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Abstract

According to World Health Organization (2020), about 1.148.515 new cases of colon cancer (CC) are registered annually. Colorectal
cancer currently (2020) ranks fourth (9.4%) in the structure of cancer incidence in Kazakhstan. At the same time, about 4.9% of new cases of all
registered cases of cancer annually account for CC.

The purpose of the study was to evaluate some indicators of the oncological service of Kazakhstan on CC in 2010-2019.

Methods. The material of study was the data of the Ministry of Health of the Republic of Kazakhstan - annual Form No. 7 and 35
concerning CC (ICD 10 - C18) for 2010-2019 - morbidity, mortality, early diagnosis, neglect, morphological verification. A retrospective study
using descriptive and analytical methods of biomedical statistics was used as the main method.

Results. In 2010-2019, 15.834 new cases of CC and 7.694 deaths from this pathology were registered in Kazakhstan. CC incidence
tended to increase from 8.3£0.2°/, ~(2010) to 8.8+0.2°/,,, in 2019 (p=0.077). In dynamics, mortality rates from CC tended to decrease from
4.9+0.2°/,,,, (2010) to 3.9£0.1°/,,in 2019 (p=0.000). The study reveals a trend: the indicators of early diagnosis (the proportion of patients
with stage I-11) improved from 31.4% (2010) to 57.4% in 2019, and, accordingly, the proportion of neglected patients decreased significantly
with stage 111 (from 49.4% to 29.2%) and with stage 1V (from 18.7% to 12.8%). Morphological verification indicators for CC improved by 34.2%,
from 85.2% and 95.2%, respectively, in 2010 and 2019.

Conclusions. Positive changes in the indicators of the oncological service were revealed: an increase in the proportion of morphological
verification and early detection, a decrease in the proportion of patients with stage I1I-1V at the time of diagnosis and a decrease in mortality
from CC. All this indicates a positive effect of the anti-cancer measures used, such as screening for CRC.
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Introduction

According to World Health Organization (WHO)
data (2020), about 1.148.515 new cases of colon cancer
(CC) are registered annually (59.5% of the CRC). The
incidence in the world is 11.4 per 100.000 people, while
the incidence in men is 13.1%,,, and in women 10.0%_,,,
[1]. The number of cancer patients is growing all over
the world, while the incidence and mortality from CRC
are higher in countries with a high level of development
[2]. Tt is becoming an important and growing problem
for most Asian countries, and there is an increase in
morbidity and mortality throughout the region, while
in some countries there has recently been a decline in
indicators [1].

According to the forecast, the incidence of CC will
grow and by 2040 the number of new cases will reach
1.92 million registered cases annually. In particular,
in Asia, the number of new cases will increase from
569 thousand (2020) to 1.0 million new cases annually
(2040) [1]. Colorectal cancer (9.4%) currently (2020)
ranks fourth in the structure of oncological morbidity in
Kazakhstan. At the same time, about 4.9% of new cases
of all registered cases of cancer belong to colon cancer
every year. In Kazakhstan, the incidence of CRC per
100.000 people has increased by 11.7% and mortality
from CRC has decreased by 20.9% over the past decade
(2010-2019). These improvements in incidence of and
mortality from CRC are thought to be a result of cancer
prevention and earlier diagnosis through screening and
better treatment modalities. Nevertheless, the average
annual crude incidence (17.1+0.3%,,) and mortality
was high (8.7+0.2% ) [3]. Also, in previous studies
on the incidence and mortality from colorectal cancer,
it was found that Kazakhstan belongs to regions with
high rates [4,5]. Which, in turn, means insufficient
screening coverage and untimely treatment.

Organized CRC screening hasbeen recommended
by the Asia Pacific Colorectal Cancer Working Group in
regions with an age-standardized incidence rate above
30 per 100.000 population, targeting average-risk

Materials and methods

Cancer registration and patient recruitment.
The research material included the data obtained
from the annual forms No. 7 & 35 of the Ministry of
Healthcare of the Republic of Kazakhstan on CC (ICD
10 — C18) for 2010-2019 on incidence, mortality, early
detection, neglect, and morphological verification.

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 [11].

Statistical analysis. The main method used in
the study of incidence was a retrospective study using
descriptive and analytical methods of oncoepidemiology.
ASRs were calculated for eighteen different age groups
(0-4, 59, ..., 80-84, and 85+) using the world standard
population proposed by WHO with recommendations
[12] from the National Cancer Institute (2013).

