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Abstract

Hepatocellular carcinoma is one of the most important problems of the oncological service of the world
and Kazakhstan. The article describes the analysis of the main statistical indications of primary liver cancer
(hepatocellular carcinoma, HCC) in the Republic of Kazakhstan in the period of 2007-2017. Describes the
features of the spread of HCC in the world and in some regions of Kazakhstan. The places for the main indi-
cators of HCC in the structure of oncopathology are identified. Dynamic changes in morbidity and mortality
rates of HCC depending on gender, and we have the prognosis for the next 5 years. The incidence and
mortality rates of hepatocellular carcinoma of men are higher than women.
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AHHOTauns

lenatouennionspHas KapuuHoma SBASEeTCs OAHON U3 BaxXHeWInx npobaem OHKOOrMY4eCKo CiyXObi
mupa v KazaxctaHa. B ctatbe onuchiBaeTCs aHaan3 OCHOBHbIX CTATUCTUYECKUX MOKA3aTanes nepBuYHoro
paka neyenu (renatouennonspHas kapumHoma, I'UK) B Pecnybnuke Kazaxcran 3a nepmog 2007 — 2017rr.
OnuceiBaeTcs 0cobeHHOCTH pacrpocTpaHerus LK B mupe, a Takxe B 0TAe/bHbIX pernoHax KasaxcraHa.
Onpegenexsl MecTa no 0CHOBHbIM noka3arensm LUK B cTpykType oxkonatonormy. [lpuBeseHsl AuHamm-
yeckne u3MeHeHus rokasartesesi 3abonesaemoctn u cMeptHocTy LK B 3aBMcuMOCTH OT 110/1a, NPOBEAEH
nPOrHo3 nokasarenei Ha banxaniimii 5 net. [loka3arenm 3a601€BaEMOCTU U CMEPTHOCTY MPU renaroLe-

ﬂﬂpHOﬁ KapLuHOME y MYX4UH BblllIe, YEM Y XEHLLNH.

Background

Hepatocellular carcinoma (HCC) - the most
common malignant neoplasm of the liver (up to
95%), it is characterized by progressive growth and
development [1].

In recent years, the frequency of HCC through-
out the world has been increased, for example,
more than 600,000 newly detected cases are re-
ported annually [2]. HCC is one of the most actual
medical and social problems in the world and in the
Republic of Kazakhstan. In the period of 2013-2017,
in Kazakhstan has increased the incidence rate of
HCC to 5.5 cases per 100 000 (% 000) of popu-
lation, while the mortality rate remains high (about
1,000 people annually). In 2017, 69% of patients
with HCC died before the end of the year. The five-
year survival rate is very low (23.7%, 2017) [3 - 13].

HCC is characterized by an aggressive course
and an unfavorable prognosis in the most of cases.
The five-year survival does not exceed 18%, and af-
ter operational recurrence is about 50% [14].

In Kazakhstan, HCC is one of the most actual
problems in oncology. The analysis of liver cancer
statistics is important in studying of epidemio-

logical situation in the country, consequently the
search and development of measures for improving
the prevention and diagnosis of HCC.
Hepatocellular carcinoma in the world. According
to The GLOBOCAN, in 2018, 18.1 million new cases
of cancer and 9.6 million deaths from them were reg-
istered worldwide, 841,080 (4.7%) from which were
the new cases of HCC and 781,631 (8.2 %) deaths.
In the structure of oncopathology, the incidence
rate of HCC ranks 6th, after lung, breast, colorectal,
prostate and stomach cancers. In terms of mortality
it ranks 4th place after lung, colorectal and gastric
cancers (figure 1). However, the frequency of men
HCC morbidity and mortality was 2-3 times higher
than women, therefore, the morbidity and mortality
for men ranks 5th and 2nd, respectively [15, 16].
The highest rates of HCC are observed in coun-
tries with transitional economies with the low hu-
man development index, for example, some African
countries (Egypt, Gambia, Guinea) and East and
Southeast Asia (Mongolia, Cambodia and Viet-
nam). In Mongolia, HCC incidence is much higher
than in any other country, for example, according
to 2018, the incidence of men in Mongolia is four
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Both sexes
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times higher than in China and the Republic of Ko-
rea (figure 2, 3) [15, 16].

The main risk factors depend from the region.
In the regions with the highest risk of HCC (China,
East Africa), the main determinants are chronic HBV
infection and influence of aflatoxin, while in other
countries (Japan, Egypt), the prevailing cause is
HCV infection. In Mongolia, HBV and HCV infection,
HBV co-infection with HCV or HBV with & (delta)
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agent, as well as alcohol abuse, are the main risk
factors for HCC [15, 16].

The purpose of the research. Analysis of inci-
dence and mortality rates of primary liver cancer
(HCC) in Kazakhstan for 2007 - 2017 years.

