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ABSTRACT

Relevance: Worldwide, kidney cancer ranks sixth among the most frequently diagnosed cancers in men and 10th in women, accounting
Jfor 5% and 3% of all cancer diagnoses, respectively. In 2020, IARC reported 431,288 new cases and 179,368 deaths from kidney cancer
worldwide. By 2040, they expect an increase of 40.4% in kidney cancer incidence (605,726 cases) and 59.4% in kidney cancer mortality
(285,906 deaths).

The study aimed to analyze some kidney cancer indicators (incidence, mortality, early diagnosis, neglect, morphological verification)
to evaluate the oncological care in Kazakhstan in 2010-2019.

Methods: A retrospective study using descriptive and analytical methods of biomedical statistics was used as the primary method.

Results: From 2010 to 2019, 10,966 new cases of kidney cancer and 3,866 deaths from this pathology were registered in Kazakhstan.
kidney cancer incidence increased from 5.6£0.2%o00 (2010) to 6.7£0.2%o000 in 2019 (p=0.000). Over time, mortality rates from kidney
cancer tended to decrease from 2.6%0.1%o00 (2010) to 1.9%20.1%000 in 2019 (p=0.000). The study reveals a trend.: the indicators of early
diagnosis (the share of patients with stage I-11) improved from 50.7% (2010) to 69.1% in 2019, and, accordingly, the balance of neglected
patients decreased significantly with stage Il (from 31.2% to 14.6%) and with stage IV (from 18.1% to 16.0%). Morphological verification

indicators for KC improved by 44.7%, from 58.5% and 84.6%, respectively, in 2010 and 2019.
Conclusion: The increase in kidney cancer incidence dictates further study of cause-and-effect relationships with risk factors for de-

veloping effective preventive measures and screening programs.

Keywords: Kidney cancer, incidence, mortality, early diagnosis, neglect, morphological verification, Kazakhstan.

Introduction: Kidney cancer ranks sixth most fre-
quent cancer in men and tenth in women worldwide, ac-
counting for 5% and 3% of all oncological diagnoses, re-
spectively [1]. In 2020, IARC reported 431,288 new cases
and 179,368 deaths from kidney cancer worldwide. By
2040, they expect an increase of 40.4% in kidney can-
cer incidence (605,726 cases) and 59.4% in kidney can-
cer mortality (285,906 deaths) [3]. The underlying caus-
es for this increase in incidence have yet to be studied.

Kidney cancer incidence rates are increasing in gen-
eral [4]. In higher-income countries, this may be due,
among other things, to an increased frequency of inci-
dental detection of renal masses when doing abdom-
inal imaging for non-specific musculoskeletal or gas-
trointestinal complaints. Even though most detected
lesions are small tumors, the locally advanced disease
is still diagnosed in many patients. At that, up to 17%
of patients have distant metastases at diagnosis [5].

Kidney cancer incidence and mortality vary signifi-
cantly between countries. Potential risk factors include
behavioral [6, 7] and genetic factors [8, 9], concomitant

diseases [10-12], and taking analgesics [13, 14]. Con-
stant risk factors for kidney cancer are smoking [15,
16], obesity [15, 17], hypertension [18, 19], and chronic
kidney disease [20, 21].

Early detection and screening are priorities in kidney
cancer research [22]. Early diagnosis means better surviv-
al. Thus, 5-year survival with stage | and IV kidney cancer
amount to 83% and 6%, respectively [23]. So, anti-cancer
measures aimed at early detection and prevention of kid-
ney cancer increase the quality of cancer care.

The study aimed to analyze some kidney cancer in-
dicators (incidence, mortality, early diagnosis, neglect,
morphological verification) to evaluate the oncologi-
cal care in Kazakhstan in 2010-2019.

Materials and methods:

Case registration and patient enrollment. The re-
search object was the data obtained from annual forms
no. 7 and 35 of the Ministry of Healthcare of the Re-
public of Kazakhstan on kidney cancer (ICD 10 - C64)
for 2010-2019 on incidence, mortality, early detection,
neglect, and morphological verification.
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Population denominators. Population denominators
for calculating incidence rates were provided by the
Bureau of National Statistics. We used data on the re-
public population for the respective regions; all data
were obtained from the official website [24].

