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RESEARCH OF THE EPIDEMIOLOGY ON CANCER OF THE TRACHEA,
BRONCHI, LUNGS AS IMPORTANT COMPONENTS IN THE DEVELOPMENT
OF EFFECTIVE DIRECTIONS FOR INCREASING THE EFFECTIVENESS

OF PHARMACEUTICAL SUPPORT FOR CANCER PATIENTS

Yurii Pulnyi, Hanna Panfilova, Ellona Shelkova, Oleksandr Kabachnyi, Vitaly Chernukha

The aim: to conduct epidemiological studies on cancer of the trachea, bronchi, lungs as important components in the
development of effective directions for increasing the effectiveness of pharmaceutical support for cancer patients in
Ukraine.

Materials and methods. The study used data from special literature, which presents the results of research on cancer in
different countries of the world and data from the National Cancer Registry from 2014-2019 by indicators of morbidity
and mortality of the population of Ukraine from cancer of the trachea, bronchi and lungs, including by gender. General
theoretical (historical, analytical-comparative, systemic, graphic, logical, hypothetical-deductive) and applied (mathe-
matical-statistical, epidemiological) research methods were used.

Results. It was found that during 2014-2018 in terms of morbidity and mortality of the population from cancer of the
trachea, bronchi and lungs in Ukraine, there was a positive dynamics of decline. So, in terms of incidence rates, which
are standardized by WHO in 2018, the data decreased compared to 2014 by 8.4 %, and according to the “Ukrainian
standard” — by 7.0 %. Mortality rates, which were standardized by WHO, decreased in 2018 compared to 2014 by 12.1
%, and those presented according to the “Ukrainian standard” — by 11.1 %. It was proved that the average data on
morbidity and mortality of male patients were 6.2 and 7.4 times higher than in the same data for female patients. The
different nature of changes in morbidity and mortality rates of patients in accordance with their gender in the dynamics
of years has been established. So, for the female cohort of patients, the incidence and mortality rate from cancer of the
trachea, bronchi and lungs during 2014-2018 had a complex zigzag character of changes, and in 2019, compared with
the data of 2014, they increased by 22.54 % and 23.6 %, respectively. In the male cohort of patients, we observed a
positive trend towards a decrease in mortality during 2014-2019. So, in 2019, these indicators reached their minimum
and were equal to 57.0 and 44.0 cases per 100 thousand population. According to the data of 2019, the incidence and
mortality of men from cancer of the trachea, bronchi and lungs relative to the data of 2014 decreased by 21.4 % and
25.0 %, respectively. It looks encouraging that there was relatively little fluctuation during 2014-2019 epidemiological
indicators, both in general for the entire population of patients and female patients.

Conclusions. The established characteristics and trends in the formation of the onco-epidemiological profile of the
country's population for trachea, bronchus and lung cancer in dynamics over the years necessitate further research,
taking into account changes in the main demographic indicators development of society
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1. Introduction

