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Abstract—The fully formed database of the Population Cancer Registry (PCR database) of the Northwestern
Federal District of the Russian Federation in February 2019 has significantly expanded the ability to assess
objectively the activities of the cancer service on the more reliable basis of analytical materials. In Russia, it
was possible for the first time to conduct epidemiological studies of malignant tumors for rare tumor locations
for all age groups and on calculations of patient survival rates. The PCR database has more than 1 million
observations and includes all of the headings and subheadings of ICD-10 for class II—codes C00—96. The
article presents the dynamics of morbidity and mortality of the population of the Northwestern Federal Dis-
trict of the Russian Federation in comparison with the national average, the reliability of the recorded num-
bers, and the survival of patients with malignant tumors. It was established that the cancer incidence in the
Northwestern Federal District of the Russian Federation increased by 10.4% according to standardized indi-
cators over 8 years, and the population mortality in the district decreased by 11.4% according to the same
indicators. The dynamics of the 5-year observed survival rate of patients from Northwestern Federal District
of the Russian Federation has been calculated according to account age groups. The reliability of the PCR
database of the Northwestern Federal District of the Russian Federation is confirmed by the fact that the
materials of three administrative territories are included in the IARC monograph Cancer Incidence in Five
Continents. Vol. XI (St. Petersburg, Arkhangelsk oblast and the Republic of Karelia).
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INTRODUCTION

Some of the most difficult problems in the study of
malignant tumors include the accumulation of data on
the primary registered patients, the in-depth study of
the prevalence of malignant tumors, the analysis of the
dynamics of mortality, and the implementation of
mass prevention of the contraction of tumors. There
are a great number of scientific works on the method-
ology of these studies [1-5, 7—13, 17—19, 21-23].
More and more attention is paid to this problem every
year. Many countries have established population can-
cer registries (PCRs) as the basis for epidemiological
research. The publication of more and more extensive
monographs by the International Agency for Research
on Cancer (IARC) contributes to an objective assess-
ment of the oncological situation on the planet. Start-
ing with 32 cancer registries in 1966, which covered 29
countries at that time, the IARC monograph (Cancer
Incidence in Five Continents, Volume XI) now sum-
marizes the materials of more than 450 cancer regis-
tries on all continents [14—16, 24—29].

For many years, only one PCR was presented from
the Soviet Union—that of Leningrad, then St. Peters-
burg. Four more PRRs were added to the XI volume
due our accumulated experience: the Republic of
Karelia and the Arkhangelsk, Samara, and Chely-
abinsk oblasts (Figs. 1, 2).

At present, the range of standardized malignant-
tumor incidence rates for the male population is from
50.9 in India to 616.6 per 100000 in Brazil; the mini-
mum and maximum incidence rates for the female
population in the same countries are from 51.5 to
502.9%o000 |25].

Table 1 shows the rank distribution of standardized
malignant-tumor incidence rates for cancer registries
in a number of Russian territories included in the
11th volume of the IARC edition Cancer Incidence in
Five Continents (CI5). In addition, we thought it pos-
sible to add for comparison the average data for Russia
and the Northwestern Federal District (NWFD) of
the Russian Federation. The standardized indicators
of malignant-tumor incidence were taken as of 2010,
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Fig. 1. Malignant-tumor morbidity in men in some countries of the world, total (C00—96), 2008—2012. (IARC Cancer Incidence

in Five Continents, Vol. XI) [25].

i.e., the middle of the interval of collected data from
the IARC monograph (2008—2012). The total number
of PCRs included in the XI volume of IARC CI5 was
456. In the rank distribution by the level of standard-
ized indicators of the malignant-tumor incidence, the
PCRs of Russia for the male population occupy from
the 230th to the 285th place, and those for women
occupy from the 286th to the 298th place. Among all
countries, Russia may take the 325th place for men
and the 233rd place for women in this indicator. In the
previous editions of IARC, Russia and St. Petersburg
No. 4
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occupied the 300th places [25], which may be largely
due to the undercounting of patients: some research
institutes of oncology and medical facilities of head
institutions do not send extracts from medical records
to oncological dispensaries at the place of patient res-
idence. In addition, in many territories, we are wit-
nessing an excess of the number of deaths over the ini-
tially recorded patients, especially in localizations with
a high mortality rate, mainly in older age groups.