Statistical analysis. The primary method to analyze
incidence was a retrospective study using descriptive
and analytical methods of cancer epidemiology. Stan-
dardized incidence rates were calculated for eighteen
different age groups (0-4, 5-9, ..., 80-84, and 85+) us-
ing the World population standard proposed by WHO
with the recommendations of the National Cancer In-
stitute (2013) [25].

Extensive, crude, and age-related incidence rates
were determined by the generally accepted method-
ology used in sanitary statistics. The average annu-
al values (M, P), average error (m), Student’s criterion,
95% confidence interval (95% Cl), and average annual
growth/decline rates (T, %) were calculated. All calcu-
lation formulas used in the article are described in text-
books on statistics [26, 27]. Trends were determined
using the least squares method, and the average an-
nual growth rates were calculated using the geometric
mean. We reviewed and processed the received mate-
rials using the Microsoft 365 software package (Excel,
Word, PowerPoint). The Student’s criterion was calcu-

lated when comparing average values using online
statistical calculators [28].

Ethics approval. The review and approval by the eth-
ics board were not required since this study included the
analysis of publicly available administrative data and did
not involve contacts with individuals. The data provided
comply with the Law of the Republic of Kazakhstan No.
257-1V of March 19, 2010, “On State Statistics” [29]. The in-
formation in the summary report is confidential and can
only be used for statistical purposes following the princi-
ples of the World Medical Association [30].

Results: From 2010 to 2019, 10,966 new cases of kid-
ney cancer and 3,866 deaths from this pathology were
registered in Kazakhstan.The average annual crude inci-
dence of kidney cancer was 6.3+0.1%o00 (95% Cl=6.0-6.5)
and increased from 5.6+0.2%000 (2010) to 6.7+0.2°%000 in
2019 (p=0.000). Over time, mortality rates from kidney
cancer tended to decrease from 2.6+0.1%o00 (2010) to
1.940.1%000 in 2019, and the difference was statistically
significant (p=0.000). Over time, the mortality from kid-
ney cancer decreased statistically significantly (t=4.95,
p=0.000) from 2.6%0.1%000 in 2010 to 1.9+0.1%o00 in
2019, and the average annual crude mortality from kid-
ney cancer was 2.2+0.1%o00 (95% Cl=2.0-2.4).

Trends in leveled crude incidence and mortality from
kidney cancer in Kazakhstan are presented in Figure 1.
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Figure 1 -Trends in leveled incidence and mortality from kidney cancer in Kazakhstan,
2010-2019

The average annual growth rate of leveled inci-
dence rates was +1.5%, and the average annual de-
cline rate of mortality was —4.0% (Figure 1).

Trends in leveled kidney cancer incidence by stages
showed an increase in stage I-ll cases and a decline in
stage Ill cases. The number of cases registered at stage
IV has grown insignificantly (Figure 2).

Over time, the share of patients with stage I-Il kid-
ney cancer improved from 50.7% in 2010 to 69.1% in
2019 (Figure 3), while an average annual leveled rate
growth of +2.9%.

The share of patients with stage Ill decreased sig-
nificantly, from 31.2% in 2010 to 14.6% in 2019 (Fig-
ure 3), with an average annual adjusted decline
of -6.7%.

Over time, the share of stage IV kidney cancer cas-
es decreased from 18.1% in 2010 to 16.0% in 2019
(Figure 3), with an average annual adjusted decline
of -0.8%.

The share of morphologically verified kidney cancer
cases increased from 58.5% in 2010 to 84.6% in 2019
(Growth rate = +1.2%) (Figure 4).
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Figure 2 - Trends in leveled kidney cancer incidence rates by stage, Kazakhstan, 2010-2019
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Figure 3 — Dynamics in kidney cancer early diagnosis (stage I-1l) and neglect
(stages Ill and IV) in Kazakhstan, 2010-2019
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Figure 4 — Dynamics in morphological verification for kidney cancer, Kazakhstan, 2010-2019

Discussion: We observe a growth in incidence and
a decline in mortality from kidney cancer in the Re-
public of Kazakhstan. Similar trends were observed in
North America, Europe, and Asia [4, 31, 32].

