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Mema: npoananizyeamu 0cobIusoCmi po3euUmKy enioemiono2iunol cumyayii 3 rimgpoepanynemamosy ¢ Ykpaiui
ynpoooeac 2012-2018 pp.

Mamepianu i memoou. Y 0ocniodxcennsx suxopucmosysanucs oani Hayionanonozo kanyep-peccmpy 3a 2012—
2018 pp..3acmocosysanucs icmopuuHuil, AaHANITMUKO-NOPIGHANbHUL, CUCMEMHUL, J02IYHUL, 2iNomemuKo-
0e0yKMUGHUI, MaAMeMamuKo-CMamucmuyHUul, Makoic Memoou enioemionociuHUX 00CII0NCEHD.

Pe3ynromamu o0ocniodycenns. Bemanosneno, wo 3axeoprosanicms macmepmuicms 00pOCio20 ma Oumsio2o
HacenenHs i0 NiMpocpaHyIemMamosy, Wo sUpafceHi 8 abcomomuux noKasHukax ynpooosac 2012 p.—2018 p. &
Yrpaini suuszunace. Tak, kinexicmo 3axeopiewux Ha nimgozparnynremamosy 2012 p. nopienano 3 oanumu 2018 p.
smeHwunacy Ha 26,9 %, a cmepmuicme — na 41,2 %, ceped oimeu — na 37,7 % ma 25,0 % eionosiono. Bci abco-
JIFOMHI NOKA3HUKU MATU CKIAOHULL Xapakmep 3MiH, 3 nikosumu sHavyeHHamu oanux y 2015 p. ma 2018 p. (3axeo-
progaricme dopocaux),a maxodxc y 2016 p. (cmepmuicme dopocaux) ma 2015 p. (3axeoprosanicme dimett). Ilpu
YboMy, JHCOOeH NOKA3HUK MAK U He 00csie ma He nepesuwyus 3nadenus oanux 2012 p., okpim 0anux no 3axeo-
prosarocmi dimeu Ha nimgpoepanyremamos y 2015 p. (36inouwenns na 11,8 % sionocro nonepednvozo 2014 p.).
Bcunse onmumizm moii pakm, wo nicns 2015 p. noxasnuku 3axeoprosanocmi dimeli Ha niMpozpanyiemamos nia-
HOMIPHO 3HUICY8AUCS. []06e0eHO, WO Y CYKYNHOCI NOKA3HUKIE 3aX80pro8anocmi dcunkunpesantosanu (53,4 %), a
y cmpykmypi cmepmuocmi Hasnaxku numoma eaza (%) srcinox oyna menwor (43,0 %). Ceped oumsuoeo KoHmuH-
2enmy xeopux, Oinvue Oyno npeocmagnukie uonogivoi cmami (53,0 %). 3a danumu ananizy 6iOHOCHUX NOKA3-
HUKIB 3aX80pHOBAHOCMI ceped YONI08IKI8 6CMAHOBIEHO, WO iX cepeone 3Hauenns (2,29 na 100 muc. nHacenenns) 6
Ykpaiui ne nepesuuiysano 8ionosioui oani cgimoeoi enioemionoeii (2,3 na 100 muc. nacenenns) na nimghoepamy-
nemamo3s. Ceped dciHOK cepeoHe 3nayvenns saxeoprosanocmi (2,46 na 100 muc. nacenenns) snauno nepesuwyysa-
710 8i0nogioHi ceimogi nokasuuxu (1,9 na 100 muc. nacenenns). Cepeoue 3naueHHs GIOHOCHUX NOKA3HUKIB
cmepmHuocmi 8i0 nimgpoepanyremamosy, axke OYI0 HAMU po3paxo8aro ynpooosdxc2012-2018 pp. dopisurosano
ona wonosikig 0,69, a ona scinok - 0,47, npomu ceimosux oanux 0,4 i 0,3 eionogiono na 100 muc. nacenenus.
Taxum yunom, MOJICHA 3pOOUMU BUCHOBOK, WO PIBEHb YOL08IHOI CMEPMHOCE Y BIOHOCHUX NOKAZHUKAX 8 YKpaini
810 nimpocpanyremamosy 0y6 GinbUUM, HINC 6I0N0BIOHT c8IMOsI noxkasHuku 6 1,7 pasu, a 0ist HciHo4oi nonyaayii
6 1,6 pasu.

