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Abstract

Background: Breast cancer (BC) is the most frequent cancer diagnosed in women worldwide, including Kazakhstan.
Over the last decade, many factors influenced changes in the epidemiological indicators of BC in in Kazakhstan. This study
aimed to explore the epidemiological data of BC from 2012 to 2021 in Kazakhstan.

Materials and methods: Official statistics on BC were studied for the period 2012-2021 (“Report on patients with
malignant diseases”, statistical data of the Committee on Statistics of the Ministry of National Economy of the Republic of
Kazakhstan). Prevalence, incidence and mortality rates, average growth incidence and mortality rates, the proportion of BC
cases detected in the early stage (1) were analyzed retrospectively.

Results: The crude incidence rate (CIR) and age-standardized incidence rate (ASIR) of BC were 48.2 and 44.4 per
100,000 female population respectively. The crude mortality rate (CMR) from BC was 13.9 (95% CI 12.7-15.1) in study
period, the age-standardized mortality rate (ASMR) from 2017 to 2021 was 11.2 (95% CI 10.1-12.3).

The highest incidence and mortality rates of BC per 100,000 population were in Pavlodar region (39.2+1.8 and
10.7£0.9). The lowest rates of incidence and mortality of BC were amounted in Turkestan region (11.0+1.1 and 3.540.06).
The mortality incidence coefficient was 0.28 average and varied by region from 0.21 (Karaganda region) to 0.41 (Zhambyl
region). From 2017 to 2021 the proportion of patients diagnosed with BC in stage | was 28.8% and in stage Il 55.7%.

Conclusion: The epidemiological situation of BC in Kazakhstan showed a tendency for improvement, with a decrease in
the mortality rate and a rise in the incidence rate. During the study period, the identification of patients with stage Il breast
cancer prevailed. Substantial variability of epidemiological data among the regions of Kazakhstan indicates the necessity of a
detailed study of risk factors of BC and the effectiveness of mammographic screening in the regions in order to take
impactful healthcare measures.

Keywords: breast neoplasms, breast cancer, incidence, mortality, early diagnosis, Kazakhstan.

Pestome
AMUAEMUONONrNA PAKA MOJTIOMHOM XKEJE3bl
B KA3AXCTAHE 3A NEPUOA 2012-2021 I'T.

Fayxap A. AyHeHoBal, XXanHa A. Kanmaraeeal, Aunapa P. Kanpgapoeaz2,
Oxkcana B. lLlatkoeckan2, Anma XK. Xeinkangaposa2, EneHa A. MapueHko3,
Axap A. Oocynosa4, Paupa U. ®ansosa4, Haranua E. Nywkosa?
! Kazaxckuit HaLMOHaNbHLIN yHUBepcUTeT UMeHn Anb-®apabu, PakynbTeT MeAULMHBLI U
3apaBooxpaHeHus, Anmatbl, Pecny6nuka KasaxcraH;

Kasaxckui Hay4yHo-uccnegoBaTenbCKMA UHCTUTYT OHKONOrMu n paguonorun, Anmarbl, Pecnybnuka
KasaxcTaH;
3 ToBapuLEeCTBO C OrpaHM4eHHOW OTBETCTBEHHOCTLIO «Invivoy, Anmartbl, Pecnybnuka KasaxcraH;
‘HAO «MeauumnHckuin yHusepcuteT Cemen», Kadhegpa o6uienn BpauyeGHOM NpakTUKK,
r. Cemen, Pecny6nuka KasaxcraH.

AkTyanbHocTb: Pak MonouHoit xenesbl (PMXK) sBnsieTcs Haubornee 4acTbiM OHKOMOMMYECKUM 3aboneBaHueMm,
[MarHoCTMPYEMbIM Y XEHLIMH BO BCEM MMpeE, B TOM uncne n B KasaxcrtaHe. 3a nocrnegHee fecatunetvie Ha W3MEHEHWe
anuaemuonoryeckux nokasarenen PMXK B KazaxctaHe noBnusno MHOXECTBO (DaKTOPOB.

Llenbio Hallero mccrnepoBaHus ObiNo M3yyeHWe OCHOBHBLIX 3nuAemuonoruyeckux nokasatenenn PMXK B Pecnybnvke
KasaxcraH (PK) 3a nepuog 2012-2021r.

Matepuansl u meTtoabl. [Ins npoBefeHNs SNMAEMUONOTMYECKOr0 aHanusa MCnomnb3oBaHbl AaHHble OuMLManbHbIX
cTatucTuyeckux otyetoB 3a nepuop 2012-2021r («OTyeT 0 GOMbHBIX 3MOKAYECTBEHHLIMK 3ab0NEBaHUSMI», AaHHble
Komuteta no cratuctuke MuHuctepctBa HaumoHanbHoi skoHoMUKkM PK). M3yyeHbl nokasaTenu pacnpoCTpaHEeHHOCTH,
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3aboneBaemocT, CMEPTHOCTM («rpybble» W CTaHLAPTU3MPOBaHHbIE MO BO3PacTy), CPEAHWiA NpupocT 3aboneBaemocTn u
CMEPTHOCTK, a Taloke fons cryvaes PMX, BbisBNeHHbIX B paHHen cragum (1).