Despite the significant advances in medicine and
pharmacy, the issue of improving the effectiveness of
treatment of cancer patients remains relevant for many
countries [1, 2]. The World Health Organization (WHO)
is constantly updating epidemiological data on morbidity,
mortality from cancer, and their structure over the years.
According to WHO data, oncological pathologies are one
of the leading causes of death in the world [3, 4]. Thus,
according to 2018, 9.6 million people died of cancer, and
the leading position in the structure of mortality and
prevalence is steadily occupied by lung cancer [3]. Ac-
cording to 2018, the first three positions in the structure
of mortality were occupied by lung cancer (1.76 million
cases), colon and rectum cancer, breast cancer (862 thou-
sand deaths) and stomach cancer (783 thousand people).
The three most common cancers include lung cancer
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(2.09 million cases), breast cancer (2.09 million deaths),
and colon and rectal cancer (1.80 million cases) [3].
According to epidemiological studies, the problem of the
planned spread of lung cancer is characteristic of coun-
tries with different levels of socio-economic develop-
ment [5, 6]. Currently, thorough epidemiological studies
on a set of etiological factors that have a direct impact on
the development of oncological pathologies of the human
respiratory system [7, 8]. Given the increasing cost of
early diagnosis [9, 10] and treatment of cancer patients
[11, 12] of particular importance are studies to assess the
impact of smoking on the incidence of lung cancer
[13,14], including depending on the sex [15], some de-
mographic [16, 17] indicators and the presence of a bur-
densome history of patients [18]. The issues of increasing
the effectiveness of prevention and early diagnosis of
lung cancer are becoming increasingly important in the
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epidemiology of lung cancer [19, 20]. A promising direc-
tion in oncoepidemiological research is also the analysis
of the influence of environmental factors on oncopatho-
genesis, primarily its contamination on the incidence and
mortality of lung cancer [21, 22], as well as professional
orientation and characteristics of certain segments of the
population [23]. The results of all the above areas of
epidemiological research form an objective basis for
determining and forecasting the amount of funding for
specialized health care institutions, insurance funds, as
well as government programs aimed at financial support
for cancer patients, including trachea, bronchi and lungs
in case of medical and pharmaceutical care. In recent
years, health care systems around the world have shown
a steady trend towards a shortage of funds aimed at
pharmaceutical supply of cancer patients who require the
use of high-cost chemotherapy regimens for vital signs
with strict adherence to their regimes in time [11, 12].

loss of gross domestic product due to the planned in-
crease in morbidity and mortality from the most common
forms of cancer, which includes lung cancer. Studies of
the oncoepidemiological profile of the population in the
most common forms of cancer are especially relevant for
Ukraine. As you know, currently the purchase of drugs
for cancer patients in Ukraine is carried out with the help
of international organizations. The resource constraints
of this process under conditions of intensification of
crisis phenomena in the economy necessitate the use of
adequate indicators that characterize the oncological
profile of the population. All mentioned above have led
to our research.

The aim of the study was to conduct epidemiolog-
ical studies on cancer of the trachea, bronchi, lungs as
important components in the development of effective
ways to improve the effectiveness of pharmaceutical care
for cancer patients in Ukraine.

Therefore, the results of epidemiological studies on the
most common oncological pathologies form a scientifi-
cally sound basic basis for the development of areas of
rational use of limited health resources. In addition, the
data of epidemiological studies allow us to predict the

in the
of the

2. Research planning (methodology)
The outlined purpose of the study can be realized
case of compliance and effective implementation
following stages (Table 1).

Table 1

A plan for conducting applied research on this topic has been developed

The name of the stage of th

e research

Contents of the research stage |

Subjects of the research

I stage — preparatory

Substantiation of the relevance of research to solve a specific applied
problem, the solution of which should have some scientific and socio-
economic implications for improving the efficiency of medical and phar-
maceutical care of cancer patients under the existing health care resources.
Outline the purpose, objectives, goals, and subjects of the research.

Data from the special literature containing the results of
modern epidemiological studies in various fields, as
well as analysis of morbidity, mortality and prevalence
of various forms of cancer in the world, including
Ukraine.

Il stage - instrumen

tal

In accordance with the chosen topic, purpose and objectives of the work
outlining the basic research methods and the necessary tools. Selection of
a package of licensed software products that can be used at the preliminary
stage of data processing and research results.

The results of the research conducted by scientists in a
similar direction, which are presented in special publi-
cations. Existing software products used in statistical
processing in medicine and pharmacy.

111 stage — analytical and statistical

Analysis of statistical tables presented in the National Cancer Registry
(NCR), Bulletin No. 21 on indicators that characterize the state of devel-
opment of the epidemiological situation for cancer of the trachea, bronchi
and lungs. Given the results of the analysis of special literature, which
presents the results of epidemiological studies on the gender of patients
[15, 16] promising, in our opinion, is the analysis of the cancer profile of
cancer of the trachea, bronchi and lungs depending on the sex of the pa-
tient. Formation of analytical tables for selected forms of cancer in the
dynamics of years. Statistical data processing and preliminary assessment
of the reliability of the obtained results.

