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The aim: to conduct epidemiological studies of the morbidity and mortality of the population from lymphogranulo-

matosis in the regions of the country in dynamics over the years and to identify regions of the country that require spe-

cial attention in the process of early detection of this pathology and effective pharmaceutical provision of patients.  

Materials and methods. The object of the research was the official data of the National Cancer Registry from 2012–

2019. The research used both general theoretical (historical, analytical and comparative, systemic, graphic, logical, 

hypothetical-deductive) and applied (mathematical-statistical, epidemiological) methods of research. 

Results. It has been established that the average morbidity and mortality rates of the population from lymphogranulo-

matosis in Ukraine exceed similar world data (morbidity/mortality – 2.3/0.4 for men and 1.9/0.3 for women per  

100 thousand population). Thus, the calculated morbidity rates were 2.5, and the mortality rate was 0.7 per 100 thou-

sand population. It has been proved that morbidity and mortality rates by region varied in a significant range of values, 

namely, morbidity – from 1.8 (Transcarpathian region) to 3.0 (Kyiv), and mortality – from 0.4 (Cherkasy region) to  

0.9 (Ivano-Frankivsk, Kyiv, Chernivtsi regions) per 100 thousand population. According to the results of the grouping, 

most regions of the country (14 regions and Kyiv city) were assigned to the group of extremely unfavourable (group D) 

development of the epidemiological situation in terms of lymphogranulomatosis. Ivano-Frankivsk region was attributed 

to the group of unfavourable (group C) development of this process. Four (Transcarpathian, Vinnytsia, Zhytomyr and 

Kherson) regions were included in the group of favourable (group A) development of the epidemiological situation. The 

group of relatively favourable (group B) – three areas. These are the Volyn, Chernigov and Cherkasy regions. 

Conclusions. The presence of an extremely unfavourable (14 regions and Kyiv city) and unfavourable (Ivano-Frankivsk 

region) onco-epidemiological situation necessitates the development and implementation of regional programs for the 

early detection of lymphogranulomatosis and the provision of patients with affordable and effective anticancer drugs in 

accordance with the existing resource provision at the level of regions and local communities 
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1. Introduction 

Despite the significant achievements of modern 

medicine and pharmacy, the problem of effective treat-

ment of patients with cancer remains unresolved [1, 2]. A 

special place in modern oncology is occupied by those 

pathologies that affect children, people of working age, 

and also require the involvement of considerable re-

sources for chemotherapy and further rehabilitation of 

patients [3, 4]. These pathologies also include lympho-

granulomatosis (LG).  

LG appears as a neoplasm of the human lymphat-

ic system, which in the early stages of its development is 

almost asymptomatic [5, 6]. In the structure of the total 

morbidity and mortality of the population on oncological 

pathologies, the proportion (%) of patients with LG is 

approximately 0.5–0.7 % [7, 8]. In countries with rela-

tively high levels of socio-economic development, LG 

morbidity and mortality are 2.3 and 0.4 for males and 1.9 

and 0.3 for females, respectively [2]. Morbidity and mor-

tality data in countries with relatively low levels of socio-

economic development are 0.8 and 0.4 for men and 0.5 

and 0.3 for women [9, 10]. Despite the fact that the inci-

dence of LG does not exceed the world values of  

2–4 cases per 100 thousand of population, the problem of 

early detection and effective treatment of this oncological 

pathology is of great socio-economic importance [8, 11]. 