Pesynbtatbl. «[pybas» (CIR) u cranaapTusosaHHas sabonesaemocts (ASIR) PMX cocrasunm 48,2 1 44,4 Ha 100 000
XEHCKOTO HaceneHusi, cooTBeTcTBeHHO. CpefHui nokasatenb «rpyboi» cmeptHocT (CMR) 3a nepwog 2012-2021r
coctasun 13,9 (95% W 12,7-15,1), cTaHgapTM3anpoBaHHbIi nokasartens cmeptHocTh (ASMR) ¢ 2017 no 2021r. - 11,2 (95%
11 10,1-12,3) Ha 100 000 xeHckoro HaceneHusi. Camble BbICOKVe NokasaTtenu 3aboneBaemMocTy 1 cmepTHocTh oT PMXK Ha
100 000 HaceneHus 6binu B MaBnogapckon obnactu (39,2+1,8 n 10,7+0,9). Camble HU3kue nokasaTenu 3aboNeBaemMocTy 1
cmepTHocTn o1 PMXK oTmeueHbl B TypkectaHckon obrmactu (11,021, u 3,5£0,06). CooTHolwEHNE CMEPTHOCTM W
3abonesaemoctu (M/l ratio) B cpegHem coctasun 0,28 u Bapeuposan no pernoHam ot 0,21 (KaparaHguHckas obnacts) 4o
0,41 (XKam6binckas obnactb). C 2017 no 2021 r. gons 6onbHbIX ¢ guarHozom PMX | ctagum coctaeuna 28,8%, Il ctagum —
55,7%.

3akntoyeHue: anuaemuonornyeckas cutyauus no PMXK B KaszaxctaHe OeMOHCTpUpYeT TEHOEHLMIO K YMyYLLEHNIo 3a
CYET CHWXKEHUS CMepTHOCTM Ha (poHe pocTa 3aborneBaemocTu. 3a u3yyaemblii Nepuos NpeBanupoBano BbiSBMEHWE
BoneHbix co Il ctaguein PMX. CywectBeHHas BapuabenbHOCTb SNMAEMMONOTMYECKUX AaHHbIX MO pernoHam KasaxcraHa
CBUOETENLCTBYET 0 HEOOXOANMOCTH AeTanbHOro u3yyeHus dakropos pucka PMX n achdhekTBHOCTM MamMmorpadnyeckoro
CKPWHUMHIa B pervoHax ans npoBeaeHns ahekTMBHLIX NeveOHO-NPoUIaKTUYECKUX MEPONPUATUIA.

Knrouesnble crnoea: pak MomoyHoU xene3bl, 3aboiegaemocmb, CMEPMHOCMb, paHHsIA QuagHocmuka, Kazaxcmar.

Tyvingeme
KASAKCTAHOAfbI 2012-2021 XbIJIFA APHAJIFAH
CYT BE3l OBbIPbIHbIH NMUVAEMUOJIOIUACDHI

Fayxap A. AQyHeHoBal, XXanHa A. Kanmaraeeal, Aunapa P. Kanpgapoeaz2,
OxkcaHa B. lllatkosckana?, Anma XK. XXvinkanpapoBa2, Enena A. Map4yeHko3,
Axap A. Oocynoea4, Pampga U. ®ansosa4, Hatanusa E. NywkoBa?

1 9n-Papabu aTbiHparbl Kasak ynTTbiKk yHuBepcuTteTi, MeauumHa xaHe aeHcaynbiK dpakynbTeTi,
Anwmarbl K., KazakctaH Pecny6nukacsi;

% Ka3aK OHKOMOIMS XoHe paguonorus fbinbiIMU-3epTTey MHCTUTYThI,

Anmarsbl K., KazakctaH Pecny6nukacsi,

% «Invivoy» Xayankepuiniri wekteyni cepikrecTiri, AnmaThbl K., KazakctaH Pecnybnukacsi;

4 «Cemeit MeaunuuHa YHnsepcuteTi» KeAK, XXannbl gapirepnik npaktuka kadegpachil,

Cewmewn k., KazakctaH Pecnybnukacol.

Kipicne. Cyt 6e3i o6bipbl (CBO) Bykin anemae, oHblH iwiHge Kasakctan PecnybrvkacbiHaa (KP) anengep xanbik
apacblHAa OHKOMOTMANbIK aypynapMeH CblpKaTTaHyLUbINbIK KypbifbiMbIHAA XeTekwi aypy 6onbin Tabbinagsl. COHfb
oHxbinabikTa KP cyT 6e3i 00bIpbIHBIH, 3MMaeMUONOrusbiK KOPCETKILUTEPIHIH, ©3repyiHe kenTereH daktopnap acep erTTi.

Makcartbl: bisgiH 3epTTeyimisgiH makcatbl 2012-2021 xbingap apanbiFbiHgasbl KP cyT 6e3i 0bbipbiHbIH, Heriari
3NMAEMMONOTUSNBIK KOPCETKILLITEPIH 3epTTey Bongpl.

