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ABSTRACT

Relevance: From 2010 to 2019, prostate cancer incidence increased, and prostate cancer mortality decreased in Kazakhstan. The
peak incidence was observed in patients aged 70 years and older. The East Kazakhstan region had a higher incidence and mor-tality from
prostate cancer than the national average.

The study aimed to assess the indicators of prostate cancer epidemiology in the East Kazakhstan region from 2010 to 2019.

Methods: The study calculated prostate cancer incidence, mortality, one-year and five-year survival, and early detection from 2010
to 2019. The statistical significance was assessed by the one-factor linear regression method. Intensive epidemiological in-dicators were
calculated per 100 000 male population.

Results: The prostate cancer incidence in East Kazakhstan increased from 2010 to 2019, while the mortality rate increased slightly.
There was a statistically significant upward trend for incidence (p=0.009) and a statistically insignificant trend for mortali-ty (p=0.900).

One-year survival with prostate cancer tended to decrease. However, the trend of one-year survival rates had no statistical significance
(p=0.202).

Five-year survival with prostate cancer in East Kazakhstan during the study peri-od tended to decrease. However, the trend in the five-
year survival rates of patients with prostate cancer in East Kazakhstan had no statistical significance (p=0.826).

Early detection of prostate cancer in the early stages remained sustainable in the range of 72.7-77.4. In 2019, this indicator decreased
to 63.2%.

The share of prostate cancer cases detected at stage Il tended to increase. The proportion of prostate cancer cases detected at stage
1V tended to decrease during the study period.

Conclusion: The prostate cancer epidemiological rates in East Kazakhstan were unstable in the study period. The incidence tended to
increase; the mortality rate fluctu-ated within small limits and remained sustainable. The one-year survival rate tended to decrease. The
five-year survival rate was slightly increasing. There was an increase in the detection of prostate cancer at stage 111, while the detection at
stage 1V tended to decrease. Early detection of prostate cancer has decreased with an increase in detection at stage Ill. The proportion of

prostate cancer cases detected at stage 1V in the study pe-riod tended to decrease.
Keywords: Prostate cancer, incidence, mortality, survival, the East Kazakhstan region.

Introduction: Oncological diseases lead among the
causes of death globally and are the main obstacles to
increasing life expectancy [1]. According to the World
Health Organization, cancer has become the first or sec-
ond leading cause of death in people below 70 years in
112 out of 183 countries and ranked third or fourth in 23
more countriesin 2019 [2]. Worldwide, the burden of can-
cer incidence and mortality is growing due to population
aging and growth and the changes in the prevalence and
distribution of major cancer risk factors, including those
related to socioeconomic development [3, 4].

Prostate cancer was the second most common can-
cer and the fifth leading cause of cancer death among
men in 2020. Almost 1.4 million new cases and 375,000
deaths from prostate cancer were registered in the
world. Prostate cancer was the most common cancer

in men in 112 countries, followed by lung cancer (in
36 countries), colorectal cancer, and liver cancer (in 11
countries). Lung cancer was the leading cause of cancer
mortality in men in 93 countries, followed by prostate
cancer (48 countries) and liver cancer (23 countries). In
2020, prostate cancer ranked second in countries with
a high human development index, with a prevalence
of 37.5 per 100,000 population, and ranked first in
countries with a low human development index, with
a prevalence of 11.3 per 100,000 population [1].

In Kazakhstan, prostate cancer incidence rose sharp-
ly from 2010 to 2019 due to the implementation of
screening for prostate cancer by detecting serum pros-
tate-specific antigens. However, in 2015-2016, there
was a decrease in prostate cancer mortality in Kazakh-
stan. In East Kazakhstan, prostate cancer incidence and
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mortality were above the national average [5]. One of
the reasons for that was a challenging environmental
situation due to the chemical pollution from the exten-
sive industrial production in Ust-Kamenogorsk - the ad-
ministrative center of the East Kazakhstan region [6]. Ra-
diation exposure from the long-term operation of the
Semipalatinsk nuclear test site in East Kazakhstan also
worsened the epidemiological situation for oncological
diseases [7].