The extensive, crude (CR) and age-specific
incidence rates (ASIR) are determined according to
the generally accepted methodology used in sanitary
statistics. The annual averages (M, P), mean error (m),
Student criterion, 95% confidence interval (95% CI),

persons and those aged 50-75 years with quantitative
fecal immunochemical test (FIT) [6]. The screening
modalities of CRC include the non-invasive fecal occult
blood tests targeting either heme (guaiac fecal occult
blood test (gFOBT) or human hemoglobin (FIT) and
the invasive endoscopy-based investigations (flexible
sigmoidoscopy and total colonoscopy) for making a
diagnosis.

Colorectal screening has been implemented
in Kazakhstan since 2011. Screening for CRC in
Kazakhstan is carried out in two stages, the first
stage is a hemocultivation test, and if the results are
positive, the next stage is a total colonoscopy. Patients
aged 50-70 years of both sexes are subject to screening.
Generally, early diagnosis and removal of cancerous
or precancerous lesions can significantly cut down
CRC incidence and mortality. Early colon cancer
and precancerous adenomatous polyps are usually
asymptomatic, which makes it difficult to detect them
and serves as the basis for mass screening of adults
over 50 years of age [7]. Many factors are associated
with abnormal division and growth of colon epithelial
cells. Abnormal growth will eventually develop into
cancer. Patients are usually admitted to the hospital
with symptoms of colon obstruction or bleeding [8].
Older colon cancer patients have a lower cancer
survival rate than younger patients. Factors reflecting
the timeliness of cancer diagnosis have the greatest
impact on age differences in survival in colon cancer,
probably influencing the treatment strategy [9,10]. Due
to the high risk of adverse outcomes associated with the
treatment of elderly patients, efforts made to improve
early diagnosis in elderly patients are likely to help
reduce age differences in colon cancer survival.

The purpose of this study was to evaluate some

indicators of the oncological service of Kazakhstan on
CC in 2010-2019.

and average annual upward/downward rates (T, %)
were calculated. We did not justify the main calculation
formulas in paper, since they are detailed in the
textbooks on statistics [13,14]. Trends were determined
using the least squares method, and the average annual
growth rates were calculated using the geometric mean.
Viewing and processing of the received materials was
carried out using the Microsoft 365 software package
(Excel, Word, PowerPoint), in addition, online statistical
calculators were used [15], where Student criterion was
calculated when comparing the average values.

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” [16], the
information in the summary report is confidential and
can only be used for statistical purposes in accordance
with the Principles of the World Medical Association
[17].
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Resulis

In 2010-2019, 15.834 new CC cases and 7,694
deaths from this pathology were registered in the
Republic of Kazakhstan. The average annual crude
incidence over the study years was 8.6+0.1%, (95%
CI=8.3-8.9). The crude CC incidence rate increased
from 8.3+0.2% , in 2010 to 8.8+0.2%,, in 2019,
with a statistically significant difference (t=1.77,
p=0.077). The CC mortality rate decreased statistically

significantly (t=4.47. p=0.000), from 4.9+0.2%

2010 to 3.9£0.1% ,, in 2019. The average annual crude
mortality was 4.4+0.1% (95% CI=4.2-4.7). Figure
1 shows trends in equalized crude incidence and
mortality from CC in Kazakhstan.

The average annual equalized CC incidence
increase was equal to T=+1.0%, at the average annual
mortality decrease of T=—2.5% (Figure 1).
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Figure 1 - Trends of incidence and mortality rates from CC in Kazakhstan,

2010-2019

The trends in equalized incidence rates by stage
showed an increase in stage I-II CC incidence and a
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decrease in stage III and IV incidence (Figure 2).
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Figure 2 - Trends in equalized CC incidence rates by disease stage in Kazakhstan,
2010-2019

Over time, the share of patients with stages
I-II CC increased from 31.4% in 2010 to 57.4% in 2019
(Figure 3), with an average annual increase in the
equalized rate of T=+6.4%.

The share of patients with stage III CC
decreased from 49.4% in 2010 to 29.2% in 2019 (Figure
3), with an average annual decrease in the equalized

rate of T=—5.8%. Over time, the share of patients with
stage IV CC decreased from 18.7% in 2010 to 12.8% in
2019 (Figure 3), with an average annual decrease in
the equalized rate of T=—3.9%.
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Figure 3 - The dynamics of CC early detection (stage I-ll) and neglect (stage Il and V) in Kazakhstan,
2010-2019

During the study period, morphological
verification in CC improved, from 85.2% to 95.2%
(Figure 4).