There is an urgent need for personnel and financial
strengthening of the Russian PCRs, the issuance of
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Fig. 2. Malignant-tumor morbidity in women in some countries of the world, total (C00—96), 2008—2012. (IARC Cancer Inci-

dence in Five Continents, Vol. XI) [25].

new orders on strict discipline for the preparation of
documents, the obligation to send extracts from med-
ical records to territorial cancer registries, and a more
active involvement of territories in work with the
World Organization of Cancer Registries. It is import-
ant to note that the United States presented for the
first time the entire RCR database for the country in

ADVANCES IN GERONTOLOGY Vol 10

Volume XI CI5. The average U.S. standardized inci-
dence rate is 203rd for males and 156th for females.
The cancer registries of other countries that fully cover
the territory of the state (in rank distribution) include
New Zealand (222nd and 155th, respectively), Repub-
lic of Korea (232nd and 186th), Great Britain (282th
and 197th), and Israel (311th and 246th).
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Table 1. Rank distribution of standardized malignant-tumor incidence rates among cancer registries of the territories
of Russia included in the IARC monograph Cancer Incidence in Five Continents, Vol. XI (2008—2012) in comparison

with the average Russian indicators

Territory Ordinal number of rank distribution |Value of the standardized indicator, %o00
Male population
Samara oblast 230th 331.7
Arkhangelsk oblast 244th 326.8
Republic of Karelia 265th 317.9
Chelyabinsk oblast 285th 305.9
Russian Federation* 325th 279.6
NWFD* 329th 274.1
St. Petersburg* 349th 256.0
Female population
Samara oblast 286th 242.5
Republic of Karelia 308th 228.6
Chelyabinsk oblast 326th 214.0
Arkhangelsk oblast 298th 234.3
St. Petersburg* 374th 209.0
Russian Federation* 371th 212.7
NWFD* 373th 210.2

* 2010 for comparison with other territories of cancer registries of the IARC monograph, Vol. XI.

Table 2. Malignant-tumor morbidity of in the population
of the Northwestern Federal District of the Russian Feder-
ation from 2010 to 2018, both sexes [6, 20]

Indicator 2010 2018 |Increase, %
Abs. number 50746 63389 24.9
“Rough” indicator 377.55 | 454.01 20.3
Standardized indicator 228.91 252.76 10.4
(world standard)

Table 3. Mortality from malignant tumors in the popula-
tion of the Northwestern Federal District of the Russian
Federation from 2010 to 2018, both sexes [6, 20]

Indicator 2010 2018 | Increase, %
Abs. number 30874 31957 3.5
“Rough” indicator 229.77 | 228.88 —0.4
Standardized indicator | 131.38 116.44 —11.4
(world standard)

Tables 2 and 3 present data on the morbidity and
mortality of the population of the Northwestern Fed-
eral District of the Russian Federation from malignant
tumors from 2010 to 2018. It was established that the
number of initially registered patients reached 63400
cases in 2018 (50700 in 2010). Over 8 years, the stan-
dardized morbidity rates of the population of the
Northwestern Federal District of the Russian Federa-
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tion increased by 10.4%, and the mortality rate
decreased by 11.4% [6, 20].

We analyzed the changes in the oncopathological
structure of the region from 2000 to 2017 over three
large periods, taking into account the age characteris-
tics. The main changes in the localization structure of
the male population under 60 years of age (130160
observations) were associated with localizations of
malignant tumors outside the sixth place: the indica-
tors for the prostate gland increased in this age group
from 2.1 to 5.4%, and those for the bladder increased
from 3.2 to 4%. The incidence rates also increased for
skin melanoma, testicular cancer, and, especially, thy-
roid cancer. The proportion of the cancer of the larynx
and esophagus decreased. The oncopathological
structure of men under 60 years of age from liver can-
cer has remained at the same proportion (Table 4).

