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ABSTRACT

Background: This study aims to analyze liver and bile duct tumors over 35 years in the population of the
Main Medical Directorate of the Russian Presidential Administration with a view to identifying
epidemiological trends and their possible causes.

Objective: to assess incidence and mortality rates, examine gender-specific patterns, describe
histological picture, and evaluate the effectiveness of routine screenings on patient outcomes.
Methods: Retrospective data from the cancer registry of the Main Medical Directorate of the Russian
Presidential Administration for 1981-2015 were analyzed. Incidence and mortality rates were assessed
with regard to gender distribution, histological confirmation, and survival rates. Standardized indicators
were compared with national and interational benchmarks.

Results: For a period of 35 years, 227 cases of primary liver and bile duct tumors (ICD-C22) were
identified. Of these, males made up 66% (149 cases), whereas for females it was 34% (78 cases). The
average age of patients was 71.6 = 11.4 years. The study reveals a consistent decrease in morbidity and
mortality rates for both men and women within the studied population, contrasting with national trends.
Study showed 20% increase in the 3-year survival rate for patients diagnosed during routine screenings
compared to those presenting with symptoms (p=0.0001). Hepatocellular carcinoma was the most
common type of liver cancer in the population. Surgical intervention was utilized in 16% of cases, while
chemotherapy was used in 25%. Symptomatic treatment constituted a significant proportion of the
treatment modalities.

Conclusion: Our study provides insights into promising epidemiological trends in liver and bile duct
tumors. Factors contributing to favorable outcomes include immunization, antiviral treatments, and lower
alcohol consumption. Gender-specific patterns highlight the necessity for tailored screening. This study
supports the adoption of regular screening efforts to boost early detection rates and enhance patient

outcomes. These findings provide significant clinical implications and pave the way for future research.

Keywords: liver neoplasms; bile duct neoplasms; incidence; survival rate; registries.
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Introduction

Liver cancer is malignant neoplasms with high
lethality and low median survival rates in the

majority of countries worldwide'.

Liver cancer is the sixth most commonly
diagnosed cancer and the third leading cause
of cancer death worldwide in 2020. The rates
of both incidence and mortality are 2 to 3
times higher among men than among women
in most countries. Liver cancer ranks fifth in
terms of global incidence and second in terms
of mortality for men. Incidence rates among
men are 2.4-fold greater in transitioned
countries with the disease being the most
common cancer in 11 geographically diverse
countries in Eastern Asia, South-Eastern Asia,
and Northern and Western Africa’.

The geographical distribution of liver cancer
incidence and mortality reveals significant
variability, indicative of the complex interplay
of genetic, environmental, and lifestyle factors
contributing to its etiology. In particular,
regions such as Eastern Asia, South-Eastern
Asia, and parts of Africa exhibit high incidence
rates, underscoring the influence of regional
risk factors and healthcare infrastructure on
disease prevalence and outcome'™.

In Russia in 2021, the incidence of liver cancer
among men was 8.23 per 100,000 population,
while among women it was 4.84 cases; the
were 9.42 and 5.80
respectively. It is noteworthy to highlight

mortality rates
interregional variability in the incidence and
mortality rates, with higher rates observed in
the Republics of Sakha, Tuva, Kalmykia,
Buryatia, Altai, the Chukotka Autonomous
Okrug, as well as in the Tomsk Oblast .
Higher mortality rates compared to incidence

rates suggest underreporting of new cases,

which observed in Russia but also in other

developing countries®”.

The etiological landscape of liver cancer is
diverse, with chronic infections of hepatitis B
(HBV) and hepatitis C (HCV) viruses, exposure
to aflatoxins, excessive alcohol consumption,
obesity, type 2 diabetes, and smoking being
predominant risk factors''é. The major risk
factors vary from region to region, with
chronic HBV infection and aflatoxin exposure
being key determinants in high-risk areas such
as China, the Republic of Korea, and sub-
Saharan Africa’.

Incidence and mortality rates of liver cancer
have decreased in many high-risk countries in
Eastern and South-Eastern Asia, including
China, Taiwan, the Republic of Korea, and the
Philippines, since the late 1970s and in Japan
since the 1990s’. Rates in ltaly have also
declined since 1995, likely reflecting declines
in the population seroprevalence of HBV and
HCV as well as a reduction in aflatoxin exposure’.