NCR, Bulletin No. 21 by indicators of morbidity (con-
ditional indicator “A” in the analysis) and mortality
(conditional indicator “B”) of the population of
Ukraine from tracheal, bronchial and lung cancer for
2014-2019, which are standardized by the WHO and
the “Ukrainian standard” for 2014-2018 [24]. The
presented epidemiological indicators for 2014-2015
had the status of “updated”, and for 2019 — “operation-
al”.

IV stage — analytical-sy

nthetic

Analysis and systematization of the obtained data. In order to more clearly pre-
sent the results of research construction of graphic material. Estimation of
tendencies of development of oncoepidemiological process in dynamics of years.

Data obtained at the previous stage of the research.

V stage — critical comprehension of the obtained results and possibilities of their practical use

Outlining the objective limitations of the research and the possibilities of
practical use of the obtained data to solve specific applications and problems in
the future. Critical review of data from the special literature, which provides
data on the possibilities of epidemiological research in an alternative area.

The results obtained at the previous stage of our re-
search.

VI stage — effective and ge

neralizing

According to the systematization of the obtained data and taking into ac-
count the objective limitations of the research, the formulation of the main
conclusions, as well as those areas that need further development and con-
sideration, taking into account the medical-pharmaceutical and socio-
economic significance of the problem. Writing an article and preparing it for

The results obtained at all stages of our research are also
data from the special literature, which outlines the direc-
tions of promising research that can be conducted in this
direction, taking into account the influence of various
external and internal factors in accordance with the

publishing.

selected object and research subjects.
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3. Materials and methods

The object of the research is the oncological pro-
file of the population of Ukraine for tracheal, bronchial
and lung cancer in Ukraine in the dynamics of years. The
subject of the study — data from the special literature,
which presents the results of the analysis of epidemiolog-
ical indicators for the selected group of nosologies, as
well as indicators of morbidity (indicator A) and mortali-
ty (indicator B) of the population of Ukraine from tra-
cheal, bronchial and lung cancer in 2014-2019. We used
epidemiological indicators that are standardized in the
NCR (“Ukrainian standard”) according to the sex and
age structure of the population of Ukraine (2000), as well
as those that are standardized by the WHO [24]. The
analysis of the dynamics of changes in these epidemio-
logical indicators was carried out using growth/decrease
coefficients, growth rates (%) and growth (%). In order
to assess the fluctuations of epidemiological indicators in
the dynamics of the years, the indicator of variation scale
(R=Xmax—Xmin) Was used, which was calculated in
absolute and relative (%) indicators [25]. In addition,
we calculated the average chronological values
(V=((x1:2) %o+, ..+ X n1H(%4:2)):n-1 in terms of morbidity
(Aav.morb.) @and mortality (Bay.mort.) POpulation from trache-
al, bronchial and lung cancer in Ukraine [25]. During the
epidemiological research, general theoretical (historical,
logical, comparative, graphic, hypothetical-deductive,
etc.) and applied methods used in medical and pharma-
ceutical practice were used. A special place in the re-
search was occupied by mathematical and statistical
(method of comparing time series, bringing time series to
the general indicator, identifying the general trend of
time series, etc.), as well as epidemiological methods of
analysis of actual indicators reflecting the oncological
profile of the population nosologies.

Statistical data processing was performed using
standard Statistica analysis packages (version 12.0,
StatSoft, Tulsa, USA) and Excel spreadsheet.
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A p-value <0.05 was considered as statistically
significant.

