Kak
COOCTBEHHOrO  MccrenoBaHust  Mbl

Tabnuua 5 — BriusiHue ocobeHHocmel coCcmosiHUsi 300p08bsi PECIOHOEHMO8 Ha OMKIIUK 10 CKPUHUH2Y KOropeKkmarnbHO20

OpUeHTUpoBalnChb,

B COOTBETCTBMM C pacnpegeneHnem

rpynn  no 4actore

ConyTCTBYOLWMNX 3aboneBaHnn 1 HaNMYMIO MHBaNUOHOCTY.

yxe 6bIno YKa3aHo BblILWlEe, Mpu  OCyLEeCTBIIEHUN

B

paka
KosinyecTBO COMyTCTBYIOLMX OcHOBHas rpynmna I'pynna cpaBHeHUsA
3a00JsIeBaHUI/ Hanu4YHe X2 P
WHBaJIMJHOCTH HO/JIEXUT HpOILIO0 ‘ % HO/JIEXUT HpOILIO0 %
IaTan

Het 593 481 81,1 567 466 82,2 0,223 >0,1

1-5 852 662 77,7 869 664 76,4 0,405 >0,1

6-10 931 811 87,1 935 771 82,5 7,820 0,009

BoJjiee 10 326 279 85,6 297 254 85,5 0,001 >0,1
WuBanuaHocts I-11 rpynmnet 73 49 67,1 70 44 62,9 0,286 >0,1
HuBanuzaHocTs 11 rpynnel 92 86 93,5 90 79 87,8 1,746 >0,05
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lpodomxeHue mabnuybi 5 — BnusHue ocobeHHocmel
KoropekmaribHo20 paka

COCMOsHUA 360p06bﬂ peCﬂOHaeHmOS Ha OMKIIUK o CKPUHUHZSY

KosimyecTBO COMyTCTBYIONUIMX OcHOBHas rpynmna ['pynma cpaBHEeHHst
3a60JIeBaHUI/ HallM4YKe X2 P
HMHBaJUHOCTH MO/JIEKUT ‘ HpOIILIO % HOJJIEXUT ‘ HpOILIO0 %
Il sTan
Het 57 29 50,9 60 29 48,3 0,076 >0,1
1-5 84 49 58,3 79 35 44,3 3,208 >0,05
6-10 108 66 61,1 103 51 49,5 2,870 >0,05
Bonee 10 59 29 49,2 57 26 45,6 0,146 >0,1
WuBanuaHocTs I-11 rpynmel 6 5 83,3 5 2 40,0 - -
UuBanugHocTs I1I rpynmbt 11 7 63,6 11 5 45,5 0,733 >0,1

B uenmom npu  npoBegeHMM  CKPUHWMHIA  NO
MOANULMPOBAHHOW MporpamMme OTKIMK Ha Hero nosbillancs
Ha oboux aTanax, Kak nokasaHo B NpeLecTByOLWmMX Tabnuuax.
OpHako 9TOT 3chpeKT Obin Nokanu3oBaH TONMbKO B OAHOW
Kateropum obcrnegoBaHHblX | dTana — y nuy C Hanuyinem
6-10 conytcTBytowmx 3abonesBaHun (5,7%), W MNOMHOCTbIO
HUBENMPOBArcsl BO BCEX OCTalbHbIX BblAEMNEHHbIX KaTeropusix.

O6cyxaeHue

CkpuHuHr KPP, kak OCHOBHOWM MOAX04 K €ero paHHen
OMarHocTuke, SIBNSIETCH PacnpoCcTpaHEHHbIM B MUPE TMaBHbIM
obpasom B Buae mnporpamm rocyAapCTBEHHOW CUCTEMbI
3gpaBooxpaHeHus [9,10].

HecmoTpa Ha OGonbluyio cTeneHb paspaboTaHHOCTU
W ONUTENbHYIO MNPaKkTUKy B MMaHe ero OCyLeCTBMEeHUs,
0O HacTOsLLEro BPEMEHU COXpaHseTcsa psag  npobnem,
CHWXatoLWmX 3pdeKTUBHOCTb ¥ ONpeaensaoWwmnx 3HaYnTENbHYO
YacCTOTy 3ano3fgarnoro BbISBMEHUS paka W/MnM npeapakoBbiX
3aboneBaHui konopekTanbHoW obnactu. Bepywen wus Hux
CMYXUT HEOOCTaTOYHbIN OTKMMK UL, MOANEXALMX CKPUHUHTY
[11]. B Hambonbluen cTeneHn aTa npobnema xapaktepHa Ans
CMCTEM 3[paBOOXPaHEHWS, MMEILMUX OTHOCUTENbHO Marbl
OMbIT U OPraHN3aLUMoHHblEe BO3MOXHOCTM [12,13].

B KasaxctaHe mmMeloTCA AaHHble O BbICOKOW CTemneHu
ocyuiecTBneHusi ckpuHuHra KPP 1 ero xopowwmx pesynsrarax
[14]. OpgHako OoQHOBPEMEHHO MMeeT MecTo Goree BbiCOKas,
YeM BO MHOTUX pPas3BUTbIX CTpPaHax, YacToTa CrlyyaeB MO3[4HEro
BbISIBIIEHUS]  3IOKAYECTBEHHbIX HOBOOOPA30BaHWM  OaHHOW
nokanusauum [15].

Jlyqwve pesynbratbl no OTHOCUTENbHOW 4YacToTe
OTKNMMKa W NPOBEOEHHOTO CKPUHUHIa  nokasbiBaeT | aTtan
NPUHATOM [BYX3TanHon nporpammel. HauGonee BeposTHOM
NPUYMHOW  SIBNSIETCA €ro  HeWHBAa3WBHOCTb W O4eBUAHAs
Ge3onacHocTb Ans  pecrnoHaeHToB [16].  Brtopow  atan,
NpoBefEeHU0 KOTOPOro MOASIEXUT OTHOCUTENBHO HebonbLuoe
yucno nuu, npeacTaBnsieT cobol  uccnegoBaHwe Gonee
CMOXHOE B MeOMLUMHCKOM M Mano npuemnemoe  Ans psiaa
niy — B 3TudeckoM nnaHe [17]. TpebytoTcs  CyLEeCTBEHHble
YCUNUSi CUCTEMbI 3APABOOXPAHEHNS AN OCTMXKEHUSI BbICOKOO
YpPOBHsi 0bCrefoBaHus, BKMoYatoLe NoAroToBKy MauueHToB

BbiBOAbDI

B uenoM p[aHHble nNPOBEAEHHOro HaMu aHanusa
NOATBEPXAAloT CBeAeHUs O BNUSHUM psaa  akTopoB Ha
OTKIMUK NPU CKPUHUHIE KOJNTOpEeKTalbHOro paka u runoresy o
BO3MOXHOCTU UX KOppekuun nyteMm nposeneHnsa CUCTembl
OpraHn3aunoHHbIX MEPONPUATUIA.

KoHdonukT wuHTepecoB: aBTopbl 3asBnaloT 06
OTCYTCTBUMN KOH(PIIUKTa NHTEPECOB.

®duHaHCMpoOBaHue: pabota BblINorHeHa 6e3
(UHAHCOBOW NOAAEPXKKM.
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Tyninaeme

3epmmeydiy makcambi: KazakcmaH Pecriybnukacbl AnmMambl 065bICbIHbIH MYypfbiHOapbl apackbiHOa Kosiopekmarsibobl
06bIpObIH MOOUGhUKayusiiaHFaH CKpUHUHemik 6ardaprnamachkiHbiH muiMdinieiH baranay.

9dicmepi. 3epmmey mypi: kendeHeH KIUHUKabIK-yUbiMOacmbipywblinslK. bardaprnamaHsl icke ackipy HomuxenepiH 6aranay
YWiH MaKkcammal Mo xac caHamblHa CaliKec CKpUHUHa2miK mekcepydeH ememiH 50-70 xac aparnbirbiHOaFbl €Ki XbIHbICmarbl adamoap,
Kana xeHe aybln myprbIHOapbIHbIH eKindepi maHO0andbl. bapnbirbi manday mobbiHa CKpuHUH2Ke xamambiH 5370 adam kipdi, onap 2
Kiwi morika — Heaizai (2702) xoHe canbicmbipyFra (2668) beniHeeH. Hezisei monma pecrioHdeHmmepdi mapmy ywiH OeHcay iblK cakmay
JKyUeciHiH 6ericeHdinieiH apmmbipyFra HezidoenaeH CKpuHUHami ylbiMOacmbipyObiH MOOUUKayusiiaHFaH macirni KondaHblnobl. Heaisai
3epmmey adicmepi pemiH0e KaszakcmaH PecriybnukacbiHOa KabbindaHraH eki keseHOik baFdapnamara calKec KefiemiH CKpUHUH2miK
adicmep KondaHbInobl.

Hamuikeci. | ke3eHOezai CKpUHUH2Ke XXayanmblH Xofapbliaybl 6aprbiKk KOHMUH2EHM XoHe eKi Kiwi mon — eprep mMeH 62
)xac caHambiHOarbl adamOap ywiH aHbikmarnobl. || ke3eHOe 6apriblK KOHMUH2eHm rneH ep adamoap YWiH xayarnmblH XoFapbliaybl
aHbIKMarnosbl.

Inecne namonoeusiHbl ecernke any mek maHoanraH caHammapObiH bipeyiHOe (inecneni aypynapobiH caHbl 6-10) | keseHOe
JKayanmbIH XXofapblnaybiH aHbikmaobl. XKayar 6epy xblndamObifbiHa KernmeaeH comamukarbiK namosoausinap MeH MyeedekmikmepoiH
acepiHiH 6onybl, coHOali-aK ckpuHuHemiH Il cambicbiHOa KaHOal 0a 6ip MaHbI30bI acepriep aHbIKmanmaosbl.

KopbimbIHOLI. KoropekmarnbObl 06bipObiH CKpUHUH2IHE Xayar bepyae xoHe ylbiMOacmbipywbirbiK Wwapanap Xyleci apKbirbl
onapObl my3emy mymkiHOieiHe bipkamap ¢hakmopnapdbiH acepi 6ap.

TyuiH ce30ep: Mok iwek ici2i, CKPUHUH2, CKPUHUHemIK xayarl.
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Abstract

Objective. To evaluate the effectiveness of a modified colorectal cancer screening program among the population of the Almaty
region of Kazakhstan.

Methods. Type of research: cross-sectional clinical-organizational study. The target group for evaluating the results of the
implementation of the program were selected persons of both sexes aged 50-70 years, representatives of the urban and rural population,
subject to screening in accordance with the age category. In total, the analysis group included 5370 people, divided into 2 subgroups -
the main (2702) and comparison (2668). In the main group, a modified approach to organizing screening was used, based on increasing
the activity of the healthcare system to attract respondents. Screening methods corresponding to the two-stage program adopted in the
Republic of Kazakhstan were used as primary research methods.

Results. An increase in the response to screening at stage | was determined for the entire contingent and two subgroups - men
and persons in the age category of 62 years. At stage I, an increase in response was also determined for the entire contingent and men.

Accounting for concomitant pathology determined an increase in response at stage | only in one of the selected categories (with
the number of concomitant diseases 6-10). The presence of the influence of a large number of somatic pathologies and disabilities on
response rates, as well as any significant influences at the Il stage of screening, was not determined.

Conclusion. There is an influence of a number of factors on the response to colorectal cancer screening and the possibility of
their correction through a system of organizational measures.

Keywords: colorectal cancer; screening; screening response.
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Pestome

o npoeHo3am MexdyHapoOHO20 azeHmcemea o usydyeHuro paka e 2040 200y npoeHo3upyemcsi okosno 127 mbiCs4 HO8bIX
criyqaes paka eopmaHoznomku (PIT) u oxudaemcsi, Ymo okono 60 meicsiy yeriogek no2ubHym om daHHOU namornoauu.

Lenb uccnedoeaHusi: OUeHUMb HEKOMOPbIe [oKa3ameru OHKOmo2uyeckol Criyx0bbl npu pake 20pmaHo2/10mKuU 8
Kaszaxcmane 3a 2017-2021 2a.

Memoodbi. Mamepuanom uccnedosaHusi nocryxunu 0aHHble MuHucmepcmea 30pasooxpaHeHusi Pecriybnuku KasaxcmaH
— 20dosas popma Ne 7 u 35, kacarowuecs PIT (MKB 10 — C12, C13, C14) 3a 2017-2021 ee. — 3abonesaeMocmb, CMEPMHOCMb,
paHHsI duasHocmuKa, 3aryweHHocmb, Mopghoroaudeckasi eepugbukayus. B kauecmee OCHO8HO20 Memoda UCMOob308a510Ch
pempocrekmusHoe uccriedosaHue C MpuMeHeHUeM OEeCKpUNMUEHbIX U aHanumuyeckux memodos Meduko-buonozsuyeckol
cmamucmuku.

Pesynbmamsi. 3a 2017-2021 2e. 8 pecnybnuke bb1r10 8nepsbie 3apeaucmpuposaHo 802 Hoebix crnydyaes PIT u 477
cmepmeli om daHHou namonoauu. CpedHezodosoll epy6eil nokasamesnb 3abonesaemocmu PIT cocmasun 0,87+0,02 %, (95%
An=0,82-0,91) u e duHamuke cHuzuncs ¢ 0,90+0,07%,,,, (2017 2.) 8o 0,86+0,07 %, 6 2021 200y, pasnuyue He bbI710 CMamucmuUYecKum
3HaqumbiM (p>0,05). B duHamuke nokasamenu cmepm+ocmu om PIT umenu merndeHyuto k pocmy ¢ 0,48+0,05 %, (2017 e.) do
0,56310,05%,,,, 8 2021 20dy (p>0,05), a cpedHez0d060l 2pybbili nokasamess cmepmHocmu om PIT cocmasun 0,52+0,02 %, (95%
[N=0,47-0,56). Nokasamenu paHHel duazHocmuku (ydesnbHblIl 8ec 6oribHbIX € I-1l cmadueli) cHu3unuck ¢ 27,2% (2017 2.) 0o 22,7%
8 2021 200y, ysenu4urics yoerbHbil eec b6orbHbIX ¢ Il cmaduel (¢ 60,5% do 62,6%) u IV cmaduel (c 12,3% do 14,7%) 3a usydaembie
200kb1. [Nokazamenu mopghonoauyeckol gepuchuxkayuu rpu PIT 6b11u docmamoyHO 8bICOKUMU U 3a U3yYaemblie 200bl yily4uunuch ¢
96,9% 00 98,2%.

Bbieo0bl. B pe3ynbmame aHanu3a rnokasamernel OHKoroauyeckol cryx6bl npu PIT  ycmaHoeneHo  CHUXeHue
rnokasamerel 3aboriegaemMocmu, pocm 3arywWeHHOCmMuU U rnokasamesnel cMepmHocmu, Ha 4Ymo HeCOMHeHHO OO/mKHbI 0bpamumb
8HUMaHUe MeHeox)epbl 30pagooxpaHeHUs U yHumblieams Mpu opaaHu3ayuu yeneHanpaeneHHbIX npomueopakosbix Meponpusimud.

Knroyeeble cnoea: pak eopmaHoznomku, 3aboresaemMocmb, CMEpPMHOCMb, paHHSs Oua2HOCMuKa, 3arnyweHHOCMb,
Mopgbonozuyeckas eepughukayust.
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BeeaseHue

Mo nporHozam MexagyHapogHoOro areHTcTBa Mo
n3yyeHuto paka B 2040 rogy nporHo3upyeTtcs okorno 127 Teicad
HOBbIX cny4vaeB paka roptaHornotku (PIT) u oxwugaetcs, uTo
okono 60 TbICAY 4YenoBeK MNOrMGHYT OT AaHHOW MaTonoruu.
PIT coctaBnsetr 30-40% 3nokadyecTBeHHbIX HOBOOOpPa3oBaHMi
ronoBel U Wew, UK 310 Hambonee pacnpocTpaHeHHoe
3roKa4YecTBeHHOe HOBOOOpasoBaHve B OTonapuHronoruu. Bo
BceM mupe PIT exerogHo peructpupyetcs y 184 615 yenosek,
410 cooTBeTCcTBYeT 1,1% BCcex cnyyaeB paka, n 99 840 cmepTten,
yTto cocTaBnsetr 1% Bcex cmepTei, CBA3aHHbIX C pakom [2].
Bonblwas gonsa nauneHTtos ¢ PIT (78,1%) aBnsaoTcs xutensamu
EBpasuu, a 56,5% Bcex cnyvaes PIT npuxoguTtcs Ha asvwartos
[2].

Mo  paHHbIM  AMEPUKAHCKOTO  OHKONOrMYecKoro
obllecTBa, OCHOBHbIMW (akTopamu pucka passutus PIT
ABNSAOTCA: ynoTpebneHve Tabaka, Ype3aMepHoe ynoTpebreHune
ankoromnsi,  Xenygo4Ho-NULEBOAHbIA  pedhriekc,  CUHAPOM
Mnammepa-BuHcoHa, aHaToMU4eckne aHoManuu, Bo3gencreve
Tenna, XuUMUYeckux BewecTB, acbecta, HuKens  unu
VNOHU3UPYIOLLETO U3MYyYeHUsl, @ TaKKe HEKOTOpble BUPYCHble
MHMeKUMN (BUpYyC nanuninombl yenoseka) [3]. OyeBMaHO, 4TO
Tabak sBnsieTcs Hanbornee BaxHbIM (PakTOPOM puUcka pasBUTUS
PIT. B nccnegosaHuu, nposeaeHHoM B CoeanHeHHbIx LLTaTax,
JlopTe-TuiieH 1 coaBT. yCTaHOBMEHO, YTO B BOMbLUNHCTBE LUTATOB
OKOIO TPETU CryYaeB CMEpPTU OT paka y MYX4YUH U YETBEPTb Y
KEHLUMH CBsi3aHbl ¢ KypeHueM curapeT [4]. O6bl4HO cuuTaeTtcs,
4YTO PUCK CBSI3aH C MPOAOIMKUTENBHOCTBIO BO3AEWCTBUSI 3TOW
NpUBbIYKK, @ Takke C obllen fo3on noTpebneHus Tabaka. Ha
CerofHsILWHUA AeHb UMetoTcs ybeauTenbHble AokasaTenbcrsa
TOro, YTO KypeHuWe curapeT KoppenupyeT MpvMEpPHO C
CeMUKpaTHbIM yBenuyeHuem pucka passutust PIT [5]. TOPB —
3TO pacnpOCTPaHEHHOE XEmNyAOo4YHO-KULLEYHOE PacCTPOMCTBO.
WwmetoTca gokasaTtenscTBa cBssv Mexay [OPB u pakom rornosbl

MaTepuaAbl U METOADI

MaTtepvanom uccrnegoBaHUs  MOCIYXUMU  AaHHble
MwuHucTepcTBO 3apaBooxpaHeHuss Pecnybnukm KasaxctaH —
rogoBas chopma Ne7 u 35, kacatowmecsa PIT (MKB 10 — C12,
C13, C14) 3a 2017-2021 rr. — 3aboneBaeMoCTb, CMEPTHOCTb,

paHHSAA  AuMarHoCcTMKa, — 3anyLeHHOCTb,  Mopdonornyeckas
Bepudurkaums.

B kayecTBe OCHOBHOrO MeToAa MCMOMNb30Banoch
peTpPOCMNeKTUBHOE nccnegosaHne c NpYMEHeHeM
OECKPUMTMBHBIX W @HanWTU4eCcKnX  MEeTodOB  MEe[MKO-

Pe3yAbTATbI

3a 2017-2021 rr. B Pecnybnuke KasaxctaH 6bino
BrepBble 3apeructpmpoBaHo 802 HoBbix cnydaeB PIT un 477
YernoBek yMepnu oT AaHHOW GonesHu.