Vaccination against HBV has been a major
public health success, dramatically reducing
the prevalence of HBV infection and the
incidence of hepatocellular carcinoma (HCC)

in high-risk countries in Eastern Asia"'""®,

Viral hepatitis used to be the primary cause of
chronic liver disease (CLD) for many years™.
However, access to HBV vaccination and
effective treatment with direct-acting antiviral
(DAAs) for HCV has led to
CLD trends. This has

resulted in a decrease in mortality from CLD

therapies

improvements in

over the past 30 years, dropping from 21 to
16.5 per 100,000 population between 1990
and 2017%%", Despite these positive changes,
mathematical modeling studies predict an

increase in the burden of CLD over the next
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decade, particularly noting a significant rise in
decompensated cirrhosis and NAFLD-related
deaths.  Other

development of CLD will include alcohol

factors  contributing to

consumption and intravenous drug use
(IVDU)". That means that prevalence of liver

cancer might rise due to these causes.

The decrease in incidence and mortality rates
high-risk

progress; however, the global burden of liver

in  certain countries  signifies
cancer continues to grow, accentuating the

need for enhanced surveillance, early
detection, and comprehensive management
strategies.  The

interplay  of  genetic

predispositions, environmental exposures,
and lifestyle choices in liver cancer etiology
necessitates a multifaceted approach to
prevention,

screening, and treatment,

particularly in high-risk populations.

As we delve deeper into the multifactorial
dimensions of liver cancer, it is imperative for
the scientific and medical communities to
foster a deeper understanding of the
disease's epidemiology, risk factors, and
evolving trends. This knowledge is crucial for
developing effective public health strategies,
optimizing  clinical management, and
ultimately, reducing the global impact of liver

cancer.

Objective

To assess incidence and mortality rates,
examine gender-specific patterns, describe
histological picture, and evaluate the
effectiveness of routine screenings on patient
outcomes based on cancer registry of Main
Medical
Presidential Administration from 1981 to

2015.

Directorate of the Russian

Material and methods

This is a retrospective cohort study of liver
cancer cases from cancer registry of Main
Medical
Presidential Administration.

Directorate of the Russian

Adult patients over the age of 18 years who
were diagnosed with the biliary tract and
primary liver tumors (ICD-C22) between 1981
and 2015 were included.

To facilitate a comprehensive longitudinal
analysis, the study period was segmented into
seven consecutive five-year intervals: 1981-
1985, 1986-1990, 1991-1995, 1996-2000,
2001-2005, 2006-2010, and 2011-2015. This
stratification allowed for the observation of
trends over time and the evaluation of the
impact of advancements in  medical
interventions and public health policies on the

epidemiology of liver cancer.

The rationale for selecting this specific time
frame was dictated by the completeness and
reliability of the dataset, which contains all the
essential variables required for an exhaustive
analysis. Data from subsequent years were
excluded due to the absence of critical
information, necessitating a manual and
therefore more time-consuming data retrieval
process. Analysis of these later years is
currently underway and will constitute the

subject of a forthcoming article.

Exclusion criteria were applied to cases with
incomplete data records, particularly those
information on  cancer

lacking staging,

treatment regimen, or outcome measures.

Demographic data encompassed gender and
age at diagnosis, and these variables were
cross tabulated with diagnostic methods
employed, mortality rates, and morbidity
outcomes. Diagnostic tests recorded in the
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study ranged from imaging modalities such as
ultrasound, computed tomography (CT), and
magnetic resonance imaging (MRI), to biopsy
procedures and serological markers.

Data compilation and initial processing were
conducted using Microsoft Excel, subsequent
statistical analyses were carried out using

Statistica 8 software.

Descriptive  statistics were employed to

characterize the study population, with
categorical variables summarized as frequencies
and percentages. Continuous variables were
subjected to a normality test using the
Shapiro-Wilk test, with results reported as
mean values with standard deviations {SD) or
medians with interquartile ranges (IQR), as

appropriate to the data distribution.