Let us consider the features of the rank redistribu-
tion of malignant tumors in the male population aged
60 years or older in the Northwestern Federal District
of the Russian Federation (235060 observations)
(Table 5). Lung cancer retained first place in the
oncopathological structure in older men; its propor-
tion significantly decreased from 2000—2005 to 2012—
2017 from 22.9 to 15.7%. The share of stomach cancer
also decreased from 13.2 to 9.1%; it moved to fourth
place. Second place was taken by prostate cancer,
which increased from 9.3 to 17.6%. The proportion of
malignant tumors of the skin, colon, and rectum, sys-
temic neoplasms of lymphatic and hematopoietic tis-
sue and kidney, and melanoma of the skin, brain, thy-
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Table 4. Structure of malignant tumors in men under 60 years of age in the Northwestern Federal District of the Russian

Federation (PCR database)

2000—2005 2012—-2017 2000—-2017
No. Localization ICD-10
abs. number % abs. number % abs. number| %
1 |Lung C33, 34 8197 20.6 7042 16.0 24009 18.3
2 | Stomach Cl6 4606 11.6 3556 8.0 12853 9.9
3 | Lymphatic C81-96 3226 8.1 4165 9.4 11119 8.5
and hematopoietic tissue
4 | Kidney C64 2396 6.0 3056 6.9 8460 6.5
5 | Skin (except melanoma) C44 1790 4.5 2580 5.8 6756 5.2
6 |Rectum C19-21 1779 4.5 2264 5.1 6289 4.8
7 | Colon C18 1853 4.7 2212 5.0 6276 4.8
8 | Prostate Co61 838 2.1 2374 5.4 5121 3.9
9 |Bladder C67 1261 3.2 1758 4.0 4783 3.7
10 |Larynx C32 1581 4.0 1420 3.2 4657 3.6
11 | Esophagus C15 1375 3.5 1350 3.0 4332 3.3
12 | Pancreas C25 1327 3.3 1417 3.2 4235 3.3
13 | Brain and other parts C70-72 1151 2.9 1362 3.1 3868 3.0
of the nervous system
14 | Gums, oral cavity, C03-06, 09 987 2.5 1113 2.5 3111 2.4
palate, other malignant
tumors of the oral cavity
15 | Skin melanoma C43 899 2.3 1101 2.5 3082 2.4
16 | Testicle C62 723 1.8 908 2.0 2441 1.9
17 | Tongue C01-02 550 1.4 684 1.5 1824 1.4
18 | Thyroid C73 355 0.9 831 1.9 1685 1.3
19 | Liver C22 528 1.3 598 1.3 1668 1.3
20 | Without specifying C80 512 1.3 457 1.0 1636 1.3
localization
21 | Laryngopharynx Cl12,13 477 1.2 570 1.3 1513 1.2
22 | Other 3290 8.3 3524 7.9 10442 8.0
Total 39701 44342 130160

roid gland increased. The proportion of malignant
tumors of the pancreas, esophagus, larynx, and skin
melanoma decreased. The proportion of malignant
tumors of the tongue remained at 0.7%.

The female population under 55 years of age in the
Northwestern Federal District revealed the following
change in the structure of the malignant-tumor inci-
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dence (130805 observations) (Table 6). The first place
is confidently retained by breast cancer, although its
share in the total structure of oncological pathology of
the female population has decreased from 29.2 to
27.4%. In second place is cervical cancer, which
increased from 10.5 to 12.5%, and thyroid cancer
moved from sixth to third place (from 4.2 to 7.4%).
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Table 5. Structure of malignant tumors in men of 60 years of age or older in the Northwestern Federal District of the Rus-

sian Federation (PCR database)

