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Introduction. There are enough works 
in the literature devoted to the study of 
pre-cancerous genesis of malignant neo-
plasms of the liver and bile ducts. It is 
described that the causes of liver cancer 
have ethnic, territorial, and social hetero-
geneity. It is well known that viral hepatitis 
C, alcoholic liver disease, and fatty hep-
atosis are among the top three factors in 
the development of liver cancer in devel-
oped countries. In developing countries 
where hepatitis B vaccination is not es-
tablished, the main cause of liver cancer 
is hepatitis B. Due to the increasing glob-

al incidence of liver cancer and the na-
tional, regional, and population specificity 
of the causes of this cancer, targeted pre-
vention strategies for its various etiologic 
types are currently needed to reduce the 
burden of liver cancer [1].

The highest incidence of liver cancer 
is observed in such regions of the world 
as East and Southeast Asia, North and 
West Africa [2]. These differences are 
due to the prevalence of risk factors, 
which include chronic hepatitis B and 
C [3,4], hemochromatosis [5], diabetes 
mellitus [6], cirrhosis and fatty liver dis-
ease [7], obesity [8], alcohol abuse [9], 
exposure to certain carcinogens, hor-
mones, dyes [10, 11], aflatoxins [12], etc. 
Of these, more than half of the cases 
of hepatocellular carcinoma (HCC) are 
associated with viral hepatitis B (HBV). 
In regions with a high prevalence of this 
infection, the proportion of HCC cas-
es reaches 70–80% [3]. According to 
case-control studies, the relative risk of 
HCC among HBV-infected people varies 
from 5 to 49, according to cohort studies 
- from 7 to 98 [3]. According to the results 
of multicenter epidemiological studies, it 
was proven that viral hepatitis B and C 
were the main cause of liver cancer and 
death of patients. It is described that viral 
hepatitis B is most common in the coun-
tries of Southeast Asia. Statistics have 
shown that 85% of the world's cases of 
liver cancer and deaths from this disease 
for the period from 1990-2017 occur in 
these countries. Approximately 15% of 
the total number of deaths and cases 
of liver cancer in the world are caused 
by alcoholism. Alcohol can cause liv-

er cirrhosis and create an environment 
favorable for viral hepatitis infection. In 
fact, the risk of developing liver cancer 
doubles in individuals who have chron-
ically consumed > 80 g of alcohol for > 
10 years. According to data from 1990 to 
2017, alcoholism was the leading cause 
of liver cancer in several European coun-
tries (Bulgaria, Croatia, Czech Republic, 
Hungary, Poland, Slovakia, Austria, Den-
mark, Germany, Luxembourg, Sweden, 
Canada and Greenland). Hepatitis C and 
alcohol abuse were the leading risk fac-
tors for liver cancer in developed coun-
tries (UK, USA, Italy and Canada). More 
than 30% of the total number of liver can-
cer-related deaths and cases in Central 
Europe, Eastern Europe, Australia and 
Western Europe were caused by alcohol 
consumption [1]. 

The Sakha Republic (Yakutia), which 
is part of the Arctic region, is the sub-
ject of the Russian Federation (RF) with 
the highest incidence rates of malignant 
neoplasms of the liver and intrahepatic 
bile ducts in the country. The population 
of the Republic of Sakha (Yakutia) as of 
January 2020 reached 972 000 people 
with a population density of 0.32 people/
km2.

The COVID-19 pandemic has caused 
significant disruptions in the provision 
of cancer care worldwide, including de-
lays in the organization of screening, 
follow-up of patients at high risk for de-
veloping HCC, referral to specialists, di-
agnosis, therapy, and follow-up. Although 
cancer screening resumed in many coun-
tries in the summer of 2020, the long-
term impact of missed screenings is not 
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well understood. According to studies, 
skipping recommended cancer screen-
ings and fewer doctor visits during the 
pandemic lead to an increase in the num-
ber of primary diagnoses at late stages, 
a decrease in the number of malignant 
neoplasms detected during dispensary 
observation or incidental detection, as 
well as a longer-term increase in cancer 
mortality [13; 14; 15; 16].