The adjusted verification
indicators tended to increase T=+1.2% (Figure 4).

morphological
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Figure 4 - The dynamics of CC morphological verification in Kazakhstan, 2010-2019

Discussion

CRC has a rapidly growing trend in Asia and
survival rates from this disease mainly depend on the
stage of the disease at the time of diagnosis. Survival
rates range from 90% 5-year survival rate for cancer
detected at a localized stage, and 70% for regional
cancer, to 10% for people diagnosed with distant
metastatic cancer [18]. Screening for colon cancer has
become one of the great successes in cancer prevention.
It is believed that the decrease in mortality from colon
cancer in recent years is associated with the use and
recognition of screening. Screening for colon cancer
is somewhat unique because it is largely prevention
and also provides early detection [19]. Screening of
asymptomatic persons is recommended by national
and worldwide guidelines. Colon cancer screening
can include several approaches, including analysis
of hidden blood in the stool using several methods,
screening using one of several imaging methods, and
colonoscopy. Colonoscopic polypectomy has reduced
CRC mortality by reducing CRC [20], and FOBT
has reduced long-term CRC mortality, primarily by
detection of early-stage CRC [21]. A steady decrease
in mortality from colorectal cancer supports the effect
of polypectomy. These results confirm the point of
view about the progression of colorectal adenomas to
adenocarcinoma, as well as the existing practice of
searching for and removing adenomatous polyps for the
prevention of colorectal cancer.

In our study, it was found that after the
introduction of screening measures, the incidence of
colon cancer increases, and mortality decreases. Also in
Italy, the FIT population screening program revealed
lower mortality rates, while morbidity peaked during
the implementation of the program, and then returned
to the baseline level [22]. The screening program in
California, using annual FIT and colonoscopy, allowed
to achieve more than 80% of participation, which led at
the beginning to an increase in the incidence of CRC,
and then to a decrease in morbidity and mortality and
the progressive stage of the disease [23]. In Japan,
after the introduction of screening measures, there
was a decrease in mortality from colorectal cancer by
almost 70% in screened subjects compared with those

Conclusions

1. In the Republic of Kazakhstan, over the
study years, the absolute number of people with newly
diagnosed CC has increased by 23.3%. CC incidence
per 100.000 has increased by 5.9% over the decade. At
that, the incidence of stage I CRC was growing, and the
incidence of stage III-IV was decreasing.

2. In 2010-2019, the absolute number of deaths
from CC in Kazakhstan decreased by 9.6%. The
mortality from CC per 100.000 has decreased by 20.3%
over the decade.

who did not undergo screening [24]. The initial increase
in the incidence of colorectal cancer, associated with a
rapid increase in screening rates, was largely due to
the wider detection of cancer in the early stages.

According to the studies of Zhylkaidarova et al,
with the introduction of screening, there is a steady
increase in the proportion of localized cancers (stage II)
due to a reduction in locally common cases (stage III)
[25]. In our study, we also found an increase in detection
in the early stages of the disease over the past 10 years.
In previous studies (from 2004 to 2014), an increase in
the specific gravity of stages I-II was revealed by more
than 2 times due to a decrease in the specific gravity
of stage III-IV of the disease [26]. This trend also
continues during the period of our study (2010-2019).
However, there was no stable dynamics of growth in
the proportion of stage I-II from 2004 to 2010, while
in our study the growth trend was stable from 2010 to
2019, which is most likely due to the introduction of
population-based colorectal cancer screening in 2011.
Nevertheless, despite the introduction of colorectal
cancer screening in 2011, the increase in the incidence
rate also indicates the continuing influence of adverse
etiological factors.

The biggest obstacle to achieving a reduction in
mortality from CRC is the low level of participation in
screening. As in other parts of Asia, there is an increase
in the incidence of CRC in Kazakhstan. Given that
this disease is controllable through screening, efforts
should be made to increase the level of participation.
Apparently, the key issue of reducing the barrier to
screening visits is to increase public awareness of the
disease and the benefits of screening.

The obtained data shows that Kazakhstan
follows the global trend of growth in CC incidence.
At the same time, we can observe positive changes
in the cancer service indicators: a growing share of
morphological verification and early detection, reducing
share patients with stage III-IV at diagnosis, and
reduction in the CC mortality rate. All this evidence
the positive effect of anti-cancer measures taken in the

Republic, such as CRC screening.

3. In the study period, the number of patients
with stages I-II at diagnosis has added 119.6%, with
stage III — lost 28.9%, with stage IV — lost 17.9%.
In general, there was a positive trend in the early
detection and reduction of neglect.

Conflict of interest. The authors declare no
conflict of interest.



Journal of Health Development, Volume 3, Number 52 (2023)

Acknowledgments. The authors greatly
appreciate the contribution of the Ministry of
Healthcare of the Republic of Kazakhstan to the
current research by providing the data.

Funding. This study was not funded.
Author contributions.

AA., Zh.T.,, K.K. — Collection and preparation
of data, primary processing of the material and their
verification.

Zh.A., Z.K., Z.B., S.K. — Writing the text of the
article (introduction, discussion).