CpenHerogoBon rpybbini nokasatens 3aboneBaemocTu
PIT coctaenn 0,87£0,02 %, (95% AN=0,82-0,91) n B auHammke
cHkaerea ¢ 0,900,079/ (2017 r.) mo 0,86+0,07 %/, B 2021
rogy, pasnunyve 6bino cTaTtucTM4eckMm He 3Havumbim (p>0,05).
B avHamuke nokasatenu cmepTtHocTv oT PIT nmenu TeHgeHumo
K cHwkenmio ¢ 0,48+0,05 %~ (2017 r) no 0,53+0,05 %, B
2021 ropy, a cpegHerogoBon rpyobi nokasartenb CMEepTHOCTU
cocrasun 0,52+0,02 9/ 95% AWN=0,47-0,56).

0000 (

n wen, B vactHoctn PIT. B HacTosilee Bpemsi u3yveHue
NMPOTOKOMOB CKPWHWHIa paka rorfioBbl U LIEU Yy MaLUUEHTOB C
[OPB MoxeT nonoxutenbHO BNMATb Ha BbisiBneHust PIT [6]. B
GOMbLUMHCTBE PaCCMOTPEHHbIX UCCIEeAOBaHWN Y MaLWEHTOB,
ctpagatowmx MNOPB, BeposATHOCTb AnarHocTupoBaHus PIT 6bina
B 2,37 pasa Bbiwe [7].

BonbwunHcTBo cnyvaeB PIT BbisBnseTcs Ha nosgHen
cTagun, 4YTo TpebyeT MHBA3UBHOTO NeveHus (HanpymMep, NorHom
NapVHIraKTOMWUM), YTO CHIKAeT KavyecTBO >XW3HW MaLWeHTOB,
BKIOYAsi MOTEPI0 peyn WM TPyOHOCTM C rroTaHWMeM nocne
onepauwuu [8,9]. XoTsi paHHee BblIsIBIIEHNe paka JaeT HanmyudLnia
nporHo3, 3MEKTVBHOM MpPOrpaMMbl MaCCOBOTO CKPUHWHIa
PIT, B oTnnyve OT paka >Xenyao4HO-KMLIEYHOro TpakTa, He
cywectsyeT [10,11].

HepaBHue wccnepoBaHusi nokasanu, Y4TO 3HAOCKOMMWS
C Y3KOMOJSIOCHOW BU3yanu3auuen mnonesHa ANs BbISBEHUS

nosepxHoctHoro PIT [12,13]. bBornee TOro, [AOCTUXEHMSA
B 9HOOCKOMWYECKOM Il€4YeHWM B MOCrnefHue roAbl, Takue
KaKk 9HOocKonuMyeckasi pe3eKkuus  CrMsuctod  0BOMoYKM,

3HAOCKOMUYecKasi NOACNM3NCTas ANCCEKLMS U SHA0CKOMNMYecKas
XVUPYpPrusi ropTaHu, MO3BONWMN NPOBOAUTL MeHee VHBa3BHOE
neyeHne paHHuMX ctagum paka [14]. CnepoBatenbHo,
racTpO3HTEPONOr CTanu NPoBOAUTL HabnoaeHWe 3a ropTaHblo
C TMOMOLbI0  perynsipHovi  33ocparoracTpoayofeHOCKONMN ¢
Y3KOMOMNOCHOW BM3yanusauven A5 NauveHTOB C  BbICOKUM
pYCKOM, OCOBGEHHO C MNIIOCKOKMETOYHbIM pakoMm nulieBofa
[15]. OpHako HabrntopeHne 3a obracTbio ropTaHu 3aTpyaHEHO
n3-3a IMNOTOYHbIX pedreKcoB, TakMX Kak Kallenb M pBoTa, U
aHaTOMMYECKOWN CMOXHOCTMU.

Llenb nccnepoBaHuUsA: OLEHUTL HEKOTOPbIE NoKasaTenu
OHKosoruyeckon cnyxobl npu PIT B KasaxctaHe 3a 2017-2021
rogpl.

©MoNorM4ecKor CTaTUCTUKN.

Mo obwenpuHATLIM MeTogaM MeaMKo-61onornyeckon
cTtatucTukm [16-18] BblUMCIIEHBI 3KCTEHCUBHbLIE U UHTEHCKBHbIE
nokasatenu. Onpegenenbl cpegHee 3HayeHune (M), cpeaHss
owmnbka (M), 95% poBepuTenbHblin uHTepBan (95% [OWN) wn
cpegHerogoBble TeMnbl NnpupocTalyobinu (Tnply6, %).

TpeHabl BblpaBHEHHbIX rpy6bix nokasartenew
3aboneBaemoctn u cmepTHoctm oT PMXX B KasaxcraHne
npencTaBneHbl Ha pUcyHke 1.

YcTaHOBMNeHO, 4YTO cpegHerogoBow Temn  ybbinu
BblpaBHEHHbIX ~ Moka3aTenen 3aboneBaemMocTn, COCTaBMI
Ty6=-1,43%, a cpeaHerogoBo TemMn NPMpOCTa Npy CMEPTHOCTU
6bin Tnp=+0,20% (pncyHok 1).
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PucyHok 1 - TpeHObI 8bipagHeHHbIX Moka3amernel 3abonesaemocmu u cmepmHocmu om Pl e KasaxcmaHe 3a 2017-2021 ea.
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TpeHabl BblpaBHEHHbLIX MokasaTtenei 3abonesaeMocTu
no cragusiM nokasblBaloT Ha pocT 3aboneBaemoctn PIT
c |-l ctagnelt n cHmxeHune 3abonesaemocTu ¢ lll n IV ctagnein
(pucyHok 2).

Mpu 3TOM yCTaHOBMEHHbIE TeMnbl YObinu 1 mpupocTa
6bInM BblpaXeHHbIMU Npu 3abonesaemocty |-l (Ty6=-6,14%) n
IV (Tnp=+2,53%) cTagnMsMn COOTBETCTBEHHO (PUCYHOK 2).

U0 0.519 0.515
e o [T,6=—0,17%
< 0,40 4
=)
(=1
I~ 0.261
(=]
e Mg
e
0,113 0.125
0,00 i ; : i : i
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—A—|l ctagmAa —o—Ill ctagwAa —%—IV cTaguA

PucyHok 2 - TpeHObI 8bipasHeHHbIX rokadamernel 3abonesaemocmu PIT ¢ yyemom cmaduu 3abonesaHusi
8 KasaxcmaHe 3a 2017-2021 2e.

B avHamuke yaenbHbI Bec 6onbHbix PIT Ha |-l ctagmax
cHusuncs ¢ 27,2% B 2017 ropy po 22,7% B 2021 roay (pucyHoK
3), Npy 3TOM CpPegHErofoBOM TeMn YObiM BblpaBHEHHOTO
nokasatens coctasun Ty6=-4,67%.

YoenbHbih Bec 6onbHbix ¢ Il cTtaguen 3aboneBaHus
BbIpoc ¢ 60,5% (2017 r.) no 62,6% B 2021 rogy (pucyHok 3), a

100%
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CpeAHerofoBo TeMM NpupocTa Npu BbIpaBHUBAHUM COCTaBWIT
Tnp=+1,27%.

B ouvHamwuke ypenbHbii Bec PIT ¢ IV ctaguen Bbipoc
c 12,3% (2017 r.) po 14,7% B 2021 rogy (pucyHok 3), a
cpeaHeroqoBov TeMM MpUpOCTa NpY BblpaBHUBaHUM COCTaBUM
Tnp=+3,85%.

2019 2020 2021

=l ctaguAa =V cTtaguA

PucyHok 3 - QuHamuka rnoka3amernel paHHel QuasHocmuku (-1l cmadusi) u 3anyweHHocmu (Il u IV cmadus)
npu PIT e Kazaxcmare 3a 2017-2021 ee.

Mokaszatenu mopdonornyeckon sepudpmkaumm npu PIT
3a U3yvaemblii Nepuos UMenu TEHAEHUMIO K HEe3HaYMTENbHOMY

pocTy ¢ 96,9% B 2009 rogy Ao 98,2% B 2018 rogy (pucyHok 4).
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PucyHok 4 - QuHamuka rokasamerel mMopghoriocudeckol sepucpuxkayuu rnpu PN
8 KasaxcmaHe 3a 2017-2021 2e.

O6cyxaeHue
PIT  xapakTepusyeTcs  arpeccuMBHbIM  TEYEHVEM
N anddy3HbIM  MECTHbIM  pacrnpoCTpaHeHUeM,  paHHUM

perMoHapHbIM MeTacTasMpoBaHMEM W OTHOCUTENbHO BbICOKOM
YacToTOM oTAaneHHbIx MeTtacta3oB. [lpumepHo B 80-85%
cnyyaeB AmarHo3 ctasutca Ha -1V cragum 3abonesaHus.
Ha ator momeHT 6onee 50% nauMEHTOB UMEKT KIIMHUYECKM
BbISIBMISEMble MeTacTasbl B LUEWHbIX NUM@AaTVYEeCcKuX yanax,
17% nauneHTOB MMEIOT OTAaneHHble MmetacTtasbl [19]. OueHnBas
NoslyYyeHHble [aHHble, BaXXHO OTMEeTUTb, 4YTo B KasaxcTaHe
HabniogaeTca CHWXeHWe nokasaTenen 3aboneBaemocTu, pocT
3anyLeHHOCT 1 nokasartenen cmepTHocTn oT PIT. BeisBneHa
obpaTtHasa cBA3b Mokasartenen 3aboneBaemMocT U CMEPTHOCTH,

YTO OaeT OCHOBaHWe npefnonaratb O CHYDKEHWU OOCTYMHOCTU
MEOVLMHCKON  MOMOLLM  HACeneHuio U HEeCOBEPLUEHCTBE
NepBMYHOrO y4eTa 3aboneBaHuii.

B nocrnegHue OecatuneTus ObIno
MHOXEeCTBO ncecrneaoBaHuia no paspaboTtke meToaa
OpraHOCOXPaHsIIOLLEro  fevyeHnsi, nossonswllero wusbdexarb
NAPUHIIKTOMUN N TEM CaMbiM YIyYlNTb KayeCTBO XU3HU

nauneHToB.

npoBeneHo
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K coxanenuto, npu 3TOM He yAdaetca  OOCTUYb
noBbILEeHUs1 obLlert BbPKMBAEMOCTUN, @ TOKCUYHOCTb JeYeHusi
COXpaHsieTc Ha [OOCTATOMHO BbICOKOM  ypoBHe. OpaHown
M3 OCHOBHbIX 3aday CHWwkKeHuss Opemenn PIT saBnsieTcs
bornee paHHee BbisiBNeHve. BropuyHas npodwunaktuka PIT

nporpaMMbl, HanpasrieHHble Ha MPOMUNAKTUKY U CKPUHWHE,
MOryT cTaTb MHoroobellatowmmM cnocodom nuksmngauum PIT.
Cnepyer nogdepxuBaTb  3[40pPOBbIN  Bec  Tena,
h13NYECKY0 aKTUBHOCTb, NPUAEPXKMBaTLCS 340POBOrO NMUTAHUS
1 nsberatb UNN orpaHNYMBaTb NOTpPeGrneHne ankorons, YTobbl

CbOKyCI/IpyeTCFl Ha OBYX LUeNAX: BbiABNEeHUU NunL, BbICOKOro pucka

CHU3UTb PUCK PasBUTKSA paka.
1 MeTofax ckpuHuHra [20].

Hapﬂ,qy C UBMEHEeHNAMU B MeJNLMHCKOM CTpaxoBaHUW,
bonee LeneHarnpasrneHHble couuarnbHbie U o6pasoBaTeanb|e

BbiBOADI

1. B Pecny6bnuke KasaxctaH 3a usy4aembleropl
Obino 3apeructpupoBaHo 802 nauueHTa C BrepBble B XKWU3HU
yCTaHoBMeHHbIM AnarHo3om PIT. pu atom npocnexuBaeTcs
HeraTuBHasa TeHOEHUNSI CHUXKEHUS paHHewn Bbisensiemoctn PIT ¢

KoHcnukt  uHTepecos. 3asBnsalT 06

OTCYTCTBUU KOHIMKTa NHTEPEeCOoB.

ABTOpbI

BnarogapHocTb. ABTOpbl GnarogapHel MuHUCTEpPCTBY

g 3gpaBooxpaHeHusi Pecny6nuku KasaxctaH 3a  gaHHble,

|-l cTaguen, n cooTBETCTBEHHO POCT yAenbHOro Beca H60mbHbIX MPEAOCTABAEHHbIE AN TEKYLLEro NCCHIER0BaHMS.
c llI-1IV ctagueit. Tak, konM4ecTBo 60MbHbLIX AMArHOCTUPOBAHHbIX
¢ |-l cragnen PIT cHusunock Ha 15,9% u BLIPOCNO KONUYECTBO ®uHancuposaHue. Viccnenosanme He Geino
6onbHbIX ¢ Il ctagnenn 3aboneBaHust Ha 4,1% v ¢ IV ctaguen Ha MPOMHAHCMPOBAHO.
20,0%. Bknapg aBTopoB. H.U., A M., 'N. — koHuenTyanusauus,

2 3a6onesaemocts PIT  Ha 100 o, PeAaKTMposaHue; D,;A., XK.T., C.O. — cbop 1 aHanu3 OaHHbIX,
HaceneWnss 3a 5 neT cHuavnace Ha 5,6%. HeoBxomvmo HanucaHue YepHoBon Bepcun; [.K., 3.6., A.M. —penaktupoBaHue;

OTMEeTUTb, 4YTO 3abonesaemoctb PIT | craguen cHusunack KA., KK, [.A. — cbop 1 obpaboTka AaHHbIX, HanMcakme.

npu BblpaBHMBaHUN Ha 22,4%, a 3abonesaemocTb |V cTaguen
Bblpocna Ha 10,5%.

3. 3a 2017-2021 rr. abconoTHoe 4mucno
nuy ymepwwmx ot PIT B KasaxctaHe yBenuuunocb Ha 16,1%.
Mokasatenb cmepTtHocT oT PMXX Ha 100 Tbic. HaceneHus 3a
n3y4Yaembl rofbl OCT@eTCsl MPaKTU4eCKM Ha OOHOM YPOBHE C
HEKOTOPOW TeHAEHUMEN K pocTy npu BelpaBHuBaHumn (+0,81%).

Bce aBTOpbI NpounTanu, cornacunmcb ¢ OKOHYaTenbHON
Bepcueln pykonucu v nognucanu opMy nepegadv aBTOPCKMX
npas.
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KasakcTtaHaaFbl KeMer-XKYTKbIHIAK 06blpbiHa 6ainaHbICTbl OHKONOMUANbIK KbI3MeT
KepceTKilTepiHiH e3repicTepiH 6aranay
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Tyninpeme

Kamepni icik aypybiH 3epmmey xeHiHOeai xanbiKapanblk azeHmmikmiH 6omkambiHa calikec, 2040 Xbirbl 127 MbIHFa XybIK
XaHa kemeUl-xymkbiHwak 0bbipbl (KXKO) 6onadbi den bomkaHyda xoHe ockl namonoausdaH 60 MbiHFa XybIKk adam Kaumbic 6omadbi
den Kyminyde.

3epmmeydiq makcamsbi. 2017-2021 xbindapbl KasakcmaHOa  kemel XymKbiHWaK Ob6bipbl Ke3iH0e OHKOIo2US/IbIK
KbI3MemmiH keubip KepcemkiwmepiH bararnay.

9dicmepi. 3epmmey mamepuarnsi Kazakcmar Pecriybnukacei [JeHcayrnbik cakmay MuHucmpiiziHig 2017-2021 xbindapdarsbi
KXO (AX>K 10 — C12, C13, C14) kambicmbl Ne 7 xxoHe 35 binOblK  HbICaHbl — CblpKammaHyWwblinblK, M — XimiMm, epme
QuazHocmuka, Kapaycbl3oblK, MOpPGOoausinbiKk eepuchukayus Oepekmepi 6ondbl. Heeisei oadic pemiHde 6uomeduyuHasnbIK
cmamucmukaHbIH cunammamarblK XoHe aHanumukarsbiK 80icmepiH KondaHa ombIpbIr, pempocrekmuemi 3epmmey Xypai3inoi.

Hamuxxeci. 2017-2021 xbindapsi pecrniybnukada anraw pem KXKO-HbiH 802 xaHa xardalibl XoHe ocbkl namorioausidaH 477
ernim xardalibl mipkendi. KXKO cbipkammaHywbibiFbiHbli opmauwia xblioblK 0epeki kepcemkiwi 0,87+0,02 O/UUDO (95% CA=0,82-
0,91) Kypadbi xeHe OuHamukada 0,90+0,07 %/, (2017 x.) 6acman 2021 xbiibi 0,86+0,07 %, OeliH memeHOedi, alibipmawbiiibik
cmamucmukarnblK MaHbI30bl 6onFaH xok (p>0,05). QuHamukada K)XKO-0aH 6onambiH enim-ximim kepcemkiwmepi 2021 Xbiribl
0,48+0,05 %,,,, (2017 x.) — deH 0,53+0,05 %, -fa deliiH ecy ypdiciHe ue 60ndbl (p>0,05), an KXKO-OaHn 6onameiH emiM-XimimHix
opmawa XblnobiK Oepeki kepcemkiwi 0,52+0,02 %, (95% CA=0,47-0,56) Kypadsi. Epme OuazHocmuka kepcemkiwmepi (I-/
camebicbl bap HaykacmapObiH ynec canmarbl) 2021 xbinbl 27,2% - 0aH (2017 x.) 22,7% - ra OeliiH memeHOe0i, 3epmmeri2eH Xblidapbl
Il cambidarbi (60,5% - 0aH 62,6% - ra OeliiH) xoHe IV cambidarbi (12,3% - OaH 14,7% - ra deliH) HaykacmapObIH yrec canmarbl
yrFatiobl. KXKO ke3iHOe Mopgbonozusinbik eepughukayusi Kepcemkiwmepi alimapribikmad xofapbl 6010bl XKoHE 3epmmesi2eH Xblidap
iwiHde 96,9% - daH 98,2% - ra OelliH xakcapokbl.

KopbimbiHObI. KXKO ke3iHOe2i OHKOMo2UsinbIK Kbi3MemmiH KepcemkiwmepiH manday HomuxeciHoe cblipkammaHyuwblriblK
KepcemkiwmepiHiH memeHOeyi, Kapaycbi30blK MeH eniM-XimiM KepcemkiwmepiHiH ecyi aHbiKkmandbl. [eHcayrnblk cakmay
meHedxeprnepi byraH ce3ci3 Hazap aydapybl KepeK XoHe Kameprli iCikke KapCbl Makcammbl ic-wapanapob! ylbiMOacmsbipy Ke3iHoe
OCbIHbI €CKepYi KEPEK.

TyliH ce3dep: kemeli-KymKbIHWaK ObbIpbl, CbipKkammaHyWwhblbiK, esniM-XimiM, epme OuaeHOCMUKa, Kapaycbi30bIK,
Mopghono2usinbIK pacmay.
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Abstract

According to the forecasts of the International Agency for Research on Cancer in 2040, about 127 thousand new cases of
laryngopharyngeal cancer (LFC) are predicted and it is expected that about 60 thousand people will die from this pathology.

Objective. Evaluation of some indicators of the oncological service for laryngopharyngeal cancer in Kazakhstan for 2017-2021.

Methods. The material of the study was the data of the Ministry of Health of the Republic of Kazakhstan — annual Form No.
7 and 35 concerning LFC (ICD 10 — C12, C13, C14) for 2017-2021 — incidence, mortality, early diagnosis, neglect, morphological
verification. A retrospective study using descriptive and analytical methods of biomedical statistics was used as the main method.