To conduct the epidemiological anal-
ysis, data from the pre-pandemic period 
(2010–2019) were used, which made it 
possible to establish reference values ​​for 
the subsequent study of the impact of the 
COVID-19 pandemic on the dynamics of 
morbidity and the structure of the stages 
of detected cases. The data obtained are 
key to the correct interpretation of chang-
es associated with the peculiarities of the 
organization of the healthcare system 
during the pandemic (2020–2021) and 
their long-term consequences, including 
possible long-term shifts in the epidemio-
logical indicators of liver cancer. The aim 
of this study is to analyze the detection 
rates of malignant neoplasms of the liver 
and intrahepatic bile ducts (C22) in the 
Republic of Sakha (Yakutia) for the peri-
od from 2010 to 2019.

Materials and methods. Open data 
from the P.A. Herzen Moscow Oncolo-
gy Research Institute - a branch of the 
National Medical Research Center of 
Radiology of the Ministry of Health of the 
Russian Federation on the localization of 
"liver and intrahepatic bile ducts" (C22 
ICD-10) since 2011 (up to and including 
2010, data on liver cancer were not col-
lected separately), data from the State 
Budgetary Institution of the Republic of 
Sakha (Yakutia) "Yakutsk Republican 
Oncology Dispensary" (statistical forms 
No. 7, 35) have been used in the work. 
Information on patients registered in on-
cological institutions of the Russian Fed-
eration for 5 years or more from the mo-
ment of diagnosis of malignant neoplasm 
of the liver and intrahepatic bile ducts, 
from the number registered at the end 
of the reporting year, has been entered 
into statistical form No. 35 of the federal 
statistical observation since 2011 (since 
2016, form No. 7). Therefore, when cal-
culating the share of the contingent of 
patients registered in oncological institu-
tions for 5 years or more, data for 2011-
2014 were used.

Results. In 2015-2019, the frequen-
cy of cases of active detection of ma-
lignant neoplasms of the liver and intra-
hepatic bile ducts during preventive and 
screening examinations of the population 
increased from 2.7% in 2011-2014 to 
16.8%. (Table). However, the proportion 

of cases with morphological verification 
of the diagnosis continues to remain low, 
and amounts to 49 and 42%, respective-
ly, during these time periods.

In the last years of the study period, 
the detection rate of liver cancer and in-
trahepatic bile duct cancer at early stag-
es improved and reached the average 
Russian values, as a result of which the 
share of advanced cases decreased from 
61.3% to 41.1%. If we take into account 
the indicators of the Russian Federation 
as a whole, then for the analyzed periods 
the share of cases with morphological 
verification of the diagnosis is on average 
higher than for the RS (Ya). This is due to 
the instrumental and laboratory methods 
of diagnosis, and with the introduction of 
a hepatospecific method of radiation di-
agnostics. In 2015-2019, the proportion 
of liver cancer and intrahepatic bile duct 
cancer cases detected at stages 1 and 2 
of the disease in the Republic of Sakha 
(Yakutia) and the Russian Federation as 
a whole are generally comparable (13.2 
and 12.9%, respectively), and the pro-
portion of advanced cases (at stage 4) is 
lower in the Republic of Sakha (Yakutia). 
In 2015-2019, the proportion of patients 
under the supervision of an oncology in-
stitution for 5 years or more in the Repub-
lic of Sakha (Yakutia) amounted to 22%, 
and in the Russian Federation as a whole 
- 31% of the number of those registered 
at the end of the year. At the same time, 
in 2015-2019, compared with the period 
2010-2014, the proportion of those reg-
istered for 5 years or more in the Repub-
lic of Sakha (Yakutia) decreased by 1.4 
times, in the Russian Federation as a 
whole it increased by 16.4%. 

In 2011 and 2019, the number of pa-
tients with malignant neoplasms of the 
liver and intrahepatic bile ducts under 
observation in the oncology dispensary 
of the Republic of Sakha (Yakutia) for 5 
years or more did not change (41 and 40 

people, respectively), but during this pe-
riod until 2014, there was an increase of 
1.2 times (49 people) with a subsequent 
decrease. From 2011 to 2019, there was 
an increase in the number of all patients 
registered with a diagnosis of malignant 
neoplasms of the liver and intrahepatic 
bile ducts by 1.6 times (2011 - 138, 2019 
- 218 people). In the Russian Federation 
as a whole, there is an increase in both 
the number of patients diagnosed with 
cancer of the liver and intrahepatic bile 
ducts who are under observation in on-
cological institutions for 5 years or more, 
and the number of all patients registered 
with a diagnosis of cancer of the liver 
and intrahepatic bile ducts, by 1.7 and 
1.4 times, respectively (1817 and 6670 
people in 2011, 3076 and 9057 in 2019, 
respectively).