Bucnoexku. 3 2012 p. no 2018 pp. 6 Vkpainu edanocsi cymmeso 3HUUMU NOKA3HUKU 3AX60PHOGAHOCMI MA
cmepmuocmi, wo npedcmaegieni 6 abcomomuux danux. Ilpu ybomy, 6UKIUKAE 3AHENOKOEHHS (haKm moeo, wo y
BIOHOCHUX NOKA3HUKAX GI0OYBAEMbCS 3POCMANHA 3AX60PIOGAHOCI ceped HCIHOK, a MAKONC CMEPMHOCMI 80
qnimgpocpanyremamosy ceped 00pocioeo KowmuneeHmy xeopux. Lle Oae 3mozy cmeepdoicysamu npo HeoO-
XIOHICMb ROOAILULO2O BNPOBAOICEHHS NPOSPAM PAHHbOI 0IACHOCMUKY MA cXem Ximiomepanii, siKi 00360J10Mb
niosuwy8amu pisensb 5-piuHoi GUHCUBAHOCTI, a MAKO#C 00CAMU CIMILKOI ma mpueanoi pemicii 015 xeopux
Kntrouosi cnosa: enioemionoeis, nimgoepanyremamos, 1impomu, OHKO2eMamoozis, x6opoba Xo0xicKina
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1. Introduction
Lymphogranulomatosis (LGM) or Hodgkin lym-

exceed 2-4 cases per 100 thousand population of the
country [6]. Interesting are the results of recent studies

phoma is a relatively rare disease in comparison with
other oncological diseases [1, 2]. In the structure of the
general morbidity of the population of oncological pa-
thologies, the weight (%) of patients with LGM is ap-
proximately 0.5-0.7 % [3, 4]. In economically developed
countries, the incidence and mortality rates of LGM are
2.3and 0.4 in men and 1.9 and 0.3 in women, respective-
ly [5]. In developing countries, similar epidemiological
rates are 0.8 and 0.4 in males and 0.5 and 0.3 in the fe-
male population. In general, the incidence data does not
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by scientists regarding the evaluation of epidemiological
indicators of LGM in accordance with various parame-
ters, namely gender and race of patients, age, place of
residence and social status [7, 8]. Scientists have shown
that the risk of contracting LGM is higher in men than in
women, as well as in patients with higher social and
material status in society [9, 10]. Of particular im-
portance in the etiology of LGM are genetic factors as
well as Epstein Barr virus (EBV) [11, 12]. Scientists also
consider the high likelihood of developing LGM in HIV
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carriers, as well as in people with severe immune defi-
ciency conditions, including congenital immune defi-
ciency and organ transplant disorders and in those
with bad habits, such as smoking [13, 14]. The great-
est number of cases of LGM is observed in the age
group of patients from 15 to 34 and from 50 to 60
years [15, 16]. At the same time, in the structure of the
lymphoma, LGM makes from 30.0 % to 35.0 %, and
in the age group of cancer patients from 15 to 34 years
this diagnosis is made to every sixth patient [10, 17].
Scientists have shown that in 17.0 % of patients across
all age groups progressive development of the disease
is noted [7, 10].

The effective use of modern regimens of combi-
nation chemotherapy and radiotherapy have made it
possible to significantly improve the effectiveness of
treatment of patients with LGM, regardless of the course
and stage of development of the pathological process [18,
19]. In economically developed countries, such an im-
portant indicator as the 5-year overall survival of LGM
patients is, on average, 96.0 % [7, 10], and in Ukraine it
is approximately 72.0-75.0 % [20, 21].

Clinical oncologists and haematologists are
challenging increasing public demands for the efficien-
cy of providing medical and pharmaceutical care to
patients. Thus, previously the main criterion for the
effectiveness of treatment of LGM or Hodgkin disease

was considered the proportion (%) of patients with
persistent remission [10, 20]. Nowadays, more and
more attention is being paid to minimizing long-term
side effects [22, 23].

With the paradigm shift in the treatment of
LGM patients, it becomes increasingly important to
analyse the epidemiological factors that affect the
spread of this pathology in the world. Analysing the
data of the specialized literature, we have established
the fact that there are no studies on the epidemiology
of LGM in Ukraine since the 2000s. Thus, in 2001
Kryvets D. Ya. presented the results of studies of the
epidemiological situation with LGM for 1991-1998.
[24] Given the above, as well as the socio-economic
importance of improving the effectiveness of LGM
treatment in the face of health care resource shortages
in Ukraine, we have formulated the following re-
search goal.

The aim of the research is to analyse in the dy-
namics of the years (2012—2018) the state of develop-
ment of the epidemiological situation of LGM in
Ukraine.

2. Planning (methodology) of the research

To achieve the stated aim of the study we have
developed the following step-by-step tasks, the substan-
tive content of which is presented in Table. 1.