Results. For the period 2017-2021, 802 new cases of LFC and 477 deaths from this pathology were registered for the first time
in the republic. The average annual crude incidence rate of LFC was 0.87+0.02 %, (95% CI=0.82-0.91) and decreased in dynamics
from 0.90+0.07 %,,,, (2017) to 0.86+0.07 %/,,,, in 2021, the difference was not statistically significant (p>0.05). In dynamics, mortality
rates from LFC tended to increase from 0.48+0.05 %, (2017) to 0.53+0.05 %,,,, in 2021 (p>0.05), and the average annual crude
mortality rate from LFC was 0.52+0.02 %, (95% CI=0.47-0.56). Indicators of early diagnosis (the proportion of patients with stage
I-1l) decreased from 27.2% (2017) to 22.7% in 2021, the proportion of patients with stage Ill (from 60.5% to 62.6%) and stage IV (from
12.3% to 14.7%) increased over the years studied. The indicators of morphological verification at LFC were quite high and improved
from 96.9% to 98.2% over the years studied.

Conclusion. As a result of the analysis of the indicators of the oncological service at LFC, a decrease in incidence rates, an
increase in neglect and mortality rates have been established, which health managers should undoubtedly pay attention to and take into
account when organizing targeted anti-cancer measures.

Keywords: laryngopharyngeal cancer, incidence, mortality, early diagnosis, neglect, morphological verification.
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Abstract

The situation that has developed recently, as a result of the pandemic, has shown the inevitable connection of COVID-19 to
global health. Every country has witnessed the medical, social and emotional consequences of COVID-19.

The purpose of this review was to study literary sources on global health problems in the world.

Healthcare systems around the world have felt the impact of the current phenomenon and many of them did not have sufficient
readiness, healthcare organizers in all regions are struggling both with COVID-19 and with providing vital assistance. In another blow,
the pandemic threatens to set back the hard-won global health progress made over the past two decades - for example, in the fight
against infectious diseases and improving the health of mothers and children. At the present time, countries around the world will need
to continue the fight against COVID-19 (albeit with the awareness that effective tools are developing). They will need to quickly restore
and strengthen their health systems so that they can provide these tools and solve key social and environmental problems, as a result of
which some segments of the population suffer much more than others. In such a global struggle, inter-country interactions are required.
WHO and other international organizations will work to help countries increase preparedness for pandemics and other emergencies, as
it is of high importance to unite countries and involve the entire government, not just the health sector.
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Introduction

Global health focuses on the medical needs of people
around the world. It has not only a medical, but also a political
dimension, while it is an extensive field of study that rests on
many disciplines, from economics, ecology, epidemiology,
sociology and many others [1].

Current definitions of global health define global health
as «an area of study, research and practice that prioritizes
improving health and achieving health equity for all people
around the world» [2].

Global health is diverse, some programs are related
to problems of an obvious medical nature, such as the impact
of parasites on farmers in tropical regions, while another part
addresses more serious issues, for example, how income
inequality affects health [2,3]. Researchers from all over the
world are working together to improve the health of people
around the world. The World Health Organization (WHO) is one
of the most important international agencies of global health. It
was founded in 1948 and today unites more than 150 countries

to solve global health problems and trends [4]. The authors of
different countries are faced with the question of why and how
important global health is for the population, for the medical
community, for government agencies. Global health is important
because our world has become interconnected, and our health
as an individual is affected by global health problems. The
increase in global trade and travel in recent decades has brought
benefits, but there are also related problems. They take the form
of infectious diseases and pandemics, such as COVID-19, as
well as other trends, such as non-communicable diseases in
richer countries associated with obesity [5,6].

There is no single list of global health problems. WHO
describes 13 global health problems, but six (table 1) of them
cover the most important trends [7].

The purpose of this review was to study literary
sources on global health problems in the world.

Table 1 - Global problems with the most important trends according to WHO

Non-communicable diseases

As mortality from infectious diseases declined, noncommunicable diseases became the leading
causes of death. Cancer, heart disease, and obesity-related conditions have proven to be major
challenges for even the best healthcare systems. Meanwhile, cancer has become the leading cause of
death in countries with high levels of pollution and relatively long life expectancy.

Infectious diseases and

Infectious diseases do not recognize national boundaries, as demonstrated during the COVID-19

pandemics pandemic. However, politics, development policies and environmental damage also play a role.
Pandemics can also indicate gaps in preparation and containment. Many other infectious diseases
have been killers for decades, including HIV / AIDS, malaria, Ebola, and the flu.
Foodstuffs Hunger and hunger remain a global health problem despite significant improvements in food

security over recent decades. Even in wealthier countries, natural disasters can expose political
and economic inequalities, and infrastructure is stressed by economic growth and environmental
change. Humans only rely on a handful of animals and plants for the majority of their calories, and
these food supplies face many threats. Threats to food stocks include diseases affecting livestock,
invasive pests, loss of genetic diversity and climate change

Environmental factors

The environment influences the definition of global health in different ways. Some scientists
believe the virus that causes COVID-19 originally passed from a wild animal, in part due to human
encroachment on what was once wildlife. Ebola and HIV also originated from animal cross-
infection. As humans increasingly spread to previously wild areas and come into contact with
previously isolated animals, new infectious diseases may arise. Thus, protecting wildlife from
development can also protect humans.

Inequality

Some countries have advanced healthcare systems that are affordable and affordable for all
patients. In other parts of the world, especially in less wealthy countries, health systems are less
developed and millions of people struggle to access health care. Lack of access to health care for

financial or other reasons leads to millions of premature deaths every year.

Health care in war zones

The number of attacks on healthcare workers is on the rise. International law prohibits attacks
on healthcare workers or institutions, but in a recent report, WHO recorded more than 300 such
attacks. Medical workers are sometimes deliberately attacked and even hospitals are bombed.
Prolonged conflicts often result in the displacement of thousands or even millions of people,
who can be flocked to refugee camps, where infectious diseases can spread rapidly. International
organizations such as Médecins Sans Frontieres, WHO and the United Nations (UN) are working to
provide medical assistance to refugees and others affected by the conflict.

The concept of «Global Health» is interpreted in different
ways. Coplan et al. Define the term as an area of study, research
and practice that prioritizes improving health and achieving
health equity for all people around the world. It is a useful
definition with a broad focus on health improvement and health
equity. However, he is verbose and boring [8].

Kickbush defines global health as «those health
problems that transcend national borders and governments and
require action against the global forces that determine human
health». This definition also has a broad focus but lacks a clear
purpose, is passive in its call to action, and excludes the need for
collaboration and research. Elsewhere, the Center for European
Foundations calls for a European approach that makes global
health a policy priority across all sectors through a global public
goods fund [9].

In an important policy document, the United Kingdom
government calls global health «health problems whose
determinants bypass, undermine or ignore the territorial

boundaries of states, and thus go beyond the ability of individual
countries to tackle through national institutions. This definition
contains important ideas, but is confusing and not focused
on results. It is appropriate to characterize global health as
improving health throughout the world, reducing inequalities and
protecting against global threats that are not considered national
boundaries» [10].

In the coming years, global health problems will
become more important as countries and economies around
the world become more intertwined. Growing wealth and trade
can significantly improve human health, but there are also new
threats. Emerging infectious diseases and persistent chronic
conditions will pose challenges for years, but doctors and
scientists are also working together around the world. Working
together, they devote their lives to improving health around the
world [11,12,13].
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Environmental pollution also affects human health, and
pollution from one country can spread across national borders.
Air pollution causes illness and millions of premature deaths
every year, especially in urban areas of Asia. Contaminated
water can poison both humans and animals [14].

Cross-sectional studies of the health effects of climate
change are also being carried out. As temperatures rise, tropical
diseases spread to new areas, affecting the health of patients in
areas not previously infected [15].

Today, Global Health is reaching maturity, at least in the
growing number of academic centers. Alliances are created,
international scientific grants are allocated to support global
health programs. Most global health centers are located in high-
income countries, although some have strong links to low- and
middle-income countries. The Task Force creates a mechanism
to coordinate European academic global health initiatives
through ASPER [16], which raises important questions about the
meaning and scope of global health and re-emphasizes the need
for a common definition of global health that is concise, clear and
widely accepted, in including the public.

Analysis of PubMed publications, The Lancet publishes
additional articles annually that explore global trends in health
outcomes, in-depth analyzes of disease, injury or risk factors, or
country-specific health status analyzes [17].

Examples of questions for a research agenda include
how to close a gap in basic service delivery to the poor, which
noncommunicable disease interventions in populations are most
applicable in different contexts, and how to involve non-state
actors in equitable service delivery.

One of the most significant questions is the study of the
global burden of disease (GBD). The study, led by the Institute
for Health Metrics and Evaluation (IHME) at the University
of Washington in Seattle, USA, offers a powerful resource for

understanding the changing health challenges faced by people
around the world in the 21st century.

The latest GBD study on trends from 1990 to the present
includes data on mortality and morbidity in 204 countries and
territories, 369 diseases and injuries, and 87 risk factors. By
tracking progress within and across countries, it provides an
important tool to inform clinicians, researchers and policymakers,
promote accountability and improve lives around the world.

In collaboration with IHME, The Lancet has been
publishing global health assessments based on GBD research
since 2010. The 2010 Global Burden of Disease Survey not
only confirmed the 1990 findings of the significant burden of
mental illness and substance use disorders, but also found that
the burden of these disorders had increased. Mental disorders
(including substance use disorders, dementia and self-harm)
are the leading cause of years with disabilities worldwide (19%).
Lack of human resources, poor funding or lack of funding, poor
governance, illiteracy and mental illness stigma all contribute
to the global gap in mental health care. which compared to
high-income countries is worse in low- and middle-income
countries [18]. Although more than three quarters of people
with mental disorders live in low- and middle-income countries
(LMIC) and effective, low-cost interventions are available,
resource commitments are extremely limited, with less than 10%
receiving treatment. Investment in mental health care in LMIC is
extremely limited: only 1,6% of government health budgets for
LMIC and 0,4% of aid to health development (i.e. philanthropy).
As government budgets for LMICs are often overwhelmed,
mobilizing additional external resources is a top priority. The UN
Sustainable Development Goals recommend external resources
for development from a wide variety of sources, including
philanthropy.

Figure 1 - Prevalence of mental disorders in the WHO European Region (%). According to the
European Health Information Portal https://gateway.euro.who.int

Schizophrenia, depression, epilepsy, dementia, alcohol
dependence and other mental, neurological diseases and
disorders associated with psychoactive substance use (MNS),
within the global burden of disease, outweigh cardiovascular
diseases and cancer, and there is also an increase in the
total number of mental diseases (for the example of the WHO
European Region - Figure 1).

Depression is the third leading cause of the global
burden of disease, with alcohol and illicit drug use accounting for
more than 5% [19].

Depression is the leading cause of disability worldwide
and is estimated to affect 264 million people worldwide. Every
day, 129 Americans die by suicide and 130 die from opioid
overdoses. To address the global public health challenge, we
must address mental health. Among the people who receive help,
few can receive effective treatment. For example, only 16,5%
of people with depressive disorder receive minimally adequate
treatment worldwide. While the reasons for this treatment gap
are multifactorial, it is partly due to the acute shortage of mental
health professionals. By 2025, the United States is projected
to experience a shortage of almost all types of mental health

services, such as psychiatrists, psychologists, social workers.
Mental health workforce shortages are even more acute in low-
and middle-income countries. The average number of support
for digital adoption of psychiatrists per 100.000 people for
high-income countries is 172 times higher than in low-income
countries, where there are about 0.05 psychiatrists per 100,000
people and most of them are private individuals [20].

The unequal distribution of human resources - between
and within countries - further weakens access: There are 200
times more psychiatrists in the European Region of the World
Health Organization than in Africa. In all countries, investment in
basic research for the prevention and treatment of MNS disorders
is disproportionately low relative to the burden of disease. To
address this issue, the Global Mental Health Challenges Initiative
has identified research priorities over the next 10 years that will
impact the lives of people with MNS disorders [20].

The global inequality in access to basic mental health
services is widely recognized. The mental health care gap is
approximately 50% in all countries, with up to 90% of people
in the lowest income countries without access to essential
mental health services. Increased investment in Global Mental
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Health (GMH) has led to increased innovation in mental
health service delivery in LMIC. Situational analysis in areas
where mental health services and systems are underdeveloped
and underresourced is important in research planning and
implementation, but little guidance is available to justify
methodological approaches to conducting this type of research.

The global inequality in access to and affordability of
basic mental health services is widely recognized and defined
as a «serious problemy. Inequality also occurs within countries;
vulnerable groups, including people of low socioeconomic
status (SES), women and sexual minorities, youth and people
living in rural areas, often suffer the most from mental health
problems and are less likely to receive help. The Global Mental
Health Treatment (GMH) gap reveals a historical disparity in
prioritizing and responding to mental health when compared to
other health conditions. The lack of adequate treatment for many
people with mental illness in low- and middle- income countries
(LMICs) has been described as a moral failure. However, in the
last decade, GMZ has emerged as a response to gaps in the
treatment of mental illness. Increased investment in GMH has
led to the development and testing of innovative approaches to
mental health service delivery in LMIC. In turn, as the evidence
for effective interventions grows, so does the need for a deeper
understanding of how to implement and scale up mental health
services so that they effectively reach those who need them [21].

Migrants are at a higher risk of common mental health
problems than ordinary people, but they are less likely to seek
help. To improve access, the WHO recommends integrating
mental health services into primary health care.

Common mental disorders, including major depressive
disorder, generalized anxiety disorder, post-traumatic stress
disorder (PTSD), and substance use disorders, can affect one in
five adults worldwide and are becoming more common. By 2030,
depression could become the world's second-largest burden of
disease and the first cause of the disease burden in high-income
countries, with serious implications for global mental health.
Refugees represent a global priority population with unique
mental health needs [22].

General mental disorders account for the majority of
the global burden of disease; however, there is strong evidence
that these disorders, as well as severe mental disorders, can
be successfully treated with evidence-based interventions
conducted by trained lay health workers in resource-limited
communities or in primary health care settings.

Mental and substance use disorders are currently the
leading cause of disability worldwide. This documented global
burden of iliness associated with mental disorders is compounded
by the growing mental illness treatment gap, with more than 70%
of people in need of mental health services globally without
access to health care. Paradoxically, this gap exists at a time
when evidence-based mental health interventions are failing [23].

Three years ago, the UN launched the Sustainable
Development Goals (SDGs) program to advance world leaders
in addressing issues such as poverty, hunger and climate
change (UN, 2015). The SDGs have replaced the earlier
Millennium Development Goals (MDGs). This did not include
mental health (UN, 2000), although mental health is critical to
most of the MDGs, especially those related to physical health,
education and economic development (Gureje & Jenkins, 2007).
The importance of mental health as an integral part of health
in general has long been recognized (WHO, 1946). This was
confirmed by the Declaration of Alma-Ata (WHO, 1978), which
for the first time confirmed the decisive role of primary health
care for all. The early creation by the World Health Organization
(WHO) of the Department of Mental Health and the Federation
for Mental Health in 1948 was a way to draw attention to global
mental health through research, policy, education and advocacy
in the decades that followed. Since then, there have been calls
for stronger mental health measures, most notably in connection
with the establishment of World Mental Health Day (October
10), initiated by Mrs. Roslyn Carter (wife of former US President
Jimmy Carter), which is celebrated in most countries every
year since 1992. Unlike earlier MDGs, the recently published
SDGs specifically include mental health. They provide a useful

framework for stimulating, monitoring and analyzing global
development. was a way to bring attention to global mental
health through research, policy, education and advocacy in the
decades that followed. Since then, there have been calls for
stronger mental health measures, most notably in connection
with the establishment of World Mental Health Day (October 10),
initiated by Mrs. Roslyn Carter (wife of former US President
Jimmy Carter), which is celebrated in most countries every
year since 1992. Unlike earlier MDGs, the recently published
SDGs specifically include mental health. They provide a useful
framework for stimulating, monitoring and analyzing global
development. was a way to bring attention to global mental
health through research, policy, education and advocacy in the
decades that followed. Since then, there have been calls for
stronger mental health measures, most notably in connection
with the establishment of World Mental Health Day (October
10), initiated by Mrs. Roslyn Carter (wife of former US President
Jimmy Carter), which is celebrated in most countries every
year since 1992. Unlike earlier MDGs, the recently published
SDGs specifically include mental health. They provide a useful
framework for stimulating, monitoring and analyzing global
development. Since then, there have been calls for stronger
mental health measures, most notably in connection with the
establishment of World Mental Health Day (October 10), initiated
by Mrs. Roslyn Carter (wife of former US President Jimmy Carter),
which is celebrated in most countries every year since 1992.
Unlike earlier MDGs, the recently published SDGs specifically
include mental health. They provide a useful framework for
stimulating, monitoring and analyzing global development. Since
then, there have been calls for stronger mental health measures,
most notably in connection with the establishment of World
Mental Health Day (October 10), initiated by Mrs. Roslyn Carter
(wife of former US President Jimmy Carter), which is celebrated
in most countries every year since 1992. Unlike earlier MDGs,
the recently published SDGs specifically include mental health.
They provide a useful framework for stimulating, monitoring
and analyzing global development. The recently published
SDGs specifically include mental health. They provide a useful
framework for stimulating, monitoring and analyzing global
development. The recently published SDGs specifically include
mental health. They provide a useful framework for stimulating,
monitoring and analyzing global development.

The Lancet took the opportunity to create a Commission
on Global Mental Health and Sustainable Development to
assess the agenda and progress in the context of the SDGs.
The Commission's report is of great interest to a wide audience.
It provides some perspectives on the history of mental health
concepts, on recent advances in scientific understanding, and on
mental health programs; it assesses threats to progress, including
human rights violations, limited resources, major demographic
changes and social risk factors; and it stresses the importance
of addressing the challenges of mental health promotion and
prevention, as well as treatment, rehabilitation and care. Key
approaches to improving global mental health include:

(a) expanding mental health services as an essential
component of universal health coverage;

(b) removing barriers and threats to mental health;
(c) the protection of mental health by public policy;
(d) mastering new technologies;

(e) additional financial investments;

(f) more research and innovation [24].

WHO released the Mental Health Atlas in 2017, which
consisted of updated information from nearly 180 countries.
Data from the Atlas are used to monitor mental health policies,
laws, programs and services in WHO Member States and to
track progress in implementing the WHO Mental Health Action
Plan 2013-2020. In addition, Atlas 2017 is particularly relevant
as WHO embarks on a major transformation to leverage its
influence at the country level and live up to its mission in the era
of the Sustainable Development Goals [25].

To help narrow the global mental health care gap, WHO
has developed the Mental Health Gap Action Program. Guidance
(mhGAP-IG) based on a systematic review of evidence followed
by international collaborative application. MhGAP-IG includes
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simple, easy-to-use, clinical guidelines for specific diagnoses
to provide evidence-based practice. Non-specialized health
care providers intend the guidelines for use after adaptation to
national and local needs.