First, in the age group of oncohematological patients 

from 15 to 34 years, this diagnosis is given to every sixth 

patient, and this is known to be the most socially active 

people in society [12, 13]. Second, LG requires long-

term and high-cost treatment, and in some groups of 

patients also autologous stem cell transplantation proce-

dures [14, 15]. In 17.0 %–20.0 % of patients in almost all 

age groups, despite the received chemotherapy, there is a 

progressive development of this disease [12, 13]. In the 

future, such patients require the use of anticancer drugs 

of the second line of chemotherapy [16, 17]. Some stud-

ies present data on the dependence of epidemiological 

indicators of LG on the place of birth [1, 16], as well as 

the place of permanent residence [18, 19]. According to 

the literature, the effectiveness of treatment of patients 

with LG is currently being considered in the direction of 
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the introduction of rational, from a clinical and economic 

point of view of chemotherapy regimens [20, 21]. The 

presence of such high-value drugs in such schemes [22, 

23] against the background of limited funding of the 

public health sector, may call into question the availabil-

ity of effective medical and pharmaceutical care to LG 

patients [24, 25]. Under these conditions, the issue of 

effective allocation of limited resources allocated for 

the purchase of anticancer drugs for the treatment of 

patients with LG in accordance with the state of the 

epidemiological situation in different regions of the 

country is relevant. 

The aim of the research is to conduct epidemio-

logical studies of morbidity and mortality from lympho-

granulomatosis in the regions of the country over the 

years and to identify areas that require special attention 

to early detection of this pathology and effective phar-

maceutical supply of patients. 

 

2. Research planning (methodology)  

In order to solve the goal of the study, we devel-

oped a plan of applied research, which contained six 

stages. The content and procedure for implementing the 

work in the outlined stages are given in Table 1.  

 

Table 1 

Characteristics of the content and procedure for applied research 

The name of the stage Characteristics of the content and procedure 

Preliminary data processing and scientific evaluation of previously conducted research in this area 

The first stage 

Analysis of data from the special literature on a range of issues related to the organization 

of rational models of providing patients with LG with anticancer drugs, as well as assess-

ment of the epidemiological situation in different countries around the world on cancer of 

the human lymphoid system. Scientific evaluation of the results of epidemiological studies 

conducted in Ukraine on LG over the past ten years. 

Defining the purpose of the research, developing tasks and defining research methods 

The second stage 

Analyzing the problem under consideration, as well as evaluating the applied nature of 

research, we formulated the purpose and developed the main stages of work (copying, 

evaluation, import, research, data analysis, development of areas of prospective research). 

At this stage, we have outlined research methods, which were conventionally divided into 

general theoretical and applied. 

Collection, preliminary analysis and assessment of the reliability of primary information 

The third stage 

According to the analysis of the National Cancer Registry (NCR) in the Bulletin No. 21 

[26] the data on morbidity and mortality of the population of Ukraine from LG for 2012-

2019 were copied in accordance with the administrative-territorial division of the country 

[27]. Thus, it was established that out of 27 administrative-territorial units of the country in 

the NCR since 2014, there is no information on Luhansk and Donetsk regions, Sevastopol 

and the Autonomous Republic (AR) of Crimea. In addition, from 2012 to 2018, all indica-

tors are presented with the status "updated", and for 2019 – “operational” data was availa-

ble. After verification, all indicators were imported into the statistical analysis database 

Statistica (version 12.0, StatSoft, Tulsa, USA) for further processing and analysis. 

Ranking of regions of the country and levels of risks according to the analysis of ratios between morbidity and mor-

tality of the population from LG 

The fourth stage 

According to the calculations of the average chronological indicators of morbidity and 

mortality of the population from LG for 2012-2019, all regions of the country were ranked 

by risk groups (group I – low risk, group II – medium risk, group III – relatively high risk, 

group IV – high risk). A p-value <0.05 was considered statistically significant. 

Assessment of limitations in the use and interpretation of research results 

The fifth stage 

Critical analysis of the obtained research and modelling of the process of their use in the 

future allowed to determine the objective limitations on their practical use. In addition, 

according to this reflection, the directions of further promising research in this direction 

were formulated. 

Formulation of the main conclusions based on the results of the analysis and directions of prospective research 

The sixth stage 

Outlining the findings of research. Understanding the need to implement a regional ap-

proach to solving a number of problems, especially those related to socially painful issues. 