Table 1

The main tasks and stages of the study

List of research objectives

Content of the main stages of research in accordance with their tasks

1

2

Determining the relevance
of research

Analysis of the latest specialized literature outlining the problems of providing LGM
patients with effective medical and pharmaceutical care was done. A thorough analysis
of national sources and publications, which presents the results of epidemiological
studies on LGM, as a basis for the formation of scientifically based models of medical
and pharmaceutical support for the specified group of cancer patients under the condi-
tions of the existing health care system in Ukraine was provided.

Outlining previously unset-
tled problems on the subject

According to the results of the systematization of the data of the relevant legislative
and regulatory framework, as well as the data of the specialized literature over the last
10 years, issues that need further consideration on the way of forming scientifically
grounded opinion regarding the introduction of the results of epidemiological research
into practical medicine and pharmacy were identified. First and foremost it was done
for the formation of rational models of pharmaceutical provision for LGM patients in
the context of the shortage of resource support of national health system.

Determination of the aim,
objects, tasks, basic methods
of the research

According to the results of systematization of the literature data and considering the
socio-economic importance of a complex of questions on improving the effectiveness
of treatment of patients with LGM, which is solved, including based on scientifically
grounded analysis of the dynamics of changes in epidemiological indicators, the re-
search goal is determined. Objects, tasks and research methods are defined in accord-
ance with the stated purpose of the work. The latter can be conditionally divided into
general theoretical, which are used in applied research works and those used by scien-
tists to solve problems with specific problems.

Collection of statistical ma-
terial and its processing

Collection of statistics in accordance with the purpose and objectives of the study
(National Cancer Registry of Ukraine — NCR, 2012-2018) was done. Epidemiological
data such as the incidence and mortality of the LGM population in the dynamics of the
years were selected, which are presented in absolute and relative (per 100,000 popula-
tion) indicators. Necessary data processing was performed using standard statistical
analysis packages Statistica (version 12.0, StatSoft, Tulsa, USA) and Excels pread-
sheet. A p-value <0.05 was considered statistically significant.
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Continuation of Table 1

1 2

Analysis of the obtained According to the results of statistics collection, which reflect the status of the epidemi-
results and their interpreta- | ological situation of LGM in Ukraine in the course of years, conditional groups of
tion and discussion indicators analysis are formed, namely: the first group (adult incidence of LGM in
general and gender in absolute and relative terms); the second group (adult mortality
from LGM in general and gender in absolute and relative terms); the third group
(incidence of children from 0 to 17 years of age with LGM in general and gender in
absolute and relative terms); the fourth group (mortality of children 0-17 years old
by LGM as a whole and by gender in absolute and relative terms). There was a need to
form analysis groups is due to the large number of statistics that have been selected for
analysis. Thus, in the analysis ten sets of epidemiological indicators were used in the
dynamics of years. Analysis and systematization of statistics according to the estab-
lished groups of analysis allows determining the peculiarities of the epidemiological
situation in different directions (morbidity, mortality, adult or child contingent of pa-
tients, gender, absolute and relative indicators, etc.).

Defining a range of re-
strictions on the use and
interpretation of the results

Identifying the range of restrictions on the use and interpretation of research findings is
based on an analysis of the balance between the practical possibilities of their use,
including external and internal users of information in the context of existing health
care system resources and the socio-economic significance of the problem under con-
sideration in the short and medium term.

Formulating of conclusions

and outlining directions for

further research in that di-
rection

According to the results of the analysis of the obtained results, after the evaluation of
objective limitations regarding their use in practical medicine and the system of phar-
maceutical supply (SPS) of cancer patients, the main conclusions and directions of
prospective researches on the specified topic were formed.

3. Materials and methods

In accordance with the outlined goal and the de-
veloped research plan, the object of research was se-
lected - data presented in the NCR of Ukraine for 2012—
2018 [25]. As you know, NCR is a modern program-
information system for the registration of oncological
pathologies by their location and stages of development,
which was started by the Ukrainian Research Institute of
Oncology and Radiology (National Cancer Institute
nowadays) in 1989.

