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Abstract
Background: Breast cancer is the most common malignant disease among the female population of Kazakhstan like in many developed countries of the world (Canada, UK, US, Western Europe), and it accounts for
every 5th tumor. We aimed to assess the epidemiological aspects of breast cancer incidence and mortality
among Almaty and Astana (Now Nur-Sultan), Kazakhstan residents in 2009-2018.
Methods: A retrospective study using modern descriptive and analytical methods of epidemiology was conducted to evaluate the breast cancer incidence and mortality in megapolises of Kazakhstan.
Results: The average annual age-standardized incidence rate of breast cancer amounted to 61.9 0/0000 (95%
CI=56.2-67.6) in Almaty and 61.20/0000 (95% CI=56.765.7) in Astana. The average age-standardized mortality
was 19.20/0000 (95% CI=17.3-21.1) in Almaty and 19.30/0000 (95% CI=17.1-21.4) in Astana. The standardized
incidence in the megapolises tended to increase (Тgr=+0.8% in Almaty and Тgr=+1.4% in Astana), while the
mortality was decreasing (Тdec=−4.2% in Almaty and Тdec=−1.1% in Astana). According to the component
analysis, the growth in the number of breast cancer cases was due to a population increase (ΔP=+130.4% in
Almaty and ΔP=+93.2% in Astana), with a notable decrease of factors related to the risk of getting sick
(ΔR=−27.9% in Almaty, ΔR=−6.1% in Astana).
Conclusion: This is the first epidemiological study to assess the changes in incidence and mortality from
breast cancer in megapolises of Kazakhstan because of screening. The results of this study can be used to improve the government program to combat breast cancer.
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Introduction
Breast cancer is the most common malignant disease among the female population of Kazakhstan
(1- 3) like in many developed countries of the
world (Canada, UK, US, Western Europe) (4-7).
Breast cancer accounts for every 5th tumor.
About 4.6 thousand new cases and 1.3 thousand
deaths are registered in Kazakhstan every year
(8).
The analysis of incidence and mortality related to
malignant neoplasms forms the basis for regional
and national anti-cancer programs and is of paramount importance in justifying methods of disease prevention, measures for early diagnosis, and
the development of screening programs (9-15).
Breast cancer incidence and mortality rates differ
in the countries with high and low risk, and some
of these differences are related to the state of reporting and screening (11, 16-19).
Epidemiological studies of breast cancer allow
defining the goals and objectives of disease prevention programs, including the planning of
screening and diagnostic activities aimed at early
detection of the disease, as well as to develop
program efficiency indicators and evaluating program implementation results (15, 20).
The study of epidemiological features of incidence
and mortality in large cities is of definite scientific
and practical interest as the leading diagnostic and
research centers that conduct active anti-cancer activities are concentrated in large cities.
We aimed to assess the epidemiological aspects
of breast cancer incidence and mortality among
Almaty and Astana (Now Nur-Sultan) residents
in 2009-2018.

Materials and Methods
Information was mainly obtained from the state
registry of breast cancer cases (Form 7, Form 35
of the Ministry of Health of the Republic of Kazakhstan) and the breast cancer mortality statistics of the Statistics Committee of the Ministry of
National Economy of the Republic of Kazakhstan (Table C51). Data for two major cities of
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Kazakhstan – Almaty and Astana – was included
in the analysis.
A retrospective study (2009-2018) using modern
descriptive and analytical methods of epidemiology (9, 21-24) was conducted to study the breast
cancer incidence and mortality and calculate the
extensive crude, age-specific, standardized rates of
incidence and mortality (annual, annual average,
errors) with a 95% confidence interval (95% CI).
Standardized indicators were calculated by the
direct method (World standard) (25) following
the relevant recommendations (26). The obtained
dynamics series were analyzed by the method of
least squares (alignment). Geometrical means
were applied to calculate the average annual
growth/decrease (Тgr/dec, %). Component analysis
according to Dvoyrin and Aksel (27) was used to
analyze the changes in the number of breast cancer cases. Abbreviations used in the tables: AN –
absolute number, AA – average age, CR – crude
rate, ASR – age-standardized rate.