N.I, KR., G.I. — Concept, design and control
of the research, approval of the final version of the
article. All authors approved the final version of the
manuscript.

All authors have read, agreed to release version
of a manuscript and signed the Author’s right transfer
form.

S.0., ALA.,, D.T. — Statistical processing and
analysis of the material, writing the text of the article
(material and methods, results).

References
1. WHO. Global Cancer Observatory: Cancer Today. Website. [Cited Feb 25, 2023]. Available from URL: https://gco.
iarc.fr/today

2. Ghoncheh M., Mohammadian M., Mohammadian-Hafshejani A., Salehiniya H. The incidence and mortality of
colorectal cancer and its relationship with the human development index in Asia. Ann Glob Health. 2016; 82(5): 726-37.
[Crossref]

3. Aksarin A.K., Telmanova Z.B., Orozbaev S.T., Kozhakhmetov S.K. et al. Evaluation changes in indicators of
oncological service in corpus uteri cancer in Kazakhstan. Vestnik of KSMA named after I.K. Akhunbaev. 2021; 5-6: 28-34.
[Google Scholar]

4. Mauyenova D., Zhadykova Y., Khozhayev A., Turebayev D. et al. Trends of Colorectal Cancer Incidence in
Kazakhstan. Asian Pac J Cancer Prev. 2021; 22(10): 3405. [Crossref]

5. Mauyenova D., Axarin A., Telmanova Z., Baibusunova A. et al. Colorectal Cancer Mortality in Kazakhstan: Spatio-
Temporal Epidemiological Assessment. Asian Pac J Cancer Prev. 2022; 23(3): 953-960. [Crossref]

6. Sung J.J., Ng S.C., Chan F.K., Chiu H.M. et al. An updated Asia Pacific consensus recommendations on colorectal
cancer screening. Gut. 2015; 64(1): 121-32. [Crossref]

7. Amersi F., Agustin M., Ko C.Y. Colorectal Cancer: Epidemiology, Risk Factors, and Health Services. Clin Colon
Rectal Surg. 2005; 18(3): 133-140. [Crossref]

8. Faivre J. Colon cancer Epidemiology pathological anatomy diagnosis course treatment and prevention. Rev

Prat. 1994; 44: 533-7. [Google Scholar]
9. Mayo Clmlc Colon cancer screenlng Welghmg the ophons Website. [Cn‘ed 30 Morch 2022]. Available from URL:
diti th/col

10. Ncmoncrl Comprehens:ve Concer Network. NCCN Gu:delmes Webs:fe [Clted 30 May 2022]. Available from URL:
www.nccn.org/professionals/physician_gls/default.as
11. BIopO HALUMOHAABHOM CTATUCTUKM Ar€HTCTBA MO crporerwecm/\/\y MAQHUPOBAHMIO U pecbopmam PK. Beb-camr
[aaTa obpaLueHus 16 mas 2022]. Pexxum aocTyna: hitps://stat.gov.kz/ru/

Biuro natsional'noi statistiki Agentstva po strategicheskomu planirovaniiu i reformam RK (Bureau of National Statistics
Agency for Strategic Planning and Reforms of the Republic of Kazakhstan) [in Russian]. Veb-sait [data obrashcheniia 16

maia 2022]. Rezhim dostupa: https://stat.gov.kz/ru/
12. Ahmad O.E., Boschi-Pinto C., Lopez A.D., Murray C.J. et al. Age standardization of rates: a new who standard.

https:

2001; 14. Electronic resource. Available from URL: https://d1wqgixts1xzle7.cloudfront.net/31226140/3 WHO pop standard-
libre.pdf

13. MepkoB A.M., lNoaskos A.E. CarmntapHas ctatmctmika / llocobue arg Bpaden. — A.: MeanumHa. — 1974, — C. 384.
[Google Scholar]

Merkov A.M., Poliakov L.E. Sanitarnaia statistika (Sanitary statistics) [in Russian]. Posobie dlia vrachei. — L.: Meditsina.
1974; 384. [Google Scholar]

14. TaraHL, C. MeaArKo-buoAormyeckas CTaTMcTuka /| meToamdeckoe nocobue. - M.: Mpaktmka. — 1999. — C. 460.
[Google Scholar]

Glants S. Mediko-biologicheskaia statistika (Medical and biological statistics) [in Russian]. metodicheskoe posobie.
- M.: Praktika. 1999; 460. [Google Scholar]

15. MeamumHckas cratmctuka. Pacyer t-kpurepus CTbIOAEHTQ MNPy CPABHEHWMM CPEAHMX BEAMYMH (OHAQHH
KQAbKyASTOP). Beb-camnt [aaTa obpaluenus 25 mas 2022]. Pexum aocTyna: https://medstatistic.ru/calculators/
averagestudent.html