Matepuangap meH apictep. Onugemuonoruanelk Tangay xkyprisy ywiH 2012-2021 xbingapgasbl  pecmu
cTaTucTukanblk ecentepaiH depektepi («Katepni aypynapmeH ayblpaTblH Haykactap Typanbl ecen», KasakcTa
Pecnybnukacbl ¥NTTblK 3KOHOMMKa MUHWCTpAiri  CTaTucTuka KOMWTETIHIH, [epekTepi) naiganaHbingsl. Tapany,
CbIpKaTTaHYLLBIMbIK XOHE OriM-XKiTiM (epecken XaHe cTaHgapTTanfaH) KepceTkiwTepi, onapfblH, opTalla ecyi, epTte
ke3eHge (I caTbicbl) aHblKTanFaH cyT 6esi 0bbipbl XaFainapbiHbIH YNeci 3epTTengi.

3eptrey HoTUkenepi. CyT 6e3i 0bbipbiHbIH epecken (CIR) xaHe cTaHaapTTanfaH cbipkaTTaHywwbinbiK (ASIR) 100 000
ollen xanblkka LakkaHaa colukeciHwe 48,2 xaHe 44,4 kypagbl. 2012-2021 xbingap apanblfblHOarbl epecken enim-
XiTiMHIH, opTawa koacduumenti (CMR) 13,9 (95% ClI 12,7-15,1) 100 000 amen xanbikka wakkaHga 6ongbl. 2017-2021
XKblnpapaa cTaHgapTTanFaH eniM-xitiv kepcetkiwi (ASMR) 11,2 (95% CI 10,1-12,3) 6aikanabi.

CBO cbipkatTaHyLwbinbik neH enim-xiTiMHiH, 100 000 agamra WwakkaHaa eH xorFapbl kepceTkili Masnogap 06nbickiHaa
(39,2+1,8 xoaHe 10,7+0,9) Gonabl, eH TemeHri kepceTkiwTepi TypkicTaH obnbicbiHaa (11,0+1,1 xeHe 3,5+0,06) b6aiikangp!.
OniM-XiTiM MeH CbIpKaTTaHyLLbINbIK koadduumeHTi (M/I) opta ecennex 0,28 Kypagbl xaHe aitmakrap GoibiHwa 0,21-geH
(Kaparangbl 06nbickl) 0,41-re (XKambbin obnbickl) aeiiH e3repgi. 2017-2021 xbingap apanbiFbiHga cyT 6e3i 06bIpbIHbIH, |
caTbiCbl AMarHo3bl KolblnFaH HaykactapablH, yneci 28,8%, Il catbichl — 55,7% Kypags!.

KopbITbiHabl. Kasakctanga CHO anuaemMunonorusnbik xafaanbl ChIpKaTTaHyLWbIMNbIKTbIH, apTybl asicbiHaa eniM-XiTiv
LEHreiHiH, TeMeHaeyiHe GannaHbICTbl XaKkcapy TEHAEHUMACHIH kepceTefi. 3epTTey ke3eHiHae cyT 6e3i 0bbIpbiHbIH, I
catbicbl Gap Haykactapgbl aHblktay Oacbim Gongbl.  KasakcTaHHblH — aiiMakTapbl 6oiibiHWA  3NWMAEMUONOTUSNbIK
[EepeKTepaiH, anTapnbiKTain esrepmeniniri ¢yt 0e3i kaTepni icCiriHiH, Kayin (hbakTOpnapblH enKen-TEenKenni 3epTTey
KaXeTTiniriH )oHe TWiMAi eMaey MeH angblH any YLUiH alMakTapaa MamMmorpaduanblk CKOUHUHITIH TUIMZINIriH kepceTesi.

Tylindi ce3dep: cym 6es3i 006bipbl, CbipKamMmMaHyWblibIK, ©niM-KXimiv Kepcemkilwumepi, epme AuacHOCMUKa,
KaszakcmaH.
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Introduction

The burden on the healthcare system is growing
globally year to year due to cancer incidence and mortality.
This both reflects the aging and growth of the population as
well as the presence of risk factors for cancer associated
with socioeconomic development [15]. It is expected there
will be 28.4 million cases of cancer in 2040, a 47% rise from
2020, with a more considerable increase in low- or medium-
income (from 64% to 95%) versus high-income countries
(from 32% to 56%) countries due to demographic changes.
However, this may be further exacerbated by increasing risk
factors associated with globalization and a growing
economy [23].

Breast cancer (BC) is the most frequent cancer
diagnosed in women worldwide, with 2.3 million cases
annually [23]. The incidence of BC in the world over the
past decade has enlarged, that is associated with an
absolute and relative increase in incidence [17]. By 2040,
the burden of BC is predicted to raise to more than 3 million
new cases and 1 million deaths annually due to population
growth and aging alone [7].

Incidence rates for female BC lead in Australia, New
Zealand, Western Europe, North America, and Northern
Europe (>80 per 100,000 female population), and the
lowest rates are registered in Central America, East, and
Middle Africa, South and Central Asia (<40 per 100,000
female population) [18]. However, mortality rates for female
BC are considerably higher (by 17%) in low- or medium-
income countries versus high-income countries (15.0 vs
12.8 per 100,000) [23]. Interestingly, it was shown in
previous studies that in Asian countries, the peak age of BC
incidence is between 40 and 50 years old, while in western
countries, it is between 60 and 70 years old [16, 19]. Later
on, Fan L et al. demonstrated that the age at BC onset has
risen over time in Asia, probably because of an increase in
life span, the introduction of BC screening in women over
age 50, and more risk factors that the later generations
being exposed [12]. It was to notes that the mortality-to-
incidence ratio (M/l), generally used as a comparative
measure to identify inequities in cancer outcomes is higher
in Asia (0.32) than the world’s average (0.28) [25]. The
reason for this can be linked to varied approaches in BC
therapy and discrepancy in clinical protocols utilizing in the
countries with different economic conditions.. Most Asian
countries are low- and middle-income countries, where
access to effective care is limited [28].