Discussion. The Republic of Sakha 
(Yakutia) is a subject of the Russian Fed-
eration with the highest rates of morbidity 
and mortality from cancer of the liver and 
intrahepatic bile ducts. Over the study 
period from 2015-2019, the activity of de-
tecting cancer of the liver and intrahepatic 
bile ducts has significantly increased as 
part of preventive and screening exam-
inations of the population. Morphological 
verification of the diagnosis lags behind 
the Russian average, but it is necessary 
to take into account that, according to the 
clinical recommendations of the Ministry 
of Health of the Russian Federation, it is 
possible to establish a diagnosis of hepa-
tocellular carcinoma based on the results 
of clinical and radiological data, which 
accounts for about 80% of the structure 
of malignant neoplasms of the liver and 
intrahepatic bile ducts.

Although the level of detection of ma-
lignant neoplasms of the liver and intra-
hepatic bile ducts at early stages has in-
creased with a decrease in the share of 
diagnosis of this pathology at late stages, 
the detection rates at stages 1-2 continue 

Indicators of liver cancer diagnostic activity and five-year survival, in %

Indicator 2011–2014* 2015–2019
РС (Я) РФ РС (Я) РФ

Actively detected, % 2,7 3,8 16,8 6,4
Diagnosis confirmed morphologically, % 49,3 50,8 42,3 66,1

detected: stage1 1,2 1,3 1,8 2,7
Stage 2 3,9 6,8 11,4 10,2
Stage3 33,7 22,2 45,1 22,8
Stage3 61,3 57,0 41,1 57,4

Stage not established 0,0 12,8 0,5 5,8
Percentage of those registered

for 5 years and more 31,1 26,9 22,2 31,3

Note: *The figures are calculated for 2011–2014, since in 2010, data on liver cancer in Russia 
were not collected separately.
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to be low, compared with the indicators of 
the Russian Federation as a whole, but 
have a tendency to increase. In 2015-
2019, the detection rates of liver cancer 
and intrahepatic bile ducts at stages 1 
and 2 of the disease in the Republic of 
Sakha (Yakutia) and the Russian Federa-
tion as a whole are comparable, while the 
diagnosis of cancer at stage 4 is lower in 
the Republic of Sakha (Yakutia) than the 
Russian average.

In the Republic of Sakha (Yakutia) in 
2015-2019, the proportion of patients 
with this malignant neoplasm who are 
under observation for 5 years or more 
is approximately 10% lower compared 
to the data for the Russian Federation 
as a whole. There is some significant 
decrease in the proportion of this cate-
gory of patients in 2015–2019 compared 
to 2010–2014. In the Republic of Sakha 
(Yakutia) for 2011–2019, an increase in 
the total number of patients registered 
for dispensary care with a diagnosis of 
malignant neoplasms of the liver and in-
trahepatic bile ducts was revealed com-
pared to the all-Russian data.

Conclusion. Thus, the conducted 
analysis of the epidemiological indi-
cators of malignant neoplasms (MN) 
of the liver and intrahepatic bile ducts 
in the Republic of Sakha (Yakutia) for 
2010–2019 shows a high incidence 
rate, improved early detection rates, 
and a slight tendency to increase of  the 
survival rate of 5 years or more when 
analyzed by year.

Moreover, our analysis of pre-pan-
demic data (2010–2019) allowed us to 
establish important reference values ​​
for epidemiological indicators of malig-
nant liver neoplasms. These data are of 
particular importance in the context of 
assessing the impact of the COVID-19 
pandemic on oncology services, particu-
larly in liver cancer. The results obtained 
create a scientific basis for an objective 
analysis of the changes that occurred in 
the healthcare system in 2020–2021 and 
their potential long-term consequences, 
and lay the methodological foundation for 
a subsequent comprehensive analysis of 
the impact of the pandemic crisis on on-
cology care for the population.
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