Meditsinskaia statistika. Raschet t-kriteriia Stiudenta pri sravnenii srednikh velichin (onlain kalkuliator) (Medical
statistics. Calculation of Student's t-test when comparing average values (online calculator)) [in Russian]. Veb-sait [data
obrashcheniia 25 maia 2022]. Rezhim dostupa: https://medstatistic.ru/calculators/averagestudent.html

16. O rocyaQpcCTBEHHOM CTaTMCThKe. 3aKOoH Pecrnybamkm KasaxctaH: ot 19 mapta 2010 roaa Ne 257-1V. Pexxium
Aocrtyna: hitps://adilet.zan.kz/rus/docs/Z100000257

O gosudarstvennoi statistike. Zakon Respubliki Kazakhstan (About state statistics. Law of the Republic of Kazakhstan)
[in Russian]: ot 19 marta 2010 goda Ne 257-1V. Rezhim dostupa: https://adilet.zan.kz/rus/docs/Z100000257

17. World Medical Association. Declaration of Helsmkl (2013) - Ethical Pnnctples for Medical Reseorch Involvmg
Human Subjects. Electronic resource. Available from URL: h : t
ethical-principles-for-medical-research-involving-human-: sub ects

18. Moghimi-Dehkordi B., Safaee A. An overview of colorectal cancer survival rates and prognosis in Asia. World J
Gastrointest Oncol. 2012; 4(4): 71-5. [Crossref]

19. Burt R.W. Colon cancer screening continues as pivotal to cancer prevention. J Natl Compr Canc Netw. 2013;
11(12): 1457-1458. [Crossref]

20. Zauber A.G., Winawer S.J., O'Brien M.J., Lansdorp-Vogelaar I. et al. Colonoscopic polypectomy and long-term
prevention of colorectal cancer deaths. N Engl J Med. 2012; 366(8): 687-696. [Crossref]

21. Shaukat A., Mongin S.J., Geisser M.S., Lederle F.A. et al. Long-term mortality after screening for colorectal Cancer.
N Engl J Med. 2013; 369(12): 1106—1114. [Crossref]

22. Zorzi M., Fedeli U., Schievano E., Bovo E. et al. Impact on colorectal cancer mortality of screening programs
based on the faecal immunochemical test. Gut. 2015; 64(5): 784-790. [Crossref]



https://gco.iarc.fr/today 
https://gco.iarc.fr/today 
https://doi.org/10.1016/j.aogh.2016.10.004
https://www.elibrary.ru/item.asp?id=38682084
https://doi.org/10.31557/apjcp.2021.22.10.3405
https://doi.org/10.31557%2FAPJCP.2022.23.3.953
https://doi.org/10.1136/gutjnl-2013-306503
https://doi.org/10.1055%2Fs-2005-916274
https://pubmed.ncbi.nlm.nih.gov/8184274/
https://www.mayoclinic.org/diseases-conditions/colon-cancer/in-depth/colon-cancer-screening/art-2004
https://www.nccn.org/professionals/physician_gls/default.aspx
https://stat.gov.kz/ru/
https://stat.gov.kz/ru/
https://d1wqtxts1xzle7.cloudfront.net/31226140/3_WHO_pop_standard-libre.pdf  
https://d1wqtxts1xzle7.cloudfront.net/31226140/3_WHO_pop_standard-libre.pdf  
https://elibrary.ru/item.asp?id=30011954
https://elibrary.ru/item.asp?id=30011954
http://ir.nuozu.edu.ua:8080/jspui/handle/lib/291
http://ir.nuozu.edu.ua:8080/jspui/handle/lib/291
https://medstatistic.ru/calculators/averagestudent.html  
https://medstatistic.ru/calculators/averagestudent.html  
https://medstatistic.ru/calculators/averagestudent.html
https://adilet.zan.kz/rus/docs/Z100000257_
https://adilet.zan.kz/rus/docs/Z100000257_
 https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-resear
 https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-resear
https://doi.org/10.4251/wjgo.v4.i4.71
https://doi.org/10.6004/jnccn.2013.0170
https://doi.org/10.1056/nejmoa1100370
https://doi.org/10.1056/nejmoa1300720
https://doi.org/10.1136/gutjnl-2014-307508

Journal of Health Development, Volume 3, Number 52 (2023)

23. Levin T.R., Corley D.A., Jensen C.D., Schottinger J.E. et al. Effects of organized colorectal cancer screening
on cancer incidence and mortality in a large community-based population. Gastroenterology. 2018; 155(5): 1383-1391.
[Crossref]