Incidence and mortality rates were calculated
per 100,000 population affiliated with the
adjusted to the
distribution  for

registry and were
standardized population
comparability ~ with  global rates as
recommended by international epidemiological

reporting standards.

Survival trends were evaluated using the
Kaplan-Meier method, and survival curves
were generated to provide a graphical
representation of the survival probabilities
over time. In this study, p-value of less than
0.05 was predetermined as the threshold for
statistical significance. Comparative analyses
were conducted only on complete case data;
thus, records with missing data were excluded
from these analyses to preserve the integrity
of the statistical inferences.

Results

Over a 35-years in the cancer registry, 227
cases of primary liver and bile duct tumors

(ICD-C22) were identified: 149 (66%) in males
and 78 (34%) in females. The average age of
the affected individuals was 71.6=11.4 years.
The maximum age among those affected was
96 years, while the minimum was 41 years.
This demographic information suggests that
liver cancer predominantly affects older
adults, a finding that has implications for
healthcare resource allocation and screening

strategies in aging populations.

Our study found that the postmortem
morphological confirmation of liver cancer
ranges from 64% to 75% during different
periods. Autopsy data complements the
study, bringing it to a total of 100%. HCC
(hepatocellular carcinoma) is the primary and
most frequently encountered form of liver
(CQ),
arising from intrahepatic bile duct cells, is less

cancer, while cholangiocarcinoma
commonly diagnosed. Histological samples
analysis showed a ratio of HCC to CC at 4:1.
There has been a decrease in unspecified
tumors and a notable increase in both HCC
and CC proportions over time. Throughout
this period, liver cancer accounts for
approximately 1% among men and 0.6%
among women within all neoplasm morbidity
structure; within gastrointestinal tract neoplasms
structure, it represents about 4.6% among

men and 3% among women (Table 1,2).
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Table 1. Percentage of Liver Cancer Cases among Newly Diagnosed Malignancies from Main
Medical Directorate of the Russian Presidential Administration (1981—2015)

Year Men Women

Absolute number % Absolute number %
1981—1985 2 0.2 1 0.1
1986—1990 21 1.7 6 0.5
1991—1995 36 2.1 16 1
1996—2000 21 1.1 14 0.7
2001—2005 21 1.0 14 0.7
2006—2010 32 1.1 18 0.7
2011—2015 16 0.5 9 0.3
1981—2015 149 1.1 78 0.6

Our investigation revealed the incidence and
mortality rates of liver cancer per 100,000
population, with men consistently exhibiting
higher rates than women throughout the 35
years. When comparing these figures to

standardized rates based on world and

Russian population data from 2016, our study
found the incidence rates in our cohort to be
slightly higher than the national average,
while mortality rates were notably lower
(Table 2).

Table 2. Incidence of Liver Cancer And Cancer-Related Mortality for The Period 1981—2015
from Main Medical Directorate of the Russian Presidential Administration (Per 100 000)

Period and Indicator Incidence Mortality
Men Women Men Women

1981—1985 0.1 0.5 0.1 0

1986—1990 23.4 3.5 18.8 3.5
1991—1995 18.1 7.8 15.8 5.3
1996—2000 11.2 55 8.0 3.5
2001—2005 11.8 5.3 7.3 3.7
2006—2010 10.3 4.5 8.5 2.7
2011—2015 57 2.5 5.0 2.2
1981—2015 11.8 4.2 9.1 3.0
Standardized rate (World data) 6.2 2.8 3.7 1.2
Standardized rate (Russia), 2016 4.94 2.07 5.76 2.35

During two periods, from 1981 to 1985 and
from 2011 to 2015, there was a high level of
active liver cancer diagnostics during standard

check-ups. These periods accounted for 67%

and 49% respectively of all newly detected
cases of liver cancer. Throughout the entire
period, this indicator amounted to an overall
average of 35% (Table 3).
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Table 3. Percentage of newly diagnosed patients with liver cancer for the period 1981—2015

during standard year check-ups (%)

Years %
1981—1985 67
1986—1990 44
1991—1995 21
1996—2000 26
2001—2005 46
2006—2010 36
2011—2015 49
1981—2015 35
Note: In Russia, the share of active diagnostics was 7.0% (2017).
The importance of early detection was further ~ These statistically significant differences
reinforced by the survival analysis, which (p=0.0001)  accentuate the life-saving

revealed that patients whose tumors were
identified during routine check-ups had a 3-
year survival rate of approximately 20%, a
figure twice as high as those diagnosed
following the presentation of symptoms,
where the 3-year survival was around 10%.

potential of early diagnosis and screening
programs (Figure 1).