Results
In 2009-2018, 40,097 new cases of breast cancer
were registered in Kazakhstan, of them, 5,753
(14.3%) were detected in the city of Almaty and
2,188 (5.5%) in the city of Astana. For 10 years
studied, 13,013 women have died from breast
cancer, including 1,825 (14.0%) and 614 (4.7%)
deaths in Almaty and Astana, respectively.
The average age of patients with breast cancer in
Almaty was 58.1±0.2 years what was statistically
significantly higher (t=7.21, P=0.00) than in
Astana (55.5±0.3 years). At the same time, the
average age of death in Almaty (61.2±0.3 years)
was similar to Astana (61.6±1.1 years) and
showed no statistically significant difference
(t=0.9, P=0.93).
The age-specific breast cancer incidence and
mortality rates of in the cities studied were growing unimodally, with a peak of incidence at the
age of 60-69 years and the peak of mortality at
the age of 70 and above (Fig. 1).
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Fig. 1: Age-specific breast cancer incidence and mortality among Almaty (A) and Astana (B), Kazakhstan residents,
2009-2018

The average annual crude incidence of breast
cancer amounted to 68.2±3.20/0000 (95%
CI=61.9-74.6) in Almaty and 52.4±2.10/0000 (95%
CI=48.2-56.6) in Astana, with a statistically significant difference between the cities (t=4.13,
P=0.000). The average crude mortality rates was
21.7±1.10/0000 (95% CI=19.6-23.8) in Almaty,
and 14.9±0.70/0000 (95% CI=13.5-16.3) in Astana
(t=5.22, P=0.000). Age-standardized rates were
calculated to unify the results obtained and to
eliminate the age difference. The calculated agestandardized breast cancer incidence and mortality rates are shown in Table 1. In Almaty, the agestandardized rates were found to be lower than
the crude rates; in Astana, it was the opposite.
Certain trends were revealed when analyzing the
age-specific incidence and mortality in large cities.
The equalized incidence in Almaty in the age

groups before 30, 30 to 39 and 40 to 49 years has
decreased in the background of an increase in
other age groups. In Astana, the incidence has
increased in almost all age groups except 50-59
years (Tdec=−2.1%), while the mortality has decreased almost in all age groups except for patients older than 60 years.
The above changes have generally affected the
overall dynamics of crude incidence and mortality
in the studied cities: of Almaty (Tgr=+1.0 and
Tdec=−4.3, respectively) and Astana (Tgr=+2.2
and Tdec=−0.9, respectively). The same trends
were observed in standardized incidence and
mortality rates (Table 2). In the study period, the
average annual morphological verification has
amounted to 94.1±1.8% in Almaty and
97.8±0.8% in Astana (Table 3).

Table 1: Breast cancer incidence and mortality in Almaty and Astana, Kazakhstan 2009-2018

Rates
Incidence
Mortality

CR
ASR
CR
ASR

P±m

The city of Almaty
95% CI
Тgr/dec

68.2±3.2
61.9±2.9
21.7±1.1
19.2±1.0

61.9-74.6
56.2-67.6
19.6-23.8
17.3-21.1

Figures 2 & 3 illustrate the staging of breast cancer patients in Almaty and Astana during the
study years. The early breast cancer detection rate
(the share of patients diagnosed with stage I-II
cancer) in Almaty has increased from 76.0%
1259

+1.0
+0.8
−3.8
−4.2

P±m

The city of Astana
95% CI
Тgr/dec

52.4±2.1
61.2±2.3
14.9±0.7
19.3±1.1

48.2-56.6
56.7-65.7
13.5-16.3
17.1-21.4

+0.3
+1.4
−1.4
−1.1

(2009) to 89.9% (2018) (), with the average annual early detection rate of 82.0±1.7% (95%
CI=78.7-85.2%). The share of patients diagnosed
with stage III and IV cancer in Almaty has decreased from 23.5% (2009) to 10.1% (2018). The
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average annual shares of stage III and IV cancer
in Almaty were equal to 13.6±1.4% (95%

CI=10.8-16.4%) and 4.2±0.5% (95% CI=3.25.1%), respectively.

