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Introduction. Malignant neoplasms 
(MNP) are one of the leading causes 
of death in the world. The increase in 
incidence is associated with the aging 
of the population, and methods of 
treatment, despite the achievements 
of modern medicine, are not always 
effective or fully developed. In the 
Russian Federation, along with the trend 
of increasing morbidity, a high mortality 
rate from cancer still remains. The main 
reason for this is the late diagnosis of 
the disease. At the same time, morbidity 
and mortality rates in the regions of the 
Russian Federation have significant 
differences, including those concerning 
main localizations of malignant tumors.

The Sakha (Yakutia) Republic is the 
largest subject of the Russian Federation 
with a population (as of January 1st, 
2017) of 962.8 thousand people living in 
an area of 3.1 million square km [7]. The 
vast territory determines the remoteness 
of many settlements from the center, 
the differences in transport accessibility, 
socio-economic level, including access 
to diagnostic and therapeutic assistance. 
The harsh climate and the features of 
demographic processes also change 
the structure of morbidity and mortality 
of the population. Thus, life expectancy 
in 2017 in the Republic was below the 
national average by 1 year. At the same 
time, Yakutia is one of the few regions of 
the Russian Federation with a positive 
natural population growth, which affects 
the average age of the population (34.1 
years) [7].

Aim of the study was to analyze the 
dynamics and structure of morbidity 
and mortality from malignant neoplasms 

(MNP) in the population of the Sakha 
(Yakutia) Republic for the period of 2008-
2017. 

Materials and Methods. We have 
carried out a retrospective epidemiological 
analysis of morbidity and mortality of 
the population of the Sakha (Yakutia) 
Republic from malignant neoplasms for 
the period of 2008-2017 using statistical 
data from Territorial Body of the Federal 
State Statistics Service for the Sakha 
(Yakutia) Republic and the Moscow P.A. 

Herzen Oncologic Research Institute [3, 
7]. For comparative analysis, we used 
indicators standardized according to the 
world standard for the age structure of 
the population [10]. When analyzing the 
dynamics of incidence, we determined 
the average existing growth rate. 

Results and Discussion. The 
incidence of MNP in the Sakha (Yakutia) 
Republic in 2017 was 208.3 per 
100,000 population (Table 1). The age-
standardized (AS) incidence rate among 
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Dynamics of morbidity and mortality from malignant neoplasms per 100,000 
population (codes C00-97) for 2008-2017 [2]

Year

Sakha (Yakutia) Republic Russian Federation

Morbidity Mortality
К 

Morbidity Mortality
C esti-

mate AS esti-
mate AS esti-

mate AS esti-
mate AS

Men
2008 210.6 242.9 137.7 167.7 0.65 347.4 271.7 233.9 180.4 0.67
2009 224.6 256.4 147.8 173.4 0.66 358.2 277.7 237.1 182.2 0.66
2010 216.5 250.1 134.0 159.0 0.62 362.6 279.6 236.2 180.2 0.65
2011 219.9 255.8 146.4 175.4 0.67 363.2 273.5 234.3 173.9 0.65
2012 226.1 249.0 147.3 164.1 0.65 363.6 270.7 231.3 169.3 0.64
2013 213.9 228.6 139.9 150 0.65 369.0 271.3 231.3 167.5 0.63
2014 234.3 248.9 138.4 151.7 0.59 383.3 277.6 229.3 164.2 0.60
2015 257.9 270.9 143.0 152.4 0.55 398.1 284.0 233.0 164.0 0.59
2016 242.5 245.3 154.2 160.0 0.64 402.5 283.1 234.3 162.1 0.58
2017 256.5 255.2 151.5 153.2 0.59 414.1 286.7 228.8 155.6 0.55