2000—2005 2012—-2017 2000—2017
No. Localization ICD-10
abs. number % abs. number % abs. number %
1 |Lung C33, 34 15852 22.9 14028 15.7 44019 18.7
2 | Prostate Col 6450 9.3 15760 17.6 33331 14.2
3 | Stomach Cl6 9119 13.2 8142 9.1 25839 11.0
4 | Skin (except melanoma) C44 4853 7.0 8536 9.5 19710 8.4
5 |Colon C18 5211 7.5 6889 7.7 18024 7.7
6 |Rectum C19-21 4693 6.8 5595 6.3 15461 6.6
7 | Bladder Co7 3522 5.1 4913 5.5 12618 5.4
8 | Lymphatic C81-96 2532 3.7 3851 4.3 9298 4.0
and hematopoietic tissue
9 | Kidney Co4 2429 3.5 3746 4.2 9057 3.9
10 | Pancreas C25 2157 3.1 2614 2.9 7078 3.0
11 | Esophagus Cl15 2118 3.1 2272 2.5 6487 2.8
12 | Larynx C32 1639 2.4 1895 2.1 5145 2.2
13 | Liver C22 1057 1.5 1106 1.2 3086 1.3
14 | Skin melanoma C43 671 1.0 1348 1.5 2991 1.3
15 | Without specifying C80 829 1.2 820 0.9 2633 1.1
localization
16 | Gums, oral cavity, C03-06, 09 729 1.1 956 1.1 2374 1.0
palate, other malignant
tumors of the oral cavity
17 | Brain and other parts C70-72 411 0.6 797 0.9 1824 0.8
of the nervous system
18 | Tongue C01-02 471 0.7 663 0.7 1635 0.7
19 | Laryngopharynx Cl12, 13 417 0.6 654 0.7 1456 0.6
20 | Thyroid C73 191 0.3 431 0.5 872 0.4
21 |Testicle C62 83 0.1 78 0.1 233 0.1
22 | Other 3769 5.3 4332 4.8 11889 5.1
Total 69203 89426 235060

The proportion of uterine body cancer and systemic
neoplasms of the lymphatic and hematopoietic tissue,
skin, lungs, and bladder increased, and the proportion
of cancers of the rectum and colon, stomach, kidney,
brain and pancreas decreased. The proportion of liver
cancer remained unchanged (0.5%).

In women aged 55 years or older (Table 7), breast
cancer and skin cancer (except for melanoma)
retained the first two places. Their share in the onco-
pathological structure of the population of the North-
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western Federal District of the Russian Federation
changed from 17.3 to 19.4% and from 10.9 to 14.7%,
respectively. Colon cancer came in third place, ahead
of stomach cancer. The proportion of cancer of the
uterine body, kidney, thyroid gland, melanoma of the
skin, bladder, and brain increased. The proportion of
cancers of the rectum, ovary, lungs, pancreas, cervix
and liver decreased. The proportion of malignant
tumors of Ilymphatic and hematopoictic tissue
remained unchanged.
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Table 6. Structure of malignant tumors in women under 55 years of age in the Northwestern Federal District of the Russian
Federation (PCR database)

2000—2005 20122017 2000—2017
No. Localization ICD-10
abs. number % abs. number % abs. number %
1 Breast C50 11755 29.2 12304 26.9 36434 27.8
2 | Cervix C53 4239 10.5 5863 12.9 15740 12.0
3 | Ovary C56 3120 7.7 3122 6.9 9559 7.3
4 | Uterine body C54 2531 6.3 2934 6.5 8467 6.5
5 | Lymphatic C81-96 2482 6.2 2955 6.5 8191 6.3
and hematopoietic tissue
6 | Thyroid C73 1678 4.2 3342 7.4 7619 5.8
7 | Skin (except melanoma) C44 1895 4.7 2367 5.2 6505 5.0
8 |Colon CI8 1594 4.0 1470 32 4765 3.6
9 | Stomach Cle6 1884 4.7 1228 2.7 4722 3.6
10 Skin melanoma C43 1334 3.3 1478 3.3 4282 33
11 Rectum C19-21 1313 3.3 1234 2.7 3823 2.9
12 | Kidney Co64 1094 2.7 1084 2.4 3347 2.6
13 |Lung C33, 34 852 2.1 986 2.2 2828 2.2
14 | Brain and other parts C70-72 816 2.0 965 2.1 2791 2.1
of the nervous system
15 Pancreas C25 497 1.2 471 1.0 1463 1.1
16 |Bladder Co7 200 0.5 273 0.6 734 0.6
17 |Liver C22 207 0.5 212 0.5 634 0.5
18 | Without specifying C80 205 0.5 171 0.4 632 0.5
localization
22 | Other 2566 6.4 2980 6.6 8269 6.3
Total 40262 45439 130805

Table 7. Structure of malignant tumors in women of 55 years of age or older in the Northwestern Federal District of the Russian
Federation (PCR database)

