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Changes in the assessments of cancer service 
indicators in cervical cancer in Kazakhstan

About 800 thousand new cases of cervical cancer (CC) are predicted, and it is expected that about 460 thousand women will 
die from this pathology, according to the forecasts of the International Agency for Research on Cancer in 2040. To this aim, an 
analysis studying the indicators of the cancer service for CC also allows us to evaluate the effectiveness of anti-cancer measures 
in the Republic of Kazakhstan.

Aim: Evaluate some indicators of the cancer service at CC in Kazakhstan for 2009-2018.
Materials and methods. The research material was data from the Ministry of Health of the Republic of Kazakhstan – annual 

form No.7 and 35 regarding CC (ICD10–C53) for 2009-2018 – incidence, mortality, early diagnosis, neglect, morphological ver-
ification. A retrospective study using descriptive and analytical methods of biomedical statistics was used as the main method.

Results and discussion. For 2009-2018, 16,441 new cases of CC were registered in the Republic for the first time, and 
6,461 women died from this disease. The crude CC incidence rate increased from 16.3±0.4‰ (2009) to 19.5±0.5‰ in 2018 
(p=0.000). In dynamics, mortality rates from CC tended to decrease from 8.4±0.3‰ (2009) to 6.4±0.3‰ in 2018 (р=0.000). 
The research of the study period reveals a trend: early diagnosis indicators (specific weight of patients with I-II stage) improved 
from 79.8% (2009) to 88.1% in 2018, and accordingly the specific weight of neglected patients significantly decreased with 
stage III (from 15.4% to 8.9%) and with stage IV (from 3.4% to 2.7%). The morphological verification indicators for CC remained 
virtually unchanged, remaining fairly high 99.2% and 99.3%, respectively, in 2009 and 2018.

Conclusion. An analysis of the indicators of the cancer service in CC revealed an improvement in morphological verification 
and early diagnosis, a decrease in neglect and mortality rates, which is undoubtedly associated with regular anti-cancer activ-
ities in Kazakhstan, in particular CC screening.
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Introduction
In 2040, the International Agency for Research on Can-

cer (IARC) forecasts about 800 thousand new cases of cer-
vical cancer (CC) and about 460 thousand deaths from this 
pathology. Theoretically, this disease could be prevented 
entirely. However, despite the development and imple-
mentation of preventive measures, it still dominates in fe-
male cancers’ incidence and mortality worldwide [1-3]. Un-
fortunately, the early detection rate for CC remains quite 
low. Organized cytological screening has reduced the CC 
incidence and mortality in many developed countries [4, 
5]. In the US, screening allows detecting two-thirds of cer-
vical neoplasms in the preinvasive stage, and 70-80% – 
in stages I-II [5-7]. The disease detection in the preclinical 
phase allows using less “aggressive” treatment methods, 
reduces the treatment period, the rates of disability and 
mortality, and provides a significant economic effect. CC 
prevention and elimination are possible but cannot be im-
plemented on the desired scale in many lower-middle-in-
come countries due to the lack of effective and efficient 
public health programs. CC could be eliminated world-
wide by implementing successful large-scale anti-cancer 
programs in public healthcare.

The purpose of the study was to evaluate some in-
dicators of the cancer service of Kazakhstan on CC in 
2009-2018.

Material and methods
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 – C53) for 2009-
2018 on incidence, mortality, early detection, neglect, and 
morphological verification. A retrospective study based on 
descriptive and analytical methods of biomedical statistics 
was used as the main method. Extensive and intensive in-
dicators were calculated using the generally accepted 
methods of biomedical statistics [8, 9]. The annual averag-
es (M), mean error (m), 95% confidence interval (95% CI), 
and average annual upward/downward rates (T%) were 
calculated.

Results
In 2009-2018, 16,441 new CC cases and 6,461 deaths 

from this pathology were registered in the Republic of Ka-
zakhstan. The average annual crude incidence rate over 
the study years was 18.6±0.5‰ (95% CI=17.6-19.6). The 
crude CC incidence rate increased from 16.3±0.4‰ in 
2009 to 19.5±0.5‰ in 2018, with a statistically signifi-
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Figure 1 – Trends of equalized incidence and mortality rates from CC in 
Kazakhstan, 2009-2018

The average annual equalized CC incidence increase 
was equal to T=+2.3%, at the average annual mortality de-
crease of T=-2.4% (figure 1).