In Kazakhstan, as in many countries, BC ranks first in
the structure of malignant neoplasms in women. On
average, about 4,000 women are diagnosed with BC and
1,400 patients succumb from BC annually in the country

[27]. According to Shatkovskaya O. et al., the number of BC
cases registered annually has increased by 46.9% from
2014 to 2019 [22]. In 2008 mammographic screening was
introduced for women aged 50-60 years old with the
biennial frequency of assessment in Kazakhstan [4]. In
2012 international standards were introduced for BC
screening (double reading of mammograms, interpretation
in accordance with BIRADS system, monitoring of quality
indicators, comparison of detected cases of BC with
Electronic Registry of Cancer Patients [2]. In 2017 the age
groups eligible for this screening was expanded for women
aged 40 to 70 years old [3]. The laboratory diagnostics of
BC molecular profile (HR and HER2, Ki 67 markers) have
been routinely assessed in Kazakhstan since 2012 [22].
The combination therapy of cyclin-dependent kinase
inhibitors with endocrine therapy for HR-/HER+ BC was
included in Kazakhstan national guidelines for BC therapy
in 2019 [22]. All these factors influenced changes in the
epidemiological data of BC in the country. Furthermore, the
recent pandemic of COVID-19 affected the mortality and
morbidity of BC as well because of disruptions to access to
cancer-related services for some time.

Nevertheless, as far as we know, the epidemiological
data of BC exceeded the 10-year period have not been
published in English since 2013 in Kazakhstan. Thus, the
aim of this study is to analyze the epidemiological data of
BC during the period 2012-2021 to build a sustainable
infrastructure for cancer prevention measures under the
changing approaches to BC screening and therapy, and
mitigate the impact of adverse and unexpected factors,
such as pandemics, etc.

Materials and Methods

Data from official statistical materials regarding cancer
were used: “Report on patients with malignant diseases”
(form 7 of the Ministry of Health of the Republic of
Kazakhstan dated December 22, 2020, No. KR DSM-
313/2020). The statistical data of the Committee on
Statistics of the Ministry of National Economy of the
Republic of Kazakhstan on the size and sex-age
composition of the population were used as denominators
of the female population of Kazakhstan for epidemiological
indicators for the study period [1]. Age-specific rates
standardized to the world population were estimated
utilizing recommendations of the World Health Organization
[8]. Standardized indicators were calculated by a direct
method for eleven age groups (> 25, 25-29..., 65-69, and
<70).

The analysis of epidemiological indicators (prevalence,
crude and age-standardized incidence rates, crude and
age-standardized mortality rates, average growth incidence
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and mortality rates, the proportion of BC cases detected in
the early stage (I) was carried out using a retrospective
study with standard descriptive and analytical methods for
periods from 2012 to 2021 (with an interval of 1 year).
Extensive, crude and standardized indicators were
calculated by utilizing standard techniques according to the
generally accepted methodology used in medical statistics.

BC prevalence per 100,000 female population

The annual averages (M), mean error (m), 95% confidence
interval (95% Cl), and average annual upward/downward
rates (T%) of incidence and mortality were calculated.

The main formulas used to calculate epidemiological
indicators in this work are described in detail in medical
statistical manuals and guidelines [6, 11] and briefly
presented below:

_ No.of cases of BC present in the female population at a specified time (year)

No. of female population at that specified time

%X 100,000

BC incidence rate per 100,000 female population

_ No.of new cases of BC, diagnosed during a reported year

x 100,000

avarage annual female population

Annual growth rate of BC incidence

_ No.ofnew cases of BC, diagnosed during reported year — No. of new cases of BC, diagnosed during previous year

No. of new cases of BC, diagnosed during previous year

x 100

BC mortality rate per 100,000 female population

_ No.of deaths from BC in the reported year (with diadnosed postmortem)

x 100,000

avarage annual female population

Annual growth rate of BC mortality

_ No.of deaths from BC in the reported year — No. of deaths from BC in the previous year

X 100

No. of deaths from BC in the previous year

Proportion of St1 — 11 BC, %

No. of new cases of St — I BC

~ No. of all cases of BC, diagnosed in the reported year (without diagnosed postmortem)

x 100

Separation of BC stages | and Il was not carried out in
statistical forms when identifying new cases of BC and
accounting for mortality by age groups until 2017.

Ethical Approval. In this study, publicly available
statistical data were used, thus the approval of the ethical
committee was not required.

Results. During the study period, 2012-2021 the female

population increased steadily in Kazakhstan, from 8.6
million in 2012 to 9.7 million B 2021 (the average growth
rate of the female population was 1.33%). At the same time,
during the study period, the prevalence of BC increased
from 314.4 in 2012 to 444.3 in 2021 per 100,000 of the
female population (the average growth rate of the
prevalence of BC amounted to 3.92%) (Table 1).