Thanks to the introduction of this software prod-
uct is able to systematically analyze the data of oncologic
pathology registration in Ukraine according to different
parameters in the dynamics of years. Given the fact that
the formation of the NCR uses a single methodological
approach to the analysis of the epidemiology of LGM in
the dynamics of the years is justified. For analysis, we
have selected the following epidemiological indicators of
LGM over the years:

— Adult incidence of LGM in and in terms of gen-
der - absolute value, number of persons (first group
indicator);

— Adult incidence of LGMs as a whole by popula-
tion and by gender - relative per 100,000 population
according to WHO international standard (first group
indicator);

— Adult incidence of LGMs as a whole by popula-
tion and by gender - relative per 100,000 population
according to Ukrainian Standard 2000, (first group indi-
cator);

— LGM adult mortality rates in general by popula-
tion and by gender - absolute value, number of persons
(second group indicator);
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— LGM adult mortality in population and gender
breakdown - relative value per 100,000 population by
WHO international standard (second group indicator);

— LGM adult mortality in population and gender
breakdown — relative value per 100,000 population by
Ukrainian Standard 2000 (second group indicator);

— morbidity of the child contingent (from 0 to
17 years) as a whole by population and by gender — abso-
lute value, number of persons (third group indicator);

—incidence of infant population (from 0 to
17 years) as a whole by population and by gender - relative
per 100 thousand population (third group indicator);

— LGM infant mortality rate (from 0 to 17 years)
as a whole by population and by gender - absolute value,
number of persons (fourth group indicator).

— LGM infant mortality rate (0-17 years) by pop-
ulation as a whole and by gender - relative per 100,000 po-
pulation (fourth group indicator).

As we can see, the first and second groups includ-
ed the incidence and mortality rates of LGM adults in
absolute and relative terms, standardized to the require-
ments of WHO and the Ukrainian Standard in 2000, and
the third and fourth similar epidemiological indicators in
children, that is presented in absolute and relative terms
per 100 thousand population of the country. The calcula-
tion of epidemiological indicators according to the
"Ukrainian standard" in 2000, is carried out in the NCR on
the basis of the age structure of the population of the coun-
try according to 2000. These epidemiological indicators, as
indicated in the document, should be used to compare the
incidence rates of different regions of Ukraine or to study
the dynamics of incidence in the region [25]. It should be
noted that since 2014, all epidemiological indicators are
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presented without taking into account data on the Auton-
omous Republic of Crimea, Sevastopol, as well as individ-
ual territories of Donetsk and Luhansk regions, which are
not under the control of Ukraine.

Historical, analytical, comparative, systemic, log-
ical, hypothetical-deductive, mathematical-statistical,
methods of epidemiological studies, etc. were used in the
study. The analysis of epidemiological indicators used
growth rates ( %) as well as growth / decline coefficients
(K). In the absence of operational data in the NCR
Ukraine by the number of sick and dead in 2019, we,
using the calculation and analytical methodology, pre-
dicted these indicators [26]. The compliance of the pre-
dicted morbidity and mortality rates of LGM patients
with the actual data can be verified after the official pub-
lication of the NCR of Ukraine in 2022. This is due to the
peculiarities of the epidemiological indicators in the
NCR in the dynamics of years. Thus, the refined data in
2020 are displayed for 2018, and the operational data for
2019. Based on the results of the comparisons made, it
will be possible to conclude on the adequacy of methods
for predicting the incidence and mortality of LGM pa-
tients in Ukraine for 2019.
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The calculations used both the chain data (the ra-
tio of the indicators of the next to the previous period)
and the baseline (the ratio of the data of a certain period
to the similar indicators of 2012, which in the analysis
had the status of the base year).

4. Results of the research

Based on the analysis of the first group of epide-
miological indicators, we have established the following.
Since 2012, there has been a systematic decrease in the
absolute number of LGM patients (Fig. 1). Thus, since
2012 (1,176 people), their number has decreased by
26.9 % in 2018. During the study period, the average
value of kavg was 0.9. A slight (3.0 %) increase in the
number of LGM patients compared to the previous 2014
was observed in 2015 (959 people). Based on the analy-
sis of the dynamics of population morbidity at LGM and
using the calculation-analytical method of forecasting
statistical indicators, we determined their number for
2019. Thus, this indicator was equal to the value of
775 people, which is 9.88 % less than in the previous
2018 and 34.1 % less than the base in the analysis
of 2012.