4. Research results

According to the results of our research, we found
that Agvmob. and Bamor. population for tracheal,
bronchial and lung cancer, which are standardized by the
WHO were 22.5+0.06 and 17.23+0.13 cases per 100
thousand population. In fig. 1. and 2 presents data on the
incidence and mortality of patients with lung cancer in
accordance with gender in countries with the world's
highest onco-epidemiological data on this form of
pathology [26]. It is noteworthy that our calculated
Ukrainian indicators, which reflect the onco-
epidemiological profile of the complex of pathologies
(tracheal, bronchial and lung cancer) were much lower
than in European countries such as Hungary, Serbia,
Poland, France, Serbia and so on. Calculated data on
epidemiological indicators, standardized by sex and age
structure of the country's population (“Ukrainian
standard”) were equal to 33.02+0.05 (Aamon) and
25.60+0.03 (Bavmort).- AS We can see, the epidemiological
indicators calculated according to the “Ukrainian standard”
were higher than those standardized by the WHO.

Given the applied value of the use of epidemio-
logical indicators in general for domestic health care in
particular [27, 28] in the calculation of a number of fi-
nancial indicators, the next stage of our research was to
analyze the dynamics of changes in indicators A and B,
presented according to the “Ukrainian standard”. The
results of the analysis are shown in Fig. 3. As we can see,
these data fluctuated during 2014-2019 in the following
range of values: indicator A — from 31.9 (2018) to 34.3
(2014) cases per 100 thousand population; indicator B —
from 24.1 (2018) to 27.1 (2014) persons per 100 thou-
sand population. Thus, according to indicator A, the
variation range (%) was 7.52 %, and according to indica-

tor B — 12.45 %.
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Fig. 1. The highest incidence rates of lung cancer in the world according to the gender of patients [26]
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The tendency to a systematic decrease in both
epidemiological indicators during 2014-2018 is
noteworthy. Thus, indicator A decreased from 34.3 to
31.9 cases (by 7.0 %), and B — from 27.1 to 24,
1 thousand cases (11.1 %) per 100 thousand population,
respectively. In the next 2019, indicator A increased
compared to previous data by 4.1 % and was equal to
33.2 cases per 100 thousand population, and indicator B —
by 5.4 % (25.4 cases per 100 thousand population). In
general, it can be argued that there is a positive trend
(except for the data of 2017 for indicator A) to reduce the
epidemiological indicators studied for five years, namely
from 2014 to 2018.

70 66.6 65.6

61.8 63.5

Given the results of epidemiological studies
conducted by scientists on the incidence and mortality of
lung cancer [16, 17], which occupies, certainly
dominating the position in the structure of oncological
pathologies affecting the upper and lower respiratory
system, it is interesting to analyze the dynamics of
changes in indicators A and B according to the sex of
the patients. The results of the research are shown in
Table 2.

We will dwell in more detail on the analysis of
changes in indicators A and B in accordance with the
gender of patients with cancer of the trachea, bronchi
and lungs.
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Fig. 2. Leading countries in terms of lung cancer mortality according to patients' gender [26]
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Fig. 3. Study of the dynamics of indicators A and B of the population of Ukraine (“Ukrainian standard”) for tracheal,
bronchial and lung cancer
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Table 2

Analysis of the dynamics of changes in indicators A and B for 2014-2019 in Ukraine as a whole by population and by
gender of patients

Epidemiological indicators and results of their analysis by years

Indicator A, total population

2014 2015 2016 2017 2018 2019
34.3 33.0 32.7 33.0 31.9 33.2
Chain coefficients of growth / decrease of dynamics of indicator A

- | 0.96 | 0.99 | 1.01 | 0.97 | 1.04
Indicator B, total population
27.1 | 26.1 | 255 | 25.4 | 24.1 | 25.4
Chain coefficients of growth / decrease of dynamics of indicator B
- | 0.96 | 0.98 | 0.99 | 0.95 | 1.05
Indicator A, total for the female cohort of patients
10.2 | 10.2 | 10.7 | 10.5 | 11.0 | 12.5
Chain growth / reduction ratios of indicator A (women)
- | 1.0 | 1.05 | 0.98 | 1.05 | 1.14
Indicator B, total for the female cohort of patients
7.2 | 6.8 | 6.9 | 7.0 | 6.8 | 8.9
Chain growth / reduction ratios of indicator B (women)
- | 0.94 | 1.02 | 1.02 | 0.97 | 1.31
Indicator A, total for the male cohort of patients
725 | 69.3 | 67.7 | 68.9 | 65.3 | 57.0
Chain growth / reduction ratios of indicator A (men)
— | 0.96 | 0.98 | 1.02 | 0.95 | 0.87
Indicator B, total for the male cohort of patients
58.7 | 56.8 | 55.3 | 54.9 | 52.0 | 44.0
Chain growth / reduction ratios of indicator B (men)
— | 0.97 | 0.97 | 0.99 | 0.95 | 0.85