The most important prognostic determinants of
5-year survival are the tumor stage, grade, local spread,
metastases in regional lymph nodes, and metastatic
signs at diagnosis. Kidney cancer is a slow-growing tu-

mor that often remains clinically silent during most of
its course. In 30% of cases, it is diagnosed by chance.
The occurrence of symptoms is often associated with
the disease progression. In 30% of cases, this cancer is
metastatic; 25% of cases are locally advanced. Today,
there is no clear evidence of the efficiency of early de-
tection [33]. However, stratifying the population de-
pending on the risk of developing kidney cancer could
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help to develop an effective screening program aimed
at the highest-risk group. The screening criteria, like
screening start age and frequency, could be adjusted
depending on the predicted risk for each person.

In the Republic of Kazakhstan, the absolute number
of people first diagnosed with kidney cancer increased
by 33.5% during the study period. Kidney cancer inci-
dence per 100,000 population has increased by 17.7%
over ten years. At the same time, there was a growing
trend of kidney cancer stage I-ll early detection and,
respectively, a decrease in stage lll incidence.

From 2010 to 2019, the absolute number of peo-
ple who died from kidney cancer in Kazakhstan de-
creased by 16.7%. The mortality rate from kidney can-
cer per 100,000 population went down by 26.5% over
ten years.

In the study period, the number of patients diag-
nosed with stage I-ll kidney cancer increased by 81.8%,
stage Il cases decreased by 37.4%, and stage IV cases
increased by 18.4%. Early detection showed a signif-
icant positive dynamic, and the indicators of neglect
generally declined.

Conclusion: The increase in kidney cancer inci-
dence dictates further study of cause-and-effect rela-
tionships with risk factors for developing effective pre-
ventive measures and screening programs. Reducing
the burden of kidney cancer in Kazakhstan requires
joint efforts. The use of interdisciplinary approaches
based on new knowledge, including the results of ep-
idemiological studies, can give a new impetus to pre-
vention and early detection.
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AHJIATIIA

KA3AKCTAHJAFBI BYHPEK OBBIPHI KE3ITHJIET'T OHKOJIOT USJIBIK KOMEK
KOPCETKIIUTEPIHIH O3T'EPICTEPIH BAFAJIAY

C.C. [Ibakoe', JK.b. Tenvmanosa'*s, 3.A. Bunanoea's, JK.P. Ascemoga*', I.C. Hzucunosa®',
C.T. Oposbaes*', H.0. Kyoaiioepzenosa*, H.C. Hzucunog"***

'«Central Asian Institute for Medical Research» KB, Actana, KasakctaH Pecny6nmkachi;
2«AxyHbaeB aTbiHaarbl Kbipfbia MemnekeTTik MeauumHa akagemmsicol» MM, Bitukek, Kpiprbia Pecnybnukacsi;
«Axagemuk H.[. BaTneHoB aTbiHarsl ¥NTTbik TpaBMaTomnorus XeHe OpToONeaus FbinbiMU OpTasbiFbi» , ActaHa, KasakctaH Pecnybnukachl;
P ACM «A HO.B ¥ Tp p p LLXKK PMK, A Pecry6.
“«AcTaHa MeauumHa yHusepcuTeTi» KeAK, ActaHa, KasakctaH Pecny6nmkachl,
S«Eurasian Institute for Cancer Researchy Kb, bilukek, Kbipfbia Pecnybnukacs!;
8«C. XK. ActheHausipos aTbiHfarbl Kasak ynTTsik MeauumHa yHusepeuteTi» KeAK, Anmatel, Kasakctan Pecnybnmkach

Oszexkminizi: Bykin onemoe 6ytpex kamepii iciei (BKI) eprepde scui ouaznos Kotivlizan Kamepii icikmepoiy alimvlHuibl, ail olenrdepoe
10-wet opwinoa, colikecinue bapavlk Kamepii icik ouaenozoapuinsiy 5% dcone 3% kypaiiovl. 2020 dcvinvt Xanvikapanslk kamepii icikmepoi
3epmmey azeHmmiciniy monimemmepi douviHuia onemoe BKI 431 288 owcana acazoaii scone 179 368 onim mipkenoi, an 2040 scvinea Kapaii
oyupex Kamepai icieiniy scana sxncazoainapvl 40,4%-2a (605 726 scazoail), an ocet namoaozusoan xKaumoic 6onzanoap canvl 59,4%-2a
(285 906 onim) ocedi den 6onxcanyoa.