Table 1.
Average growth in the population of female and the prevalence of BC in Kazakhstan, 2012-2021.
Population of female Prevalence

Year N, per 100,000 female

N T, % N population T,%
2012 8632 164 27137 314.4

2013 8751 344 1.38 28 277 3231 2.78
2014 8876 242 1.43 29796 335.7 3.89
2015 9002614 1.42 31352 348.3 3.75
2016 9128 096 1.39 33053 362.1 3.98
2017 9249736 1.33 34 877 3771 413
2018 9366 039 1.26 36 817 393.1 4.25
2019 9482 371 1.24 39 648 418.1 6.37
2020 9597 645 1.22 41350 430.8 3.04
2021 9719153 1.27 43187 4443 3.14
Average growth 120 777 1.33 1783 14.4 3.92

BC - Brest cancer
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From 2012 to 2021, on average, the crude incidence
rate (CIR) and age-standardized incidence rate (ASIR) of
BC were 48.2 (95% CI 46.1-50.3) and 44.4 (95% Cl 42.9-
45.9) per 100,000 female population of Kazakhstan

respectively (Table 2). Both CIR and ASIR of BC were the
highest in 2019 (52.3 and 12.0 per 100.000 female
population) and the lowest in 2020 (44.9 and 11.6) (Fig.1)

Table 2.
Incidence and mortality rate of BC (CR and ASR) in Kazakhstan, 2012-2021.
Incidence Mortality
Rate per 100,000 per 100,000
female female
population 95% ClI T,% R? population 95% ClI T.% R?
CR 48.2 46.1-50.3 1.69 0.36 13.9 12.7-15.1 -3,05 093
ASR 44.4 42.9-45.9 1.30 0.09 11.2 10.1-12.3 -3.02 070
CR - Crude rate; ~ ASR - Age standardized rate; BC - Brest cancer
*2017-2021
60,0
. Rz= %3603
5010 ....... ®....c0ee ‘- .................. @ rrrrreemrrerrirrreriiessees
&:::::::'522212123 ........ & o .. : ....... P e ®
40,0 °
R?=0,0898
30,0
20,0
10,0
0,0
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

® CRI ® ASRR

Trend, CRI  ----ooee Trend, ASIR

CR - Crude rate; ASR - Age standardized rate; BC — Brest cancer

Figure 1. Dynamics of incidence rate of BC per 100,000 female population in Kazakhstan,
CR and ASR in 2012-2021

On average, the crude mortality rate (CMR) from BC
was 13.9 (95% Cl 12.7-15.1) in the period 2012-2021, the
age-standardized mortality rate (ASMR) from 2017 to 2021
was 11.2 (95% CI 10.1-12.3) (Table 1). The highest CMR
was registered in 2012 (16.3). Both CMR and ASMR were

18,0
16’0 @®-....... @:--.....

T — ® ...

12,0
10,0
8,0
6,0
4,0
2,0
0,0
2011

® CRM ® ASMR

CR - Crude rate; ASR - Age standardized rate;

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

the lowest in 2020 (11.6 and 10.2) (Fig.2). The annual
growth rate of CMR was negative from 2012 to 2021, as
well as ASMR in the period of 2017-2021 amounting to -
3.05% and -3.02% respectively.

R?=0,9317

R?=10,6982

2022
Trend, CRM  --------- Trend, ASMR

BC - Brest cancer.

Figure 2. Dynamics of mortality rate of BC per 100,000 female population in Kazakhstan,
CRin 2012-2021, ASR in 2017-2021.
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Table 3 shows CIR and CMR per 100,000 of the
general population from BC in 15 regions and 3 cities
(Astana, Almaty, and Shymkent) of Kazakhstan from 2012
to 2021. The average incidence rate of BC in Kazakhstan
was 24.7£0.5 (95%, Cl 23.8-25.6) per 100,000 of the
population, with a positive growth rate of 1.6%. The highest
incidence rate of BC was in Pavlodar region (39.2+1.8),
followed by North Kazakhstan region (37.8+1.2) and Aimaty

(35.8+1.7). The lowest incidence rates of BC in the study
period were in Turkestan region, South Kazakhstan region,
and Kzyl-Orda region, and amounted to 11.0£1.1,
12.5£0.5, and 14.240.4, respectively (Fig.3a). Turkestan
region had the biggest average annual growth incidence
rate of BC (15.3%). A negative growth incidence rate was in
Zhamby! region (-0.4%).

Table 3.

Incidence rate (CR) and mortality rate (CR) from BC by Kazakhstan regions, 2012 -2021.

Regions Incidence (1), per 100 000 population Mortality (M), per 100 000 population "

M*m 95%, CI T,% R? M*m 95%, Cl T,% R?