The value of Agmom. in the group of female
patients was equal to 10.85+0.07, and for the group of
male patients — 66.78+0.04 per 100 thousand population.
For B.y.mort. the value in the female cohort of patients was
7.27+0.08 cases, and for men - 53.62+0.06 per
100 thousand population. Thus, the value of A ,ymom, iN
the group of male patients were 6.2 times higher than in
the group of female patients. A similar dependence was
observed for indicators B, namely the value of Baymor. iN
men exceeded the corresponding figures for the group of
female deaths 7.4 times.

Next, the nature of changes in indicators A and B
by gender in the dynamics of the years was analyzed. It
was found that the indicator A for the female population
fluctuated during 2014-2019 in an insignificant range of
values compared to similar data for the male group of
patients. Thus, it ranged from 10.2 (2014-2015) to
12.5 cases (2019) per 100 thousand population, i.e. the
variation range was 22.55 %. According to indicator A in
the cohort of male patients, the variation range
(minimum value was 57.0, and maximum — 72.5 cases
per 100 thousand population) for the same period was
equal to 27.19 %. The nature of changes in time of
indicators A and B in the female and male cohort of
patients is noteworthy. Thus, according to indicator A
during 2014-2018 in the female cohort of patients, we
observed a gradual increase in data (except in 2017), and
among men, on the contrary — a decrease throughout the
observation period. In addition, according to 2019 data
among women there was an increase in data from
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indicator A, compared to the previous year by 13.64 %,
and for men on the contrary — a decrease to 57.0 cases
per 100 thousand population, i.e. by 12.71 %. That is,
against the background of the general tendency of
decrease of oncoepidemiological indicators on all
population of patients with cancer of a trachea, bronchial
tubes and lungs on female cohort of patients we observed
their growth, and in group of male patients the return
tendency to data decrease was observed. If we compare
the data of 2019 with the data of 2014, we can say the
following. Indicator A for the female population of
patients increased by 22.5 %, and for the male on the
contrary — decreased by 25.0 %.

As you know, indicator B is important not only
from an epidemiological point of view. According to its
analysis, the evaluation of the effectiveness of treatment
of cancer patients in time and functioning of the entire
oncology service of the country [29, 30]. According to
indicator B in the female population of patients during
2014-2019 there was a zigzag nature of data changes,
which cannot be said about similar data for a group of
male patients. Thus, during the entire observation period,
the B index in male patients systematically decreased,
reaching its minimum according to 2019. As we see from
Table 2, in 2019, the B index, compared to the previous
2018 decreased by 15.39 %. In general, it can be argued
that the B indicators in the cohort of female patients in
2019, compared to 2014, increased by 23.61 %, and in
men, on the contrary — decreased by 25.04 %.
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5. Discussion of research results