The study aimed to assess the indicators of pros-
tate cancer epidemiology in the East Kazakhstan re-
gion from 2010 to 2019.

Materials and methods: Data for the analysis was
obtained from official statistical sources: Form No.
35 Annual “Report on patients with malignant neo-
plasms” and statistical materials “Indicators of the On-
cological service of the Republic of Kazakhstan” from
2010 to 2019. The study calculated epidemiological in-
dicators for prostate cancer, including incidence, mor-
tality, one-year and five-year survival, and early detec-

tion since stage I-ll cases are the most favorable from
the point of effective treatment and patient survival.
The study included all registered incidence and mor-
tality cases for the study period. Intensive epidemio-
logical indicators were calculated per 100,000 males.

Statistical processing was made using the Statistical
Package for the Social Sciences (SPSS) version 20.0 for
Windows (Semey State Medical University). The average
long-term epidemiological indicators for the specified
period were calculated. One-factor linear regression
was used to analyze and evaluate the statistical signif-
icance of the trends revealed [8]. The study results were
presented in arithmetic averages for the average inci-
dence levels for the studied period and non-standard-
ized linear regression coefficients (B) with 95% confi-
dence intervals (Cl). For each regression coefficient, the
achieved statistical significance was recorded.

Results: Figure 1 shows prostate cancer incidence
and mortality dynamics in East Kazakhstan from 2010
to 2019. The figures are provided per 100,000 males.
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Figure 1 - Dynamics of prostate cancer incidence and mortality in East Kazakhstan, 2010-2019
(per 100,000 males)

According to Figure 1, prostate cancer incidence in
East Kazakhstan increased significantly: from 16.1 in
2010 to 35.0 in 2013, obviously due to the implemen-
tation of prostate cancer screening by detecting serum
prostate-specific antigens. Then the prostate cancer in-
cidence rate decreased to 34.1 in 2014, slightly increased
t0 37.1in 2017, and then decreased to 33.0 in 2019.

Prostate cancer mortality in East Kazakhstan fluc-
tuated within small limits: from 8.3 in 2010 to 10.9 in
2012. Then there was a slight increase to 11.2 in 2016,
a sharp decrease to 3.8 in 2017, and another increase
t0 9.4in 2019.

Trend analysis showed a statistically significant
upward incidence trend (B=0.31; 95% CI: -0.01, 0.52;
p=0.009) and a statistically insignificant mortality

trend (B=-0.07; 95% Cl: -1.27, 1.14; p=0.900) during the
study period.

The patients’one-year and five-year survival are key
treatment effectiveness indicators, which depend on
timely prostate cancer detection at early stages. Figure
2 shows the dynamics of one-year survival of prostate
cancer patients in East Kazakhstan from 2010 to 2019.

The trends in one-year survival (Figure 2) demon-
strated a wave-like fluctuation, decreasing to 36.8% in
2014. Then the one-year survival increased to 68.8%
in 2016, dramatically decreased to 42.9% in 2017, and
amounted to 33.3% in 2019. However, the regression
analysis showed no statistical significance of chang-
es in one-year survival (B=-0.114; 95% Cl: -0.303, 0.075;
p=0.202).
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Figure 2 - Trends in one-year survival of prostate cancer patients, 2010-2019

The trends in the five-year survival of prostate can-
cer patients in East Kazakhstan from 2010 to 2019 are
presented in Figure 3.

The dynamics of five-year survival of prostate can-
cer patients (Figure 3) showed that the five-year sur-
vival progressively decreased from 32.8% in 2010 to
17.5% in 2016 and began to increase in 2017, reach-
ing 32.5% by 2019. However, the regression analysis

showed no statistical significance of changes in five-
year survival (B=-0.038; 95% Cl: -0.428, 0.351; p=0.826).