Material and methods
The analysis is based on the official data of the
Committee on Statistics and data of the electronic

Figure 1.

Diagrams of incidence
and mortality of 10 the
most common malignant
neoplasms in the world
(GLOBOCAN 2018)

Figure 2.
Worldwide incidence
rate of liver cancer
(GLOBOCAN 2018).

Figure 3.

Worldwide liver cancer
mortality rate (GLOBOCAN
2018).
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Figure 4.

Dynamics of incidence
and mortality indicators of
HCC in Kazakhstan for the
period 2007-2017

per 100 000 population

Table 1.

Determination of the sig-
nificance of the regression
model in terms of inci-
dence and mortality rates
HCC 2007 — 2017, with F
- Fisher criterion using.
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register of oncological diseases of the Republic of
Kazakhstan for 2007-2017. Data of the 1st detected
cases of HCC disease also were used.

In the analysis standardized incidence and mor-
tality rates (European standard of age) were used,
including methods of demographic and mathemati-
cal statistics.

For statistical tests carrying out and dynamic
graphs of the main indicators of HCC plotting, we've
used the SPSS and Microsoft Excel packages.

Results and discussion

During the period of 2007 - 2017, 8615 patients
with primary liver cancer were registered in the Re-
public of Kazakhstan, 59% of which are men, 41%
are women.

According to the data of 2016, the incidence rate
of HCC of both sexes ranked 12th in the structure of
oncological diseases, namely, after malignant neo-
plasms of the breast, lung, stomach, cervix, colon,
lymphatic and hematopoietic tissues, prostate, rec-
tum, esophagus, pancreas, and among men it takes
the 10th place.

The incidence of primary liver cancer in the period
from 2007 to 2017, increased on 1.3%. If the incidence
rate of HCC in 2007 was 5.6% 000, then in 2013 it
decreased to 4.7% 000. However, in recent years, the
HCC incidence rate has gradually increased and in
2017 reached 5.5% 000, which is 10.9% more com-
pared to 2016. Analysis of the dynamics of changes in
the HCC incidence during the period of the research
study showed that there is a risk further increase in
incidence in subsequent years (figure 4) [3-13].

The mortality rate of HCC consistently occu-
pied the 10th place in the structure of oncologi-
cal diseases in Kazakhstan during the analysis of
study. For example, in 2017, the mortality rate of
HCC was after malignant neoplasms of the lung,
stomach, breast, esophagus, colon, under the
gastric gland, hemoblastosis, rectum, cervix,
accounting for 4.2% of all oncological mortality.
Analysis of the dynamics of changes in the mortal-
ity rate showed that over the study period, mor-
tality decreases annually, and has a tendency to
further decrease, not counting the years where
the indicator was the same as the previous year.
So, for example in 2007 mortality was 4.8% 000,
and in 2017 - 3.3% 000. The average level of HCC
mortality over the past decade decreased by
0.84% annually, and in 2017 the absolute number
of deaths decreased on 8.0% comparing to 2007
(figure 4) [3-13].

For making the prognosis for the next 5 years
(2018 - 2022), incidence and mortality rates of
HCC in the Republic of Kazakhstan, we’ve used the
SPSS and Microsoft Excel packages. When per-
forming a regression analysis in terms of incidence
and mortality, the approximation coefficient R2 was
0.64 and 0.92 respectively, and the standard error
of R2 was 0.23% and 0.15% (p = 0.017; p <0.001)
respectively. Whereas the standard error R2 is less
than 15%, then the data which we obtained, have
reliable significance and can be used as regression.
The test of the significance of the regression model
was carried out with the F - Fisher criterion using
(table 1).

Year /

T ICATO TN T S0 (O i A (=1 S O g )
(per100000 8 & & & & K& R’
population)

Incidence 5,6 56 55 52 49 48 4,7
Mortality 4,8 4,8 4,5 4,8 42 42 4,2

S @ 9 & Approximation Standard p-

& & & R coefficientR? errorR? value
51 54 49 5,5 0,64 0,23 0,017
39 3,8 3,6 3,3 0,92 0,15 <0,001

BECTHUK XUPYPTUN KA3AXCTAHA N2 2 - 2019



STATISTICAL INDICATORS ANALYSIS OF PRIMARY
LIVER CANCER IN THE REPUBLIC OF KAZAKHSTAN

8
y = 0,0261x? - 105,09x + 105764
7 — <= R?=0,6406
6 FSJG 38 55 : 55 | - s ¢ Incidence
5 B Mortality
= -~ Polynomial (Incidence)
3 —— Linear (Mortality)
2 y =-0,1473x + 300,5
R%=0,9215
1
0 T T

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

An increasing trend was obtained, during the
usage of a polynomial curve of the second degree
to build a trend line in terms of incidence rates of
HCC 2007 - 2017. It predicts an increase in the in-
cidence of HCC over the next 5 years. Also for the
mortality rate, a linear trend was built, which had a
downward line, which predicts a decrease of mor-
tality over the next 5 years (figure 5).