933 959
890 840 860
775
98
538
502
26 535 499 » 441 377
I 31 24 91 96 19 98

2016 2017 2018 2019

Women

Fig. 1. The results of the analysis of the dynamics of changes in the incidence rates of the population of Ukraine during
2012-2018 for LGM and their forecast for 2019

The analysis of the dynamics of gender incidence
showed the following features of the development of
LGM epidemiology in Ukraine. Among men, there
was a complex pattern of changes in the absolute inci-
dence of LGM. Thus, for the period from 2012 to
2016, the corresponding indicators systematically
decreased from 578 to 391 people, and then in 2016
and 2017 they increased. The average value of kavg
was 0.95. For women, there was a somewhat different
dynamic in the development of absolute rates of LGM
incidence. Thus, the decline in morbidity data contin-
ued, compared to the male population, in a slightly

shorter period, i.e. from 2012 to 2014. According to
2015 data, the number of LGM women increased by
33 or 6.6 %, and the positive dynamics of the decrease
of the epidemiological parameters being investigated
are further determined. The average value of kavg in
all indicators during 2012-2018 was 0.95. Overall, it
should be noted that the number of LGM cases in men
in 2018 decreased by 27.5 % compared to the same
data in 2012 and by 26.3 % in women.

Next, we conducted a structural analysis of the set
of LGM patients in Ukraine by gender. The results of the
analysis are presented in Fig. 2.
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Fig. 2. Results of structural analysis of the LGM population during 2012-2018 (results of forecasting of
relevant indicators in 2019)

As stated earlier, scientists have shown that men
have a greater tendency to become ill with LGM than
women [7, 9] According to a structural analysis of the
incidence rates of LGM population, we have shown that
during the period studied the proportion ( %) of men
fluctuated in the range values from 33.0 % (2012) to
54.0 % (2016). The average proportion ( %) of men in
the total population of ill people with the GLM was
46.6 %, respectively, of women — 53.4 %. Noteworthy is
the presence of structural shifts in the absolute incidence
rates of men in 2018, compared with 2012 data. Thus, the
structural shifts were 18.0 %. In general, it should be
noted that during 2012-2018 the zigzag dynamics of the
epidemiological indicators under consideration were
observed. For example, in the period from 2013-2015,
the proportion ( %) of LGM-infected men declined stead-
ily, and in 2016 a structural shift of + 10.0 % was ob-
served, followed by a decrease to —7.0 % (2017/2016). In
2018, there was a slight (2.0 %) increase in the propor-
tion of men in the LGM population.

The relative incidence rates of the population of
Ukraine, calculated by WHO standards during 2012—
2018, ranged from 2.2 to 2.6 in the population as a
whole, among men from 2.1 to 2.4, and from women to
from 2.3-2.6 per 100 thousand population of the country.
According to the analysis of morbidity among men, it
was found that their average value (2.29 per 100 thou-
sand population) in Ukraine did not exceed the relevant
data of the world epidemiology (2.3 per 100 thousand
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population) for lymphogranulomatosis [7, 10]. Among
women, the average incidence rate (2.46 per
100,000 population) was much higher than the corre-
sponding world rate (1.9 per 100,000 population).

According to the incidence rates presented in the
NCR of Ukraine and calculated according to the "Ukrain-
ian Standard" in 2000, the epidemiological situation for
LGM developed in the following values: in general for
all patients from 2.4 to 2.7 persons per 100 thousand
population; for men — from 2.3 to 2.7 persons per
100 thousand population; for women — from 2.4 to
2.9 persons per 100 thousand population.

The second group of epidemiological indicators
was formed by data on mortality of patients with LGM.
The results of the analysis of this set of patients are pre-
sented in Fig. 3. The number of LGM deaths in Ukraine
since 2012, as well as absolute morbidity rates, have also
reduced the trend towards a systematic decline, from 401
to 236 people in 2018, or 41.2 %. Against the back-
ground of a systematic decrease in data during 2012-
2015, the number of deaths from LGM in 2016 by
17 persons (+ 6.9 %) is noteworthy. At the same time, in
the next 2017 and in the future we observed a decrease in
mortality data from the specified oncohematological
pathology. The average value of kavg for all indicators
during 2012-2018 was 0.91, and for men, kavg=0.95,
and for women, kavg=0.90. That is, it can be argued that
in the female population, mortality rates were declining
at a higher rate than among men.
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Fig. 3. Analysis of the dynamics of change and structure of the population (gender) of LGM deaths during
2012-2018 (2019 results of forecasting relevant indicators) in Ukraine.