Since the prostate cancer stage at detection is a
critical prognostic factor for patient survival, early de-
tection is crucial from both clinical and public health
perspectives. Figure 4 shows the trends in prostate
cancer detection by stages in East Kazakhstan from
2010 to 2019.
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Figure 3 - Trends in five-year survival of prostate cancer patients, 2010-2019

As seen in Figure 4, in East Kazakhstan, during the
study period, the share of prostate cancer detection
at stages |-l increased from 55.7% in 2010 to 80.7% in
2013. The early prostate cancer detection rate varied
from 72.7 to 77.4, with a decrease to 63.2% in 2019.
The share of late prostate cancer detection (stag-
es Il and IV) tended to decrease. However, the share
of prostate cancer cases detected at stage Ill, which
equaled 21.7% in 2010, decreased to 10.5% in 2013
but reached 24.9% in 2019. The share of prostate can-
cer cases detected at stage IV decreased from 22.6%
in 2010 to 12.0% in 2019. According to the regression
analysis, the trend in early detection rate for prostate
cancer was statistically insignificant (B=0.28; 95% Cl:
-0.01, 0.56; p=0.053).

One-year survival of prostate cancer patients in East
Kazakhstan decreased from 66.7% in 2011 to almost
twofold in 2014 but increased to 68.8% in 2016. Then,
it decreased to 33.3% in 2019. However, the trend in
one-year survival rates was not statistically significant
(p=0.202).

The five-year survival of prostate cancer patients
in East Kazakhstan during the study period decreased
from 32.8% in 2010 to 17.5% in 2016. Then it increased
and reached 32.5% in 2019. However, the trend in five-
year survival of prostate cancer patients in East Ka-
zakhstan was statistically insignificant (p=0.826).

In 2013-2015, in 11 regions of Kazakhstan, where
the screening program was conducted, prostate can-
cer was detected at stages I-ll in 1763 men (58.6%)
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and stages llI-IV - in 1244 (41.4%). In 5 regions with no
screening, prostate cancer was detected at stages |-l

in 372 men (43.5%), with 483 cases of prostate cancer
detected at stages IlI-1V (56.5%) [9].
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Figure 4 - Trends in prostate cancer detection by stage, 2010-2019

According to our study, early detection of prostate
cancer in East Kazakhstan increased in 2013, remained
stable between 72.7-77.4, and decreased to 63.2% in
2019. At that, the share of detection at late stages Il
and IV tended to decrease. Thus, the share of cases
detected at stage lll decreased till 2013 and then in-
creased, reaching 24.9% in 2019. However, the share of
cases detected at stage IV was decreasing.

Discussion: Prostate cancer incidence varies from
6.3 to 83.4 per 100,000 males in different regions of
the world, with the highest rates in Northern and
Western Europe, the Caribbean, Australia, New Zea-
land, North America, and South Africa, and the low-
est rates in Asia and North Africa. Regional mortality
rates correspond to the incidence. The highest mortal-
ity is registered in the Caribbean, Sub-Saharan Africa,
and Micronesia/Polynesia. Prostate cancer is the lead-
ing cause of cancer death among men in 48 countries,
including Sub-Saharan Africa, the Caribbean, Central
and South America (Ecuador, Chile, and Venezuela),
and Sweden [10].

In Kazakhstan, more than 1,200 new prostate can-
cer cases are registered yearly. This malignant pathol-
ogy is more common in men of the Caucasian race
than in Asians. Kazakhstan has a relatively high pros-
tate cancer prevalence among elders. The number of
patients with this pathology in Kazakhstan tends to in-
crease [11].

Our study showed that the incidence rate in East
Kazakhstan tended to increase from 2010 to 2019 and
peaked in 2017, amounting to 37.1 per 100,000 males.
The increase in prostate cancer incidence has been ob-
served since 2013, when a screening program was in-
troduced to detect serum prostate-specific antigens.

The prostate cancer mortality in East Kazakhstan
was growing slightly. It peaked in 2016 at 11.2 per
100,000 males, then decreased to 9.4 per 100,000 male
population. The upward trend was statistically signifi-
cant for incidence (p=0.009) and statistically insignifi-
cant for mortality (p=0.900).