2000—2005 2012—-2017 2000—-2017
No. Localization 1CD-10
abs. number % abs. number % abs. number %
1 |Breast C50 16306 17.4 26643 19.2 64170 18.4
2 | Skin (except melanoma) C44 10274 10.9 20116 14.7 45294 13.1
3 | Colon Ci18 9657 10.2 12435 9.1 33424 9.7
4 | Stomach Cle6 9887 10.5 8413 6.1 27913 8.1
5 | Uterine body C54 5840 6.2 10250 7.5 23756 6.9
6 |Rectum C19-21 6236 6.6 7366 5.4 20568 6.0
7 | Lymphatic C81-96 4020 4.3 6388 4.7 15354 4.4
and hematopoietic tissue
8 |Ovary C56 3887 4.1 5318 3.9 13706 4.0
9 |Lung C33,34 3900 4.1 5221 3.8 13470 3.9
10 | Kidney Co64 3120 33 4880 3.6 11920 3.5
11 | Pancreas C25 3347 3.6 4236 3.1 11316 3.3
12 | Cervix C53 2639 2.8 3425 2.5 9031 2.6
13 | Thyroid C73 1386 1.5 3825 2.8 7479 2.2
14 | Skin melanoma C43 1734 1.8 3111 2.3 7324 2.1
15 | Bladder Co67 1325 1.4 2130 1.6 5082 1.5
16 |Liver C22 1154 1.2 1248 0.9 3428 1.0
17 | Brain and other parts C70-72 691 0.7 1425 1.0 3211 0.9
of the nervous system
18 Wlthf)ut .spemfylng C80 959 10 1026 0.7 3173 09
localization
22 | Other 7879 8.4 9711 7.1 25876 7.5
Total 94241 137167 345495
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Fig. 3. Distribution of malignant tumors (C00—96) in the Northwestern Federal District of the Russian Federation by stages and
the 5-year survival rate of patients (database of the PCR of the Northwestern Federal District of the Russian Federation), both

SEXES.

SURVIVAL RATE

Figure 3 and Table 8 show the dynamics of the
5-year survival rate of cancer patients in the North-
western Federal District of the Russian Federation
and their distribution by disease stage for three obser-
vation periods for both sexes. Attention is drawn to the
fact that the survival rates by stage over the three
observation periods practically did not change. The
maximum rates of 1-year survival reached 96% in
patients with stage I of the disease and 86.8% in those
with stage II. Only the general indicator increased
noticeably (from 38.5 to 44.9%), which may have hap-
pened due to a significant change in the oncopatho-
logical structure—a decrease in the proportion of
tumor localizations with a high mortality rate and an
increase in the proportion of patients with low mortal-
ity. The share of early stages did not exceed 47%. Since
the maximum 5-year survival rates achieved in these
parameters were 82.1 and 61.7%, respectively, this
value in reality is somewhat lower.

Let us consider the specifics of the 5-year survival
rate of cancer patients in the Northwestern Federal
District of the Russian Federation separately for the
male and female population, taking into account two

ADVANCES IN GERONTOLOGY Vol.10 No. 4

2020

age groups: the preretirement and retirement ages. The
5-year observed survival rate for men under 60 years of
age increased over the three observation periods from
33.1 to 38.5%, and the rate for men aged 60 years or
older increased from 24.8 to 31.3%. In women under
55, the 5-year survival rate improved from 62.7 to
68.5%, and the rate for those aged 55 years or older
increased from 40.7 to 48.1%. In all of the compared
groups, the survival rates are noticeably higher in
younger people (Figs. 4—7).

CONCLUSIONS

Thus, the conducted research showed the following.

—There was a gradual improvement in the quality
of the formation of PCR databases in the Russian Fed-
eration, which made it possible to include four new
administrative territories (the Republic of Karelia and
the Arkhangelsk, Samara, and Chelyabinsk oblasts) in
the JARC monograph Cancer Incidence in Five Con-
tinents.