Figure 1. Survival rates among liver cancer patients categorized by those diagnosed during routine
screenings and those diagnosed based on symptoms.
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Examining fatality rates within the first year of
diagnosis, we found that mortality attributable
to all causes and specifically to cancer
the different
periods (Table 4). The overall fatality due to

progression varied across

cancer progression stood at 61.5%, with a
notable reduction to 51.6% in the last five-
year period studied, compared to the national
figure of 69.7% in 2017.

Table 4. Annual mortality from liver cancer in 1981—2015 (%)

Year Cause of death (%)
All causes Due to progression

1981—1985 100 50
1986—1990 73.7 73.7
1991—1995 83.0 83
1996—2000 74.4 74.4
2001—2005 59.9 57.9
2006—2010 71.7 71.7
2011—2015 51.6 51.6
1981—2015 69.9 61.5

As a treatment option surgical intervention
used in 16% of cases, chemotherapy was
utilized in 25% of cases, and symptomatic
treatment constituted a larger proportion.

Finally, survival rates disaggregated by

gender did not reveal a statistically significant

difference (p=0.08), although women had a
marginally higher 3-year survival rate of
approximately 25% (Figure 2).

Figure 2. Survival rates among liver cancer patients categorized by gender.

os 14 _
08} - i
£ 0Ty } P=0,08 '
£
z %0l
E 05 | ! I
5 L]
2 04 | ] 1
M -
[ ':|3 I '.]
02 o _
0.1 Il'
0,0 . . l — Men
0 1 2 | 5 & T 8 ] W — Wamen
Years
Fig.2

Medical Research Archives | https://esmed.org/MRA/index.php/mra/article/view/5238



https://esmed.org/MRA/index.php/mra/article/view/5238
https://esmed.org/MRA/mra

Medical

Research Trends and insights in liver cancer from a single institution study from X over 35
Archives years (1981-2015)
Discussion diseases being most acute during the 1980s

Over the past 35 years, a thorough analysis
has shown clear epidemiological patterns in

liver and bile duct tumors.

Within the medical centers of Main Medical
of the
Administration population, a downward trend

Directorate Russian  Presidential
in morbidity and mortality rates has been
discerned for both men and women. It is
noteworthy that the standardized indicators
demonstrate a lower levels, comparable to
European countries "', Increasing trends also

were shown in studies from USA and Taiwan??,

When to All-Russian trends

incidence and mortality from liver cancer

compared

increasing over last two decades 7. This

contrast raises significant insights into

potential factors contributing to these
favorable outcomes. This discrepancy might
be rooted in the particular sociopolitical
dynamics of the region, including extensive
hepatitis B vaccination efforts since 1998 and
a robust antiviral treatment strategy for
hepatitis C, which appear to have favorably
impacted the epidemiology of liver cance? %,
These policies, alongside the global health
priorities of the United Nations Sustainable

Development Goals 2030%.

Another factor that may contribute to lower
levels of morbidity and mortality in our cohort
is potentially lower alcohol consumption rates
in our cohort compared to national averages.
Decline in alcohol consumption since the 2000s,
preceded by a peak in the early 1980s and a
subsequent rise in the late 1980s and early
1990s, corresponds with shifts in CLD patterns
in Russia. Given that alcohol abuse has been
a leading cause of chronic liver disease in

Russia, with the impact of alcohol-related liver

and 1990s, the observed epidemiological
trends in liver cancer may, in part, reflect the
subsequent public health responses and

changing alcohol consumption patterns®-.