Women
2008 206.1 177.4 113.7 100.7 0.55 344.2 200.3 174.3 91.4 0.51
2009 221.2 185.8 116.5 100.1 0.53 353.9 204.1 177.1 92.2 0.50
2010 211.3 179.6 107.5 90.6 0.51 365.6 208.9 177.2 91.4 0.48
2011 225.7 186.5 105.3 88.0 0.47 367.4 207.9 175.2 88.9 0.48
2012 224.7 183.8 109.1 88.6 0.49 370.5 208.5 174.8 87.5 0.47
2013 238.7 187.1 111.9 88.1 0.47 377.3 210.7 175.2 87.0 0.46
2014 238.1 185.8 116.1 87.7 0.49 392.1 216.9 173.7 85.4 0.44
2015 269.3 207.1 114.0 84.7 0.42 406.4 223.0 176.2 85.7 0.43
2016 247.9 184.7 112.9 82.9 0.46 413.9 225.6 173.4 83.6 0.42
2017 262.0 191.8 118.1 82.8 0.45 425.7 229.6 171.3 81.2 0.40

Note. In the Tables 1, 3 AS – age-standardized indicator (world standard); C – the ratio of 
“estimate” mortality and morbidity.

Table 1
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the male population was 25% higher than 
among the female population (255.2 and 
191.8 0/0000, respectively). Over the 10-
year period (2008-2017), there has been 
an increase in the AS indicator of the 
incidence of MNP from 203 to 213 0/0000 
(with average growth rate of 0.6). In all 
analyzed years, the incidence of MNP 
in the Sakha (Yakutia) Republic among 
both sexes was slightly lower than in the 
Russian Federation. 

In 2017, in the Sakha (Yakutia) 
Republic, 1,294 people have died 
(including 708 men and 586 women) 
from malignant neoplasms. The mortality 
rate from MNP (estimate) for the entire 
population of the republic was 134.3 
0/0000 (SP 109.7 0/0000), the proportion 
of mortality from MNP in the structure 
of total mortality of the population is 
16.5%. Mortality rate among the male 
population of the Republic was 1.9 times 
higher than that of the female population. 
In the course of 10 years, both in the 
Russian Federation as a whole and in 
the Sakha Republic, we have observed a 
decrease in mortality rates (the average 
rate of decline was -1.4 for the Russian 
Federation and -1.7 for the Sakha 
Republic).

Ratio of mortality and morbidity can 
indicate both the aggressiveness of the 
MNP and the accessibility and quality of 
diagnosis and treatment of patients [11]. 
For the analyzed period, the indicator 
dropped from 0.60 to 0.52 (in the Russian 
Federation from 0.58 to 0.47). At the 
same time, in all the years it was higher 
than in the Russian Federation as a 
whole (for both sexes).

In the structure of the incidence 
among male population in 2017, the 
main locations of MNP were the tracheal, 
bronchus, lung, stomach, prostate, liver, 
intrahepatic ducts, and skin. Among 
the female population, respectively, 
MNP were forming in the breasts, 
cervix, trachea, bronchi, lung, colon, 
and kidneys. The incidence rate among 
male population of MNP in the liver and 
intrahepatic ducts in the republic is 3.8, 
and the mortality rate is 3.4 times higher 
than in the Russian Federation as a 
whole (Table 2). The incidence of MNP 
in the esophagus, stomach, pancreas, 
bones and articular cartilage is slightly 
higher, against the background of higher 
mortality rates from esophageal MNP.

If we look at similar indicators among 
the female population (Table 2), then 
in the Republic there is a significantly 
higher AS of the incidence of women with 
MNP in the liver and intrahepatic ducts (7 
and 20/0000 respectively), trachea, bronchi, 
lung (15 and 80/0000 respectively), cervix 
(20 and 160/0000 respectively), esophagus 
(2,5 and 0.80/0000 respectively), larynx (1.4 
and 0.40/0000 respectively). AS of mortality 
from MNP of the liver and intrahepatic 
ducts is 2.7 times higher than the average 
in the Russian Federation (6.2 and 2.3 
0/0000 respectively), similar differences are 
observed with esophageal MNP (1.5 and 
0.80/0000 respectively), trachea, bronchi, 
and lung (13 and 60/0000 respectively). 