Kazakhstan 24705 | 23.8-25.6 1.6 0.35 70%0.2 6.5-75 11 | 0.74 | 0.28
Akmola 288+1.6 | 27.1-304 3.1 0.18 7407 6.0-7.5 16.7 | 0.03 | 0.26
Aktobe 209+1.1 | 18.7-23.1 5.2 0.30 59+0.3 53-55 6.7 0.07 | 0.28
Almaty 188+12 | 164-21.2 3.5 0.19 5.6 0.4 49-6.4 06 | 054 | 0.30
Atyrau 16.8+0.7 | 155-18.1 3.6 0.44 58+0.7 44-52 241 | 058 | 0.34
East Kazakhstan 335+11 | 31.2-357 4.4 0.60 9.6 £0.5 87-106 | 15 | 049 | 0.29
Zhamby! 157+04 | 15.0-16.5 -04 0.08 6.5+04 56-7.3 0.7 | 068 | 0.41
West Kazakhstan 274+12 | 251-29.8 1.2 0.02 6.5+0.6 54-76 291 | 052 | 0.24
Karaganda 353+12 | 33.0-376 3.2 0.11 76104 6.7-84 02 | 054 | 0.2
Kyzylorda 142+04 | 135-14.9 0.1 0.03 4404 3.6-5.2 75 040 | 0.31
Kostanay 329+1.2 | 304-353 1.1 0.10 8.1 0.4 7.2-9.0 27 | 072 ] 025
Mangystau 15011 | 12.7-17.3 8.2 0.43 38+0.2 3.3-42 2.9 011 | 0.25
Pavlodar 392+18 | 357-427 3.8 039 | 10.7+£09 | 88-125 | 154 | 042 | 0.27
North Kazakhstan 378+1.2 | 355-40.1 1.6 0.45 8.6+0.7 7.3-9.9 9.9 0.12 | 0.23
South Kazakhstan* | 12.5+05 | 11.4-13.6 9.6 0.99 44+0.2 3.9-49 4.4 0.34 | 0.35
Turkestan* 11.0+11 | 88-13.2 15.3 0.84 | 35+006 | 34-36 0.1 0.84 | 032
Shymkent city* 199+18 | 164-234 4.1 0.53 59+1.19 35-83 | -104 | 0.65 | 0.30
Astana city 272+08 | 25.6-28.8 0.8 0.13 6.8+0.6 56-79 209 | 027 | 0.25
Almaty city 358+1.7 | 324-39.3 0.8 0.22 109405 | 99-118 | -27 | 0.81 | 0.30

*From 2017 South Kazakhstan region was divided by 2 regions (Turkestan region and Shymkent city)

The mean mortality from BC was 7.0£0.2 (95%, Cl
6.5-7.5) per 100,000 of the population from 2012 to 2021,
with a negative growth mortality rate (-1.1%). The highest
mortality rates from BC were noted in Almaty (10.9£0.5),
Pavlodar region (10.7£0.9), and East Kazakhstan region
(9.6£0.5). The lowest mortality rates from BC were in
Turkestan region (3.5+0.06) and Mangystau region
(3.840.2) (Fig.3b). The maximum average growth mortality
rate was in West Kazakhstan region (29.1%), and the
minimum one was in South Kazakhstan region (-10.4%).
The M/l was 0.28 average in Kazakhstan and varies by

region from 0.21 (Karaganda region) to 0.41 (Zhambyl
region) (Fig.3c).

The average age of the patients with BC was 58.4 (Cl
95% 55.6-61.1). The increase in the incidence of BC began
with the age group of 40-44 years old. The highest
incidence of BC in the female population occurred in the
age group of 65-69 years old (CIR 190.1+7.4) followed by
the group of 60-64 years old (CIR 162.1+4.1) (Fig.4). In
these age groups and in the group of 40-44 years old, the
highest average growth incidence rates of BC were noted,
2.87%, 2.62%, and 2.74%, respectively (Table 4).

Figure 3. Incidence (a), mortality (b), and M/l coefficient (c) of BC per 100,000
population in Kazakhstan by regions, crude rates, in 2012-2021
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Table 4.
Incidence rate (CR*) of BC per 100,000 female population according to age group in Kazakhstan, in 2012-2021.
Age groups M+tm 95%, Cl T.% R2 Rank
<25 09+0.2 06-1.4 - - 11
25-29 38+04 3.1-45 0.54 0.36 10
30-34 147+£05 13.6-15.8 2.35 0.18 9
35-39 31.4+09 29.6 - 33.2 217 0.34 8
40-44 60.4+59 56.6 - 64.1 2.74 0.42 7
45-49 872+15 84.3-90.1 0.88 0.07 6
50-54 1145+54 104.8 - 126.2 -0.31 0.21 5
55-59 139.9+49 130.1-149.7 -1.85 0.38 3
60-64 162.1 +4.1 153.9-170.4 2.87 0.35 2
65-69 190.1+74 175.4 - 204.8 2.62 0.19 1
>70 1343 +3.2 127.9-140.6 1.80 0.07 4
*Crude rate
200,00 190.1 60,000
180,00 30.2 491
160,00 139.9 1343 50,000 425
140,00
12000 115,5 40,000 331
100,00 81,2 30,000 26,1
80,00 20,5
- ill - . II
40,00 10,000 ,
20,00
000 = = L l 0000 = =~ Ld ' l
<25 2529 30-34 35-39 40-44 45-49 50-54 5559 60-64 65-69 = 70 <25 2529 30-34 35-39 40-44 45.49 50-54 55-59 60-64 65-69 = 70
*Crude rate *Crude rate

Figure 4. Incidence rate (CR*) of BC per 100,000 female
population according to age group in Kazakhstan,

The highest mortality rate in the female population
registered in the age group of 65-69 years old (CMR 50.2 £
2.6) and among patients over age 70 (CMR 49.1 £ 1.1)

in 2012-2021
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Figure 5. Mortality rate (CR*) from BC per 100,000 female

P

opulation according to age group in Kazakhstan,
in 2012-2021.