3epmmeyoin maxkcamui: Kazaxcmanoazvlr onkonoeusnvix, komexmiy 2010-2019 scvindoapoaevl Kvismemin daeanay ywin 0yiipex oowipol
boubinwa keubip kopcemriwumepoi (ColpKAMmManyublivlK, O1IM-JICIMIM, epme OUaeHOCMUKA, KApaycbl30blK, MOPQOI02UAIbIK Gepudurayis)
manoay.

3epmmey 90icmepi: 3epmmey mamepuanvt Kaszaxcman Pecnybnukacer [lencaynvix cakmay munucmpiiciniy 2010-2019 scvinoapoazer
BKI (AXOK 10 — C64) kamvicmol Ne 7 sicone 35 HCblObIK HbICAHOAPb — CHIPKAMMAHYUBLIBIK, OJIIM — HCIMIM, epme OUA2HOCMUKA, KapayCcol3-
0vblK, Mopghonozusnblk eepupurayus oepexmepi 6010vl. Heeisei odic peminde 6UOMEOUYUHANBIK CIMAMUCIMUKAHBIY CUNAINIMAMANBIK HCOHE
AHATUMUKATBIE, 90ICMePiH KOLOAHA OMbIPbIN, PEmpOoCneKmuenmi 3epmmey Koi0aHblIObL.

Homuaicenep: 2010-2019 scoindaper pecnyboruxada BKI-nin 10 966 scanya sncazoativt scone ocvl namoaozusoan 3 866 enim mipkenoi.
BKI-nen coipkammanywoinex 5,9£0,2%o000 (2010 2c.)-0en 6,7%0,2%o00-2¢ Oetiin 2019 acoinvr ocmi (p=0,000). Juuamuxaoa BKI-nen 60-
aamuin enim-gcimin kepcemriui 2,6x0,1%o000 (2010 xc.)-0an 2019 scvinvr 1,8%0,1%o000-2a Oeiiin (p=0,000) memendey ypoicine ue Oo-
Obl. 3epmmey Ke3inOe mbiHaOdall ypoic aHbIKMAaosl: epme ouaznocmuxa kepcemriwmepi (I-1l kezeyoeci nHaykacmapOowiy yiec caimazvl)
50,7%-0an (2010 onc.) 2019 oncwrnvt 69,1%-2a Oeilin scaxcapowl scone muicinue ackvinean 111 camer (31,2%-0an 14,6%-2a Oeiiin) swcone
1V camwioazer (18,1%-0an 16,0%-ea Oetiin) naykacmapowly ynec caimazblioly kopcemkiuwmepi aumapavikmai asatiovt. TIKI kezinoe mop-
Gonoeusnvik sepughuxayus xopcemriwumepi muicinuie 2010 scvinoan 2019 sucvinea Oetiin 34,2%-ea, aman aiimxanoa 85,2%-oan 95,2%-ea
Oetlin HcaKcapowl.

Kopvimuinowi: byiipex kamepii iciciniy kob6eroi muimMoi anoblH any wapaiapsl MeH CKPUHUHSMIK O6az0apiamanapobl d3ipiey YuliH Kayin
(axmopnapvimen ceben-canrdapavik 6AUIAHICMapobl 00aH opi 3epmmeyodi maian emeoi.

Tyitinoi cesoep: Oyiipex kamepai iciei, CIPKAMMAHYWBLGIK, ONIM-HCIMIM, epme OUAeHOCMUKA, KAPayCcbl30blK, MOPGHOIOUATbIK 8ePU-
Qurayus.

ABSTRACT

OILIEHKA UBSMEHEHHH NOKA3ATEJEN OHKOJJOIT' MYECKOM ITOMOIIH
IIPU PAKE ITOYKHU B KA3AXCTAHE

C.C. [Tvako6'3, XK.B. Tenvmanosa*s, 3.A. Bunsanoea's, K.P. Asncemosa*', I'.C. Heucunosa®,
C.T. Oposoaes*', H.0. Kyoanoepzenosa®s, H.C. Heucunog"**5