To answer the question of whether the 
revealed differences in the incidence are 
regional features of cancer pathology, or 
are associated with changes in diagnostic 
capabilities in 2017, we conducted a 
study of indicators for the period of 2008-
2017 (Table 3). Analysis of the dynamics 
showed that in the Republic there are 
stably high – compared with the Russian 
Federation – morbidity and mortality rates 
of both sexes from liver and intrahepatic 

ducts MNP and among female population 
from MNP of the trachea, bronchi, and 
lung.

Significant differences in the incidence 
rates of liver and intrahepatic ducts MNP 
suggest the presence of a risk factor 
in the region that does not depend on 
gender. One of the possible factors is 
the prevalence of chronic viral hepatitis B 
and C in the region, as well as the carrier 
state of the hepatitis B virus [1, 4, 5, 8. 
9]. According to the Sakha Republic’s 
Rospotrebnadzor, the incidence of chronic 
viral hepatitis B and C in the Republic 
in recent decades has significantly 
exceeded similar figures for the Russian 
Federation as a whole (Table 4). Thus, 
the incidence of chronic viral hepatitis B 
in 2017 was 34.1 per 100,000 population 
(RF 9.60/0000), chronic viral hepatitis C 
- 52 (RF 34.00/0000), respectively [2]. At 
the same time, the rate of carriage of 
the hepatitis B virus is also significantly 
higher than in the Russian Federation as 
a whole. Researchers associate the high 
frequency and progression of chronic 
viral hepatitis among the population of 
Yakutia with a violation of the activity of 

Standardized morbidity and mortality rates of the population of the Sakha (Yakutia) 
Republic from certain types of malignant neoplasms in 2017 [2]

ICD code 10
Morbidity Mortality

Republic Russia Republic Russia

Men
С00-97 Malignant neoplasms 255.2 286.7 153.2 155.6
С15 Esophagus 13.9 6.5 10.5 5.5
С16 Stomach 26.6 20.2 14 16.4
С18 Colon 13.4 17.9 9.3 9.5
С22 Liver and intrahepatic bile ducts 19.8 5.2 19.1 5.6
С33,34 Trachea, bronchi, lung 49.0 49.0 37.3 40.4
С44,46.0 Skin (without melanoma) 13.2 28.7 1.6 0.8
С61 Prostate gland 24.3 40.5 6.7 12
С64,65 Kidney 13.8 14 4.3 5.2
С81-96 Lymphatic and hematopoietic tissue 12.7 16.3 4.5 8.3

Women
С00-97 Malignant neoplasms 191.8 229.6 82.8 81.2
С15 Esophagus 2.5 0.8 1.5 0.8
С16 Stomach 8.7 9.1 5.8 6.5
С17 Small intestine 0.6 0.5 0.1 0.3
С18 Colon 13.0 14.0 6.5 6.8
С22 Liver and intrahepatic bile ducts 7.1 2.2 6.2 2.3
С33,34 Trachea, bronchi, lung 15.0 8.1 13.3 5.6
С50 Breast 37.7 52.0 10.4 14.2
С53 Cervix 20.2 15.8 6.1 5.2
С64,65 Kidney 10.2 7.8 1.7 1.8
С81-96 Lymphatic and hematopoietic tissue 10.7 12.6 4.2 5.2

Table 2
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alcohol dehydrogenase and aldehyde 
dehydrogenase in the native inhabitants 
of the Republic [4, 5].

The reasons for the significant 
differences in the AS of the incidence 
among female population of Yakutia in 
tracheal, bronchus, and lung MNP also 
need additional research (incidence 
rate is 1.9 times higher than in the 
Russian Federation). Chronic respiratory 
diseases, tuberculosis (morbidity rates 
that exceed the average in Russia by 
1.2 times), as well as smoking and 
environmental factors can be possible 
reasons contributing to the high incidence 
of women with tracheal, bronchus, and 
lung MNP.