(Fig.5). In age groups of 35-39 and 40-44 the highest
average growth mortality rates were observed, 3.01%, and
2.74%, respectively (Table 5).
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Table 5.

Mortality rate (CR*) from BC per 100,000 female population according to age group in Kazakhstan, in 2017-2021.

Age groups M+m 95%, CI T,% R? Rank
<25 0.03£0.04 0.0-0.1 - 047 1
25-29 0.30 £ 0.03 02-04 -0.06 0.12 10
30-34 2502 21-29 0.30 0.10 9
35-39 6.7+06 55-79 3.01 0.71 8
40-44 10.5+0.9 8.7-12.2 2.74 0.13 7
45-49 205+1.3 18.0-23.1 -2.16 0.57 6
50-54 26.1+1.2 23.7-285 -1.39 0.52 5
55-59 331122 28.7-374 -5.79 0.79 4
60-64 425+1.4 39.8-453 -2.32 0.67 3
65-69 502+2.6 44.9-554 -2.46 0.82 1
> 70 49.1+1.1 47.0-51.2 -0.74 0.72 2

*Crude rate

As it is shown in table 6 there was an increase in the
proportion of BC patients who had stage I-Il the moment of
diagnosis since 2012 (from 76.4% to 84.6% in 2021). In the
period of 2017-2021 the proportion of patients with BC
stage | was 28.8% and with stage Il 55.7% (Fig.6). The
highest annual growth rate in the detection of BC stage |
was in 2018 (44.0%). At the same time in that year, the

lowest annual growth rate was in the detection of BC stage
Il (-18.1%). In 2020, there was a considerable decrease in
the annual growth rate of detection of BC stages I-Il (-
15.4%), followed by increasing to its maximum (16.1%) in
2021. The highest annual growth rate in the detection of BC
stage Ill and IV was registered in 2021, 6.8% and 29.2%
respectively.

Table 6.
Staging of new BC cases in Kazakhstan, 2012-2021.
Year I-Il Stage | Stage* Il Stage* Il Stage IV Stage
N (%) T, % N (%) T, % N (%) T, % N (%) T, % N% |T.%
2012 | 2998 (75.9) - - - 698 (17.7) 218 (5.5)
2013 | 2943(76.2) | -1.8 678 (17.6) 29 |188(4.9) | -13.8
2014 | 3297 (79.6) | 12.0 593 (14.3) | 125 | 192(4.6) | 2.1
2015 | 3483(79.2) | 56 593 (13.5) 00 [204(46)| 6.3
2016 | 3817(82.2) | 9.6 - - 569 (12.2) 40 | 197(4.2) | -34
2017 | 3677(83.7) | -3.7 (1001 (22.8) 2676 (60.9) 486 (11.1) | 146 | 162(3.2) | -17.8
2018 | 4031(86.7) | 9.6 [1441(31.0)) 44.0 | 2590(55.7) | -3.2 398(8.6) | -18.1 | 167(3.6) | 3.1
2019 | 4255(85.9) | 56 |[1553(31.4)] 7.8 | 2702(54.5) | 4.3 411 (8.3) 3.3 | 206(4.2) | 234
2020 | 3599 (83.6) | -15.4 [1261(29.3)] -18.8 | 2338(54.3) | -13.5 | 428(9.9 41 |1 212(49) | 29
2021 | 4177(83.2) | 16.1 |1481(29.5) 174 | 2696 (53.7) | 15.3 457 (9.1) 6.8 | 274(55) | 29.2
Average | 36277 (81.8) | 4.2 |6737(28.8)] 50.4 | 13002(55.7) | 0.7 | 5311(12.0) | -4.2 |2020(4.6)| 3.6

BC - Brest cancer;
100,0

80,0

60,0

40,0

il
0,0

2012 2013 2014 2015 2016 2017 20180 2019 2020 2021

*registration started in 2017

=
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Figure 6. Staging of new BC cases in Kazakhstan,
2012-2021.

Discussion

This study reported the epidemiological characteristics of
BC in Kazakhstan in the period 2012-2021. The study
demonstrated notable changes in the epidemiological
indicators of BC in ten years period, reflecting the effectiveness
of BC preventing measures and implementation of new
approaches in BC therapy in recent years in the country.