The trends in equalized incidence rates by stage 
showed an increase in stage I-II CC incidence and a de-
crease in stage III and IV incidence (figure 2).

Figure 2 – Trends in equalized CC incidence rates by disease stage in 
Kazakhstan, 2009-2018

Over time, the share of patients with stages I-II CC in-
creased from 79.8% in 2009 to 88.1% in 2018 (figure 3), with 
an average annual increase in the equalized rate of T=+1.2%.

The share of patients with stage III CC decreased 
from 15.4% in 2009 to 8.9% in 2018 (figure 3), with an 

average annual decrease in the equalized rate of T=-
6.7%. Over time, the share of patients with stage IV CC 
decreased from 3.4% in 2009 to 2.7% in 2018 (figure 3), 
with an average annual decrease in the equalized rate 
of T=-2.3%.

Figure 3 – The dynamics of CC early detection (stage I-II) and neglect (stage III 
and IV) in Kazakhstan, 2009-2018

cant difference (t=5.00, p=0.000). The CC mortality rate de-
creased statistically significantly (t=12.02. p=0.000), from 
8.4±0.3‰ in 2009 to 6.4±0.3‰ in 2018. The average 

annual crude mortality was 7.3±0.2‰ (95% CI=6.9-7.8).
Figure 1 shows trends in equalized crude incidence 

and mortality rates from CC in Kazakhstan.
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During the study period, morphological verifica-
tion in CC remained almost at the same level exceed-

ing 99.1-99.6%, except for 93.3% in 2013 and 96.3% in 
2014 (figure 4).

Figure 4 – The dynamics of CC morphological verification in Kazakhstan,  
2009-2018

At that, the equalized morphological verification rates 
have remained at the same level of T=+0.03% (figure 4).

Conclusions:
1. In the Republic of Kazakhstan, over the study years, 

the absolute number of people with newly diagnosed CC 
has increased by 35.3%. CC incidence per 100,000 women 
has increased by 10.2% over the decade. At that, the inci-
dence of stage I CC was growing, and the incidence of stage 
III-IV was decreasing.

2. In 2009-2018, the absolute number of deaths from CC 
in Kazakhstan decreased by 13.3%. The mortality from CC per 
100,000 women has decreased by 23.4% over the decade.

3. In the study period, the number of patients with stages 
I-II at diagnosis has added 48.7%, with stage III – lost 22.2%, 
with stage IV – added 6.5%. In general, there was a positive 
trend in the early detection and reduction of neglect.

Conclusion
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 in-
dicators: 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 evidences the positive effect of anti-cancer mea-
sures taken in the Republic, such as CC screening.

References
1. Ferlay J., Ervik M., Lam F., Colombet M., Mery L., Piñeros M., 

Znaor A., Soerjomataram I., Bray F. Global Cancer Observatory: Can-
cer Tomorrow. Lyon, France: International Agency for Research on 
Cancer. 2018. Available from: https://gco.iarc.fr/tomorrow, accessed 
[16 April 2020].

2. Bray F., Ferlay J., Soerjomataram I., Siegel R.L., Torre L.A., Je-
mal A. Global cancer statistics 2018: GLOBOCAN estimates of inci-
dence and mortality worldwide for 36 cancers in 185 countries // CA 
Cancer J Clin. – 2018. – 68 (6). – P. 394-424.  

3. Ferlay J, Colombet M, Soerjomataram I, Mathers C, Parkin DM, 
Piñeros M, Znaor A, Bray F. Estimating the global cancer incidence 
and mortality in 2018: GLOBOCAN sources and methods // Int J Can-
cer. – 2019. – 144 (8). – P. 1941-1953.   

4. Torre LA, Islami F, Siegel RL, Ward EM, Jemal A. Global cancer 
in women: Burden and trends // Cancer Epidemiol Biomarkers Prev. 
– 2017. – 26. – P. 444-457. 