Conclusion. Thus, the results of 
the study suggest that although the 
standardized incidence rates of MNP in 
the Sakha (Yakutia) Republic are slightly 
lower than in the Russian Federation 
as a whole, there are some regional 
characteristics, which include the high 
morbidity and mortality of both sexes 
from MNP of liver and intrahepatic 
ducts and among female population 
from the tracheal, bronchial, and lung 
MNP. More research is needed to clarify 
possible risk factors. Taking into account 
regional characteristics of morbidity and 
mortality can help determine the direction 
of measures to reduce them, helping 
to preserve lives and increase the life 
expectancy of the population. 
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2008 15.7 14.8 14.5 13.3 0.92 13.4 7.0 11.3 5.6 0.84
2009 22.5 18.1 18.6 16.0 0.83 13.6 7.0 11.4 5.6 0.84
2010 17.1 15.4 12.0 10.4 0.70 13.9 7.1 11.5 5.7 0.83
2011 20.5 16.7 14.4 11.6 0.70 13.8 7.0 11.3 5.5 0.82
2012 17.3 13.4 14.0 11.2 0.81 13.5 6.8 11.5 5.5 0.85
2013 18.9 13.8 13.0 10.3 0.69 14.2 7.2 11.6 5.7 0.82
2014 17.9 13.1 15.3 11.0 0.85 14.6 7.3 11.8 5.6 0.81
2015 20.1 14.2 12.7 9.4 0.63 15.5 7.7 12.0 5.6 0.77
2016 20.2 14.7 13.7 9.7 0.68 15.8 7.7 11.9 5.5 0.75
2017 21.4 15.0 19.8 13.3 0.93 16.7 8.1 12.2 5.6 0.73

Table 3

Incidence of chronic viral hepatitis B and C in the Sakha (Yakutia) Republic, 
2001-2017 (per 100,000 population) [3]

Year

Chronic Hepatitis B Chronic Hepatitis C

Morbidity Mortality Morbidity

Russia Yakutia Russia Yakutia Russia Yakutia

2001 16.0 38.0 89.6 200.0 29.0 17.0
2002 15.0 46.1 74.1 190.0 30.0 29.0
2003 14.9 63.3 65.5 140.0 33.0 45.0
2004 15.5 57.9 61.9 131.0 34.0 35.0
2005 13.9 51.9 50.6 80.2 31.0 43.0
2006 14.0 43.9 47.7 82.2 35.0 39.0
2007 14.0 33.2 42.7 55.8 37.0 42.0
2008 14.2 34.7 36.3 51.0 39.0 42.0
2009 14.4 39.3 32.4 43.4 40.0 51.0
2010 13.3 35.7 25.6 39.5 40.0 51.0
2011 13.0 34.2 22.0 32.8 40.0 51.0
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2014 11.3 27.8 15.9 23.3 39.0 39.0
2015 10.8 35.2 13.8 17.4 38.0 54.0
2016 10.1 37.1 11.7 16.9 36.0 51.0
2017 9.6 34.1 10.1 15.0 34.0 52.0

Table 4
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ABSTRACT
 The article outlines the features of searching in the Internet system for scientific articles on the effectiveness of vaccination 

against human papillomavirus. Publications containing data on the immunogenicity of human papillomavirus vaccines in girls and 
young women in the long-term period are analyzed. The age of the patients, the principles of formation of comparison groups, 
materials and laboratory methods, the duration of the research, the name of the used vaccines were established.

In Internet the search for scientific publications on the vaccination efficacy against HPV is valid and based on matches of the 
user keywords with the article title words.

Internet provides equal opportunities for researchers the availability of sharing knowledge, regardless of the publisher's rating 
and the number of citations.

The vaccination efficacy against HPV includes an evaluation of the vaccines’ immunogenicity. The HPV vaccine immuno-
genicity in girls and young women from 9 to 25 years old, in the long-term period from 3 to 7 years, is determined by the level of 
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