—The standardized malignant-tumor incidence
rates in the population of the Northwestern Federal
District of the Russian Federation increased by only
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Table 8. Five-year survival rate of patients with malignant tumors (C00—96) in the Northwestern Federal District

of the Russian Federation by stages (PCR database), %

Stage
Period Total
I I1 I11 IV stage not defined
1999—2003 | Abs. number 27789 40372 46756 44162 30238 189317
% 14.7 21.3 24.7 23.3 16.0 100
1 year 95.5 86.1 60.6 19.7 52.6 60.3
2 years 91 76.2 44.8 11.1 41.2 49.9
3 years 87.3 69.7 37.3 8.4 35.3 44.6
4 years 84.3 64.8 32.9 7 31.3 41.1
5 years 81.5 61 29.9 6.2 28.5 38.5
2004—2008 | Abs. number 39834 48067 51793 47242 28672 215608
% 18.5 22.3 24.0 21.9 13.3 100
1 year 95.8 85.4 61.1 21.4 58.2 63.7
2 years 91.4 75.2 45.7 12.4 44.2 53.2
3 years 87.8 68.5 38.1 9.2 37.5 47.6
4 years 84.6 63.6 333 7.6 33.1 43.9
5 years 81.8 59.9 30 6.6 29.9 41.2
2009—-2013 | Abs. number 51500 53651 51796 45227 21559 223733
% 23.0 24.0 23.2 20.2 9.6 100
1 year 96 86.8 63 26.1 52.1 67.2
2 years 91.8 76.9 47.2 15.3 42.2 57
3 years 88.3 70.5 39.7 11.1 37.3 51.6
4 years 85.2 65.6 35 8.8 34 47.8
5 years 82.1 61.7 319 7.4 30.9 44.9

10.4% in 8 years, and the mortality from malignant
tumors decreased by 11.4%.

—The oncopathological structure in persons of
younger age groups (men under 60 years of age,
women under 55 years of age) was restructured in the
male population over the three periods of observation
outside the sixth rank. A significant increase in the
incidence of prostate and bladder cancer was revealed.
The structural distribution in the female population
was mainly preserved, and an increase in the incidence
of thyroid cancer was revealed: it moved from the sixth
to the third place.

—In men aged 60 years or older, the proportion of
lung cancer significantly decreased, from 22.9 to
18.7%. The proportion of cancer of the stomach, pan-
creas, esophagus, and larynx, and skin melanoma
increased over three observation periods, and prostate
cancer increased significantly from 9.3 up to 17.6%. In
women aged 55 years or older, breast and skin cancer

ADVANCES IN GERONTOLOGY Vol 10

(without melanoma) retained the first two places. The
proportion of malignant tumors of the colon, uterine
body, kidney, thyroid gland, and brain and skin mela-
noma increased, and the proportion of cancer of the
stomach, rectal, pancreas, liver, lungs, cervix, and
ovary decreased.

The study did not reveal significant changes in the
5-year survival rate of cancer patients in the North-
western Federal District of the Russian Federation by
disease stage; only the value of the general indicator
increased noticeably, from 38.5 to 44.9%. The 5-year
survival rate over the three observation periods
increased in young and elderly patients; the survival
rate increased markedly more in younger patients.
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Fig. 4. Five-year survival rate of men under 60 years of age with malignant tumors (C00—96) in the Northwestern Federal District,
taking into account the stage of the disease (database of the PCR of the Northwestern Federal District of the Russian Federation).
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Fig. 5. Five-year survival rate of men of 60 years of age or older with malignant tumors (C00—96) in the Northwestern Federal
District, taking into account the stage of the disease (database of the PCR of the Northwestern Federal District of the Russian

Federation).

ADVANCES IN GERONTOLOGY Vol. 10

2020

333



334 MERABISHVILI, BELYAEV

1999-2003 2004—-2008 2009-2013

100 100 100

90 90 90

80 80 80

70 70 70

60 60 60

50 50 50

40 40 40

30 30 30

20 20 20

10 10 - 10 |

0 1 2 3 4 s 0 1 2 3 4 5 o 1 2 3 4 s
Years Years Years

—o— Stage I —m— Stage [ —A— Stage [Il —>¢ Stage [V —O— Stage not defined —@— Total

Fig. 6. Five-year survival rate of women under 55 years of age with malignant tumors (C00—96) in the Northwestern Federal Dis-
trict, taking into account the stage of the disease (database of the PCR of the Northwestern Federal District of the Russian Fed-
eration).
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Fig. 7. Five-year survival rate of women of 55 years of age or older with malignant tumors (C00—96) in the Northwestern Federal
District, taking into account the stage of the disease (database of the PCR of the Northwestern Federal District of the Russian
Federation).
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