Until recently, in most low-income and low-resource
countries in high-income countries, mental disorders were
routinely diagnosed and treated in centralized mental hospitals
or clinics. Diagnostic, treatment and referral services for mental
health professionals based in primary health care or community
health centers are generally not available. In an effort to expand
coverage of mental health services, countries around the world
are moving towards community-based mental health care.
Many countries have made significant strides in mental health
legislative reform and deinstitutionalization. However, as a rule,
community mental health services were not prepared to meet
emerging mental health needs. Challenges for integrating
mental health care into primary health care in low-income
countries include limited infrastructure; lack of human resources;
limited public awareness of mental health; poverty and social
deprivation; high levels of discrimination against people living
with mental disorders. Despite these complex and interrelated
challenges, research is progressing on how best to integrate
mental health into primary health care in low-income countries.
Challenges for integrating mental health care into primary health
care in low-income countries include limited infrastructure; lack
of human resources; limited public awareness of mental health;
poverty and social deprivation; high levels of discrimination
against people living with mental disorders. Despite these
complex and interrelated challenges, research is progressing on
how best to integrate mental health into primary health care in
low-income countries. Challenges for integrating mental health
care into primary health care in low-income countries include
limited infrastructure; lack of human resources; limited public
awareness of mental health; poverty and social deprivation;
high levels of discrimination against people living with mental
disorders. Despite these complex and interrelated challenges,
research is progressing on how best to integrate mental health
into primary health care in low-income countries. living with
mental health problems. Despite these complex and interrelated
challenges, research is progressing on how best to integrate
mental health into primary health care in low-income countries.
living with mental health problems. Despite these complex and
interrelated challenges, research is progressing on how best to
integrate mental health into primary health care in low-income
countries.

In 2013, the World Health Assembly adopted the
Comprehensive Mental Health Action Plan 2013-2020, under
which United Nations (UN) Member States are committed to
providing mental health care that is integrated into primary health
care and includes both general and severe mental disorders.

Thus, UN Member States have committed themselves
to transforming their community-based primary health care
systems, including the diagnosis and treatment of severe mental
illness and general mental disorders, as well as mental health
promotion and prevention.

Given the magnitude of mental disorders, treatment
alone will not be enough, so filling the mental health gap needs
to be done through mental health promotion and prevention.
One promising prevention area includes attention to the mental
health of children. Studies show that the average age of onset
of mental disorders is in childhood and adolescence, with an
estimated 14% of children worldwide suffering from a mental
disorder. Undiscovered mental disorders that start early in life
lead to lifelong disability and preventable premature death. Thus,
attention to the mental health of children should be seen as a
way to prevent mental disorders in adults [23,26].

Digital mental health interventions are often touted as a
solution to the global mental health crisis. However, the shift in
healthcare from the hands of professionals to digital applications
could further isolate the people who need a human society.
Thus, we argue that research focused on the use of technology
to support all people in providing mental health prevention and
intervention deserves more attention in the coming decade
[20,27,28].

The Lancet Commission on Global Mental Health and
Sustainable Development considers it necessary and important
to see the role of legislation in promoting global mental health
recognized. Historically, mental health has been the most strictly
enforced branch of medicine, although mental health legislation
has often perpetuated, rather than discouraged, human rights
violations. However, mental health should not be distanced
from legislation, but interactions need to be rethought to protect
people's freedoms. WHO highlights this in its report Promoting
the Right to Health: The Vital Role of the Law.

India is a great example of a country that is undergoing
potentially positive change. India's Mental Health Act 2017 not
only decriminalizes suicide, but also provides a fully enforceable
right to mental health and care, despite the lack of an equivalent
right to access to general health care.

Indian lawmakers drafted their new law in line with the UN
Convention on Human Rights with Disabilities (CRPD) and tried
to align national mental health legislation with the Convention.
While Indian psychiatrists have expressed reasonable concerns
about some elements of the law, especially its implementation,
they are also optimistic about the initiative [29].

Two successful global mental health strategies:

The first is task shifting - using trained lay health workers
to deliver health care in non-specialized settings. In terms of data
on global mental health treatment gaps, the situation is least
favorable in low-income countries.

The second strategy is using digital technologies to
strengthen health systems. While there is little evidence to support
widespread adoption of virtual mental health interventions in
low-income countries, digital innovation is now dominating in
high-income countries (HICs), and the COVID-19 pandemic
has boosted global adoption. Virtual care to reduce the risk of
infection among healthcare workers. Despite several questions
surrounding digital innovation, even in HICs, their potential to
expand access and coverage of hard-to-reach places requires
more research on their effectiveness in LMICs. Mobile phones
can help deliver quality service by facilitating access to training
[30].

Global Mental Health (GMH) seems to be increasingly
prominent in the global discourse on health and development.
We see an amazing and growing academic interest, which is
multiplied by summer courses, master's programs, diplomas
and, of course, grant applications. The mere presence of the
words «mental health» in a few lines of a large UN document on
the Sustainable Development Goals caused a huge stir. WHO
has consistently followed a cycle that began in 2001 with the
World Health Report (WHO, 2001) on mental health, with several
useful documents and guidelines, culminating in 2013 with the
important Mental Health Action Plan 2013-2020 years approved
by all WHO Member States [31,32].

In December 2018, the World Health Organization and
IHME announced a formal partnership to collaborate to produce a
single set of global health assessments to improve the validity of
GBD and improve its policy relevance and use. These summary
articles are published annually in a special issue of The Lancet.

Publication of the main articles of GBD research in
an academic journal is part of a concerted effort to create a
scientific discipline of assessment that is subject to independent
peer review and public scrutiny. This scientific rigor has fueled
technological development over the years and makes GBD an
important foundation for quantifying progress in global health.
Recent innovations include the socio-demographic index and the
integration of sex-disaggregated data [33].

The 2019 Global Burden of Disease, Injury and Risk
Factors (GBD) Study provides a synthesis of available data
on health levels and trends, a diverse set of risk factors, and
a rule-based health system response. The GBD 2019 survey
covered 204 countries and territories, and disaggregated the first
administrative level for 22 countries from 1990 to 2019. Because
GBD research is highly standardized and comprehensive, it
covers both fatal and non-fatal outcomes, and uses a mutually
exclusive and exhaustive list. By examining the hierarchical
causes of illness and injury, research provides a powerful
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foundation for a detailed and broad understanding of global
health trends and emerging issues. All GBD study assessments
are publicly available and comply with the Guidelines for Accurate
and Transparent Reporting of Health Assessments. From this
vast amount of information, five key findings have been drawn
that are important for health, social and economic development
strategies. These ideas are subject to numerous limitations set
forth in each of the constituent documents of GBD research [34].

No communicable diseases (NCDs) now account for
more than half of the global burden of disease. Cardiovascular
disease accounts for about half of NCD deaths, and most deaths
from cardiovascular disease occur in low- and middle-income
countries. The GBD (Global Burden of Disease) study measures
and assesses health loss due to death or disability from over 300
diseases in over 100 countries. According to the analysis of the
GBD study, the rise in NCDs is partly related to the increase in
life expectancy due to the decrease in premature mortality from
infectious, childhood and maternal diseases, but preventable risk
factors also contribute and represent targets for efforts to tackle
NCDs. In addition to traditional risk factors for NCDs such as
tobacco smoking, high blood pressure and unhealthy diets also
play a role in unconventional risk factors such as air pollution
and unhealthy alcohol use. GBD research continues to expand
by collecting more data from partner countries than ever before
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and measuring health status at national and subnational levels
at shorter time intervals. The GBD study will continue to provide
data to prioritize and assess progress in global efforts to tackle
the growing burden of NCDs [35,36]. And measuring health status
at the national and subnational levels at shorter time intervals.
The GBD study will continue to provide data to prioritize and
assess progress in global efforts to tackle the growing burden
of NCDs [35,36]. And measuring health status at the national
and subnational levels at shorter time intervals. The GBD study
will continue to provide data to prioritize and assess progress in
global efforts to tackle the growing burden of NCDs [35-38].

For the first time, the modern world is faced with a global
threat to all mankind and unprecedented challenges associated
with the spread of COVID-19. Death rates from COVID-19
vary significantly between countries with higher death rates in
developed countries. Mortality rates per million population for
selected countries are shown in Figure 1 (data for February 10,
2021). For example, by February 10, 2021, Belgium had a total
of 1.856 deaths per million of the population, in the UK - 1.695
people, in the USA - 1.424, in Russia - 526, in China — 3.35
and in Vietnam — 0,36. The number of deaths in the UK was
115,000, in the USA - 471.567, in Russia - 76.873, in China -
4824, in Australia - 909 and in Vietnam - 35; a total of 2.34 million
worldwide [37] (Figure 2).

Figure 2 - Daily increase in deaths from COVID-19. (According to https://www.worldometers.info on 21 October 2021)

Investing in improving and protecting public health is a
vital investment in building a more productive, sustainable and
stable economy and society. Every year, humanity spends $7,5
trillion on healthcare, that is, almost 10% of world GDP. But
there is a huge cost gap across countries, and there is a clear
imbalance between, on the one hand, treatment costs and, on
the other hand, the costs of prevention and health promotion and
pandemic preparedness.

In 2015, countries around the world came together
and adopted the Sustainable Development Goals (SDGs) -
Conclusion

Each crisis situation also brings new opportunities. The
covid pandemic will not be the last in human history. But there
is an opportunity to use it as a chance to build a healthier, safer,
more equitable and sustainable future.
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Tywninpive

CoHrbl yakbimma naHOemusi candapbiHaH 6onraH xardal COVID-19-HbiH xahaHObIK OeHcayrnbiK cakmayMeH Ce3Ci3
batinaHbicbiH kepcemmi. ©p enn COVID-19-HbiH MeduyuHarnblK, areyMemmik xoHe 3MOoUyuoHandbl acepiHe Kyd 60510bI.

Bbyn wonydbiH Mmakcamel enemoeai 0eHcayrblK cakmayObiH xxahaHObIK Macenenepi 6olibiHwa 8debu depekkesdepdi 3epmmey
6011061

bykin enemdeai OeHcayrbik cakmay Xylenepi kasipai KybbiribiCmbiH 8cepiH ce3iHOI xoHe onapdbiH Kkenuwiniai dalibiH 601madkbl,
bapnbik alimakmapdarbl deHcaynbiK cakmay yusimOacmeipywsinapsbl COVID-19-meH Oe, emiprik Kemek kepcemymeH Oe Kypecyode.
Tarbi 6ip COKKbIMEH, MaHOeMUs COHfbl eKi OHXbINObIKMa Ko XemkisineeH xahaHdbiK deHcayrnbIK cakmay canackiHOarbl rpoapecmi
JKOKKa Whblfapadbl, Mbicarbl, XYKnanbl aypyrapMeH Kypecy XoHe aHanap MeH bananapObiH OeHcayrbifblH xakcapmy cekindi
xxemicmikmep. Kasipai yakbimma 6ykin anemoeai endep COVID-19-meH Kypecydi xanracmbipybl Kepek (deceHmeH muimOi Kypandap
a3ipneHyde). Onap ocbl KypandapObl KaMmamachi3 emy XoHe Hegzisai arneyMemmik XoHe 3K0noausinbiK macenenepdi wewy yuwiH
OeHcayrblK cakmay XyUtenepiH me3s KarnrbiHa Kenmipin, HeiFalimybl kepek. Cebebi naHOemus acepiHeH xarnbIKkmbiH kelbip mornmapbi
backanapra kaparaHOa andekatida Ken 3apOan wezedi. MyHOali xahaHObIK Kypecme ernaparblk e3apa bIHmbiMakmackaH ic-KUMbii
manan eminedi. [JyHuexysinik deHcayrnbiK cakmay ylbiMbl XaHe backa 0a xarbikaparblK ylibimoap endepae naHoemusira xoHe backa
0a memeHuwie xardalinapra dalibiH 6oryra KeMeKmecy ywiH Xymbic icmetdi. ©umkeHri byn kadamdapra OeHcayriblk cakmay canachiH
faHa emec, coHOali-aK, baprbiK 6ipikmipy xxoHe onapOblH yKiMemiH mapmy eme MaHbI30bI.

TyuiH ce3dep: xahaHOblK OeHcayrbiK cakmay, aypyObliH ayblpmianbifbl, ncuxukanbik deHcaynbik, COVID-19.

mobanbHbIe Npobnembl 34paBoOXpaHeHUs B MUMpPe B YCNOBUAX NOCT-KOBMAHOIO Kpusmnca

CapbimcakoBa B.E.", MNoTtanosa P.K. 2, [lyiicekoBa C.B. 3, Cayp6aesa " K. 4,
Typrambaesa A.K. ®

" [pogpeccop kaghedpbi 0bujecmeeHHo20 300pos8bs U MeHedxMmeHma, MeduyuHckul yHusepcumem AcmaHa, Kazaxcmar.
E-mail: bakhyts@yandex.kz

2 [lpenodasamerb kagheOpbl 06UEeCMEEHHO20 300P08bs U MEHEOXMEHMA,
MeduyuHckuli yHusepcumem AcmaHa, KasaxcmaH. E-mail: k.ram28@mail.ru
3 [lokmopaHm kaghedpb! 0buecmseHHo20 300p08bs U MeHedxmeHma, MeduyuHckuli yHusepcumem Acmana,
KazaxcmaH. E-mail: sammir9088@gmail.com
* Mpenodasamerb kaghedpbl 0bujecmeeHHo20 300p08bs U MeHeOXxMeHma, MeduyuHckul yHugepcumem
AcmaHa, KazaxcmaH. E-mail: Saurbayevag@gmail.com
5 Basedyroujasi kaghedpol obwecmeeHHO20 300p08bsi U MeHedxMeHma, MeduyuHckull yHusepcumem Acmaka,
KasaxcmaH. E-mail: tak1973@mail.ru

Pe3tome

Cumyauus, crioxuswasics 8 rnocriedHee epeMsi 8 pe3dynbmame naHOeMuu, rokasdana HeuszbexHyt ces3s COVID-19 ¢
enobarnbHbIM 30pasooxpaHeHueM. Kaxdast cmpaHa cmarna ceudemernem MeOUUUHCKUX, coyuarbHbIX U AMOUUOHalbHbIX nocriedcmeull
COVID-19.

Uenbto daHHO20 0630pa 6b1r10 U3ydeHUe flumepamypHbIX UCMOYHUKO8 1o 2nobasnsHbiM npobnemam 30pagooxpaHeHus 8
mupe.

Cucmembi 30pagooxpaHeHUsi 80 8CEM MUPE OWYMUIIU 8MIUSIHUE HbIHEWHE20 SI8IeHUST, U MHO2UE U3 HUX He Bbiriu ocmamo4yHo
20moebl, opeaHU3amopbl 30pasooXpaHeHusi 80 8cex peeuoHax bopromces kak ¢ COVID-19, mak u ¢ okazaHUeM XXUBHEHHO 8aXHOU
nomowu. Ewe o0Hum ydapom naHOemusi yepoxaem ceecmu Ha Hem ¢ mpydom docmueHymbill rpoepecc 8 obnacmu 2mo0b6anbHo20
30pasooxpaHeHusi, docmueHymbili 3a rnocredHue 0ea decssimurniemusi, Harnpumep, 8 6opbbe ¢ UHHEKYUOHHbIMU 3abonesaHusimu U
yrnyqweHuu 30oposbsi Mamepel u demell. B Hacmosiujee epemsi cmpaHam o ecemy mupy Heobxodumo bydem npodormkames 60pbby ¢
COVID-19 (xoms u c ocosHaHuUem mozo, 4mo pa3pabamsigaromcsi 3¢hcheKmueHble UHCMPYMeHMbI). iM Heobxodumo 6ydem 6bicmpo
80CCMaHoO8UMb U YKPENUMb C80U cUCMeMbl 30pagooxpaHeHusi, Ymobbl OHU Moenu npedocmasums 3mu UHCMPYMEHMbI U pelums
Krtoyeeble coyuarbHble U aKomozaudeckue npobrnembl, 8 pedyribmame KOmopbiXx HEKOMopble criou HaceneHus cmpadaom 2opa3do
bonbwe, 4em Opyaue. B makol enobanbHoli 6opbbe mpebyemcsi mexcmpaHoeoe e3aumodelicmeue. BcemupHasi opeaHu3ayusi
30pasooxpaHeHusi U Opyaue MexO0yHapoOHble opzaHu3auyuu 6ydym pabomamb Had mem, 4mobbl MOMOYbL CmpaHaM MoebiCumb
20M08HOCMb K MaHOeMusiM U Opy2uM YpessbidaliHbiM cumyauyusiM, MOCKobKy KpalHe 8aXHO 06beOUHUMb cmpaHbl U Mpuesieys ece
pasumenscmeo, a He MosibKO CEKMop 30pagooXpaHeHUs.

Knrouesnle crnosa: 2nobansHoe 30pasooxpaHeHue, bpemsi 6onesHel, ncuxudeckoe 3dopoese, COVID-19.

30



Journal of Health Development, Volume 3, Number 48 (2022)

https://doi.org/10.32921/2225-9929-2022-3-48-31-36
UDC 614, 614.2; 614:33
IRSTI 76.75.75

Review article

Approaches to Assessing the Effectiveness of Healthcare in
Kazakhstan and Abroad

Baizhigit Miras ', Serik Ibrayev 2

1 Master in Public Health, Astana Medical University, Astana, Kazakhstan. E-mail: miras.baizhigit@gmail.com
2 Professor of the Department of public health and management, Astana Medical University, Astana, Kazakhstan.
E-mail: serik_ibraev@mail.ru

Abstract

World experience in the field of evaluating the effectiveness of public administration bodies shows that the key aspect of
improving the efficiency of public servants in many countries is the creation of an objective and comprehensive system of indicators.
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Introduction

According to statistics from the World Health
Organization (WHO), every decade health spending increases
by 1% of gross domestic product (GDP) [1,2].

In any case, no country is capable of indefinitely
increasing spending on medical needs, for this reason it is
important to maintain a balance between allocated resources
and their maximum effective use. According to WHO
recommendations, the efficiency of the system is achieved at a
cost level of at least 6,5% of GDP.

An efficiency indicator in the broadest sense is
understood as a descriptive or quantitative indicator that
characterizes the result of an activity or the success of movement
towards achieving a goal. The basic concept of the indicative
planning system is an «indicator» — an integral indicator
that quantifies the qualitative characteristics of the process.
Indicators are defined as parameters of boundaries within which
a system, including organizational mechanisms, technological
connections, material and financial flows, can function and
develop sustainably [3].

For decades, WHO has been actively trying to promote
health in a holistic way. The most notable steps in this direction
are the Alma-Ata Declaration and the subsequent development

of the «Health for All» movement, as well as the Ottawa Charter
on Health Promotion [4]. However, the predominant attention
was still paid not to the comprehensive assessment of physical
and mental well-being, but to the reduction of mortality, morbidity
and disability.

We need new indicators on the way to eliminate this
disbalance. Achieving the highest level of health at all stages
of life is a fundamental right of everyone, not a privilege of the
elect. Good health of people of all ages is a valuable resource
and a source of economic and social stability, which is key
to reducing poverty and ensuring sustainable development.
It is extremely important that good health indicators cannot
be considered as the result of the work of only one industry:
sustainable improvement of health and well-being of people
while respecting the principle of social justice is the result of the
implementation of an effective policy covering all components of
public administration, as well as the collective efforts of the whole
society [4].

Aim of the review: To study current efficiency indicators
and their evaluation methods in different countries.

Approaches to assessing the effectiveness of healthcare abroad

World experience in the field of evaluating the
effectiveness of public administration bodies shows that the key
aspect of improving the efficiency of public servants in many
countries is the creation of an objective and comprehensive
system of indicators. For these purposes, all kinds of performance
indicators are widely used.

Modern common methods of evaluating effectiveness
applicable to the healthcare industry: DEA (Data Envelope
Analysis) and SFA (Stochastic Frontier Analysis).

The method of analyzing the operating environment [5]
— the DEA method belongs to the nonparametric class, which
determines the efficiency boundary by optimizing the weighted
ratio of Output (output factors — indicators of the industry) and
Input (input factors) of each unit. For example, as Input, you
can use a value equal to the product of GDP and health care
costs. As an Output, you can use the number of days spent in the
hospital, preventive treatment in the hospital, measured in days,
characteristics of medical personnel, and the type of ownership
of each hospital.

In order to increase efficiency, you should:
1) Increase Output weight;
2) Reduce the weight of the input;

3) If the Output and Input weights increase, the Output
growth rate should be higher than the Input growth rate;

4) If the weights of Output and Input decrease, the rate
of decrease for Output should be lower than the rate of decrease
of Input.