The introduction of scientifically sound approaches in the organization of medical and 

pharmaceutical care will form a stable positive profile of state institutions in society, the 

main task of which is the effective implementation of appropriate state guarantees for 

vulnerable groups and the chronically ill. 

 

3. Materials and methods  

The object of research was the data on morbidity 

and mortality of the population of Ukraine from LG for 

2012-2019 in terms of regions of the country. The studies 

used epidemiological indicators that are standardized in 

the NCR according to the age structure of the population 

of Ukraine (2000). The standardization of these indica-

tors allows them to be freely used for comparison with 

each other in different regions of the country [26]. For all 

administrative-territorial units of the country and in 
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Ukraine as a whole, chronological mean values were 

determined (U =(x1:2)+x2+…+xn-1+(xn:2)):n-1 incidence 

(Xav.morb.) and mortality (Xav.mort.) population from LG. It 

is known that chronological averages are used in time 

series to determine the average level of the moment se-

ries [28]. Subsequently, taking into account the rate of 

variation (R=Xmax–Xmin) in terms of morbidity and mor-

tality from LG and a given number (N=4) of risk 

groups, all regions were divided into four groups at 

equal intervals:  

Group I – low risk of morbidity and mortality;  

Group II – medium risk;  

Group III – relatively high risk;  

Group IV – high risk.  

Based on the results of the analysis of these indi-

cators by regions of the country by groups of risk of 

development and mortality from LG, an appropriate 

matrix for assessing the state of development of the epi-

demiological situation on the specified oncological pa-

thology was built. 

In our research we used both general theoretical 

methods (historical, comparative, graphic, graphic, hypo-

thetical-deductive, etc.) and applied methods used in 

organizational and economic, marketing research in 

pharmacy. In addition, epidemiological and mathemati-

cal-statistical research methods were used.  

 

4. Research results  

The analysis of indicators characterizing the state 

of development of the epidemiological situation in 

Ukraine on lymphogranulomatosis was carried out ac-

cording to the archives and information presented in the 

NCR open access (Bulletins No. 17–21) during 2012–

2019 for 23 administrative-territorial units of the country 

(22 regions and Kyiv). According to the results of the 

research, it was established that the average morbidity 

rate (Xav.morb.) in Ukraine was 2.52, and the mortality rate 

(Xav.mort.) was 0.71 per 100 thousand population. That is, 

Ukrainian indicators exceed world data (2.3 and 0.4 for 

men and 1.9 and 0.3 for women, respectively) [2]. By 

regions of the country, the incidence ranged from  

1.8 (Zakarpattia region) to 3.0 (Kyiv), and mortality – 

from 0.4 (Cherkasy region) to 0.9 (Ivano-Frankivsk, 

Zaporizhia, Chernivtsi region) per 100 thousand popula-

tion. The results of calculations by regions of the country 

are presented in Table 2. 

 

Table 2 

Distribution of regions of the country by indicators Xav. morb. and X av.mort. of LG 