An analysis of the dynamic changes in incidence
and mortality in 2008—2017 was carried out all over
the regions of Kazakhstan. A graph has been made
in the context of 2008, 2010, 2013, 2015, 2017 and
the following data obtained. In 2008, the highest in-
cidence of the morbidity marked in West Kazakhstan
(11.8% 000), Kyzylorda (10.4% 000), Akmola (7,0%
000) regions and the lowest index marked in North
Kazakhstan (3.7% 000), the South Kazakhstan (3.2
% 000), Pavlodar (4.4 % 000) regions. In 2017, the

worst situation was registered in Karaganda (8.0 %
000), West Kazakhstan (7.6 % 000) and In East Ka-
zakhstan (6.8% 000) regions. The lowest incidence
rates were recorded in Astana (4.2% 000), Aktobe
(4.1% 000) and North Kazakhstan regions (3.6%
000) (figure 6) [3-13].

The highest mortality rate in 2008 was regis-
tered in West Kazakhstan (10.4% 000) Kyzylorda
(8,5% 000), East Kazakhstan (6.1% 000)) regions
and the lowest number of deaths observed in
South Kazakhstan (2,5% 000), Almaty (2.7% 000),
and Pavlodar (3.2% 000) regions. In dynamics, in
2017 the mortality rate prevailed in East Kazakh-
stan (5.2% 000), Akmola (5.0% 000), West Ka-
zakhstan (4.7% 000) regions. The lowest mortality
rate was observed in Kostanay (1.4% 000), Astana
(2.1% 000), Aktyubinsk (2.4% 000) belts (figure
7) [3-13].

Incidence
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Figure 5.

Building a trend line to
predict incidence and
mortality rates for HCC of
both sexes for the next 5
years on the basis of data
for the period 2007 - 2017

Figure 6.

The graph of dynamic
changes in the incidence
rate of HCC for all
regions of Kazakhstan in
2008, 2010, 2013, 2015
and 2017 for 100 000
population.
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Figure 7.

A graph of the dynamic
changes in the mortality
rate of HCC for all
regions of Kazakhstan in
2008, 2010, 2013, 2015
and 2017 per 100 000
population.

Table 2.

Indicators of HCC
incidence for 2007 —
2017 of men and women,
depending on age group
per 100 000 population

Figure 8.

Graph of HCC incidence
rate in 2007-2017
depending on the age
group of both sexes (per
100,000 population)

Mortality
12,0 -
10,0
8,0
6.0 W 2008
ag " 2010
m 2013
2,0 - m 2015
m 2017
0,0 - \
&
*.’b

For a comparative analysis of the incidence rate
depending on the age group of both sexes, the ratio
of the absolute number of new cases of HCC to the
population of this age group was calculated and the
indicator was obtained in a ratio per 100 000 popu-
lation. For example, there is a significant increase
in the incidence rate among men in the age group
of 50 - 54 years, reaching a peak in the group of
70 - 74 years. It is assumed that there is a natu-
ral increase in the incidence of HCC after 50 years,

with the highest number of new cases up to 70
years of men. Women, the incidence significantly
increases from 55 years, but reaches the highest
values in the group 75-79 years. Consequently, the
data obtained tell us about the dependence of the
incidence of HCC on sex and age (table 2, figure 8).

Conclusion
Thus, primary liver cancer, namely, hepatocel-
lular carcinoma, is one of the most important prob-

Agegroup 0-4 5-9 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80+

Men

Women

0,23 0,07 007 012 0,16 035 055 1,07 2,56 5,43 12,75 22,22 38,21 52,85 63,18 60,27 51,25

031 001 006 017 0,12 014 040 1,05 163 262 516 9,36 14,55 22,29 31,39 32,26 26,49
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lems of the oncological service of the world and Ka-
zakhstan. According to statistics, there is an annual
increase in the number of new cases of HCC. HCC
occupies the leading places in terms of incidence
and mortality in the world. In the structure of onco-
logical diseases of Kazakhstan, HCC, in terms of in-
cidence and mortality, takes, although not the lead-
ing places, nevertheless has a significant problem
in connection with the progressive course, late de-
tection, low survival rate and unfavorable prognosis.
In recent years, there has been an increase in the
incidence of HCC and a decrease in the death rate.
According to the prognostic test, a further increase
in morbidity and a decrease in mortality rate of HCC
in both sexes in the next 5 years in Kazakhstan is
expected. The highest incidence and mortality rates
for the study period were observed in the West Ka-
zakhstan, Kyzylorda and East Kazakhstan regions.
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