The difference between DEA and other methods of
evaluating efficiency is that this method describes optimal
execution paths, not averaged ones. Currently, no organization
can afford an average performance in an endlessly developing
competitive healthcare market [6]. The DEA model makes it
easier to identify not only effective organizations, but also offers
ways to improve the performance of inefficient institutions to
increase the overall effectiveness of all organizations.

The DEA method can be carried out not only at the
institution level, but also in departments. At the same time,
comparisons can be made to determine the results of strategic
programs to improve the use of Input resources to maximize
Output parameters. Consequently, this method is able to help
healthcare managers [6]:

1) when analyzing the relative effectiveness of a
management body, in addition, in determining its greatest
productivity;

2) solutions for ways to improve the efficiency of the
organization.

The method of modeling the stochastic SFA boundary
was proposed in the course of the theory of production efficiency
and demonstrates the evaluation of efficiency based on the
construction of econometric models. The method is based on
the stochastic Cobb-Douglas production function, in which,
after evaluation, a random error consists of two parts: a certain
stochastic effect (actually an error) and the so-called technical
inefficiency [7].

In healthcare, the methods of DEA and SFA are
applicable in many cases. In this regard, the question of the
limitations of their use and the credibility of the results obtained
is relevant, so quite a lot of work is devoted to this topic. One of
such works, Giuffrida and Gravel authors who compared various
modifications of the DEA and SFA models, where the object of
the study were medical institutions engaged in providing primary
care in England. The results they obtained showed that the SFA
estimates were more stable and unbiased [8].

Worthington (2004) in his work made comparisons
between different methods of measuring efficiency boundaries
[9]. The author also found that the choice of the method of
evaluating the effectiveness does not have a great impact on
the results.

In his study, Joumard (2008) often uses the indicator
of life expectancy when modeling the SFA method. The author
considers this indicator to be a reference, than, for example,
indicators of the morbidity/survival rate of patients to be used in
the analysis, on the grounds that this indicator is more accurately
assessable at the system level [10].

The Organization for Economic Cooperation and
Development (OECD) uses a number of indicators to assess
the effectiveness of the healthcare system: the level of quality,
accessibility of medical services, and required financial
resources. These indicators depend on the level of technology
development, training and qualification of medical personnel
of institutions. In the study of D. Vranik (2012) on the example
of countries that are members of the OECD, approaches to
assessing the effectiveness of health systems based on the
definition of: health care costs (public, private), job security,
income distribution, remuneration, etc. were analyzed. Using
the SFA method described above, the author found that health
care costs are most effectively used in the provision of medical
services in systems that provide insurance to the largest part of
their population and that the population bears part of the health
care costs [11].

Sayyem Ahmed, in his work on assessing the
effectiveness of health systems in Asia, used the above-
described DEA method on the example of 46 countries, where
our country was also [12]. As an input, the author took health
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care expenditures per capita, as an output, indicators of public
health such as: life expectancy at birth, infant mortality. The main
conclusions of this article demonstrate that about 91,3% (42 out
of 46 countries) of the Asian countries studied were ineffective
in using the resources of health systems. Most of the effective
countries belonged to the high-income group (Cyprus, Japan
and Singapore) and only one country (Bangladesh) belonged to
the lower-middle-income countries. Despite this, the inefficient
countries identified through this study can improve health
outcomes by using the current level of health spending per capita.
When analyzing the situation, the authors calculated that through
the improvement of the healthcare system, the effectiveness
of the studied high-income, middle-income, low-income and
lower- middle- income countries can improve the results of the
healthcare system by 6,6%, 8,6% and 8,7%, respectively, at the
existing level of resources [12].

Some foreign studies have compared the effectiveness
of public and private hospitals. For example, in the Czech
Republic, using open sources, hospital websites, the Institute of
Health Information and Statistics for 2009 and 2012, P. Pirozhek
et al. (2015) analyzed the data of about 200 hospitals, half of
which were grouped by form of ownership. The authors of this
article studied not only the annual reports of institutions, but
also their staffing, staff qualifications, etc. During the analysis,
it was revealed that public hospitals without subsidies suffered
losses, while private hospitals had positive results regardless of
the availability of subsidies. High estimates of the effectiveness
of private hospitals were associated with their small size, on
the contrary, state institutions are larger, therefore they are
considered less flexible, thus, the legal form of the institution
should not be associated with their economic indicators [13].

Ulumbekova U. (2021) in her work has developed a
rating for evaluating the effectiveness of health systems in 85
regions of the Russian Federation. Four indicators were used in
this rating, all of them have a certain weight for each indicator
and are summed up when calculating points. The highest weight
(50%) among the indicators used is the OPJ. The region with
the highest level of OPJ at birth receives 50 points, and with the
lowest — 0 points. The second indicator is per capita government
spending on healthcare, which essentially determines the OBMP
(30%). This indicator is calculated without taking into account
the coefficient of differentiation (CD) to ensure comparability of
data by region. The third indicator with a weight of 10% is the
gross regional product (GRP) per capita, which in turn shows the
level of economic development of the subjects of the Russian
Federation. If this indicator has high values of GRP per capita,
then, accordingly, there will be a high standard of living, the level
of consumption of high-quality food, medicines, and paid medical
services will also be higher, and together it will affect health. It
follows from this that the subjects of the Russian Federation with
the highest values of indicators of public spending on healthcare
and GRP per capita receive the lowest score. Those regions that
have a relatively low level of socio-economic development and
less opportunities for medical care costs receive high scores on
these indicators [14].

The effectiveness of medical care in assessing political
decisions in the field of healthcare is considered by foreign
researchers as an analysis of the constituent elements: structure,
process, results, criteria (Figure 1).
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Figure 1 - Structure of the study of the effectiveness of medical care and evaluation of health policy [21]

The history of efficiency evaluation in Kazakhstan

Since 2012, the Ministry of Health of the Republic of
Kazakhstan has applied the ranking methodology, where the
algorithm of the final assessment was based on the expert-point
method with the summation of points according to the actual
performance of the indicator. After that, a rating was displayed,
where the highest value was awarded rank 1. According to its
results, a continuous ranking of the activities of bodies (health
departments of regions and cities of republican subordination)
and more than 600 medical organizations of the country was
carried out [15].

In 2018, the methodology for evaluating activities was
revised. The point system was replaced by the assignment of

stars from 5 to 1, and a division was proposed into two categories:
according to clinical indicators and management indicators, and
an indicator of scientific activity is also applied to national centers.

In this assessment methodology, 75 indicators are used
depending on the profile [16]. Processing of this information for
all MO (medical organizations) is carried out once a year and
the results obtained can be used to some extent for strategic
planning, but monthly and quarterly data are needed for
operational management of the industry.
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In order to objectively assess the effectiveness of health
authorities in the republic, S.E. lbraev proposed the following
indicators: 1) Accessibility to medical care; 2) life expectancy at
birth; 3) maternal mortality rate; 4) number of people per doctor;

Kazakhstan in the world rankings

The Bloomberg rating included 55 countries that meet
the following criteria: a population of more than 5 million people,
a GDP per capita of $5,000 and an average life expectancy
above 70 years.

Hong Kong took the first place in the ranking: the SPH
here is more than 84 years old, the cost of medical services per
capita is $2,222. It is followed by Singapore and Spain: the SPJ
is more than 82 years old, the cost of medical care is $2,280
and $2,354. The top ten also included ltaly, South Korea, Israel,
Japan, Australia, Taiwan and the UAE.

5) infant mortality rate; 6) number of people per average medical
worker; 7) share of public health spending [17].

Kazakhstan was placed on the 44th line of the rating
in 2018, having risen by one position. The level of health care
efficiency is 39,2 points. The average life expectancy is 72 years.
The cost of medical services per capita is $379, the share of
health care costs is 3,9% of GDP.

*To calculate the index of the level of development and
effectiveness of medicine, three indicators are used: average life
expectancy, government spending on medicine from GDP per
capita, the cost of health services per capita.

Table 1 - Examples of rating the effectiveness of healthcare systems in some countries of the world

Year
Country
2013 2014 2016 2018
Hong Kong 1 21 (-1 17(+1) 1
Singapore 2 17 (+1) 21 (-1 2
Israel 4 71(-3) 7 61 (+1)
Switzerland 9 151 (-6) 147 (+1) 12 7 (+2)
Great Britain 14 10 T (+4) 211 (-11) 351 (-14)
France 19 871 (+11) 151 (-7) 161 (-1)
Germany 30 231 (+7) 391 (-16) 451 (-6)
China 37 267 (+11) 191 (-7) 2017 (+1)
Turkey 44 3117 (+13) 251 (+6) 261 (-1)
Kazakhstan 45 447 (+1)

In the world ranking on the level of healthcare published
in 2021 by the world's largest database Numbeo, Kazakhstan
ranked 58th among 95 countries. At the same time, our country
has the highest quality index of the healthcare system among the
CIS countries. Kazakhstan's indicators are noticeably inferior to
Russia (62nd place), Ukraine (79th place), Belarus (91st place)
and Azerbaijan (92nd place).

The rating evaluates the quality of the health care
system, equipment, the level of professionalism of medical
workers and health professionals, the cost of service in clinics
and other indicators. The TOP 5 best countries in the world
included Taiwan, South Korea, France, Japan and Denmark [18].

The above-mentioned ratings generally show how
effective Kazakhstan's healthcare system is. However, | would
like to mention the national project «Healthy Nation», for which
a program for 2021-2025 has been formed, aimed at improving
the lifestyle of the population, which involves creating favorable
conditions and mass propaganda of this direction. The project
also assumes an increase in the level of financing of the

Conclusions

The existing rating assessment of the activities of medical
organizations is very passive, inert and represents a large list
of indicators, using them there is no possibility of determining
causal relationships when evaluating effectiveness. World
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Tyningeme

Mewmnekemmik 6ackapy opzaHOapbiHbiH muimOinieiH baranay canacbiHOarbl anemoOik mexipube kenmezseH endepoe
MeMmIeKkemmiK Kbi3Memuwinep XyMbICbiHbIH muimOinieiH apmmbipyOblH Heeidei acriekmici KepcemkiwmepdiH obbekmuemi xoHe
68piH KammumbIH XyUeciH Kypy 6onbin mabbinambiHbiH kepcemedi. Ocbl Makcammap ywiH muimOinikmiH 6apribik mypnepi KeHiHeH
KondaHbinaodkl. Tuimdinikmi apmmbipy OeHcayrnbiK cakmayObiH MaHbI30b! npobrnemanapbiHbiH 6ipi 6onbin mabbinadsl, on kebiHece
memekemmik opeaHOapObiH MuiMOi XyMbiCbIMeH aHbiKmanaobl. byeiHai KyHi enemde OeHcayrnblK cakmay KaxemminikmepiHe
JXymcanambiH 6aprbiK akwaHbliH ywmeH 6ipi muimci3 naldanaHbinadsl , Oy, ce3cid, OeHcaynblk  cakmayObiH 6aprbiK
KamblICywhblnapbiHbIH MuiMOini2iHiH, OHbIH iwiHOe nepcoHandblH mypakmel Xemicneywiniei kesiHoeai eHbek pecypcmapbiHbIH MOMeH
6orybIHbIH candapbl 60rbin mabbinadbl.

Tytin ce30ep: Tuimdinik, MepmeHdinik, MeduyuHanbik kemekmiH canacbl, Cmpameaus, [JeHcayrnblk cakmay

Nopaxoabl k oueHke 3dhhekTMBHOCTU 3apaBooxpaHeHus B KasaxcTaHe u 3apy6exom
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Pestome

Mupoeoli onbim 8 obnacmu OUeHKU 3ghghekmusHOCMU 0p2aHo8 20Cy0apCmeeHHO20 YrpaeneHus rokasbieaem, 4mo
KIto4e8bIM  acrekmom osbileHusi aghchekmusHocmu pabomsl 20Cy0apCmeeHHbIX CryXawjux 60 MHO2UX cmpaHax sernsemcs
co3daHue obbekmueHol u sceobbemmowel cucmemb! rnokazamerned. [ns amux yenel WUPOKO UCMOb3YOMCS 8CE€803MOXHbIE
nokazamenu aghgpekmusHocmu. loebilweHue aghghekmusHocmu sierisiemcst 00HOU U3 8axHbIX pobriem 30pasooxpaHeHusi, Komopasi
80 MHoz2oM onpedensiemcsi agoghekmusHol pabomoli eocydapcmeeHHbIX opeaHos. Ha cez2o0HsAwHuUl OeHb mpemb ecex OeHez,
pacxodyembix 8 Mupe Ha HyXObl 30pagooxpaHeHusi, UCrnob3yemcsi HeaghheKmueHo, Ymo, HECOMHEHHO, sierisiemcsi criedcmeuem
HU3KOU 3(hghekKmUBHOCMU 8CeX y4aCcmHUKO8 30pasoOoXpaHeHusl, 8 MoM yqucre mpydoebiX PEcypco8 npu MocmosiHHOU Hexeamke
rnepcoHarna.

Knroueenle crioea: SghghekmusHocme, [elticmeeHHocms, Kayuecmeo meduyuHckol nomouwiu, Cmpameausi, 30pagooxpaHeHue.
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Pestlome

KonoccanbHoe npumeHeHue 6 rnpousgodcmee IT-peweHuli 0na cospemMeHHOU MeOUUUHbI Moay4uno o0HO u3 eemeel
UCKYCCMBEHHO20 UHMesnaeKkma — MawuHHoe oby4yeHue, Komopoe fo3e8ossem udeHmughuyuposamp ornpedenieHHble wWabrioHbl U
rpousgodums OarnbHelwue MPoeHO3bI.

UHgbopMayuoHHO-meneKoMMYyHUKaUUOHHbIe CUCMEMbl, OCHO8aHHblE Ha an2opummax UCKYyCCMEeHHO20 UHMmesnekma,
00HO3HaYHO UMem 803MOXHOCMb fpedamb Cepbe3HbIl UMMYbC Onsl 3Ha4umeribHbIX U3MeHeHUl 8 cucmeme 30pagooxpaHeHust 8
bnuxatiwue decasmunemusi. KoppekmHoe gHedpeHue UCKYCCMBEeHHO20 UHMeIieKkma Moxem Cyu,ecCmeeHHO U3MeHUMb roIoXeHue
30pasooxpaHeHusi 8 UesioM, rnocredcmausi Komopozo He 6ydym oepaHu4yeHbl MObKO Mo8bIeHUEM 3ghhekmusHOCmuU U Kadecmea
oka3aHusi MeOUUUHCKOU MOMOoujU.

Y4yumeieass HeobxoOumocmb obecredeHuUs: 8bICOKOU HadexHocmu cucmem 8 30pagooxpaHeHuu, udydeHue besonacHocmu
UCKyccmeeHHo20 UHmersnekma OosmxHa cmame rnpedmMemom crieyuarnbHbiX uccriedosaHuli Mexo0yHapOOHO20 ypPOBHS.

Krnrouesnble crioea: UHhopMayuoHHble MexHono2uu, cucmema 30pagooXpaHeHUs], UCKYCCMBEHHbIU UHMeekm, MawuHHoe
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BBeaeHue

CerogHsa npouecc TpaHcdopMaumv, OCHOBaHHbIN Ha
BHEAPEHNN MHDOPMALMOHHBIX TEXHOMOMWN B pasnunyHble cdepbl
XW3HKW, 3aTPOHYN MPaKTUY4eckn BCe MMUPOBblE rOCydapcTBa.
Mpy aTOM, NPVYOPUTETHBIE HanMpaBneHWs LMdPOBOro pasBUTUS
Kaxpas cTpaHa orpepenser camocTosdTenbHo. B HacTosiee
Bpemss Ooree 15 cTpaH OCyLIeCTBNAIOT peanu3auuio
HaLMOHarnbHbIX NporpaMM Mo uudpoBu3aumu, nepefoBbiM1 13
KoTopbIx siBnstoTca Kutan, CuHranyp, Hosasi 3enaHgus, KOxHas
Kopes v Oanus [1].

BHegpeHWe MHHOBALMOHHBIX TEXHOMOMIA B PasnuyHble
OTpacnm 3KOHOMUKM CNIOCOBCTBYHOT NMOBbILLEHNIO 3P HEKTUBHOCTH
1N CKOPOCTM MPOM3BOACTBA MyTem asToMatm3auum npolecca,
4YTO B CBOK O4vepedb MPUBOAUT K PasBUTUIO 4ErOBEYECKOro
KanuTtana.

OfHVM 13 SIpKMX NPUMEpPOB NMPOrpamMm Mo BHEAPEHWIO
IT-TexHomorM B~ HauMOHANbHYD  3KOHOMUKY  SIBNsieTCs
koHuenuusa Smart Nation B Cuxranype. VHnumatopom gaHHoOM
KOHUenuuu  BbICTynaeT rocynapcTBO,  YCTaHOBMBLUEE B
KayecTBe MPYOPUTETHOIO HanpaBfieHUs! MOBbILLEHNE KayecTBa
XU3HWM NyTeM BHeAPEHWS WMHMOPMALIMOHHBIX TexXHOnorui B
NOBCEAHEBHYIO XM3Hb rpaxaaH [1].

B pamkax kypca no nogHaTuio IT-oTpacnu cTpaHbl
Ha HOBbIM ypoBeHb KazaxcTaH, KaK akTMBHbIA Y4acCTHUK
MexayHapogHoro coobliectsa, CcTaBUT neped cobon uenu
MO YCKOPEHWIO TEMMOB pPa3BUTUS SKOHOMMUKM U YIyYLIEHWUO
Ka4yecTBa XM3HU HaceneHus, nyTem nepexopga Ha UMdpoByO
3KOHOMUKY Oyaywero. Tak, [NpaBuTenbCTBOM rocyaapcTsa
B 2017 rogy 6bina yTtBepxaeHa nporpamma «Lincdposor
KasaxcTtaH», koTopas npegnonarana co3faHvue MHHOBALIMOHHOM
3KOHOMUWKM, npeobpa3oBaHve obLllecTBa M NPOM3BOACTBA C
Y4ETOM HEenpepbIBHOMO PasBUTUS MHHOBALIMOHHBLIX TEXHOMOTMUN,
MEeTOAOB N MHCTPYMEHTOB [1].

TpaHchepT COBpPEMEHHBIX LMEPOBLIX TEXHOMOrMN,
B3paluMBaHWe W  YyCuIeHWe oTevecTBeHHoro IT-cekTopa
SABNSETCA OAHWM W3 MPUOPUTETHBIX BonpocoB [locnaHus
[Mmasbl rocygapctea Hapogy Kasaxctana «EguHCTBO Hapoga u
cuCTeMHble peopMbl — MPOYHas OCHOBA MPOLBETAHWUS CTPaHbI»
[2].

B otyete BcemupHoin OpraHmnsauun 3apaBooxpaHeHus
«byoywee  uudpoBbIX  CUCTEM  34pPaBOOXpaHEHUs B
EBponenckom pernmoHe» BaxHbIM YycrioBuem obecneveHus
adpekTBHOWM paboTbl CUCTEM 34pPaBOOXPAHEHUsI MPU3HAETCH
BHEApEHNe  LMAPOBbIX TEXHOMOrW, KOTOpOe  MO3BONUT
pacLMpuTb BO3MOXHOCTW FpaxaaH B MOyYeHUM KOMMIEKCHON
MeauLMHCKON nomMoLum [3].