24. Lee K.J., Inoue M., Otani T., Iwasaki M. et al. Colorectal cancer screening using fecal occult blood test and
subsequent risk of colorectal cancer: a prospective cohort study in Japan. Cancer Detect Prev. 2007; 31(1): 3-11. [Crossref]

25. Zhylkaidarova A., Kaidarova D., Batyrbekov K., Shatkovskaya O. et al. Trends of Colorectal Cancer Prevalence
in Kazakhstan Related to Screening. Clin Endosc. 2021; 54(1): 32-37. [Crossref]

26. Abdullayev M.S., Nurgaziyev K.S., Zhylkaydarova A.Z., Mansurova A.B. Epidemiological aspects of colorectal
cancer in Kazakhstan. Surgery news. 2017; 25(4): 394-403. [Crossref]

KasakcTraHAarbl TOK, illek 0GbIPHI Ke3iH/eri OHKOJIOTUAJIBIK, KbI3MeT KOPCeTKIIITepiHiH e3repicTepin
GaraJsiay

Akcapun A. ', Type6aes /1. 2, XamuaysanHa 3. 3, Teabmanosa XK. 4, UrucunoBsa I. 5, Bunssoga 3. 6, Axketosa 2K. 7,
Opo3s6aes C. ¢ Kyanaes K. %, Pycremora K. 1°, KoxaxmeTos C. ™, Uricin H. 12

! Kapduomopaka.dbl stcaHe scak-6em xupypausicsl KypcmapslMeH XupypausaslK aypyaap kagedpacwsiHbly accucmenmi, Acmaua
MeduyuHa yHugepcumemi, Acmata, Kazakcman; Central Asian Institute for Medical Research FolibimMu Kbizamemkepi; AXyH6aee ambIHOAFbl
Kblprbi3 Memaekemmik MeduyuHa akademusiCbiHblH acnupanmyl, biukek, Kviproiacman. E-mail: aksarindoc@mail.ru

2 AHeuoxupypausl %caHe NAACMUKaAbIK Xupypaust Kypcmapbl 6ap xupypausiavlk aypyaap kagedpacsiHbiy doyenmi, Acmana
MeduyuHa yHueepcumemi; Central Asian Institute for Medical Research rbinbimu Kbiamemkepi, Acmawa, Kazakcman.

E-mail: tdk_1410@mail.ru
3 Nel Akywepasik sHcaHe 2uHeKkos102usl KagpedpacwuiHbiy MeHzepywici, Acmana meduyuHa yHugepcumemi, Acmawa, Kazakcman.
E-mail: zaituna59@gmail.com

4 XKannwl dapizepaik npakmuka gakysbmemiHiy unmepHi, Acmana meduyuHa ynugepcumemi, Acmata, Kasakcmawn; Eurasian
Institute for Cancer Research ruiivimu Kbizmemkepi, biwkek, Koiproiscman. E-mail: telmanova.zhansaya@gmail.com

° OHkos102us1 Kagedpacwirbiy doyenmi, C. /1. Acghendusipoe ameindarst Kazax yaimmbik MeduyuHa yHusepcumemi, Aamamsi,
Kasaxcman; Central Asian Institute for Medical Research ara rblibimu Kbismemkepi, Acmata, Kasakcman. E-mail: gulnurs@list.ru

¢ Central Asian Institute for Medical Research 6ac folibimu 3epmmeyutici, Acmana, Kazakcman. E-mail: z.bilyalova@gmail.com

7 AKywepik sHcaHe 2uHeko102usl KagedpaceiHblH doyeHmi, Acmana meduyuHa yHusepcumemi, Central Asian Institute for Medical
Research Fbi1bimu Kbizamemkepi, Acmawna, Kasakcmat. E-mail: azhetova@mail.ru

8 Kapduomopakan0vl scaHe sicak-6em Xupypausicbl KypcmapblMeH XUupypausiavlk aypyaap kageopacsiHsiy doyeHmi, AcmaHa
MeduyuHa yHusepcumemi, Central Asian Institute for Medical Research Folnvimu Kbizamemkepi, Acmana, Kazakcmat.

E-mail: orazbaev_s.t@mail.ru

? Ne1 scannvl dapizepaik npakmuka kagedpacsibly doyeHnmi, XanviKkapaaslk kazak-mypik ynueepcumemi; Central Asian Institute
for Medical Research ruiivimu Kbizmemxepi, Acmana, Kazakcmat. E-mail: kulaev_k_t@mail.ru

10 Kapduomopaka0bl JicaHe dHak-6em Xxupypausichl KYpcmapulMeH Xupypausiaslk aypyaap kagedpacwiibiy npogeccopsl, Acmana
MeduyuHa yHugepcumemi, Central Asian Institute for Medical Research ara FbliblmMu Kbiamemkepi, Acmana, Kazakcman.