No. Region 
Xav.morb./X 

av.mort. 
Groups No. Region 

Xav.morb./Xav

.mort. 
Groups 

1 Ukraine 
2.53±0.29/ 
0.69±0.14 

ІІІ/ІІІ 15 Mykolayiv 
2.58±0.30/
0.81±0.08 

ІІІ/ІV 

2 Crimea* – – 16 Odesa 
2.91±0.33/
0.83±0.08 

ІV/ІV 

3 Vinnytsia 
2.29±0.26/ 
0.59±0.06 

ІІ/ІІ 17 Poltava 
2.69±0.31/
0.67±0.07 

ІV/ІІІ 

4 Volyn 
2.43±0.28/ 
0.48±0.05 

ІІІ/І 18 Rivne 
2.48±0.29/
0.72±0.07 

ІІІ/ІІІ 

5 Dnipropetrovsk 
2.79±0.32/ 
0.81±0.08 

ІV/ІV 19 Sumy 
2.48±0.29/
0.68±0.07 

ІІІ/ІІІ 

6 Donetsk* – – 20 Ternopil 
2.42±0.28/
0.79±0.08 

ІІІ/ІV 

7 Zhytomyr 
2.12±0.24/ 
0.57±0.06 

І/ІІ 21 Kharkiv 
2.62±0.30/
0.69±0.07 

ІІІ/ІV 

8 Transcarpathian 
1.78±0.20/ 
0.58±0.06 

І/ІІ 22 Kherson 
2.31±0.27/
0.52±0.05 

ІІ/І 

9 Zaporizhia 
2.77±0.32/ 
0.89±0.09 

ІV/ІV 23 Khmelnytsky 
2.92±0.34/
0.62±0.06 

ІV/ІІІ 

10 Ivano-Frankivsk 
2.22±0.26/ 
0.92±0.09 

ІІ/ІV 24 Cherkasy 
2.59±0.30/
0.42±0.04 

ІІІ/І 

11 Kyiv 
2.89±0.33/ 
0.61±0.06 

ІV/ІІІ 25 Chernivtsi 
2.37±0.27/
0.87±0.09 

ІІІ/ІV 

12 Kirovograd 
2.73±0.31/ 
0.81±0.08 

ІV/ІV 26 Chernihiv 
2.48±0.29/
0.57±0.06 

ІІІ/ІІ 

13 Luhansk* – – 27 Kyiv 
3.01±0.35/
0.72±0.07 

ІV/ІV 

14 Lviv 
2.40±0.28/ 
0.61±0.06 

ІІІ/ІІІ 28 Sevastopol* – – 

Note: * – a priori were excluded from the analysis for lack of data in the NCR since 2014 

 

As you can see, according to Xav.morb. only two 

regions were included in the first group of low risk. 

These are Zhytomyr and Zakarpattia.  

To the II group of medium risk 3 regions 

(Vinnytsia, Ivano-Frankivsk and Kherson regions), to the 

III group of relatively high risk 10 regions, and to the IV 

group of high risk 8 regions of the country were 

included. By share (%) of regions (23 regions) by risk 

groups for LG incidence were distributed as follows: 

group I of low risk – 8.7 %; group II of medium risk – 

13.0 %; group III of relatively high risk – 43.5 %; group 

IV of high risk – 34.8 %. 
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In accordance with the calculated indicators 

Xav.mort. of the regions were grouped by us as follows. 

Group I of low risk included 3 regions (Cherkasy, Volyn 

and Kherson regions), which is 13.0 %, group II of 

medium risk – 4 regions (Vinnytsia, Zhytomyr, 

Zakarpattia and Chernihiv regions), which is 17.4 %. 

from the total number of administrative-territorial units 

that participated in the research. Group III of relatively 

high risk consisted of 6 regions, which was 26.1 %, and 

group IV of high risk included 10 regions or 43.5 %. 

According to the average values of Xav.morb. data and 

Xav.mort. Ukraine as country became part of group III, both 

in terms of morbidity and analysis of LG mortality data.  

In order to assess the state of the epidemiological 

situation, as well as the possibility of providing effective 

medical and pharmaceutical care to patients with LG, we 

have built an appropriate matrix. All regions were ranked 

into four conditional groups, namely group A included 

those regions in which the state of development of the 

epidemiological situation is, in our opinion, favourable. To 

group B – relatively favourable, to C – unfavourable and 

to group D – extremely unfavourable. The affiliation of a 

region to groups was determined by analyzing the 

distribution of administrative-territorial units by risk 

groups in accordance with their values Xav.morb. and Xav.mort. 