It should be noted that the greatest decrease ( %)
of death rates of patients with LGM was observed in
2013. Thus, the total number of deaths from LGM de-
creased from 401 people to 326 people, i.e. by 18.70 %.
If we analyze the dynamics of population mortality in
accordance with gender, then we can determine the fol-
lowing characteristics of its changes. Among men, the
fall in mortality was observed over a longer period com-
pared to women, namely from 2012 to 2016 (absolute
mortality rates decreased by 30.9 %), followed by a
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2.8 % increase in 2017 and 2018, respectively. Among
women, a significant decrease in absolute mortality rates
by almost 2 times was observed during 2012—-2015 (from
200 to 107 persons, ie almost 2 times). In the following
2016, the death toll of LGM women increased by 17.8 %,
and in the following 2017 and in 2018, we observed a
decrease of 13.50 % and 18.35 %, respectively. Overall,
the total number of LGM deaths in 2018 has decreased
by 26.9 % compared to 2012 and by 2.25 times among
women.

| I I I I I I I I

2015 2016 2017 2018 2019

® Men mWomen

Fig. 4. Results of structural (gender) analysis of LGM patients (2012-2018 according to NCR and 2019 — results of
forecasting relevant indicators)

The relative mortality rates of LGMs (per
100,000 population) were then analyzed. Thus, mortality
rates, calculated by WHO standards, ranged from 0.6 to
0.8 for all the dead, among men — from 0.8 to 1.0, wom-
en — from 0.5 to 0.8 per 100,000 population of the coun-
try. The average LGM mortality rate calculated during
2012-2018 was 0.69 for men and 0.47 for women,
against 0.4 and 0.3 for the world population, respective-

ly, per 100,000 population. Thus, it can be concluded that
the level of male mortality in relative figures in Ukraine
by LGM was higher than the corresponding world indi-
cators by 1.7 times, and for the female population by
1.6 times.

According to epidemiological data presented in
the NCR of Ukraine and calculated according to the
Ukrainian Standard in 2000, the LGM mortality statistics

45




Scientific Journal «ScienceRise: Pharmaceutical Science»

Ne2(24) 2020

were as follows: for all deaths from 0.6 to 0.8 per
100,000 population; for men — from 0.8 to 1.0 persons
per 100,000 population; for women — from 0.5 to
0.8 people per 100,000 population.

The third and fourth group of indicators charac-
terized the development of the epidemiological situa-
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tion in the pediatric contingent of patients (0 to
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Figures 5 and 6 show the results of the analysis
of dynamics (2012-2018) and forecasting for 2019 of
the incidence of infant population with LGM, ex-
pressed in absolute data.
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Fig. 5. Analysis of the dynamics of the incidence of child population of Ukraine on LGM during 20122019,
including for 2019 — forecasting results

As we can see, there is a positive trend in Ukraine
in reducing the absolute morbidity data from 85 in 2012
to 53 children in 2018, ie by 37.7 %. It should be noted
that, unlike similar indicators for the adult population,
which did not rise above the 2012 data during the whole
study period, we observed a peak incidence of the inci-
dence of 95 children with LGM in 2015. It is noteworthy
that in the same year, the number of children with LGM
was the highest during the entire observation period
(2012-2018). It should be noted that the increase in the
number of patients in 2015 compared with the data of the
previous 2014 was also characteristic of the adult contin-
gent of patients. It should be noted that during 2012—
2015 the zigzag character of the change in the absolute
rates of child morbidity at LGM was observed, and only
from 2016 did their number begin to decline systemati-
cally. Thus, in 2016, this indicator decreased by 25.3 %
and was equal to 71 cases against 95 children in 2015.
The absolute morbidity, represented by gender of LGM
patients, was similar. The highest growth rates
(+ 23.1 %) in the dynamics of indicators were character-
istic for girls in 2013 (47 persons) against the data of the
base year 2012 (38 persons), and the lowest (—33.3 %)
for boys in 2016 (34 patients), compared with 2015 data
(51 patients).

In accordance with the gender structure (mean da-
ta for 2012-2018), children with LGM were as follows:
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53.0 % (boys): 47.0 % (girls). For comparison, the same
average for the adult contingent was 46.6 % (males):
53.4 % (females).

The proportion (%) of boys in the total LGM pop-
ulation by years ranged from 48.0 % (2013, 2016) to
57.0 % (2018). Relative morbidity rates (per 100,000
population) ranged from 0.8 (2018) to 1.4 (2015). For the
cohort of boys, the reported morbidity rates were
0.9 (2018 and 2017) — 1.5 (2015), and girls: 0.7 (2018) —
1.3 (2015).

Analyzing child mortality (the fourth group of ep-
idemiological indicators), it can be stated that these sta-
tistics do not go beyond 6-year-old sick children per
year. Thus, in the aggregate of LGM patients, the mortal-
ity rate fluctuated over the 2012-2018 range in the fol-
lowing range (absolute data):

— total for LGM deaths - from 1 patient in 2018 to
6 patients in 2015 and 2016, respectively

—among boys — from 0.0 deaths according to
2018 data to 5 patients in 2015.