E-mail: rustemovak@mail.ru

1 Kapduomopaka.idbl jicaHe Hcak-6em Xupypausicbl KypcmapslMeH Xupyp2usiiblK aypyaap kageopacviHbiH MeHeepywici, Acmaxa
MeduyuHa yHugepcumemi, Central Asian Institute for Medical Research ara rbli1biMu Kbiamemkepi, Acmawna, Kazakcman.

E-mail: uanas_ko@mail.ru

12 Central Asian Institute for Medical Research 6acuvicul, Kapduomopakaovul sicaHe dcak 6em Xupypausicobl KypcmapblMeH
Xupypausiivlk aypyaap kagedpacsiHbly npodeccopbl, Acmana meduyuHa yHusepcumemi, Acmana, Kazakcman; Eurasian Institute for Cancer
Research suye-npezudenmi, biwikek, Kviprbi3cmaH. E-mail: n.igissinov@gmail.com

Tyninaeme

JyHuedxcysinik deHcayavlk cakmay ylibIMbiHbIH MaAimemmepi 6olibiHwa (2020 xc.) xcoia calivih wamamen 1 148 515 mok iwek
xamepui icieiniy (TIKI) sicana sxcardaiinapsl mipkeaedi. Konopekmasnwoul 06bip Kasipei yaksimma (2020 scwin) Kazakcmanda oHK0102Us1bIK
aypyaap KypulasimbiHoa mepminwi opeinda (9,4%) myp. CoHbimMeH Kamap, %ol calibiH Kamepi iciK aypybiHblY 6apAablK s#ardaiiiapbiHbIH
wamameH 4,9%-vt TIKI-He kesaedi.

3epmmeydiy makcamvl. Kazakcmanda mok iwek 00bipbl Ke3diHOezi OHKO/102usnblK Kbismemmiy 2010-2019 xcoxc. Kelibip
KepcemkiwmepiHn 6araaay.

ddicmepi. 3epmmey mamepuaast Kazakcman Pecny6aukacwt [leHcayavik cakmay munucmpaieiniy 2010-2019 scvindapdarst TIKI
(AXOK 10 - C18) kamwicmul N7 sicane 35 KHcbla0blK HbICAHOAPbl — CLIPKAMMAHYWbLIbIK, 6AIM-)4CImiM, epme duazHOCMUKa, Kapaycol30blk,
Mopgoozusinelk eepuduxkayusi depekmepi 60410bl. Hezizei adic pemiHde 6uoMedUyUHAABIK CMAMUCMUKAHbIH CUNAMMAMAAbLIK JCIHE
aHAAUMUKAbIK d0icmepiH K010aHa omblpbin, pempochnekmusmi sepmmey K0A0aHblA0bL.

Hamuoiceci. 2010-2019 scvindaput pecnybauxada TIKI-niH 15 834 scana scardativ scaHe ocbl namosioausidan 7 694 esim mipkeaoi.
TIKI-nen coipkammanywolabik 2019 dwcvlaot 8,3+0,2°/, (2010 xc,) - den 8,8+0,2°/, -2e deliin ecmi (p=0,077). Junamukada TIKI-nen
6o1ambiH esim-cimim kepcemkiwi 2019 scoivt 4,940,2°/, (2010 oxc.) - dan 3,9i0,1”/0000—ra detiin (p=0,000) memendey ypdiciHe ue 60100l
3epmmey ke3inde mbiHadail ypdic aHbikmaaadul: epme duazHocmuka kepcemxkiwmepi (I-11 kezeHdeai HaykacmapOulH yaec caamarbl) 2019
siculnbl 31,4%-0an (2010 sic.) 57,4%-+a Oeliin scakcapdbl sxcare muiciHwe ackbinran [ camut (49,4%-0an 29,2 %-+a detiin) scane IV camuidarut
(18,7%-0an 12,8%-ra deliiH) HaykacmapdblH yaec caamMarbiHbIH Kepcemkiwmepi atimapavikmati azaiiost. TIKI kesinde mopgonozusinbik
sepugpuxayus kepcemkiwumepi muicinwe 2010 scvindan 2019 scwiara detiin 34,2%-ra, aman atimkanda 85,2%-0daw 95,2 %-ra detli scaxcapobl.

Kopuimbindbl. OHKo/02usbIK Kbl3Mem KepcemKiwmepiHde oH e3zepicmep aHblkmanodel: Mopghoso2usnblk sepudurayus xiaHe
epme aHblKmMay y/aeciniy ecyi, duazHo3 Koo kesinde III-1V camuicul 6ap nayuenmmep yaeciniy memendeyi scarne TIKI-HeH 60a1ambiH 6/4IMHIH
memeHdeyi. MyHbIH 6api CKpUHUHE CUsiKMbl K010aHbLIaMbIH Kamepi icikke Kapcbl wapaaapobly o acepiH kepcemeol.