According to the conducted researches it is possible
to define the following characteristic features which form
an oncological profile of the population of Ukraine in
dynamics of years on a cancer of a trachea, bronchial tubes
and lungs. First, according to indicators A and B, which
are standardized by the WHO and the sex and age
structure of the population (“Ukrainian standard”), we
observed a positive trend to decrease the data (excluding
indicators A for 2017). Another important characteristic of
the oncology profile of the population of the country in
these nosological groups is the presence of a significant
difference between the values of epidemiological
indicators in the female and male cohort of patients. So,
the indicator Ay mor. in the male population were 6.2
times, and according to Baymem, — 7.4 times higher than in
the female group of cancer patients. At the same time,
the presence of such a significant difference in
epidemiological indicators is observed not only in
Ukraine, but also in other countries [15, 31]. In the works
of scientists, including domestic epidemiologists, every
year more and more attention is paid to the analysis of
the influence of various etiological factors on the
development of oncological pathologies of the upper and
lower respiratory tract in men and women. One of these
areas is the study of the influence of the characteristics of
professional activity of workers, including men on the
oncoethiopathogenesis of cancer in general, and
oncological pathologies of the trachea, bronchi and lungs
in particular [32, 33]. The next important, in our opinion,
the trend in the formation of the oncoepidemiological
profile of the population for tracheal, bronchial and lung
cancer in terms of gender of patients is the presence of
different nature of changes in epidemiological indicators
over time. Thus, in the female cohort of patients,
indicator A was characterized by a complex, namely
zigzag nature of changes in the data, while the values of
indicators A in 2019 were higher than similar data in 2014
by 22.55 %. In the male cohort of patients, we observed
the opposite trend, i.e. indicators A and B systematically
decreased. However, in 2019 they reached their minimum
and were equal to 57.0 cases per 100 thousand population,
which were 21.38 % lower than in 2014. According to
indicator B, there were also different in nature trends in
data over time by cohorts of patients in terms of their
gender. Thus, during 2015-2016, the incidence of deaths
from cancer of the trachea, bronchi and lungs decreased in
women, and in 2019 we observed their increase compared
to the previous period by 30.88 %, but also compared to
similar indicators in 2014 — by 23.61 %. In the cohort of
male patients, the number of deaths from this group of
oncological pathologies had a positive tendency to
gradually decrease and in 2019 amounted to 44.0 cases
per 100 thousand population. In general, the fact of
relatively small fluctuations in epidemiological indicators
as a whole for the entire patient population and for
female patients during 2014-2019 looks encouraging.

In conducting research, we used data presented on
a single information platform (NCR), which contains
onco-epidemiological indicators in Ukraine in the
dynamics of years [24]. All other onco-epidemiological
data encountered in the exposed information space
during applied research were not taken into account by

us, given the possibility of using different approaches to
their collection and monitoring by scientists.

Study limitations. Given the fact that the results
of epidemiological analysis form a scientifically sound
basis for further research in various areas, important from
a methodological point of view, is to outline the objec-
tive limitations of such work. This stage of applied re-
search avoids systemic errors and unfounded conclusions
in the case of scientific work in the future. So, first, it
should be noted that the results of calculations A,y mor.
and Bgy mort., @S Well as the dynamics of changes in indica-
tors A and B, both in the total population of patients and
in terms of their gender did not take into account data on
the Autonomous Republic of Crimea, Sevastopol and
Donetsk and Luhansk regions. At the same time, it
should be emphasized that in Donetsk and Luhansk re-
gions until 2014 there were some of the highest, com-
pared to other regions of the country, epidemiological
rates of cancer of the trachea, bronchi and lungs [24]. It
is clear that it is impossible to give an objective assess-
ment of the situation in Ukraine with tracheal, bronchial
and lung cancer without taking into account such im-
portant regions from the onco-epidemiological point of
view. Therefore, we believe that the results obtained by
us need further adjustment in accordance with the data
that can be obtained in the territories of Donetsk and
Luhansk regions, which are currently controlled by
Ukraine. The second limitation of the research is related
to the peculiarities of the formation of the NCR statistical
base. Thus, for 2019, the NCR presents operational data,
which in the next 2020 will be adjusted after appropriate
processing and refinement. Therefore, we believe that in
the course of further research it will be necessary to ad-
just the relevant epidemiological indicators according to
the next edition of the NCR Bulletin No. 22, which will
be presented at the end of this year. Given the different
nature of changes in onco-epidemiological indicators
over time in a cohort of male and female patients, we
consider it necessary to point out the following limitation
in our studies. In our opinion, it is necessary to conduct
an additional study of changes in relevant onco-
epidemiological indicators, which are presented in rela-
tive units (number of cases per 100 thousand population)
by gender, taking into account changes in demographic
indicators of the population. As it is known, the issue of
disproportionate structural changes in the country's popu-
lation on the basis of gender, especially with increasing
age of women and men is an urgent demographic prob-
lem. And the fourth limitation, which did not allow us to
conduct one of the most important areas of the research,
namely the comparison of Ukrainian onco-
epidemiological data with the corresponding indicators
presented in different countries. This limitation is also
due to the peculiarities of the formation of the statistical
base of the NCR. Thus, NCR contains morbidity and
mortality rates for a set of oncological pathologies that
affect the upper and lower parts of the human respiratory
system, namely cancer of the trachea, bronchi and lungs.
Statistical data presented in the special literature on the
analysis of the structure of morbidity and mortality from
cancer contains a separate option — lung cancer [34, 35].
Assuming the fact that in the structure of indicators A
and B the proportion (%) of lung cancer is dominant, it
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would be possible to conduct a comparative analysis
of relevant onco-epidemiological domestic and inter-
national data, especially by gender, but this would
only be possible after a preliminary expert evaluation
of the relevant statistics. Unfortunately, in the domes-
tic special literature for the last 5-7 years we have not
found data that highlight the state of the epidemiologi-
cal situation of lung cancer in general by population,
as well as in accordance with the gender of patients or
territorial division of the country. Despite the outlined
objective limitations in our research, we believe that
they can be used to quickly assess the development of
the oncoepidemiological situation in cancer of the
trachea, bronchi and lungs, and also allow to charac-
terize the oncoepidemiological profile of the popula-
tion by this group of pathologies. In addition, the out-
lined objective limitations allow to adequately inter-
pret and use the obtained results, as well as to form the
directions of perspective researches in the specified
direction.