Table 2: Average annual increase/decrease of equalized age-specific breast cancer incidence and mortality rates in
Almaty and Astana, Kazakhstan 2009-2018
Age group (yr)

The city of Almaty
Incidence
Mortality

<30
30-39
40-49
50-59
60-69
70+

−9.0
−2.5
−0.5
+1.6
+1.3
+1.1

The city of Astana
Incidence
Mortality

+3.3
−9.1
−9.9
−3.6
−2.7
−3.7

+1.0
+0.3
+1.9
−2.1
+4.6
+2.0

−27.0
−19.4
−1.2
−6.6
+0.2
+2.7

Table 3: Dynamics of morphological verification (%) in Almaty and Astana, Kazakhstan 2009-2018

City

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

P±m

Almaty
Astana

90.1
98.2

87.7
94.6

94.1
96.8

97.4
94.8

86.6
100.0

88.9
96.8

98.6
99.2

99.2
99.6

98.7
99.2

99.8
99.0

94.1±1.8
97.8±0.7

Fig. 2: Staging of breast cancer patients in Almaty, Kazakhstan 2009-2018

Fig. 3: Staging of breast cancer patients in Astana, Kazakhstan 2009-2018
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In Astana, the early detection rate has also increased from 69.6% (2009) to 89.1% (2018), with
the average annual rate of 79.6±2.3% (95%
CI=75.2-84.0%). The share of patients with stage
III and IV cancer has notably decreased from
30.4% (2009) to 10.8% (2018). The average annual shares of stage III and IV cancer in Astana
were equal to 14.3±1.8% (95% CI=10.9-17.8%)
and 5.6±0.6% (95% CI=4.3-6.8%), respectively.
Crude breast cancer incidence rates for Almaty
population has decreased from 62.80/0000 (2009)
to 59.10/0000 (2018). At that, the average decrease
has amounted to −3.60/0000 and was dependent
on the changes in ASP (∑=ΔA=+1.10/0000), the
disease risk (∑=ΔR=−4.40/0000), and the combined effect of changes in those parameters
(∑=ΔAR=−0.30/0000).
In Astana, crude breast cancer incidence has increased from 54.40/0000 (2009) to 56.10/0000 (2018).
The total increase (+1.70/0000) was associated with
the changes in ASP (∑=ΔA=+4.80/0000) and the
disease risk (∑=ΔR=−2.60/0000), while the combined effect of changes in those parameters has
led to a decrease in crude incidence rates
(∑=ΔAR=−0.50/0000).
The conducted component analysis revealed the
factors that mainly influenced the changes in the
number of patients with breast cancer in the
studied cities:
1. Growth of population in large cities: Almaty –
ΔP=+130.4%, Astana – ΔP=+93.2%;
2. Changes in the age structure of the population:
Almaty – ΔA=+6.9%, Astana – ΔA=+11.2%.
3. The combined effect of changes in the number
and age structure of the population: Almaty –
ΔPA=+2.3%, Astana – ΔPA=+8.2%.
4. Change of disease risk: Almaty – ΔR=−27.9%,
Astana – ΔR=−6.1%.
5. The combined effect of changes in the disease
risk and the number of population: Almaty –
ΔPR=−9.2%, Astana – ΔPR=−4.5%.
6. The combined effect of changes in the disease
risk and the age structure of the population: Almaty – ΔAR=−1.9%, Astana – ΔAR=−1.1%.
7. The combined effect of changes in the disease
1261

risk and the age structure of the population: Almaty – ΔPAR=−0.6%, Astana – ΔPAR=−0.8%.
Thus, the prevalence of breast cancer is growing
in large cities due to the overall population
growth and changes in the age structure of the
population.