— in a cohort of sick female children - from 1 child
in 2012 and 2018 to 3 patients in 2014 and 2016, respec-
tively.

In the 100,000 population estimates, these mortal-
ity rates ranged from 0.0 to 0.1 for different years of the
study (total in 2016, boys in 2015-2017, and girls in
2016 and 2018).
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Fig. 6. Structural analysis of LGM sick children in 201--2018, including 2019 data (morbidity prediction results)
by gender

In the absence of NCR Ukraine data for 2019, for
objective reasons, we further predicted LGM morbidity
and mortality. Thus, in the adult contingent of patients,
morbidity in absolute terms compared to the data of 2012
may decrease by 34.1 % (to 775 people against
1176 patients in 2012), the death rate of adult patients —
by 46.6 % to 214 people against 401 patients in 2012.
Among children, the incidence may be reduced by
41.2 %, i.e. up to 50 children against 85 LGM patients in
2012. Given the fact that the domestic health care system
and the country as a whole is experiencing the effects of
systemic the crisis that was observed during 20142015,
this forecast looks optimistic and allows to confirm the
existence of positive structural changes in the organiza-
tion of early detection, effective diagnosis and provision
of medical and pharmaceutical assistance to LGM pa-
tients in Ukraine.

5. Discussion of the research results

The following conclusions can be drawn from the
results of the studies conducted by different groups of
LGM epidemiological indicators in Ukraine during
2012-2018. First, all groups of absolute indicators show
a positive and encouraging tendency to reduce both the
morbidity and mortality of the population, including the
infant contingent of patients. Among adults, the inci-
dence from 2012 to 2018 declined by 26.9 % and the
mortality rate by 41.2 %, among children by 37.7 % and
25.0 %, respectively. The only exception to this is the
data on the pediatric contingent of patients according to
the indicator of the third group, namely the incidence
by absolute indicators in 2015. This year, as previously
indicated, the incidence was higher than the data in
2012 by 11.8 %, compared to 2018 data, by 79.0 %. At
the same time, the fact that after 2015 these indicators
of morbidity among children have been steadily de-
creasing increases the optimism. All of the above data
were complex in nature, with peak data in 2015, 2018
(adult morbidity), 2016 (adult mortality), and 2015
(child morbidity).

Second, taken together of absolute morbidity
rates, the average number of female patients prevails
(53.4 %), and in the structure of mortality, by contrast,

the proportion of women was lower (43.0 %). Among the
infantile contingent of patients, male representatives
dominate (53.0 %). According to the literature, men are
more likely to ill with LGM [7, 10]. The presence in
Ukraine of something different from the global tendency
in the gender distribution of LGM patients may be condi-
tioned by the peculiarities of the demographic situation
in the country, first of all the dominance of women in the
structure of age groups (from 50 years and above), as
well as the low life expectancy of men in general.

Third, comparing the relative epidemiological in-
dicators (per 100,000 population) for LGM presented in
studies from 1991 to 1998 in the works of domestic sci-
entists (Krivets D. Ya., 2001) [24] about the following.
For example, in 1991-1998 the average incidence of
LGM (calculated according to the WHO international
standard) in men was 2.83, and in 2012-2018 — 2.29 per
100,000 population, that is, according to the specified
epidemiological index was observed positive downward
trend. In women, on the other hand, the average inci-
dence rate increased from 2.34 during 1991-1998 [24] to
2.46 per 100,000 population, according to 2012-2018.
Also noteworthy is the fact that comparing the results of
self-conducted studies with those that characterize the
status of the epidemiological situation of LGM in the
world the following should be noted. According to the
relative morbidity rates among men, the average value
(2.29 per 100 thousand population in Ukraine) did not
exceed the global values (2.30 per 100 thousand popula-
tion) of epidemiological indicators for LGM, and among
women (2.46 per 100 thousand population), on the con-
trary, significantly exceeded the world indicators (1.9 per
100 thousand population). A similar statement can be
made for mortality rates for both male and female co-
horts of LGM patients. Thus, the average LGM mortality
rate calculated for us in 2012—2018 was 0.69 for men and
0.47 per 100 thousand for women, 0.4 and 0.3 respective-
ly for world data that is, the male mortality rate in
Ukraine by LGM is higher than the world by 1.7 times
and the female death rate by 1.6 times. This fact is of
concern, given the recent advances in oncohematology
toward increasing the 5-year survival rate of LGM pa-
tients and achieving stable remission [27, 28], as well as
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the scientist's proven influence between direct and indi-
rect economic losses and the progression of the indicated
oncology [29].