MupoBovi  onblT  paspaboTtku M MpUMeHeHus
MH(OPMAaLMOHHO-TEXHOMOTNYECKMX  pelueHun B cdpepe
30paBOOXPaHEHNsT CBUAETENbCTBYET O €ro HeorpaHW4eHHOM

MeToaoAOrus

MpoBegeH MOWCK NUTepaTypHbIX UCTOYHWKOB B Basax
naHHbix PubMed, Cochrane Database of Systematic Reviews,
Embase nytem wucnonb3oBaHus kroueBbIX cros: «artificial
intelligence», «machine learning», «opportunity», «possibility»,
«difficulty», «complexity», «challenge», «clinical practice»,
«clinical decision». HayuyHasi nutepatypa 6bina oToGpaHa
C WCMOMb30BaHMEM  Credyllmx  UNLTPOB:  BKIHOYEHbI
NMOSTHOTEKCTOBbIE CTaTbK, ONybnuKoBaHHbIE 3a nocnegHue 5 nert
Ha aHIMUICKOM A3blke, B KOTOPbIX MpeAcTaBneHbl pesynbsraThbl
BHEAPEHUs W 3Kcniyataumnm cuctem, (YHKLMOHMPYIOLWMX Ha

OcHOBHAA 4YaACThb

Ha cerogHsAWHUIA OeHb LeHTpanbHoe MecTo B BOMpoce
undpoBmsaumm  cdepbl  30paBOOXpPaHeHnst  GonbLUMHCTBA
nepefoBbIX rOCyAapCTB 3aHVMMaeT WCKYCCTBEHHbIA WHTENneKT
(M), KoTOpBI MOXET GbITb NCMONBb30BaH B PELLEHUN LLIMPOKOTO
Kpyra 3agad kak B KNMMHWYECKOW NpaKTuke, Tak 1 B 0bLLeCcTBEHHOM
3gpaBooxpaHeHum [7-9].

OpHum n3 nepesooYepeHbIX HarlpaBJ'IeHVIVI no
ncnonb3oBaHuio VW, umetowmnx npakTn4eckoe npuMmeHeHne
B MeOULMHCKOM cpene Ha OaHHbIN  MOMEHT, SBNSOTCSA

NPUINoXXeHnd, cnocobHble NPOrHo3npoBaTb bonesHn n crtagum

38

noteHuMane B peLleHNM MHOXEecTBa 3aJay COBPEMEHHOM
MEANLINHBI.

Vcnonb3oBanne MHAOPMaLMOHHO-
TENEKOMMYHUKALMOHHBIX TEXHOMOMMA B MeauLMHe MOo3BOnseT
COKpaTWUTb KONMUYECTBO MOCELLEHUA MauneHTaMm MeQULMHCKUX
opraHuMsauuMi Ans MoryyYeHus CrpaBoK, PeLEenToB U UHbIX
AOKYMEHTOB, YMEHbLUUTb  3aTpauMBaemMoe BpayoM BpeMs
Ha HenpodunbHYO OesTenbHOCTb, obecneunTb Bpada Bceu
HeobxooMmow MHopMaLMet O COCTOSIHAM 340POBbS NaUMNEHTa,
4YTO B LENoM CcrnocobCTBYeT  MOBLILIEHWIO [OCTYMHOCTU U
Ka4ecTBa okasaHUs MEAULIMHCKOM nomoLum [4].

OcHoBHasi 3afjaya Bpaya 3akroyaeTcs B onpeneneHnm
OnarHo3a Ha OCHOBE WCXOOHOW MWHopmauuMu O naumeHTe,
NPUCYTCTBUA  XapaKTepHbIX MPWU3HAKOB pacCTponcTBa Mo
pesynbratam MNpOWAEHHbIX WCCNeaoBaHUN U NpencTaBreHnsm
Bpaya O [AaHHOM 3abonesaHun. [pu 3TOM COBpPEMEHHbIE
MeOuUMHCKME  MH(OPMALMOHHBIE TEXHOMOTMM € MOMOLLbIO
MOAenMpoBaHNsl pasBUTUA MaToONorMyeckoro npouecca Ha
OCHOBE MaTemMaTUyecknx 3aKOHOMEpPHOCTEW MO3BOMSOT BbIATH
Ha KayeCTBEHHO HOBbLIN YpPOBEHb MNPEACTaBMEHUS Te4eHUs
3aboneBaHusi. OKCMepTHble CcUCTEMbl B MedvuUMHe [aloT
BO3MOXHOCTb Bpayy He TOmNbKO MpPOBEPUTb COBCTBEHHbIE
3HaHWSI U AMarHocTUYeckue NPeanoroXeHWsl, HO W NOMyYnTb
KOHCynbTaLmio B BbIGOPE TaKTUKM AMArHOCTUKA 1 rneveHus [5].

3agaun COBPEMEHHbIX MHGOPMaLNOHHO-
TENEKOMMYHUKaLMOHHBIX CUCTEM B KIMMHUYECKOW MeauumHe
OOIMKHbI BbINOMHATb crnegyoLmn Habop DYHKLMIA:

andpdepeHumanbHas MarHoctuka W BbIGOp NevyeHus BO
MHOXeCTBE HO300rM4yecknx opm, 3hPEKTUBHOCTb peLLEHNS
BHE 3aBUCKMMOCTM OT CTEMNeHW BbIPAXKEHHOCTU KIMHUYECKMX
nposiBrneHuii (B TOM Yncne npu cTepTol kapTuHe 3abonesaHus),
y4yeT (DOHOBBLIX COCTOSIHWI NauMeHTa, BO3MOXHOCTb aHanuaa
AVHaMUKU NaToNOrM4Yeckoro npoLecca, OLEHKUM COCTOSIHUS B
pexume peanbHOro BpeMeHu [6].

Takum  oBpasom, BbICOKOTOYHAsA  AuarHocTuka
HO30M0MMiA U BbIGOP MaKkCMMarnbHO 3MMEKTUBHOMO NeYeHUst
npu pasnuyHbIXx (popMax 3aboneBaHui, y4YeT pesynsTaToB
NPOMAEHHbIX NauMeHTOM UMCCNefoBaHUn C  BO3MOXKHOCTBHIO
JanbHenwero aHanvaa AMHaMMKL NaTororMyeckoro npowecca,

3((PEKTUBHOCTb  MPUHATLIX  PELUEHWA BHE  3aBMCMMOCTM
OT  CTENeHU BbIPAXEHHOCTU  KIIMHUYECKUX  MPOSIBIEHWUI
No3BOMAET  CYLIECTBEHHO noBbICUTE  3hPEKTUBHOCTb

oKasaHus MefULMHCKOW NMOMOLLUM M 3KOHOMWTb 3HaYUTENbHbIE
MaTtepuarnbHble pecypchbl.

Llenb o630opa: wu3yuuTb MeXAyHapoaHbIi  OnbIT
UCMOMb30BaHUsi B CUCTEME 30pPABOOXPaHEHUsi TeXHOMNorumn
NCKYCCTBEHHOTO WMHTENSIEKTa U BbISIBUTb OCHOBHblE Mpobrnemsbl
UX BHeOpeHus

OCHOBE MCKYCCTBEHHOTO WMHTENmeKkTa, B MEeAUUMHCKOW cpeae U
npobrieMax UX WHTerpauuu, CyLecTBYIOLME Ha CErOAHALLIHMI
[eHb.

Bcero no pesynsratam npoBEAEHHOTO NUTEpaTypHOro
noucka B 6asax AaHHbIX Obino npeacTaeneHo 1 687 nybnvkauui.
[Mocne npvMeHeHWs  BbllleyKasaHHbIX  (UNLTPoB  GbINo
otobpaHo 779 cTaTten Ans NPpoBeAeHUS AanbHEWLLIEro n3y4yeHust
abcTpakTtoB. B utore 6bino otobpaHo 16 cTaTen cormacHo
NMOCTaBEHHOW LieNn HAaCTOSILLEro uccrneaoBaHus.

X pasBuTUA. OpHako faHHoe NpUMeHeHne ABNAeTca ganeko He
€ONHCTBEHHO BO3MOXHbIM.

CornacHo uccneposaHuio, James Shaw et al. (2016)
KOppeKTHOe BHeapeHve WU MOXeT CyLleCTBEHHO W3MEHWUTb
NONOXeHWe 34PaBOOXPaHeHUs B LIENIoM, NOCNeACTBUSI KOTOPOro
He GyayT orpaHuyeHbl TONMbKO MOBbILLEHUEM 3EKTUBHOCTMN 1
Ka4yeCTBa OKa3aHUs MeauumMHcKon nomoLum [11].

ABTOpbl npeAnaraloT OCHOBHble 3 HampaBneHus,
Havbonee noaxogsdwme Ans BHeapeHnus WN: knuHudeckoe,
onepaunoHHoe, 1 anuaemuonormyeckoe (tabnuua 1).



Journal of Health Development, Volume 3, Number 48 (2022)

Tabnuya 1 - lMpumepsi ucnonb3osaHusi MM-cucmem 8 KOHKPemHbIX HarnpaeneHusix

Tumnel pemeHUN KnuHuyeckoe

Onepaunox—moe BHPIAGMPIOJ'IOFI/I'{ECKOG

MaxkcuMasIbHO TOYHOE
CrcTeMbl NOAJEPKKN NPOTHO3MPOBaHHUE BEPOATHOTO

MPUATHSA pellleHnH

BhIsiBJIeHME BO3MOXKHBIX
U3MeHeHUM B rpaduke paboThbl
nepcoHasa, CBA3aHHbIX C
POTHO3UPYEMBIMH 06'beMaMHu

CucTeMbl Tpeiynpex/ieHus
0 BO3MOXXHBIX BCIIBIIIKAX

pe3yJibTaTa MeIMIIUHCKOT O ') 2 32601eBaHMH
BMellaTebCTBa OT/leJIEHUH HEOTJIOKHOU
MOMOIIH
Hcnosb3oBaHue
YcrpoiicTBa ABTOMATHUECKOE U3MEHEHHE 060TOTEXHUKH JAJIS
p HWHCYJIMHOTEpAINuU B OTBET Ha p A
aBTOMAaTHU3aLUs OTEIIEKIBACMYIO THHAMUK onepaTUBHBIX 33/1a4 NpU Henpumenumo
MPOLECCOB VIO A y JIeYeHUH IeMEeHI[UH, TaKUX KaK
[JIIOKO3bI-UHCY/IMHA
Jl0CTaBKa e/ibl
[aHHas Tabnuua OeMOHCTpupyeT BO3MOXHble  OCHOBAaHHYO Ha anropMTMe NporHo3npoBaHUS YPOBHS MTOKO3bl,

BapmaHTbl MUCnonb3oBaHus VI B 3popaBOOXpaHEHUM, KOTopble
MOXHO pasgenuTb Ha 2 OCHOBHble KaTeropum: CUCTEMbI
NOAAEPXKKN MPUATUSA PELUEHUA U YyCTPOMCTBA aBToMaTusaums
npoueccoB. [10CKOMbKY MNPUMEPOB YUCTOM aBTOMaTM3aumun
ANMAEMUONOrMYECKUX 3aay He CyLLEeCTBYET, AaHHas siueinka He
cogepxuT npumepos [10-13].

Wccnegosanne A. Martorell et al. npeacraensieTr psg
OCHOBHbIX KoHuenuui U, npumeHsiemblx B AepmaTtonoruu,
KOTOpble MOryT ObITb WCMOMb30BaHbl Kak B AUArHOCTMKE,
TaKk U B UHOVBMAYaANbHOM reyeHun 3aborneBaHuii, a Takke B
NPOrHO3MpPOBaHUM pes3ynbTatoB neveHus. Vcnonb3oBaHve VA
CNoCOBHO NONOXUTENBHO NOBMNUATL HA NPOLIECC CTaHAApPTM3aLmnmn
npoueayp 1 CokpalleHue BpeMeHU, HeoBXoaNMOro AJst OLEHKU
COCTOSIHUS naumeHToB [14].

CornacHo uWHdopmaumn uccnegosatenen nepsas
nporpaMma Ans nie4yeHnss ncopvasa, ocCHoBaHHon Ha MW, 6bina
cosnaHa Guo et al. B 2014 rogy. NMporpamma 6bina HanpaeneHa
Ha npeackasaHWe pasBUTUSI ncopuasa WM gocturna obuuen
TOYHOCTM nNpu OGuHapHon knaccudwmkaumm 99,81%. Momumo
aToro, paspabaTbiBanMCb MOAENW, OLEHMBaloLMe CTeneHb
TSHKECTU ncopuasa, NnocnefHe U3 KOTOpPbIX AOCTUIIN TOYHOCTH
99,84%, yyBctBUTENBLHOCTU 99,76% 1 cneumndmyHocTn 99,99%
[15].

OpHonmnaeeTBel IN, nossonstoLen ngeHTMgmumpoBaTb
onpefeneHHble WabnoHbl ¥ NPOM3BOAUTL  AanbHenne
NMporHo3bl SBMSIeTCA MalunHHoe obyyeHne (panee — MO),
KOTOpOe Nonb3yeTcs KoroccanbHbIM CNPOCOM Mpu paspaboTtke
IT-peweHnin B MeguuuHe. Tak, Ha OCHOBE 3fEKTPOHHbIX
MeauUMHCKMX 3anucent Gbln coctaeneH anroputm MO ans
BbISIBMEHNS aTOMM4eckoro fgepmaruta, B OCHOBe paspaboTku
KoToporo 6bino 562 9neKTpOHHble MeauuMHCKMe KapTbl, a
nokasaTtenn MONOXWUTENIbHON MPOTHOCTUYECKON LIEHHOCTU 1
YyBCTBUTENbHOCTU cocTaBnanu 84% un 75% COOTBETCTBEHHO
[14].

[ocTaTouHo ycnewHoe npuMmeHeHne WM B kavectse
BCMOMOraTesibHoro cpeacTtea cuctem obHapyxeHus
Habnogaetcs M B nyyeBoW Tepanuu. Tak cormacHo Astrid
Galsgaard et al. pgaHHble cucTembl CMOCOGHBI MOMOYb
HauVHaKOWMM  peHTreHornoraMm B AWarHOCTUKE  CTeneHu
0CTeoapTpuTa KOMEHHOro CycTaBa, BbISIBMIEHWM MNepenomoB
KOHEYHOCTEe W MO3BOHKOB, OOHapY>XEHWW Y3noB B Ierkvx
n 1.4. Tawke, MW wncnonbsyetcs Ans ynyulleHWs KadecTBa
n3obpaxeHuns, ONTUMMU3ALMN [03bl OONyYeHWs, yMeHbLUeHUs
Lwyma nsobpaxenus n ap. [16].

3HaunTenNbHbI  MHTEPEC BbI3bIBAOT  COBPEMEHHbIE
CUCTEMbl  KOMMbIOTEPHOTO  3pPEHUs,  HamnpaBrieHHble  Ha
AVNAarHoCTUKY paka 1 OHKonorm4ecknx sabonesanun B uenom [17].
B 2017 rogy Esteva A et al. 0By4nnu HenpoHHyto ceTb Ha 129
450 n3obpaxeHnsix 2032 pasnuyHbix 3abonesaHuii, kotopasi, No
coobLeHVAM aBTOPOB, crnocobHa knaccuuumpoBaTtb pak KoXu
Ha ypoBHe Bpaya gepmatornora [18].

[oBopss o
OTMETUTbL  CUCTEMY

cucTemMax MpPOrHO3VMpPOBaHUs,
NoAdepP KM MPUHATUA

crneayet
peLUeHunii,

onucaHHyo B uccregoBaHunm Carmen Pérez-Gandia et al.
[laHHOe pelleHVe No3BONSET MOASAM C caxapHbiM Avabetom 1
Tuna 6e3 kakmx-nnbo BMeLLaTeNnbCTB CO CTOPOHbI HEMPEPbLIBHO
OTCMexuBaTb YpOBEHb [MIOKO3bl. CucTema aBTOMaTUYECKU
CUTHanu3npyeT nauueHTa, ecnv NporHo3, OCHOBaHHbIN Ha U
npeanonaraet, 4YTO ypOBEHb [J1OKO3bl BbIXOAWUT 3a npeaensbl
onpefeneHHoro  HopmarnbHOro  avanasoHa. [danbHenwee
pa3BUTUE OaHHOMO PEeLUEeHUs 3aKMYaeTcs B AOMOMHUTENBHON
MHTErpaumnm BO3MOXHOCTU 06paboTkv nHgopmaumm o npueme
MM WU WMHCYNUHA, YTO MO3BOMUT MOBbLICUTE TOYHOCTb
mogenu. TOYHOCTb MPOrHO3MPOBaHWA MOXHO MOBBICUTL U
3a cyeT WHTerpaumu Apyrux (U3MONOrMYecknx napameTpoB
(Hanpumep, 4acToTbl CepAeYHbIX COKpPaLLEHW, KadyecTBa CHa,
h13nYEeCKON aKTUBHOCTU U T.4.), KOTOPbIE MMEIOT TECHYIO CBS3b
C MeTabonnyeckMm KOHTPONEM W CTAHOBATCH AOCTYMHbIMW B
KOMMEpPYECKNX HOCKMbIX YCTPOMCTBAX, PErncCTpUpPYIOLNX UX
6ecnpenaTcTeeHHoO [19].

HecmoTps Ha Bce BbilweonucaHHble BO3MOXHOCTU U,
UMeeTCst psii BOMPOCOB, 3aTPyAHSOLIMX GecnpensiTCTBEHHYH
€ro VHTErpaumio B KIMHUYECKYH NPaKTUKY.

B xome aHanusa OTO6paHHbIX B  HacTodAlem
nccnenosaHnn  nnuTepaTtypHblX  MCTOYHUKOB I'IpO6J'IeMHbIe
BOMpPOChbI 6bInn 06beaNHEHbI B OTAESNbHbIE rpynnbl:

1) KoHumaeHumanbHOCTb MHopMaumm.
McKycCTBEHHbBIN  MHTENNEKT, B  0OCOBEHHOCTU  MaluMHHOE
obyyeHne, ocHoBaHO Ha ob6paboTke 6Gonbworo obbema
[OaHHbIX, KOTOpble  HanpsiMylo CBsi3aHbl C PETPOCMNEKTUBHOW
WHdopMaumen o 300poBbe MNALMEHTOB, MOMyYEHHOW B
pamKax cTaHgapTHbIX mpouedyp nedeHus.  [NonydeHuve
aTuyeckoro ofobpeHusi Ha c6op MHopmaLmn ANst MaLLMHHOIO
0byyeHnss He BbI3bIBAET KaKMX-NMOO CINOXHOCTEN, OfHaKo
B YacTu CTpaH MOryT BO3HUKHYTb TPYAHOCTW, CBSA3aHHbIE C
npaBoM COBCTBEHHOCTU W 3TUYECKOW COCTaBMsAOLEN, €Ccnu
nonyyYeHHble AaHHble Ucnonb3ayTes Ans obydeHus anroputma
C HamepeHueMm p[anbHer Mpoaaxu MNpoAyKTa W MOofyyYeHus
npubbINM, 0COBEHHO eCnu AaHHbIE N3HaYanbHO GbINK NOMyYeHbI
B CUCTEME 3[paBOOXpaHeHUsi, PUHAHCUPYEMOI rocyAapCTBOM.
Hanpumep, B EBpone pevictBytoT O6wme npasuna 3awmTbl
[OaHHbIX, KOTOpble MPUMEHVMbI K MONyYeHHON WHdopMaumu,
He SBNSIOLENCs MNOMHOCTbI0 aHOHWMHOW. B Takom cnyyae
obpaboTka nepcoHanbHbIX AaHHbIX [OMKHA NPOBOAMTLCS B
COOTBETCTBUM C YKasaHHbIMW npasunamm [20].