The results showed a greater average annual growth rate
of BC prevalence compared with the average annual growth
rate of the female population in Kazakhstan (1.33 vs 3.92) in
last decade. This trend is in line with world data and could be

explained by the effectiveness of the BC screening program
[23]. The BC ASIR in Kazakhstan (44.4) is at the level of BC
ASIR in Western (46.6) and Eastern (43.3) Asia regions, but
higher than in South Central Asia (26.2) [26]. At the same time,
there was a downward trend in mortality during the study
period. Meanwhile the CMR was considerably higher in the age
groups of 65-69 and =70 compared to other age groups, and
the ASMR was highest among women over 70 years old. This
data was in accordance with data showed by Lima et al. who
demonstrated a statistically significant increase in the global
mortality rate from BC in the age group over 70 years old [21].
Another study demonstrated that in most countries and
regions, the ASIR of BC was the highest among the population
over 70 years old and will increase in all age groups until 2035
[20].The study results demonstrated a prominent decrease in
the incidence and mortality of BC in 2020 compared with the
relatively stable epidemiological situation of BC since 2012.
This decrease was probably a consequence of the COVID-19
pandemic, when access to mammographic screening
programs was limited and the processes of timely provision of
cancer-related services were hindered due to strict quarantine
measures. It is assumed, that in some cases the cause of
death of BC patients in 2020 could be complications associated
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with COVID-19, which led to registering this death as COVID-
19 mortality that brought to decrease in BC mortality rate.
These findings comply with the observations in other countries
made by Breast Screening Working Group [13].

The analysis of the epidemiological indicators of BC in the
regions of Kazakhstan showed considerable heterogeneity in
incidence and mortality rates, as well as in the M/l in different
regions. Thus, in Pavlodar region, with 71% of the urban
population [5], the highest incidence and mortality rates and
almost the same M/l as the average republican M/l. In Zhambyl
region, with 60% of the rural population, the indicators showed
a low incidence and mortality, however, the M/l was the highest
in the country. In Karaganda region, with 80% of the urban
population, there was one of the highest incidence rates in the
country (35.3) with a middle mortality rate (7.6) and the lowest
M/ (0.21). Among three cities Almaty had the highest incidence
and mortality rate, and M/l equal to the average in the country.

In the previous study, Beysebaev E. et al. observed
relatively the same results in the period of 1999-2013, the
highest incidence rate was in Almaty (49.7 ), Astana (46.8)
cities, and Pavlodar region (44.3), the highest mortality rate
was registered in Pavlodar region (17.9) and Almaty city (20.1),
whereas M/l were comparably equal in all regions of
Kazakhstan [9].

The higher level of BC incidence rates in the cities and
regions with the majority of urban populations can be aligned
with better access to mammography screening in urban areas.
As well lower M/l in urban regions can testify that in cities the
better oncological services are provided. However, this
assumption requires more detailed study of risk factors and
their influences.

The identification of truly early stages (0-I), causing
favorable clinical outcomes, is still a very important issue to
improve survival and longer-term quality of life for patients with
BC in Kazakhstan. The study demonstrated that the diagnosis
of BC at stages I-Il was 81.8% among all new cases, and the
detection of BC at stage | increased by 8% to 29.5% since
2017. However, Kaidarova D. et al, demonstrated that the
proportion of stage | BC detected as a result of the BC
screening program increased more than 2 times, from 21.1% to
45.4% within the period 2008-2019 [2]. This contradiction can
be explained by the fact that this study was focused on all
primary diagnosed BC cases, but not only those detected by
mammographic screening. Thus, the results of this study
revealed that BC detection in Kazakhstan most often occurs at
stage Il, despite the population-based screening program and
imaging capabilities being implemented in the country. It might
be because not all the eligible women get mammographic
screening due to various reasons (low health literacy, busy
lifestyle of modern women, temporal/periodical problems with
mammography in primary healthcare organizations, etc.). As
was pointed out by Kaidarova D. et al., actual screening
coverage in Kazakhstan is less than the WHO recommended
70% of the assigned female population. However, early
diagnosis of the disease is critical for improving clinical
outcomes in patients with BC [14, 24]. Stage Il is not always
considered as early diagnostic because stage Il is a
heterogeneous group ranges from T1a (cancer less than 5
mm) to T3 (tumor >50 mm in greatest dimension) [10].

Taking into account the aging and growing population in
the country, in line with the global trends, and the increasing
prevalence of risk factors in the female population, a further
substantial increase in the incidence of BC can be expected in

Kazakhstan. Thus, the healthcare strategies need to be tailored
according to the burden of BC, like an improvement of health
literacy and acceptance of mammographic screening, and
availability of medical resources for cancer patients in
challenging periods for the healthcare system such as the
pandemic.

There are a few limitations in this study. First, official
information on the distribution of mortality by the age groups
and division between the | and Il stages of primarily diagnosed
BC was not available until 2017. Second, crude incidence and
mortality rates from BC by regions were calculated per 100,
000 of the total population without division by sexes. There was
a territorial and administrative division of the South Kazakhstan
region (into the Turkestan region and Shymkent city), and it is
still difficult to analyze objectively the indicators of this region.

Thus, according to the results of the study for the period of
2012-2021, the epidemiological situation of BC in Kazakhstan
showed a tendency for improvement, demonstrating a
decrease in the mortality rate (CMR 13.9 per 100,000 female
population) when compared to the steadily rising incidence rate
(CIR 48.2 per 100,000 female population). The identification of
patients with stage Il breast cancer prevailed. The proportion of
stage | BC, which cause favorable clinical outcomes, was
28.8%, and it is still a crucial issue in improving survival and
longer-term quality of life for patients with BC in Kazakhstan.
Substantial variability of epidemiological data among the
regions of Kazakhstan indicates the necessity of a detailed
study of risk factors of BC and the effectiveness of
mammographic screening in the regions in order to take
impactful healthcare measures.
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