Prospects for further research. Areas of pro-
spective research on this topic are due on the one hand to
the permanent relevance of the issue under consideration,
and on the other — the nature of the results we have ob-
tained and the limitations in their practical use, outlined
above. So we believe that the main directions in conduct-
ing further research on this topic may be:

—analysis of indicators A and B in the dynamics
of years by different administrative-territorial units of the
country in order to determine the regional features of the
onco-epidemiological situation of cancer of the trachea,
bronchi and lungs;

—study of changes in indicators A and B in ac-
cordance with the changes in the sex and age structure of
the population of the country, which occurred in the
population during 2014-2019, especially during the peri-
od 2014-2015;

—given the significant dependence of epidemio-
logical indicators on a range of external factors, such as
place of residence [36, 37], the peculiarities of profes-
sional activity [14, 32], the state of environmental pollu-
tion [22, 23], which are presented in the literature [14,
22] it is relevant to conduct research on target groups of
cancer patients;

— forecasting indicators A and B in the country as
a whole, as well as in terms of its administrative-

territorial distribution and by groups of patients and by
gender of patients.

6. Conclusions

Despite the many difficulties associated with the
process of reforming the domestic health care system and
pharmaceutical supply, Ukraine is confidently moving
towards the introduction of socially oriented forms and
methods of providing patients with affordable medical and
pharmaceutical care. Given the permanent nature of the
deficit of funds in the state, an important condition for the
effective implementation of these measures is the introduc-
tion of rational mechanisms for resource allocation. Pecu-
liarities of the development of the epidemiological situa-
tion of tracheal, bronchial and lung cancer should be taken
into account in the development of state and regional pro-
grams of early prevention, effective treatment and further
social rehabilitation of cancer patients. The established
characteristics and trends of changes in the formation of
the oncoepidemiological profile of the population of the
country with cancer of the trachea, bronchi and lungs in
the dynamics of the years suggest the need for further
research to take into account changes in key demographic
indicators. In addition, the results of monitoring indicators
A and B can be used in making effective management
decisions regarding the reorganization of the oncology
service in Ukraine, which now also needs systemic reform
due to changes in its funding and increasing public de-
mand for medical pharmaceutical care.
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