Survival rates are among the most important indi-
cators to assess the quality of cancer control programs.
Research shows an improving survival with prostate
cancer [12]. However, studies on prostate cancer sur-
vival in Asia report contradictory results. In China, from
1992 to 2000, the five-year relative survival with pros-
tate cancer amounted to 32.5% [13], while in South Ko-
rea, a study by K.W. Jung et al. registered a five-year
survival of 67.2% in 1996-1999 and 93.3% in 2010-2014
[14-16]. In a study in Iran, the overall five-year surviv-
al rate was 36.1% [17]. In another study conducted
among various ethnic groups in China for many years,
the survival rate ranged from 26.6% to 78%, indicat-
ing a noticeable tendency to fluctuate and a signifi-
cant difference between different ethnic groups [18]. A
study by H. Xu et al. in China revealed a substantial dif-
ference in five-year survival with prostate cancer be-
tween patients with arterial hypertension (28.5%) and
the control group (48.3%) [19].

Conclusion: The prostate cancer epidemiological
rates in East Kazakhstan were unstable in the study pe-
riod. The incidence showed a statistically significant
upward trend, with no sharp fluctuations in mortali-
ty rates. The one-year survival showed a statistically
insignificant decrease at a statistically negligible in-
crease in the five-year survival. There was an increase
in the detection of prostate cancer at stage lll, while
the detection at stage IV tended to decrease.
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AHJIATIIA

HIBIFBIC KABAKCTAH OBJIBICBIHJAAFBI 2010-2019 KBIJIIAPJJAFbI KYBIKACTbI
BE31 OBBIPBIHBIH ITUAEMHUOJOT USICBI

X.T. Ymypsaxoé', /I.P. Kaiioaposa', I'M. Illanzymoaesa’, /1.0. Hukoneuweun®, A.b. Xaummam?, C.0. Cazudynnun®, A.E. Hopaes*

"«Ka3ak oHKkonorus eHe paavonorus FuinbiM1-3epTTey MHCTUTYTI» AK, Anmarel, KasakcTan Pecny6nmkacs!;
2«Cemeit MeauumHa yHuepeuteTi» KeAK, Cemeit, KasakctaH PecnyGnmkachl;
3«Mepnnknab [xopmkus» Knunukacsl, Tounue, Mpysus;
#LKO ACE LLUKO kencanansik «OHkomorust xaHe xupyprus optansifbly LXKK KMK, ©ckemen, Kasakctan Pecnybnvkacs!

Oszexminizi: Kazaxkcmanoa 2007-2016 acvinoap apanvizvinoa Kyvikacmel oesi oovipvivern (KbBO) colpkammanyusliblkmoly 6Cyi dcoHe 00aH
oonamuin enim-sHcimimuiy memenoeyi oatikanovl. KbO iciei aypywanovix 70 scacman scoz2apwl. [Llvievic Kazakcman obnvicor KBO aypyuwanovies

MeH ONIM-JICIMIMIHIK JC02apbl KOPCEMKIUMepiMeH CUnammanaobi.

3epmmeyoin maxcamot. [lvizvic Kazaxcman obnvicoinoa 2010-2019 scvindapur KBO snudemuonozuanvik kopcemxiwimepin bazanay

Aoicmepi: Ne35 noican dscwinovik "Kamepni icikmepmen ayvipamoin Haykacmap mypaisi ecen”. 2010-2019 scvinoap apanvizeinoa aypyuian-
ObIK, 611iM, Oip HCLLIOBIK, bec HcbLnobik omip cypy, KbO epme camvicvinoa anvikmay ecenmendi. CmamucmuKanblk Maybl30blibl2bli 0a2aniay yuin
6ip chakmoprel coi36IKMbIK pecpeccust d0ici KoN0anwiiobl. Kapkwvinovl snudemuonocusiivik kopcemxiwumep 100 000 ep aoameaa ecenmenzen