00 «Central Asian Institute for Medical Researchy, Actaa, Pecnybnuka Kasaxcrah;
TY «Kblprbiackasi rocyapCTBeHHast MeauUMHeKas akapemus um. AxyHbaesay, Bulukek, Keiproiackast Pecnybnuka;
PI Ha MXB «HawwmoHanbHbli HayuHbii Lientp TpaBmatororum u OpToneanm uMenu akagemuka batneqosa H.[. M3 PK», Actana, Pecnybrinka Kasaxcrah;
‘HAO «MepanuumHckuii yauBepcuTeT AcTaHay, AcTaHa, Pecnybnnka KasaxcraH,
500 «Eurasian Institute for Cancer Researchy, butukek, Kbiprbiackasi Pecnybnuka;
SHAO «Kasaxckuit HaLyOHarbHbI MeULMHCKUA yHUBEpCUTET UM. AccheHausipoar, Anmarsl, Pecry6rnka KasaxcraH

Axmyansnocms: B mupe pax nouku (PI1) sanumaem wecmoe mecmo cpedu Hauboee uacmo OUazHOCMUpyemMvbix U008 PAKA Y MYHCUUH U
10-e mecmo y xcenwgun, cocmaenssn 5% u 3% 6cex oHKono2uuecKux ouaznosos, coomeemcemeenno. B 2020 200y no oannvim Meswxcoynapoono-
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20 A2eHmMCcmea no UCCie008anuUio paka 6 mupe 3apecucmpuposano 431 288 noswix ciyuaes 3abonesanus u 179 368 cmepmeii om paxa nouxu,
a k 2040 200y npoenosupyemcs ysenudeHue Yucia Hoswix cayiaes paka nouku Ha 40,4% (605 726 crayuaes), a uucio cmepmeii om OaHHOU
namonoeuu — na 59,4% (285 906 cmepmei).

Llenv uccnedosanus — anaiuz HEKOMOPLIX NOKA3amenel o paxKy nouku (3a001e8aemocmy, CMePMHOCHb, PAHHSS OUASHOCIUKA, 3ANY-
weHnocmo, mopghonocuueckas sepupurayus) 0is oyeHKu oHkosocudeckou nomowu Kazaxcmana za 2010-2019 2e.

Memoowi: B kauecmee 0cnosno2o memooa ucnoib308ai0ch pempocneKmusHoe Ucciedo8anue ¢ npuMeHenuem 0ecKpUnmueHolx u anaiu-
MUYECKUX Memo008 MeOUKo-OUOI02UEeCKOU CIAMUCIUKU.

Pesynemameui: 3a 2010-2019 e2. 6 Pecnyoauxe Kazaxcman ovino 3apecucmpuposano 10 966 nosvix ciyuaes PII u 3 866 cmepmeii om
Odannou namonozuu. 3aboreeaemocmo PII 6 ounamuxe umena mendenyuio k pocmy ¢ 5,9%0,2%o00 (2010 2.) 00 6,7%10,2%000 6 2019 200y
(p=0,000). B ounamuxe nokazamenu cmepmuocmu om PIT umenu mendenyuio x chugcenuio ¢ 2,6x0,1%o000 (2010 2.) 00 1,8%0,1%000— 6 2019
200y (p=0,000). IIpu uccredosanuu uzyuaemo2o nepuodd GuisIsaemcs MeHOeHYuUs: NOKA3amenu pantel OUa2HOCmMuKY (yoeibHblll 6ec 60.1b-
noix ¢ I-1 cmaoueit) ynywwunucs ¢ 50,7% (2010 e.) 0o 69,1% 6 2019 200y, u coomeemcmeenno nokasamenu y0eibHO20 8eCd 3anyujeHHbIX
601bHbIX 3HAUUMENbHO YMeHbwuaucy ¢ 111 cmaoueil (¢ 31,2% 0o 14,6%) u ¢ 1V cmaoueii (¢ 18,1% oo 16,0%). Iloxazamenu mopghonozuye-
cxou sepupuxayuu npu PI1 yrywwunuce noumu na 44,7%, ¢ 58,5% 0o 84,6% coomeemcmeenno 6 2010 u 2019 2o0ax.

3akntouenue: Pocm 3abonesaemocmu pakom nouku OuKkmyem odivHeliuiee uzyieHue npuduHo-cie0CmeeHHbLX ces3ell ¢ pakmopamu pucka
011 pazpabomru dQhexmunblX NPOYUIAKMULECKUX MEPONPUAMULL U NPOSPAMM CKPUHUHSA.

Knrwouesvie cnosa: pax nouxu, 3a001e6aemMocmy, CMEPMHOCHb, PAHHASL OUACHOCMUKA, 3ANYUWEHHOCMb, MOPQOLo2uYecKas eepudurayus.
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