5. Konnon SRD., Soyunov MA. Rak sheiki matki: profilaktika i 
skrining (novie dannie) (Cervical cancer: prevention and screening 
(recent data)) [in Russian] // Obstetrics and gynecology: News, Opin-
ions, Training. – 2018. – 6 (3). – P. 72–82. 

6. White A, Thompson TD, White MC, Sabatino SA, de 
Moor J, Doria-Rose PV. Cancer Screening Test Use - United 
States, 2015 // MMWR Morb Mortal Wkly Rep. – 2017. – 66(8).   
– P. 201-206. 

7. Sankaranarayanan R, Budukh AM, Rajkumar R. Effective 
screening programmes for cervical cancer in low- and middle-in-
come developing countries // Bulletin of the World Health Organiza-
tion. – 2001. – 79. – P. 954-962. 

8. Merkov AM, Polyakov LE. Sanitarnaya statistika (Sanitary sta-
tistics) [in Russian]. Leningrad: Medicine. – 1974. – 384 p.

9. Glanc S. Mediko-biologicheskaya statistika (Biomedical statis-
tics) [in Russian]. Moscow: Practice. – 1999. – 460 p.

10. Elfstrom KM, Arnheim-Dahlstrom L, von Karsa L, Dillner 
J. Cervical cancer screening in Europe: quality assurance and 
organisation of programmes // Eur J Cancer. – 2015. – 51(8).  – 
P.950-968.

11. Ledina AV, Gaydarova AKh, Ledin EV. Cervikalnaya neopla-
ziya: kak predupredit i vilechit? (Cervical neoplasia: how to prevent 
and to treat?) [in Russian] // Obstetrics and gynecology: News, Opin-
ions, Training. – 2016. – 3(13). – P.103-108.

12. Apolikhina IA, Filippenkov EV, Dodowa EG, Hasanova GF, 
Gorbunova EA. Sovremennie vozmojnosti organizovannogo skrin-
inga raka sheiki matki (Current possibilities of organized screening 
of cervical cancer) [in Russian] // Obstetrics and gynecology. – 2016. 
– 9.– P.12-18. 

13. Roik EE, Baranov AN, Treshcheva ND. Epidemiological Fea-
tures оf Human Papilloma Viral Infection // Ekologiya cheloveka 
(Human Ecology). – 2015.– 5. –P. 21-26.

14. Shalgumbayeva GM, Zgotava NS, Faizova RI, Khismeto-
va AM, Amrenova K.Sh., Dosbayeva A.M., Yorkovsky A.O. Sur-
vival analysis for cervical cancer in the East Kazakhstan region 
// Nauka I Zdravookhranenie (Science & Healthcare). – 2018.  
– 20(5). – 68-73.

15. Loginova EV, Kretsu VN, Akhmatova AV, Pogasov AG. Cervi-
cal screening problems // Obstetrics and Gynecology: News, Opin-
ions, Training. – 2018. – 6(3). – P.51–54. 

16. Arbyn M, Antila A, Bergeron C, Cuzick J, Vuyst H. De, Dillner 
J. et al. European guidelines for quality assurance in cervical cancer 
screening. 2nd ed. Luxembourg: Publications Office of the European 
Union. – 2015. – 167 p.

https://www.ncbi.nlm.nih.gov/pubmed/?term=de Moor J%5BAuthor%5D&cauthor=true&cauthor_uid=28253225
https://www.ncbi.nlm.nih.gov/pubmed/?term=de Moor J%5BAuthor%5D&cauthor=true&cauthor_uid=28253225
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doria-Rose PV%5BAuthor%5D&cauthor=true&cauthor_uid=28253225
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sankaranarayanan R%5BAuthor%5D&cauthor=true&cauthor_uid=11693978
https://www.ncbi.nlm.nih.gov/pubmed/?term=Budukh AM%5BAuthor%5D&cauthor=true&cauthor_uid=11693978
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rajkumar R%5BAuthor%5D&cauthor=true&cauthor_uid=11693978
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dillner J%5BAuthor%5D&cauthor=true&cauthor_uid=25817010
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dillner J%5BAuthor%5D&cauthor=true&cauthor_uid=25817010