Homuocenep: [IIKO-oa 2010-2019 scvinoaper aypyuanovik kepcemkiuii ocy ypoicite ue 6010bi. LIIKO-0a KbO 6onamuin onim-scimim kep-

cemxiwi azoan ecy ypoicite ue 6010bl. byi pemme colpKammanyublivlk yulin Cmamucmukaiblk Maysl30bl 6cy mpendi baiikanowt (p=0,009), an
onimM Kepcemkiwmepi yuin mpenoi cmamucmukansik eseyciz oonovt (p=0,900). Haykacmapowiy oipocuLnoviy emipcipy kepcemxiwt KBO 6onean
KeMmioi. Anailoa OipicuLIObIK OMIP CYyPY KOPCEMKIUMEPIHiK MpeHOl Cmamucmukanivik Monee ue 6oamaovt (p=0,202). [IIKO-oa KbO 6ap nayuernm-
mepoiy bec HCbIIObIK OMID CypPy OUHAMUKACH] 3epmmencer KezeHoe memeHnoey ypoicine ue 6onovl. Anaiioa, LLIKO-0a KBO 6ap nayuenmmepoiy
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bec HCbLIObIK OMID CYypY KOpCemKIumepiniy mpeHoi cmamucmukanivly monee ue 6oamaovt (p=0,826). KbO epme camvicbiHOa mypaxmul Kepceni-
Kiwmepee ue 6010wl dncone 72,7-77,4 apanvievinoa eseepoi, an 2019 scwinel 6y kopcemkiut 63,2%-ea Oeiiin momenoedi. Anvikmanean KbO yreci
11 camwioa ynzaro ypoicine ue 6010v1. IV cameioazer KBO yreci 3epmmenemin kezeqoe memenoey ypoicite ue 6010bl

Kopoimuvinowi: 3epmmey xezeyinde LLIKO-0a Kyvix acmvl 6e3iniy Kamepai icieiniy snuoemuoni02usnbly Kopcemxiwmepi mypaxkcol3 60obl.
KBO aypywanoviebl yrearo ypoicine ue 6010bl, 61iM KOPCEMKIWI a3 wekme ayblmyblobl HCoHe Mypakmbvl Cunamia ue 60a0vl. Bipocwiiowbik emip
cypy ounamuxacvt KEO momenoedi. bec acblioblk omip cypy cephnini cmamucmukanibly mypebloan wamanl ocy mpenoine ue 6010wl. 11 camvioa
KO anvikmayoviy scozapeiiayet 6atikanovl, IV cameicvinoa KbO anvikmay memernoey menoenyuscoina ue 6010bl. KBO epme campicblHOa aHbIK-
may 111 kezenoe anvikmayoviy apmyvina éaiinanvicmsl momenoeoi. 1V camvioaev: KBO yreci sepmmenemin kesenoe momenoey ypoicite ue 6010bl

Tyuinoi co30ep: Kyvikacmol 6e3i 06vipvl (KbO), aypywanovix, enim-scimim, emip cypy oeneeiii, [llvievic Kazakcman obnbichi.

AHHOTANUSA

SMUAEMUOJIOTAA PAKA ITIPEJCTATEJIBHOM )KEJIE3BI
B BOCTOYHO-KA3AXCTAHCKOM OBJIACTH 3A 2010-2019 roast

X.T. Ymypsaxos', /I.P. Kaiidaposa', I M. Ilanzymébaesa’, /1.0. Huxoneuweunw®, A.b. Xaummam?, C.0. Cacuoynnun®, A.E. Hopaes*

'AO «Kasaxckuii Hay4Ho-1CCrea0BaTENbCKMIA MHCTUTYT OHKOMOTAM 1 paguonorvny, Anvatel, Pecnybnuka Kasaxctas,
HAO «MeauuumHckuii yHuBepcuTeT r. Cemeit», Cemedt, Pecnybnuka Kasaxcrah,
3«Meanknab Ixopmkusy, Tounucn, Mpysus;
“KI'M Ha MXB BKO MHoronpodmnbHbii «Liertp OHkonorun u Xupyprimy Y3 BKO, YcTb-Kameroropck, Pecnybnuka KasaxcraH

Axmyansnocme: B Kasaxcmane ¢ 2010-2019 ze. nabaiooancs pocm 3a007e6aeMOCMU U CHUMCEHUE CMEPIMHOCIU OM PAKA NPeocmamenbHou
orcenesvl (PIDK). ITuk 3a6oneeaemocmu PIDK npuxooumces na éospacm 70 iem u cmapue. Bocmouno-Kasaxcmanckas oonacme xapakmepusyemcsi
bosee gbicoKuMU NOKazamenamu 3aboneeaemocmu u cmepmuocmu om PIDK, uem 6 cpednem no cmpare.