Beyond viral hepatitis and alcohol-induced
liver disease, NAFLD has emerged as a
significant contributor to the liver disease
spectrum in Russia. With global prevalence
rates of NAFLD reaching 59%'", Russia has
reported an alarming prevalence rate of over
27%* in certain adult cohorts. The interplay
between NAFLD and metabolic syndrome
components such as obesity and insulin
resistance present a new frontier in the

etiology of liver disease that warrants

3537 Considering the existing data

attention
and studies delineating the NAFLD progression
to HCC?®¥*, our cohort's lower morbidity and
mortality rates may be influenced by the
relatively recent emergence of NAFLD as a
significant contributor to liver cancer etiology.
It necessitates vigilance in monitoring, early
diagnosis, and management strategies,
considering its asymptomatic nature and

potential to progress to advanced liver disease.

The evolution of the Russian healthcare
system from the Semashko model, with a
subsequent focus on primary care and
reforms  termed

modern healthcare

"optimization," underscores a period of
transformation that may have influenced the
management of liver cancer’®™*. Such
structural changes within the healthcare
system could have had implications for the
improved delivery of medical services and

may reflect in the trends observed in our data.

There is a higher incidence among males,

accounting for 66% of the identified cases,
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this gender distribution was shown in other
1,7,43,44. Th|s

disproportion highlights the necessity for

studies as  well gender

customized  screening and  preventive
measures, given the potential predisposition
among males. Furthermore, the observed
34% incidence among females underscores
the importance of gender-neutral awareness
campaigns and comprehensive screening
programs to ensure inclusive coverage. While
gender-based differences in survival rates
were observed, they were not statistically
significant, suggesting a need for further
exploration and understanding of nuanced
factors influencing outcomes in both male and

female patients.

Our data

morphological confirmation of liver cancer.

revealed a high rate of

According to national data, the diagnosis of
liver cancer is morphologically confirmed in
66.3% of cases, making it the second lowest
among all types of cancers, with pancreatic
cancers having a slightly lower confirmation
rate at 64.1% ’. Morphological confirmation of
liver cancer predominantly indicated HCC,
surpassing cholangiocarcinoma in incidence.
This trend is consistent with Russian and
international data '/***. The predominance
of HCC, along with a lower frequency of CC
and changing proportions of unspecified
tumors, highlights the evolving histological
landscape. The observed 4:1 ratio of HCC to
CC calls for a nuanced approach in diagnostic
protocols and therapeutic strategies that
recognizes the distinct pathophysiological

profiles of these tumor types.

Our study's main results indicate a 20% increase
in the survival rate of patients diagnosed with
liver cancer during routine screenings compared

to symptom-based diagnosis. Notably, there

were elevated rates of detection during
routine check-ups from 1981 to 1985 and
2011 to 2015, suggesting the pivotal role of
standardized screenings in early identification.
Other studies have also shown that active
screening, particularly in high-risk groups, can
improve detection and survival rates 7454
These findings advocate for the enhancement
and promotion of routine screening programs
rates and

to augment early detection

potentially improve patient outcomes.

Our analysis of different treatment methods
for high-risk cancer patients supports the idea
that a combination of preventive measures
and carefully chosen therapies are essential
for successful management of this serious
condition. It is within these parameters that
we can anticipate positive outcomes from the
use of advanced, more effective liver cancer

treatments.

The study provides valuable insights for clinical
practice and future research, but it also has
limitations. The retrospective study design
relies on historical data, making it challenging
to establish causal relationships and account
for changes in diagnostic and treatment
approaches over time. Additionally, the use of
data from a single medical institution may
limit its external validity, failing to fully capture
the diversity of patient populations and
treatment approaches seen in broader multi-
center studies. Despite its illuminating insights,
caution should be taken when generalizing
findings due to the acknowledged limitations
of its retrospective design and single-center
focus. Nonetheless, this research sets the
stage for future investigations aimed at
improving preventive measures, treatment
strategies, and screening protocols for liver
and bile duct tumors.
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Conclusions

The comprehensive analysis of cancer registry
with focus on liver cancer over a 35-year
period offers valuable insights into their
epidemiology, diagnostic trends, treatment
modalities, and patient outcomes. The
predominance of HCC over cholangiocarcinoma
underscores the need for tailored diagnostic
and therapeutic strategies. The study revealed
shifting trends in tumor identification, with
higher detection rates during standard check-
ups, emphasizing the significance of routine
screenings in early diagnosis and potentially

improved outcomes.
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