Discussion
In the study period, about 20% of new cases and
deaths from breast cancer were registered in the
two large cities of Kazakhstan (1, 2). These cities
host more medical organizations than other regions of the country; therefore, the changes in
epidemiological indicators allow assessing the
efficiency of national mammalogical screening in
the country, also in the megapolises.
Breast cancer prevails in the structure of malignancies in Kazakhstan women as has been shown
before (1-3). It remains first in structure all over
the country and in the national megapolises thus
reflecting the global picture (5). At that, the share
of patients with breast cancer was high in the
studied cities at the age of 50-59 years what is
similar to Kemalpas (28), Mumbai (29), and
Bangkok (30). The average age of patients with
breast cancer was statistically significantly higher
in Almaty than in Astana. It might be related to
the demographic difference in the age structure
of the population as Almaty population belongs
to a regressive type in comparison to Astana
which is closer to a progressive type of population. (In Almaty, the age group below 15 years
(the average of 18% in 2009-2018) is smaller than
the age group of 50 years and above (25%). This
indicates depopulation, is caused by a decrease in
the birth rate and an increase in the overall mortality rate due to the relative prevalence of the
older age groups. At the same time, in Astana,
23% of the population is below 15 years vs. 17%
in the age group of 50 years and above).
Regarding deaths from breast cancer, a high share
of deaths from breast cancer in Almaty was registered in the age group of 70 years and above
(35.6%), while in Astana a high share of deaths
from breast cancer was registered in the age
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group of 50-59 years and 70 years and above
(29.0% each). Still, the difference in the average
age of deaths from breast cancer in the studied
cities (63.3 years in Almaty and 61.6 years in
Astana) was not statistically significant. At that,
the age-specific incidence was growing unimodally in both studied cities, with a peak at the age of
60-69 years. The mortality was also increasing,
with a peak at the age of 70 and above. The obtained data corresponds to the results of many
worldwide and Asian studies (5, 31-33).
In terms of incidence and mortality, Almaty and
Astana have average rates of breast cancer incidence and mortality, which are comparable to
such European and Asian countries (7) as Latvia
(62.80/0000),
Bulgaria
(59.10/0000),
Estonia
0
(61.2 /0000), Poland (59.10/0000), Singapore
(64.00/0000), Korea (59.80/0000), and Japan
(57.60/0000).
In Almaty, the age-standardized incidence rate
was lower than the crude rates; in Astana, it was
the opposite. It was due to a different age structure of population in the studied cities, as in
Astana the population was generally younger, as
mentioned above.
The breast cancer incidence in Astana in all age
groups and in general during the study period
was increasing except for the age of 50-59 years
(Tdec=−2.1%). This could be especially alarming
taking into account the national screening conducted in 2012-2016 and addressed that very age
group, i.e. people above 50 years. The increase in
incidence observed in this group is characteristic
of many countries implementing breast cancer
screening (10).
In Almaty, we should note an increase of mortality among people under 30 years (Tgr=+3.3%),
while in other age groups the mortality has decreased. Moreover, in Astana, there was the highest decrease in mortality in this age group
(Tdec=−27.0%) and at the age of 30-39 years
(Tdec=−19.4%). In Astana, the mortality has increased in people above 60 years (60-69 years –
Tgr=+0.2, and 70+ – Tgr=+2.7%). The literature
sources do not report similar trends in the countries being screened. The average annual increase
of equalized breast cancer incidence and mortaliAvailable at:

http://ijph.tums.ac.ir

ty rates in Almaty and Astana is much less than in
other major metropolises like New York (USA),
Moscow (Russia) because their population is
much bigger. However, in Shanghai (China)
which has a higher population, the annual increase of breast cancer incidence is lower than in
Kazakhstan.
Literature sources mention many factors associated with the etiopathogenesis of breast cancer.
These factors can be grouped as follows: genetic,
hormonal, reproductive, morphological factors,
nutrition, lifestyle, ecology, previous pathology of
the mammary glands, as well as ethnic and racial
affiliation (15, 34-36).
Thus, the burden of breast cancer in large cities
of Kazakhstan increases from year to year, as in
other cities in the developed and developing
countries of the world (37, 38). At the same time,
the increase in life expectancy, the growth of urbanization and the influence of the Western lifestyle are the main causative factors that increase
the risk of developing breast cancer (19, 39, 40).

Conclusion
The study of breast cancer reveals a wide range
of problems related to early detection and screening. The obtained results require further detailed
investigation. Epidemiological studies of breast
cancer incidence and mortality in Almaty and
Astana highlight certain differences and peculiarities. The monitoring and evaluation of breast
cancer indicators for 2009-2018 raise such questions as to why the incidence is decreasing and
the mortality increasing in some age groups covered by screening. Still, there is some positive
dynamics: a decrease in mortality (especially, in
Almaty), as well as an increase in early detection
rates. The analysis of early detection and neglect
rates shows a positive increase in the share of
patients with stage I-II cancer and a decrease in
the share of patients with stage III-IV cancer in
both Almaty and Astana. Changes in epidemiological indicators are undoubtedly the results of
the impact of anticancer measures – the implementation of breast screening in the Republic.
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The obtained results can be used to improve anticancer activity in the country. Further study of
screening efficiency is a priority for our continued research.

5.