2) PenpeseHTaTMBHOCTb HEeOoAHOPOAHbIX
[JaHHbIX. KayecTBO anroputMa 3aBUCUT OT KayecTBa [aHHbIX,
Ucnonb3yemblx Mpu ero obyyeHun. B cBsian ¢ Hanuunem

HEA0CTaTOYHOTO obbema obyyvatoLuen MHbopMaLmn
TEeCTMpOBaHWE  anropuTMOB  4acTO  BbIMOMHATCA  Ha
OorpaHuyeHHbIX Habopax [daHHbIX, KOTOpble He  MOryT

OTpa)kaTb KIMUHUKY B MOJTHOM obbeme. B crny4vasx, Korga
o6yqa|0u.w|e OaHHble HEAOCTATO4YHO MONHO OTPaXXakT KapTUHY,
nony4yueliadaca moaenb 6y,ueT aKTyalibHa TOJNbKO AA pelleHna
3ajad, npeacTtaBneHHbIX B 06yqa|ou.w|x NCTOYHUKaX.
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OpHa 13 NnpobrneM, OTHOCSLLMXCS K Ka4ecTBy 00y4atoLmnx
OaAHHbIX, CBSA3aHAa C TEPMUHOM «Apend MNOHATUINY, KOTOPbINA
0cobeHHO TeCHO nepecekaeTcsl ¢ MeauUMHON. JaHHbIA TepMUH
06BbSICHSIETCS ABMNEHNEM, Koraa AaHHble, Ha KOTopbIX 0byyaeTcs
anropuMTM, CO BpPEMEHEM MW3MEHSIIOTCS UMW yCcTapeBaloT, YTo
HanpsiMyto BAMSIET Ha TOYHOCTb anroputma [21].

3) BesonacHocTb AaHHbIX. Pabota ¢ 6onblumm
ob6beMoM  MHpopMaumKu, Kcnonb3yemon Ans  MalUWMHHOTO
06yyeHns, NpMBOAUT K NOTEHLManbHOMY PUCKy ee 6e30nacHoCTH.
[mobanbHas aTtaka opraHusauui 3gpaBooxpaHeHuss B 2017
rogy € uMcrnonb3oBaHuWeM nporpammbl-BeiMoratenss WannaCry
npoAeMOHCTpUpoBana ysi3BUMOCTb AaXe XOPOLUO 3aLLMLLEHHbIX
MEONLMHCKMX AaHHbIX. HaHHass ataka 3aTpoHyna 200
000 cuctem B Gonee yem 150 cTpaHax, YTO yKasblBaeT Ha
noTeHumanbHbIn MacwTab npobrnem 6GesonacHocTu Mo Mepe
pocTa undposorn MHpopmaumm [22].

4) BbluncnuTenbHble  pecypcbl. Anroputmbl
MaLUMHHOTO 0ByYeHUsl TPEBYIOT 3HAUUTENBHBLIX BbIYUCIIUTENBHbIX
MOLLHOCTEN, OT KOTOPbIX HanpsiMyt 3aBUCUT 3(PEKTUBHOCTL
paspabaTbiBaeMbIX MPUSIOXKEHUA, B CBA3N C 4eM BO3HMKaET
BOMPOC O [OOCTYMHOCTU TaKMX MNEPEefoBbIX BbIYUCIUTENbHbIX
MOLLIHOCTEN BBUAY UX CTOMMOCTW.

YacTtnyHo pewuTb npobnemy MOLLHOCTH
BbIYUCIIUTENBbHbBIX pPecypCoB MOXHO MyTeM WUCNoNb30BaHUA
«0bnavyHon aHanuTUKU», KOTOpasi MO3BONWT OpPraHU3auMsM He
BrageTb BbIYUCIUTENbHBIMU pecypcamMn Hanpsamyo. O,D,HaKO
TaKKe BO3HMKaeT BONPOoC 6e30nacHOCTv AaHHbIX [23].

5) Monutuka B obnacTn 34paBOOXPaHEHUS.
Mpobrembl, cBsi3aHHble ¢ WM Ha ypoBHE  MONWUTUKM
34paBoOXpaHeHust, 0BLIMPHBI. K HUM OTHOCATCS MHOXECTBEHHbIE
3aKoHofaTenbHble paMKu, CBA3AHHbIE C BHEAPEHWEM HOBbIX
TexHonorum [24], cuctemamm NpPoBeAEHNS 3aKyrnoK MHHOBALMNA,
KOTOpble MMEIT 3HaYMTEmNbHbIE Pa3nNUyMs B 3aBUCMMOCTW OT
cuctembl 3gpaBooxpaHeHus [25]. OgHako B CBSI3M C pOCTOM
MHTepeca obLiecTBeHHOCTH K npoaykTam UW, aaHHble Bonpock!
NOCTENEHHO HaxXoAsT CBOE peLleHue B OTAeSbHbIX CTpaHax.

Takke B AaHHYIO rpynny Mbl OTHECNM W CKeNTU4eCKUN
HacTpoOM  HEKOTOPOro  4Yucna  MeaUUMHCKMX — paboTHMKOB
Nno OTHOLUEeHWIO K BHeapeHuto UMW B CBOKO  KNMHWUYECKYHO
npakTuky. OTO CBA3AHO CO MHOXECTBOM PasnuyHbIX MPUYNH:
03ab04eHHOCTb MpodeccMoHarnioB TOYHOCTbIO AectBuin U,
cyllecTBylOLLMe 3TUYeckne Bonpockl BHeapenus WA, ctpax
noTepsiTb CBOV NPoeccroHasbHble HaBblku 1 Apyrue.

CnoXxHocTM  BHedpeHuss ¥ ucrnonb3oBaHust WA
B 34QpaBOOXpaHeHWM,  OnucaHHble B MCCreaoBaHHbIX
nUTEpaTypHbIX WCTOYHUKAX, B LIEMOM nepecekanucb U Obinu
YMOMSIHYTbl MPaKTU4ECKU B KaXOOW pPaCCMOTPEHHON cTaTbe.
OpHako B uccnegosaHun James Shaw et al. 6bina onucaHa
elle ofgHa npobrnema, KOTOPY Mbl HE CMOIMM OTHECTU HU K
ofHoW M3 rpynn — npobnema macwrtabupyemoctn MO, koTopas
cBsi3aHa C HenpeaBMAEHHbIMM MOCNEACTBUSAMU B pe3yrnbraTte
B3aUMOLENCTBUS  HECKONbKMX  TEXHOMOMMA  MalUMHHOIO
obyyeHns. Mo mepe ToOro, kak npunoxeuus MWW, 6yoyt
pacnpocTpaHsaTbCA B MeANLIMHCKON cpede, HensbexeH addpekT
X B3aMMOAEWCTBUSI ApYr C APYrOM U B KOHEYHOM WUTOre OfHW

BbIBOADI
lMpoBedeHHbIN  0630p  MeXAyHapogHOro  onbiTa
nokasblBaeT, 4YTO B MMPOBOW MEOMLUMHCKOM  MpakTuke

ncnonb3oBaHve IT-cucteM, OCHOBaHHbIX Ha anroputmax WU,
MMEET BbICOKMA MNOTeHUMan U CrnocobCTBYET MOBbLILLEHUIO
YPOBHS  3PPEKTUBHOCTU, MNyTEM YBENMYEHUS TOYHOCTU W
CTabunbHOCTU BhIMOMHSAEMbIX ONepaLuii, CHUKEHMWIO KOnnyecTaa
owmbok, 0bycnaBnMBaeMbIx YenoBe4Yecknm hakTopoMm, a Takke
COKpAaLLEHN0 BPEMEHW BbINONMHEHUST OTAEMbHbIX MpoLeayp.

Ha cerogHsAWHWN geHb ogHUM 13 Havbonee pasBUTbIX
HanpasneHnn W, umerowmMx npakTuyeckoe npuvMEHeHne B
MeOuLMHCKON cpede, SBASKOTCA MNPUMNOXEHUS!, CNocobHble
Npou3BOANTb pasnnyHble NPOrHo3bl. OAHAKO HEYKMOHHbIN PoCT
MHTEpeca K TexXHOMormsam npegan UMnynbCc Ans passuTua 1
OpYrvX HanpasneHun npumeHenns VN B meguumHe: npoaykTbl,
NpUMEHsieMble B pacrno3HaBaHUM MeOULMHCKMX U300pakeHui,
B paspaboTke mneKkapCTBEHHbIX NpenapaTtoB, WCMOMb3oBaHWe
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anropuTMuyeckue pesynbtatbl OyayT NPOTMBOCTOSITH OPYrUM.
OdppekTbl 3TOr0 B3aVMOAEWCTBUS HEBO3MOXHO NpeackasaTtb
3apaHee BBUAY TOr0, YTO OTAENbHbIE TEXHOMOMKW, KOTopble ByayT
B3aMMOAENCTBOBATb, SIBMSATCA HEAOCTaTOYHO anpobupoBaHbl,
T.K. eLe He peanu3oBaHbl B xoae nedexus [10].

30paBooOXpaHeHe MpeAcTaBnsieT Ccoboi  CrOXHYH
CUCTEMY, B KOTOPOW MPOLIECCHl TECHO CBSA3aHbl APYr C APYrom
M HaxomsaTcs B MOCTOSHHOM B3aWMOAEWCTBUM. Y4YuTbiBasi
HeobXoaAMMOCTb 06ecneyeHnst BbICOKOM HaOeXHOCTU CUCTEM B
3[paBoOXpaHeHnn, uayyeHne 6Ge3onacHOCTU WCKYCCTBEHHOTO
WHTENMeKTa [JofkHa CcTaTb  MPeAMeToM  crneumasbHbIX
UCCNefoBaHNN MeXAYHAPOLHOMO YPOBHS.

CerogHs MCMosfb30BaHNE TEXHOMOrUi NCKYCCTBEHHOIo
WHTEeNNeKTa B MMPOBOM 3paBOOXpaHEeHUU pacrnpocTpaHAeTcA
Ha MHOXECTBEHHblE 00nacTu Kak KIMHU4YeCcKon NPakTUKK, TakK
n OpraHI/ISaLlVIOHHOVI [eATeribHOCTU MeaULIMHCKUX yqpe)meHMVl.
LlaHHoe HanpasneHne nveet BbICOKUI MHTEpeC 1 nNpoaBuraeTca
YCKOPEHHbIMWN TeMnamMun, OAHaKO HaxoguTcA Ha HadallbHOM
aTane cBoero pas3BuTnA Buay HOBU3HbI.

MHdhopMaunOHHO-TENEKOMMYHMKALMOHHbIE  CUCTEMBI,
OCHOBaHHble Ha anroputmax WW, opgHo3HayHO wMetoT
BO3MOXHOCTb NpefaTb CEPbE3HbIN UMMYMbC AN 3HAYUTENBbHbIX
M3MEHEHUI B CWUCTEME 34paBOOXpPaHeHns B OGnvxanwve
pecatunetvsa. Ha gaHHbIi MOMEHT psigoM pas3paboTyMKOB yxe
npennoXeHbl MOMHOMYHKUMOHAmNbHbIE CUCTEMbI  MOAAEPXKKM
NPUHATUS PELUEHUIA, KOTOPbIE WCMOMb3YTCA B KapauONoruiu,
OHKOIOrMK, XUPYpruv, AepmMaTonorum, ny4yeBon OUarHocTuke u
ellle MHOXeCTBe ApYrMx HanpaBneHni MeauLnHbI.

KoHeuHo, BHegpeHuio B Bnunxkaniuee Bpemsi TEXHONOMMN
M Bo Bcex obnactax 34paBoOXpaHeHusi MpensiTcTByeT psig
cnoxHocTen. Hanpumep, 3HauMTenbHble 3aTpaTbl HA Pecypchbl,
HeobxoouMmble AN BHEOPEHUs TEXHOMOrU, YTo OByCrnoBneHo
NX HOBM3HOW.

OfHUM 13 DaKTOPOB, 3HAYUTENBHO MPENSATCTBYIOLWMX
wmpokomy BHeapenuto U, siBnsietca To, uto GanaHc mexay
noTeHUMarnbHbIMM NMPEUMYLLECTBAMU U BEPOSITHLIMU 3aTpaTamMit
Ha JaHHble TEXHONOIMW B HACTOsILLiEe BPeMsi CEPbe3HO HapyLueH
B Monb3y 3aTpar.

OpHako beH,D,aMeHTaJ'IbeIe N3MEeHeHUA, HanpaelieHHble

Ha peLeHNe CrOXUBLUMXCS BOMPOCOB, YXe& HauyMHaoT
BHeapsiTbCcA. Hanpumep, npaButenscTBo  Benuko6putaHum
paccmaTpuBaeT  BOMPOC O  BHeApPeHUM  pekomeHaaumii

WHAYCTpUansHONW ctpaTterm B obnactv Guonornyeckux Hayk,
rae roBoputcs 0 HeobXoOAMMOCTU BHEAPEHWSI UCKYCCTBEHHOTO
MHTENNeKTa u ero (UHaHCUPOBaHWA AN NPOABMKEHUS
TEXHOMNOMMI 32 pamKu nccnegoBaTenbCckon cdepsbl.

Temnbl  pa3sutuMa  TexHonorunm LU cerogHs
3aBUCAT OT CNELMANUCTOB, 3aHUMAIOLLMXCSA UX NPOABUXEHNEM B
pa3nuyHbIX 0bnacTsx 3gpaBoOXpaHeHWs, KOTOPbIM HeOBXoaNMO
pa3paboraTb TO4YHylO CTpaTeruto o yperynupoBaHuio
BbILLEOMUCAHHbIX BOMPOCOB.

TEXHOMNMOrn MaLUUHHOTO 06yquvm B ccbepe npore3npoBaHnA,
npunoXxeHua ona yuaneHHon NOoOMOLLM NauneHTy U 1.4.

KoHeyHo, nonHas aBTOMatM3aums Bcero npolecca
OKas3aHWs MEeOMLMHCKOW MOMOLUM MoKa HEeBO3MOXHa, Tak
KaKk HasHa4yeHue reyeHnss Ha ocHoBe AuddepeHuLmanbLHOro
AnarHosa, obbeanHsoLLEero [aHHble nabopaTopHbIX
nUccrnefoBaHU,  BM3yanbHOro  HabnwogeHuss ©  aHamHesa
nauueHTa, BCe eLle CNULIKOM CFOXHbl ANs aBToMatm3auuu.
OpHako panbHevwmve uccrnegoBaHuss B 0bnactu npuMeHeHus
MW B peanbHON KNMHUYECKON MPaKTUKe, OPUEHTUPOBaHHbIE Ha
pelleHne OMUCaHHbIX B HacTosILLen cTaTbe BOMpocos, Gyaer
cnocobcTeoBaTh ckopelwemy npoaswxkeHuto cuctem VU B
cdepe 3a4paBOOXPaAHEHUS.
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Abstract

The introduction of innovative technologies in various sectors of the economy contributes to increasing the efficiency and
speed of production by automating the process, which in turn leads to the development of human capital. The world experience in the
development and application of information technology solutions in the field of healthcare testifies to its unlimited potential in solving
many problems of modern medicine and the key place in this issue is occupied by artificial intelligence, which can be used in solving
a wide range of tasks both in clinical practice and in public health.

Healthcare is a complex system in which processes are closely related to each other and are in constant interaction, which
creates the need for specialists involved in the promotion of artificial intelligence technologies in various fields of medicine to develop
an accurate strategy to resolve issues that hinder their widespread implementation.

Taking into account the need to ensure high reliability of systems in healthcare, the study of the safety of artificial intelligence
should become the subject of special research at the international level.

Keywords: Health Information Technology, Artificial Intelligence, Machine Learning, Clinical Medicine, Clinical Decision-
Making.
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Abstract

Hepatitis B is one of the most common infectious diseases in the world. Despite the high global burden of disease, and
advances and available treatment options, most people infected with HBV and/or HCV remain unaware of their disease. Understanding
HBsAg loss appears vital to achieving Hepatitis B virus infection cure drug development, optimization of disease detection, and
patient management.

We aimed to define the HBs loss rate, describe HBs kinetics, identify factors associated with an HBs decline.

Methods. This retrospective cohort study was conducted using a database, that included 160 patients with chronic hepatitis
B virus infection (treated and control groups). Enrolled patients had a long-term follow-up with several bloods analyzed over time.

Results. Treated patients were older, had higher ALT and AST levels, higher HBV DNA. Serum HBsAg levels were 3,2 +
0,9 and 3,0 + 0,9 log IU/ml, HBV DNA levels were 2,6 + 1,4 and 3,3 + 1,8 log IU/ml, in treated and untreated patients, respectively.
Inactive HBV carriers treated with pegylated interferon and nucleos(t)ide analogues accelerate the HBsAg decline and rate of HBsAg
loss compared to untreated patients.

Conclusion. The kinetics of serum HBsAg decline is more essential in treated patients when compared with untreated ones.
This analysis confirms that a better understanding of HBsAg loss is essential for the development of effective drugs for the treatment
of chronic hepatitis B and recommendations for optimizing early diagnosis to reduce the disease burden.
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Introduction

Hepatitis B virus infection (HBV) remains one of the
most common chronic viral infections all over the world [1-3].
The World Health Organization (WHO) evaluated that more than
2 billion people worldwide have had contact with HBV [3]. About
290 million people are chronic carriers of HBV infection [4]. It
results in around 1 million deaths worldwide every year from
complications such as cirrhosis, hepatic decompensation, liver
failure, and hepatocellular carcinoma (HCC) [2,4-5].

The HBsAg prevalence of HBV chronic infection varies
geographically, from high (>8%, Asia, China, Africa, the Amazon
Basin), intermediate (2-7%, Europe, the Middle East, Japan,
South America) to low (<2%, North America, Northern, and
Western Europe, Australia and New Zealand) prevalence [2,6-7].
Furthermore, this prevalence is differentiated by depending on
socio-economic status, development of vaccination programs,
and improvement of effective antiviral treatments as well as
population movements and migration in the country [8].

The natural history of chronic HBV infection progresses
through 5 phases [9-10]. Antiviral treatment’s primary goal is to
enhance the quality of life by preventing disease progression
and early liver-related deaths. Each surrogate marker includes
HBsAg or anti-HBs, alanine aminotransferase (ALT) and
aspartate aminotransferase (AST), HBV DNA, HBeAg or anti-
HBe, and liver histology, are vital for monitoring the natural
history and is known as a measure of the response to antiviral
therapy.

HBsAg loss is an optimal endpoint as itindicates profound
suppression of HBV replication and viral protein expression [1],
enabling to safe discontinuation of antiviral therapy.

The development of standardized commercial assays
has modernized interest in quantitative serum HBsAg as a
biomarker to stratify the risk of disease progression, and relapse
and predict treatment response. The measurement of HBsAg
levels has been standardized in IU/ml, and currently it is one of
the essential mandatory measurements due to the development
of antiviral treatments aimed at HBsAg seroclearance, i.e.,
functional cure of CHB. HBsAg loss and seroclearance occur
rarely in the natural history of CHB infection despite long-term
antiviral treatment and is associated with a reduced risk of HCC
[11-13].

HBsAg seroconversion is being associated with many
factors as immune and viral. However, the immune mechanisms
correlated with HBsAg seroclearance are still challenging to
expound. In addition, HBs decline during current treatment is not
well known [12].

Materials and methods

Patient cohort. A cohort of 160 patients, including
80 of treated and 80 of non-treated ones, with chronic HBV
infection was selected for analysis according to HBs decline and
HBs kinetics. We included only patients who have visited the
Department of Hepatology at the Beaujon Hospital from 1991 to
2020 years, with HBsAg values available at least two times over
one year, and met the following criteria: 1) no comorbid HCC or
signs of hepatic decompensation; 2) no evidence of co-infection
with hepatitis C virus, human immunodeficiency virus (HIV) and/
or hepatitis delta virus; and (3) exclusion of other chronic liver
disease causing agents (alcoholism, hepatotoxic drugs, and
autoimmune liver disease); 4) adults, aged over 18 years. All
participants had been HBsAg positive for more than 6 months
before enrolling.