Lenv uccneoosanus — oyenums snudemuonocuyeckue noxazamenu PIDK ¢ Bocmouno-Kasaxcmarcxkoii oonacmu 3a 2010-2019 2.

Memoowi: Paccuumbleanucy UHYUOEHMHOCMb, CMEPMHOCIb, OOHOJCMHSIS, NAMUICMHAA Gblocusaemocmu, sviasisemocms PIDK na pannux
cmaousix 3a nepuod 2010-2019 ze. /s oyenxku cmamucmu4ecKkoi 3HauuMOCmu UCHONb308ANCSH MeMOO 0OHODAKMOPHOU IUHEHOU pe2peccuu.
Hnmencusnvie snudemuonocuieckue nokasamenu paccuumuiéanucy na 100 000 mysiccrkozo nacenenus.

Pesynvmamaur: [loxazamens 3a60ne6aemocmu ¢ BKO 3a 2010-2019 22. umen menoenyuio k 3HauumenbHOMy pocmy, d NOKA3amenb CMEpnHo-
cmu om PIDK 6 BKO — k nHebonvuwiomy pocmy. Ilpu smom naba00ancs cmamucmudeckull 3SHa4umMblil 60CX00AuULL MpeHo 0ist 3a60e6aemMocmu
(p=0,009), a ons nokazamesnei cmepmuocmu mpeno vl cmamucmuyecku Hesnayumvim (p=0,900).

Iokazamensb oonoremuel gvlcugaemocmu nayuenmos ¢ PIDK umen menoenyuio k chudicenuio, Komopas ne 0ulia cmamucmuiecKu 3Haiu-
Mot (p=0,202).

Junamuxa namuremneii gvidcusaemocmu nayuenmos ¢ PIDK ¢ BKO 3a uzyuaemblil nepuoo umena menoeHyuio K CHUICEHUI0, OOHAKO Makice
6e3 cmamucmuueckoul snavyumocmu (p=0,826).

Buvisignsiemocmo PIDK na pannux cmaousx Oviia cmabunvHoll u éapvuposana 6 npeoeiax 72,7-77,4, oonako 6 2019 2. smom nokazamens
crusuncs 0o 63,2%.

Jons cnyuaee PIDK, sviasnennvix na 111 cmaouu, umena mendenyuro K yeenuvenuto. [lons cayuaes PIDK, sviasiennvix na IV cmaouu, 3a usyua-
eMblil nepuoo umend MmeHOEeHYUuIo K CHUNCEHUIO.

Saknouenue: Snudemuonocuveckue noxasamenu PIDK ¢ BKO 3a uzyuaembvlii nepuoo umenu Hecmadbunvhulil xapakmep. [lokazamens 3a00.e-
8AEMOCHIU UMEN CINAMUCIUYECKU 3HAYUMBII MPEHO K yeeauyenuio, nokasamens cmepmuocmu om PIDK cywecmeenno ne usmensncs. Habooancs
CMamucmuyecKu He3HavUMbll MpeHo CHUICEHUs 0OHoemHell gblocusaemocmu. Takace HabN00ancs CMamucmu4ecku He3HaA4UMbLIL Mpero Yeeiu-
uenus nssmuiemuell gvloicueaemocmu. Ommeuen pocm svisignsiemocmu PIDK na 111 cmaouu, evisisisiemocmos PIDK na IV ecmaouu umena menoenyuio
K cHudcenuro. Beiasnaemocmo PIDK na pannux cmadusx cHusunacs 3a cuem ysenuyenus evisaeusiemocmu na 111 cmaouu. /lonsa PIDK na IV cmaouu
3a uzyHaemvlil nepuood UMend MmeHOEHYUIo K CHUICEHUIO.

Knioueswvie cnosa: pax npedcmamenvnoii scenesvr (PIDK), 3a6omeeaemocms, cmepmuocms, gvidcusaemocms, Bocmouno-Kazaxcmanckas
obnacme.
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