Ethical considerations
Ethical issues (Including plagiarism, informed
consent, misconduct, data fabrication and/or falsification, double publication and/or submission,
redundancy, etc.) have been completely observed
by the authors.

Acknowledgements
We thank the Ministry of Healthcare of the Republic of Kazakhstan and the Statistics Committee of the Ministry of National Economy of the
Republic of Kazakhstan for providing us essential data for the research.

6.

7.

8.

Conflicts of interests
The authors declare that there is no conflict of
interests.

References
1. Bilyalova Z, Igissinov N, Moore M, Igissinov S,
Sarsenova S, Khassenova Z (2012). Epidemiological evaluation of breast cancer in ecological areas of Kazakhstan – association with
pollution emissions. Asian Pac J Cancer Prev,
13(5):2341-2344.
2. Beysebayev E, Bilyalova Z, Kozhakeeva L,
Baissalbayeva A, Abiltayeva A (2015). Spatial
and Temporal Epidemiological Assessment
of Breast Cancer Incidence and Mortality in
Kazakhstan, 1999-2013. Asian Pac J Cancer
Prev, 16(15):6795-6798.
3. Bekmukhambetov Y, Imangazina Z, Jarkenov T,
Mamyrbayev A (2015). Cancer incidence and
mortality data in Aktobe, west Kazakhstan,
2000-2010. Asian Pac J Cancer Prev, 16(6):23792383.
4. Botha JL, Bray F, Sankila R, Parkin DM (2003).
Breast cancer incidence and mortality trends

1263

9.

10.

11.

12.
13.

14.

15.

in 16 European countries. Eur J Cancer,
39(12):1718-1729.
Ferlay J, Ervik M, Lam F, Colombet M, Mery L,
Piñeros M, Znaor A, Soerjomataram I, Bray F
(2018). Global Cancer Observatory: Cancer
Today. Lyon, France: International Agency
for Research on Cancer. Available from:
https://gco.iarc.fr/today/home. Accessed 04
February 2019.
Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A (2018). Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers
in 185 countries. CA Cancer J Clin, 68(6):394424.
Ferlay J, Colombet M, Soerjomataram I, Mathers
C, Parkin DM, Piñeros M, Znaor A, Bray F
(2019). Estimating the global cancer incidence
and mortality in 2018: GLOBOCAN sources
and methods. Int J Cancer, 144(8):1941-1953.
Tautayev A, Toguzbayeva A, Kamzabek A,
Bilyalova Z, Igissinov N (2019) Breast cancer
in Kazakhstan: Changes in consequences of
screening? Medicina (Kaunas), 55 (Supplement
1):191.
Chissov V, Starinskiy V, Kovalev B (2007). The
organization of oncological service in Russia (methodical recommendations, manuals for doctors). Мoscow,
663 p. (in Russian).
Altobelli E, Lattanzi A (2014). Breast cancer in
European Union: an update of screening
programmes as of March 2014 (Review). Int J
Oncol, 45 (5): 1785-1792.
Harding C, Pompei F, Burmistrov D, et al (2015)
Breast cancer screening, incidence, and mortality across US counties. JAMA Intern Med,
175(9):1483–1489.
Nagai H, Kim YH (2017). Cancer prevention
from the perspective of global cancer burden
patterns. J Thorac Dis, 9(3):448-451.
Zou XN (2017). Epidemic trend, screening, and
early detection and treatment of cancer in
Chinese population. Cancer Biol Med, 14(1):5059.
da Costa Vieira RA, Biller G, Uemura G, Ruiz
CA, Curado MP (2017). Breast cancer screening in developing countries. Clinics (Sao Paulo),
72(4):244-253.
Kolak A, Kamińska M, Sygit K, et al. (2017).
Primary and secondary prevention of breast
cancer. Ann Agric Environ Med, 24(4):549-553.