Data collection. We analyzed the medical records of
each patient containing information about history, medical
examination, liver disease activity and severity evaluation, and
markers of HBV infection. The following medical information
were collected: age, gender, ethnicity, serum AST and ALT
levels, status of HBeAg serum (positive or negative), serum
HBV-DNA and HBsAg titer, type of HBV genotype, liver elasticity
indicator, type of treatment. These data were collected within
all visits to the physician namely at baseline, during follow-up,
and at the last visit. All enrolled participants underwent follow
up more than 3 months with several blood analyzed over time.

HBsAg levels are essential in predicting HBsAg loss
during follow-up. One Asian study found that in HBeAg-negative
patients with persistently normal ALT, a decline 21 log10 IU/ml
during 2-years or a single measurement below 200 IU/ml are the
best predictors of HBsAg loss [positive predictive value (PPV)
100%] [14].

The on-treatment quantification of HBsAg can provide
complementary information to HBV DNA levels to optimize the
management of CHB [15].

A retrospective cohort study found a significant positive
correlation between functionally cure time and baseline HBsAg
[16]. A prospective study showed that lower baseline HBsAg level
can predict CHB patients’ response after their discontinuation of
medication [17].

Also, a threshold of HBsAg decline 20,3 log10 1U/ml/
year identifies patients with a high probability of HBsAg loss with
a negative predictive value (NPV) of 95% and a PPV of 85%
[18]. Later, the SEARCHIIB cohort study enrolled 390 non'!
cirrhotic chronic hepatitis B (CHB) patients with spontaneous
HBeAg seroconversion with an average follow!(lup of 7,4 years.
Both lower HBV DNA and HBsAg levels were associated with
a greater probability of HBsAg seroclearance. Areas under
receiver operating characteristic (AUROC) curves for HBV DNA
and HBsAg levels were compared to predict 6[lyear HBsAg
seroclearance. HBsAg level was shown to be a better predictor
than HBV DNA level (AUROC curve: 0.90 vs. 0.69, P=0.012).
Even in patients with a very low viral load (HBV DNA level <200
IU/ml), the HBsAg level <100 IU/ml remained an independent
predictor of HBsAg seroclearance [19-20].

The Food and Drug Administration guidance and
most clinical studies outcome measures determine HBsAg
seroclearance as a crucial indicator of thorough HBV clearance.
A better understanding of HBsAg loss and decline, factors
associated with HBs decline will contribute to develop of effective
future therapies.

We conducted a retrospective study using the data of
CHB patients. The primary objectives were to determine the HBs
loss rate, describe HBs kinetics (HBs quantification decline),
identify factors associated with an HBs decline >2 log Ul/ml, then
compare these results in this population, to an untreated cohort
with HBV chronic infection.

We aimed to define the HBs loss rate, describe HBs
kinetics, identify factors associated with an HBs decline.

Treated patients have received NA, IFN-PEG or combination NA
with IFN according to prescription of physician.

Laboratory measurements. Quantitative measurement
of HBsAg was performed using automatized chemiluminescent
microparticle immunoassay the Architect HBsAg QT (Abbott
Diagnostics) assay, based on a calibration curve standardized
by the WHO [21]. It measures HBsAg concentration from 0,05 to
250,00 IU/mL with a sensitivity of 99,8% and a specificity of 95%
in two steps. Also, the other HBsAg quantification assay was an
automated Roche Diagnostics Elecsys® HBsAg Il screening
assay which quantifies HBsAg concentration from 0,05 to
52000 UI/mL with a high specificity (>99,8%) [22]. Titers were
expressed as log10 1U/ml. Besides HBeAg was measured using
these immunoassays.

Cobas Tagman assay (Roche Diagnostics, Branchburg,
NJ) with a linear range of 20-1.98x108 IU/mL measures serum
HBV DNA levels. The Cobas TagMan assay is a commercially
available real-time PCR assay based on the co-amplification of
target HBV DNA. Titers were expressed as log10 IU/ml. HBV
genotype was defined in all patients using the INNO[ILIPA
HBV genotyping assay, which was performed according to the
manufacturer's instructions (Innogenetics, Gent, Belgium).
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Liver function parameters, including serum ALT, aspartate
aminotransferase (AST) were measured using an automated
biochemical analyzer. The UNL for ALT and AST serum was set
at40 U/L. We collected ALT and AST data every 3—6 months from
medical records. FibroScan is used to evaluate the degree of
liver scarring present (ie. stage of liver disease). The results are
expressed in kilopascals (kPa). FibroScan® results range from
2.5 kPa to 75 kPa.

Statistical analysis. Data handling and analysis were
performed using Microsoft Office Excel. Serum HBV DNA levels
Results

Patient Characteristics. One hundred and six patients
(116 males, 44 female) meeting the inclusion criteria were
included in the study. At inclusion 80 patients underwent various

Table 1 - Baseline characteristics of CHB patients

and HBsAg concentrations were logarithmically converted.
Continuous variables were defined as mean * standard deviation
(SD) or median (range), and categorical variables as absolute
and relative frequencies. The distribution normality was tested
using the Kolmogorov-Smirnov test. Chi-square or Fisher’s
exact tests for categorical variables and Student’s T-test or
Mann-Whitney U test for continuous independent variables were
conducted, as appropriate. Statistically significant results were
considered values below p<0,05.

types of antiviral therapy. The 80 untreated patients constituted
the control group (Table 1).

Untreated Patients Treated Patients
NAs NAs+IFN
Number (n) 80 65 15
Gender
Male (n, %) 56,70% 55,77% 8,67%
Female F (n, %) 24,30% 15, 23% 4,33%
Age (years) (mean * SD) 38,6+10,1 44,8+12,4 45,5+9,9
Serum levels at inclusion
AST (UI/L) (mediane) 25 30 43
ALT (UI/L) (mediane) 29 36 51
HBe-Ag negative (n, %) 78, 98% 60,92% 11,91%
HBV DNA (logls()DI)U/mL] (mean * 26414 3,040,9 3,9¢17
HBsAg qu?:glfg%tli;’;‘lg“ea“ %D, 3,2£0,9 3,9+1,7 3,1:0,8

Treated patients were older, had higher serum ALT
and AST levels, higher HBV DNA. Most patients were HBeAg-
negative (n=122, 76%). Median age was 42 years. The median
value of AST was 27 IU/ml. The median value of ALT was 33,5

IU/ml. Serum HBsAg levels were 3,2 + 0,9 and 3,0 + 0,9 log U/
ml, HBV DNA levels were 2,6 + 1,4 and 3,3 + 1,8 log IU/ml, in
treated and untreated patients, respectively.

3.59
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-
% 3.0+ - NAs
3, == |FM-NAs
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w 201
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Figure 1 - HbsAg kinetics accordance to duration (months)

Treated patients. Baseline serum HBsAg and HBV DNA
levels were 3,0 £ 0,9 and 3,3 + 1,8 (p=0.114). At the end of therapy
51 patients were serum HBV DNA undetectable, 42 received
NAs therapy, 2 received IFN and 7 — combination of drugs. At
the end of follow-up serum HBsAg levels were 1,982+1,527,
2,001+1,720 and 2,112+1,3 log IU/ml in patients treated with
NAs, IFN and add-on therapy, respectively (p=0.169). None of
the patients had side effects.

End of follow-up. Treated and untreated patients were
followed for: 1011 years and 11t1 years, respectively (p=0.076).

Serum HBV DNA was undetectable the end of follow-up in
83 patients, 51 (61%) and 32 (39%) treated and untreated
patients, respectively. An HBsAg decline was observed in 55
patients (68%) and 50 (62%) in treated and untreated patients,
respectively (Figure 1-2). Among patients who demonstrated
an HBsAg decline a HBsAg seroclearance was observed in 10
(18%) and 21 (42%) treated and untreated patients respectively.

End of follow-up in patients receiving therapy. An HBsAg
decline was observed in 45 (81%), 8 (15%) and 2 (4%) of
patients receiving NAs monotherapy, Peg IFN and combination
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of therapies, respectively. HBsAg loss was observed at the end
of therapy in 10 patients. At baseline, initiation of NUCs, Peg
IFN and combination of therapies and end of therapy serum
HBsAg levels were significantly lower in patients demonstrating
an HBsAg loss than in patients HBsAg positive at the end of
follow-up.

124 =o= Untreated
-a= NAs
=~ |FN-NAs

Patients with HBsAg loss (n)
i il
\\\

0 6 12 24 36 9
Time (months)

End of follow-up in patients no receiving therapy. An
HBsAg decline was observed in 50 (62%) patients. HBsAg
loss was observed at the end of therapy in 21 patients. At
baseline serum HBsAg levels were significantly lower in patients
demonstrating an HBsAg loss than in patients HBsAg positive at
the end of follow-up (Figure 2).
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Figure 2 - HbsAg seroclearance according to duration (months)

Discussion

The priority goals of testing are to identify individuals
with undiagnosed disease, as well as those most in need of
treatment or at highest risk of transmission. People living with
chronic hepatitis B should not be burdened with waiting for testing
and treatment until complications occur. Diagnosis of hepatitis
should be easily accessible so that people can aware about their
diagnosis in a timely manner and receive life-saving treatment.

HBsAg loss and seroconversion to anti-HBs is considered
to be the primary treatment objective, indicating a complete
response to therapy and the outcome of the disease. It reflects
immunological control of the infection and confers an excellent
prognosis in the absence of preexisting cirrhosis or concurrent
infections with other viruses [21].

We have investigated HBsAg kinetics under treatment
and no-treatment in patients with CHB. Results indicated that
an HBsAg decline was observed in 68% and 62% in treated
and untreated patients, respectively. Among patients who
demonstrated an HBsAg decline a HBsAg seroclearance was
observed in 18% and 42% treated and untreated patients
respectively.

P. Marcellin et al. [22] estimated that a significantly higher
percentage of individuals who under NA plus PEG-IFN treatment
for 48 weeks had a loss of HBsAg than those receiving NA or
PEG-IFN alone. In our study, an HBsAg decline was observed
more in patients receiving NAs monotherapy, then Peg-IFN and
combination of therapies, respectively.

Alawad AS et al. [23] suggested that loss of HBsAg
(either spontaneous or after treatment) was confirmed in 8% of
HBsAg-positive patients. Seroconversion to anti-HBs increased
over time and appeared to be more frequent after Peg-IFN
treatment.

Study conducted by Mak LY et al. [24] demonstrated that
among untreated patients HBsAg decreased steadily through the

Conclusions

People with chronic hepatitis B should not be burdened
with waiting for testing and treatment until complications occur.
Diagnosis of hepatitis should be easily accessible so that people
can learn about their diagnosis in a timely manner and receive
life-saving treatment.

Treated patients were older, had higher serum ALT and
AST levels, higher HBV DNA. At baseline serum HBsAg levels
were significantly lower in patients demonstrating an HBsAg loss
than in patients HBsAg positive at the end of follow-up. Patients

disease course and remains stable for a long time after HBeAg
seroconversion. The number of HBsAg also reduced moderately
in treated patients receiving NA.

In our study most patients were HBeAg-negative. In
contrast, results of study carried out by Pfefferkorn et al. [25]
estimated HBsAg predicts HBsAg loss during antiviral therapy
of HBeAg-positive CHB patients. Findings of three-year follow
up study of CHB patients treated with TDF [26] showed a greater
decline in HBsAg titer at week 24 of therapy.

Our patients have genotype B or C infection. Previous
studies showed that genotype is not considered as a major
determinant of HBsAg kinetics [27-28].

This study has strengths: a well phenotype cohort with a
long-term follow-up; an evaluation with several points with HBs
quantification.

There are study limitations: it is not a randomized
controlled trial; small sample size, which may bound the
generalizability of the results; the lack of HBV genotype data.

Further research which using statistical analysis to define
a suitable sample size for sufficient statistical power is warranted
to validate the current findings.

Furthermore, close monitoring of quantitative HBsAg
levels during treatment, in addition to the therapeutic value of
baseline, also assistances predict response to therapy.

To sum up, to optimize the effect of successful
treatment and prevention, interventions are needed to increase
the use of testing services and improve linkage to care services,
as well as to keep patients in the continuum of care, from initial
screening to initiation of treatment and to achieve suppression
of viral replication.

treated had an HBsAg decline higher when compare to untreated
patients. However, the mean HBsAg decline was minimal.

The changes in HBsAg kinetics defined by the results
could provide a reference for future research investigating the
use of serum HBsAg levels for response-guided management
when sustained viral suppression is achieved with antiviral
therapy.
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Tyninpeme

B eenamumi enemde keH maparaH xyknarsnsi aypynapobiH bipi. AypyObiH xofapbl xahaHObIK ayblpmnansifbiHa, Xemicmikmepae
JKeHe Kon xemimOi emOey HyckanapbiHa KapamacmaH, BIB xeHe/Hemece BI'C xykmbipraH adamOapObiH Kernwiriei 63 aypynapbi
myparnbi 6inveldi. HBsAg aHmuzeHiHiH XofanybiH myciHy B 2ernamumi eupycbiHbIH UHGEeKUUsCbiH emoeyze, aypyobl aHbikmayobl
OHmadunaHobIpyra xoHe emoenywinepoi 6ackapyra apHanraH rnpenapammapobl 83iprey ywiH eme MaHbI30bl 6071bIn KepiHeodi.

bi3diH makcambiMbl3 HBs xoranmy xbindamObifbl aHbikmay, HBS kuHemukacbl curnammarndbi xoHe HBs memeHOeyiHe
balinaHbicmbi hakmoprap aHbikmay 60s10bI.

90icmepi. byn pempocnekmuemi KoecopmmbiK 3epmmey B 2enamumi gupycbiHaH myblHOafraH CO3blMaribl UHGhEeKUUSIChbI
6ap 160 nayueHmmi (emOey meH bakbiiiay monmapbi) KaMmumbiH ManiiMemmep 6a3acbiH KondaHa ombIpbin Xypei3indi. TipkenzeH
nayueHmmep yakbim eme Kese bipHewe KaH yneinepiH mandaymeH y3ak mep3imoi bakbiiaydaH emmi.

Hemuxeci. EMOeneeH Haykacmap ynkeHipek, AJTT xxoHe ACT deHeelii xorapbi, B supycmsik 2enamumi [JHK xorapbi 600bI.
KaH capbicybiHOarbl HBsSAg OeHeelinepi muiciHwe emoenzeH xeHe emoenmezeH nayueHmmepde 3,2 + 0,9 xoHe 3,0 + 0,9 nozapugpmoik
ME/mn, B supycmsix eenamumi [JHK OeHeelnepi 2,6 + 1,4 xoHe 3,3 + 1,8 nocapugpmdik ME/mn Kypadsbi. [NeaundeHeeH uHmepgepoH
MeH Hykneomuod aHanoamapbiH anfaH B supycmsik eenamumi berceHOi emMec macbimandaywbinapbl eMOenmMegeH nayueHmmepmeH
canbicmbipraHOa HBsAg memeHdeyi meH HBSAg xoranmy xbindamobifbiH me3demeoi.

KopbimbiHObl. KaH capbicybiHOarbl HBsSAg OeHeeliHiH memeHOey KuHemukacbl emoenimezeH emoernywinepee KaparaHoa
emOerneeH emOenywinepde MmaHbI30bipaK. byn manday cosbinmansi B 2enamumiH emOeyz2e apHanraH muimOi npernapammapobi
XXoHe aypyObiH ayblpmnanbifbiH a3almy ywiH epme duazHoCmuKaHbl OHmaunaHobipy 6olibiHwa ycbiHbicmapob! a3ipney ywiH HBsAg
JKOFasybIH XaKcbl MyCiHy MaHbI30bl eKeHiH pacmadiobl.

TyuiH ce3dep: B eenamumi supycbiHaH mybiHOaraH co3dbinmarbsl uHgekuyusi, HBsAg xoranybl, HBSAg KuHemukachl, supycka
Kapcbl emoey.
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Pestome

lenamum B siensiemcsi 00HUM U3 caMbiIX pacrpocmpaHeHHbIX UHGheKUUOHHbIX 3abonesaHuli 8 Mupe. Hecmompsi Ha 8bICOKoe
2nobanbHoe bpems 6onesHu, a makxe Ha OocmuxeHuss u OocmyrHble eapuaHMbl f1e4eHUs], 6OMbWUHCME0 UHUUUPOBAaHHLIX
supycamu BIB u/unu BIC, nwodel ocmatomcsi 8 HegedeHuu O cgoem 3abornesaHuu. [NMoHumaHue nomepu aHmuzeHa HBSAg
npedcmaernsemcsi XKU3HEHHO 8axHbIM Oris paspabomku nekapecme Oris 1edeHUs1 8upycHoU UHGhekyuu eenamuma B, onmumu3ayuu
8bisi8rieHUs 3abonesaHus U MeHeOXMeHma nayueHmos.

B ces3u ¢ amum, Mbl cmasuunu neped coboli crnedyrouue yenu: onpedeneHue ckopocmu nomepu HBs, onucaHue KuHemuka
HBs u ebisigrnieHue ¢hakmopos, cesi3aHHbIX CO CHUXeHuem HBs.

Memodsi. [aHHoe pempocriekmugsHoe Ko2opmHoe uccredogsaHue 6bio nposedeHo C Ucnonb308aHueM 6asbl OaHHbIX,
skmoyasweli 160 nayueHmMos ¢ XpoHuU4Yeckol uHghekyuel, 8bi3gaHHOU 8UPYycOM 2eramuma B (2pynnbi neyeHuss u KOHMPOsbHas
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epyrnna). BkntodyeHHble 8 uccriedosaHue nayueHms Mpoxoousu 0o120CcpoyHoe HabrdeHue ¢ aHaIu3o0M HECKONbKUX 0bpa3yos
Kposu 8 meveHue ornpedeneHHo20 8PEMEHU.

Pesynbmamei. [ponedyeHHble nayueHmsl bbi1u cmapuwe, umenu 6onee sbicokue yposHu AJTT u ACT, 6onee abicokyto JHK
HBV. ¥YposHu HBsAg & cbisopomke Kposu cocmasurnu 3,2 + 0,9 u 3,0 £ 0,9 nozapugpmudeckux ME/mn, yposHu JHK HBV cocmasurnu
2,6 + 1,4 u 3,3 + 1,8 nozapugpmuyeckux ME/mMn y nponeveHHbIX U HENEYEHbIX NayUueHmMo8 cOOMmMaemcmaeHHO. Y HeakmueHbIX
Hocumenel BB uHgekyuu, rnonyyaswux rneaunuposaHHbIli UHMepgepoH U HyKneomuoOHble aHanoau, Habnodanock yCKopeHue
CHUXeHus1 u ckopocmu rnomepu HBsAQ e cpasHeHuu ¢ nayueHmamu, He rosy4asuwumu f1e4eHUs.

Bb180o0bI. KuHemuka cHuxeHusi yposHs HBSAg 8 cbisopomke Kposu 6oree cyu,ecmeeHHa y MpOosIeYeHHbIX nayueHmos
10 cpasHeHUo ¢ rnayueHmamu, He rnoryYyaswumu nedeHue. [aHHbil aHanu3 nodmeepxdaem, 4mo fy4qwee rnoHuUMaHue rnomepu
HBsAg umeem saxHoe 3HadeHue 0Orisi pa3pabomku 3¢hghekmusHbIX npenapamos OISl /Ie4eHUs] XPOHUYecKo2o 2ernamuma B u
npednoxeHul Mo onmumu3ayuu paHHel duaeHOCMUKU Of1si CHUXeHUs1 6pemeHu 3aboresaHust.

Knroyeable crioga: xpoHu4yeckasi UHQEKUuUsi, 8bi3eaHHasi supycom 2enamuma B, nomepsi HBsAg, kuHemuka HBSAg,
IPOMUBO8UPYCHOE ITeYeHUE.
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