Tytiin ce3dep: mok iwek Kamepi iciei, CblpKAMMAHYWBLAbIK, 64IM-d4cimiM, epme duazHOCMUKA, Kapaycwl30blK, MOpEHO.102UsIbIK

sepugukayus.
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Peswome

ITo danHbIM BcemupHotl opeanusayuu 30pagooxpaneHus (2020 200) 8 mupe exce200HO pecucmpupyemcsi okoa0 1 148 515 Hosbix
cayuaes paka o6odouHoll kuwku (POK). Kosopekmaavhulll pak 8 Hacmosiwee spems (2020 200) 3anHumaem yemeaepmoe mecmo (9,4%) e
cmpykmype oHKo/102u4eckoll 3a6os1esaemocmu 8 Kazaxcmawne. B mo sce 8pemsi 0ko10 4,9% HO8bIX cayuaes u3 8cex 3apecucmpupo8aHHbIX
cayuaes paka esxce2o0Ho npuxodumcs Ha POK.

LJeav uccaedosanus: oyeHuMb HeKomopble nokazameau OHKO/102u4eckol Cayxcobl npu pake 060douHoll kuwku 8 KasaxcmaHe 3a
2010-2019 ee.

Memodusl. Mamepuasiom uccaedosanus nocaysxcuau daHHvle Munucmepcmea 3dpasooxparenus: Pecnybauxku Kasaxcmah - 2odosast
¢opma Ne 7 u 35, kacarowjuecst POK (MKE 10 - C18) 3a 2010-2019 ee. - 3a60.1e6aemM0cmb, CMEPMHOCMb, pAHHSASA OUA2HOCMUKA, 3Ny WeHHOCMb,
Mopghosozuveckas sepupukayus. B kauecmee 0cHO8HO20 Memoda UCNO/b308A/10CL PempOoCNeKMuUBHoe UCCAe008aHUEe C NpUMeHeHUeM
JecKpunmueHbIX U AHAAUuMu4eckux Memodos MeduKko-6uoa02u4eckoli cmamucmuku.

Pesyabmameul. 3a 2010-2019 2. 8 pecnybauke 6bl10 8nepsvle 3apezucmpupogaro 15 834 Hoewix cayuaes POK u 7 694 cmepmeli om
danroll namosiozuu. 3a6osesaemocms POK umena mendenyuro k pocmy c 8,3+0,2°/, (2010 2.) do 8,8+0,2°/,,,, 6 2019 20dy (p=0,077). B

0000
dunamuke nokasameau cmepmuocmu om POK umenu mendenyuio k cHusicenuro ¢ 4,9+0,2°/, (2010 2.) do 3,9+0,1°/,,,, 6 2019 209y (p=0,000).

Ipu uccaedogaruu usyuaemoz0 nepuodd wvls8.1s1emcs meHoeHyusl: nokasameau pavHeti duazHocmuxu (yoeabHblll Gé}z‘ogO/leblx cl-Ilcmadueii)
yayuwuaucs ¢ 31,4% (2010 2.) do 57,4% e 2019 200y, u coomeemcmeeHHO nokasameu yoeabHo20 8eca 3anyujeHHbIX 601bHbIX 3HAYUMESALHO
ymeHnvwuaucs ¢ 111 cmaduetl (¢ 49,4% 0o 29,2%) u ¢ IV cmadueli (¢ 18,7% do 12,8%). [lokazameau mopgoaozudeckoll sepugukayuu npu POK
yayuwuaucs Ha 34,2%, ¢ 85,2% u 95,2% coomeemcmeento 8 2010 u 2019 2odax.

Bu1800bl. Bbliu 8bisi8/1eHbl N010JCUMebHble USMEHEHUs! 8 NOKA3ame X OHK0/102UuYecKoll cayxcobl: pocm doau mMopgdoozudeckoll
gepugukayuu U paHHez0 8blseAeHUs], CHUdxceHue doau nayuenmos c III-1V cmaduell Ha MOMeHM nocmaHo8KU Oudz2HO3a U CHUJCEHUe
cmepmuocmu om POK. Bce amo csudemesbcmeyem 0 NO/0XCUMENbHOM IPdeKkme npuMeHsieMblX Npomueopakossbix Mep, Makux Kak
cKkpuHuHe Ha KPP,

Katouegwie cno6a: pak 060004HOU KUWKU, 360/1€80eM0CMb, CMEPMHOCMb, pAHHAS1 OUAZHOCMUKGA, 3aNyWeHHOCMb, Mopgdoa02udecKkast

sepugukayusl.
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