Available at:

http://ijph.tums.ac.ir

Igissinov et al.: Breast Cancer in Megapolises of Kazakhstan …

16. Colditz GA, Sellers TA, Trapido E (2006). Epidemiology–identifying the causes and preventability of cancer? Nat Rev Cancer, 6:75‐83.
17. American Cancer Society (2011). Global Cancer
Facts & Figures. 2nd ed. Atlanta, GA: American Cancer Society, Inc.; 2011.
18. Colditz GA, Bohlke K (2014). Priorities for the
primary prevention of breast cancer. CA Cancer J Clin, 64(3):186-194.
19. Yap YS,Lu YS, Tamura K, et al. (2019). Insights
into Breast Cancer in the East vs the West: A
Review.
JAMA
Oncol,
doi:
10.1001/jamaoncol.2019.0620.
20. WHO (2008) Breast cancer: prevention and control.
https://www.who.int/topics/cancer/breastc
ancer/ru/index3.html, accessed 07 February
2019.
21. Merkov АМ, Polyakov LY (1974). Health Statistics. Leningrad: Medicine. p. 384 (in Russian).
22. dos Santos Silva I (1999). Cancer epidemiology: principles and methods. Lion, France: IARC. 441 p.
23. Tango T (2010). Statistical Methods for Disease Clustering. – Springer Science+Business Media,
LLC 2010. – 247 с.
24. Merabishvili VM (2015). Oncological statistics (traditional methods, new information technologies): A guide
for physicians. Second edition, supplemented. Part I.,
2015. - 223 p.
25. Omar B. Ahmad, Cynthia Boschi-Pinto, Alan D.
Lopez, Christopher JL Murray, Rafael Lozano, Mie Inoue. Age standardization of rates: a
new who standard. GPE Discussion Paper
Series: No.31 EIP/GPE/EBD World Health
Organization 2001. Electronic resource:
http://www.who.int/healthinfo/paper31.pdf
. (accessed 26 June 2015).
26. Recommendations of the National Cancer Institute (USA) on the use of the World Standard
(WHO 2000-2025). Electronic resource:
http://seer.cancer.gov/stdpopulations/world
.who.html
27. Dvoyrin VV. Aksel EM (1987). Component analysis
of the dynamics of malignant neoplasms: guidelines.
Moscow. Pages: 130 (in Russian)
28. Mermer G, Turk M (2014). Assessment of the
Effects of Breast Cancer Training on Women
Between the Ages of 50 and 70 in Kemalpasa,
Turkey. Asian Pac J Cancer Prev, 15 (24), 10749-

Available at:

http://ijph.tums.ac.ir

10755.
29. Malvia S, Bagadi SA, Dubey US, Saxena S
(2017). Epidemiology of breast cancer in Indian women. Asia Pac J Clin Oncol, 13 (4): 289295.
30. Mukem S, Sriplung H, McNeil E, Tangcharoensathien V (2014). Breast cancer screening
among women in Thailand: analyses of population-based household surveys. J Med Assoc
Thai, 97(11): 1106-1118.
31. Yip CH (2009). Breast cancer in Asia. Methods
Mol Biol, 471: 51-64.
32. Saika K, Sobue T (2009). Epidemiology of Breast
Cancer in Japan and the US. JMAJ, 52(1): 3944.
33. Eisemann N, Waldmann A, Katalinic A (2013).
Epidemiology of Breast Cancer – Current
Figures and Trends. Geburtshilfe Frauenheilkd,
73(2): 130-135.
34. Beysebaev EТ (2014). Modern comparative aspects of the epidemiology of breast cancer
(Literature review). KazNMU Bulletin, 1: 7883. (In Russian).
35. Klemp JR (2015). Breast cancer prevention
across the cancer care continuum. Semin Oncol
Nurs, 31(2):89-99.
36. Gray JM, Rasanayagam S, Engel C., Rizzo J
(2017). State of the evidence 2017: an update
on the connection between breast cancer and
the environment. Environmental Health, 16:94.
37. Sighoko D, Murphy AM, Irizarry B, et al. (2017).
Changes in the racial disparity in breast cancer
mortality in the ten US cities with the largest
African American populations from 1999 to
2013: The reduction in breast cancer mortality
disparity in Chicago. Cancer Causes Control,
28(6):563-568.
38. Sharma R (2019). Breast cancer incidence, mortality and mortality-to-incidence ratio (MIR)
are associated with human development,
1990-2016: evidence from Global Burden of
Disease Study 2016. Breast Cancer, 26(4):428445.
39. Kanavos P (2006). The rising burden cancer in
the developing world. Ann Oncol, 17 Suppl 8:
15-23.
40. Coughlin SS, Ekwueme DU (2009). Breast cancer as a global health concern. Cancer Epidemiol, 33 (5): 315-318.

1264