The results of epidemiological studies on any no-
sology are the basis for the formation of rational models
of organization of medical and pharmaceutical support of
the population. Analysing the results of epidemiological
studies on LGM over the years, we have identified the
following restrictions on their effective use in theoretical
and practical medicine and pharmacy. First, it is neces-
sary to carry out additional studies on gender of sick and
deceased LGM patients, taking into account the peculiar-
ities of the demographic situation that has developed in
recent years in the country. Thus, during 2014-2015,
Ukraine experienced not only a systemic crisis but also
socio-demographic upheavals that had a significant im-
pact on society as a whole. Therefore, the presence of
features of the epidemiological situation of LGM in
Ukraine, in comparison with the world data presented in
the specialized literature, creates a certain limitation on
the way of their use in practical medicine and the process
of pharmaceutical provision of cancer patients.

Given the fact that scientists have determined that
there are two age-related increases in the incidence of
LGM (15 to 24 and 50 to 50 years) [15, 16], the lack of
results in these areas also causes limitations in their prac-
tical use.

Another factor that may, in our opinion, influence
the objective interpretation of research results is the lack
of a comparative analysis of similar studies from 2000-
2011. As previously stated, similar epidemiological stud-
ies were conducted only in 2001 [24]. Unconditional is
the fact that in order to form a reliable estimate of the
development of the onco-epidemiological situation in the
dynamics of years, the presence of continuous studies is
necessary and appropriate.

Given the geographical, socio-economic and in-
frastructural differences of different regions of Ukraine,
the analysis of changes in epidemiological indicators by
LGM is relevant. The expediency of this direction of
research seems promising given the fact that scientists
have proven the importance of the influence of geograph-
ical factors on the epidemiology of LGM [4, 7].

The analysis of the dynamics of changes in epi-
demiological indicators, which are expressed in absolute
terms, also requires additional studies, taking into ac-
count the fact of the loss of the Autonomous Republic of
Crimea and certain Donetsk and Luhansk regions. More-
over, in 2015-2016, despite the loss of control, including
epidemiological in these territories and because of the
decrease in the statistical base of studies, the number of
adults among adults in 2016, compared to 2015 data, it
increased by 6.8 %, and among children in 2015 com-
pared to 2014 — by 11.8 %. Therefore, conducting studies
without taking into account regional peculiarities of the
epidemiological situation in LGM, emigration processes,
what is happening in the country is important, especially
in the dynamics of the years.
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Study limitations. Analysing the results, we can
identify the following limitations on their practical use
and interpretation. Therefore, more research is needed in
the following areas:

— by gender of LGM patients and deceased pa-
tients, taking into account the particular demographic
situation that has developed in recent years in the
country;

— by age group of patients, especially considering
the fact that there are two peak age-related rates of in-
crease in the incidence of LGM (from 15 to 24 and from
50 to 50 years) [15,16];

—by administrative and territorial units of the
country;

— in the dynamics of the years, taking into account
the loss of epidemiological control in the Autonomous
Republic of Crimea and in separate territories of Donetsk
and Luhansk regions.

Prospects for further research. Analysing the
results of the research and limitations on their use in the
development of rational models of medical and pharma-
ceutical support to the population, we identified the fol-
lowing areas of prospective research: conducting factor
analysis of the influence of external and internal parame-
ters on the dynamics of changes in epidemiological indi-
cators of LGM; research of the gender structure of sick
and deceased patients in the context of development of
socio-demographic situation in Ukraine; study of the
epidemiology of LGM in accordance with the adminis-
trative and territorial division of the country, as well
as the infrastructure, from the medical and pharmaceu-
tical point of view, the possibilities of development of
its individual regions; analysis and prediction of the
incidence and mortality rates of LGM patients at age
intervals among the female and male cohorts of LGM
patients.

6. Conclusions

At the end of the research it should be noted the
following. Despite the systemic crisis experienced by the
country during 2014-2015, as well as the current chal-
lenges to the need for a restructuring of the healthcare
system and the formation of patient-oriented models of
relations between the state and consumers of medical and
pharmaceutical services in the country, it has been possi-
ble to significantly reduce the incidence, more important-
ly, in our view, mortality in absolute numbers of LGM
adults and children. However, in terms of relative indica-
tors, there is concern about the increase in morbidity
among women, as well as mortality from lymphogranu-
lomatosis among the adult contingent of patients. This
makes it possible to state the need for further implemen-
tation of early diagnosis programs and chemotherapy
regimens that improve the 5-year survival rate of patients
and achieve sustained and long-term remission.
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