(tab. 3). It is clear that the presence of low and medium 

risk in the region in terms of morbidity and mortality 

(combinations I/I; I/II; II/I; II/II) allows us to classify it as 

group A (favourable state of the epidemiological 

situation). Group (B) of relatively favourable condition in 

the epidemiology of LG included those regions in which 

against the background of relatively high values of Xav.morb. 

(III-relatively high and IV-high risk in terms of morbidity) 

we observed a low mortality rate from patients with LG  

(I-low and II-medium low risk in terms of Xav.morb.. This 

decision was due to the fact that in the study we were able 

not only to assess the development of the epidemiological 

situation, but also to take into account the effectiveness of 

these medical and hematological patients in medical and 

pharmaceutical care. An important indicative indicator 

used for this purpose in oncology is the level of 5-year 

survival of patients [29, 30]. According to static data, in 

economically developed countries, this figure is on 

average 96.0 % [1, 12], and in Ukraine it ranges from 72.0 

to 75.0 % [31, 32]. In general, it can be argued that the 

incidence of LG depends on a wide range of external and 

internal factors, the influence of which on the development 

of the pathological process has not been fully studied  

[15, 33]. In contrast to morbidity, the mortality rate of 

cancer patients largely depends on the state of the 

organization of providing them with effective medical care 

and appropriate pharmaceutical support. Therefore, it is 

the mortality rates in our studies that dominated the 

incidence data in the process of assigning a region to the 

appropriate groups (A, B, C, D). Therefore, group C with 

an unfavourable state of development of the studied 

process included those regions that are on the background 

of low or medium risk in terms of Xav.morb. had a relatively 

high and high risk in terms of Xav.mort.. Thus, group C 

contained a combination of: IV/II; I/III; ІІ/ІІІ; І/ІV; II/IV. 

Thus, group A out of 15 (100.0 %) positions in the matrix 

has four, of which only one remained unfilled 

(Xav.morb./Xav.morb.–I/I). Group B (relatively favourable state 

of the epidemiological situation) has three positions, of 

which one is also unfilled (Xav.morb./Xav.mort.–IV/I). Group C 

(unfavourable) has the largest number of positions. This 

group included only one region with a combination of 

indicators II/IV (Ivano-Frankivsk region). We included  

4 combinations of Xav.morb. indicators in group D – 

extremely unfavourable prognosis and Xav.mort. and they 

were all filled in a constructed matrix.  

Let us dwell in more detail on the analysis of the 

constructed matrix and its composition  

(Table 4).  

Table 3 

Composition of groups by combinations of indicators Xav.morb. and Xav.mort. in different regions of the country 

Group and number of combinations Xav.morb. / Xav.mort. 

А – favourable state of development of the oncoepidemiological situation  

(4 combinations) 
І/І; І/ІІ; ІІ/І;ІІ/І 

В – relatively favourable state of development of the oncoepidemiological situation  

(3 combinations) 
ІІІ/І; ІІІ/ІІ; ІV/І 

С – unfavourable state of development of oncoepidemiological situation  

(5 combinations) 
ІV/ІІ; І/ІІІ; ІІ/ІІІ; І/ІV; ІІ/ІV; 

D – extremely unfavorable state of development of oncoepidemiological situation  

(4 combinations) 
ІІІ/ІІІ; ІV/ІІІ; ІV/ІV; ІІІ/ІV 

 

Table 4 

Matrix for assessing the development of the epidemiological situation according to LG  

in different regions of the country 
Xav.morb/ 
Xav.mort. 

I group of low risk 
II group of 

medium risk 
ІІІ group of relatively high 

risk 
IV group of high risk 

Group І А (0 regions) 
А (1 region): 

Kherson 
В (2 regions):Volyn, 

Cherkasy 
В (0 regions) 

Group 
ІІ 

А (2 regions): Zhyto-
myr, Transcarpathian 

А (1 region): 
Vinnytsia 

В (1 region): Chernihiv С (0 regions) 

Group 
ІІІ 

С (0 regions) С (0 regions) 
D (5 regions): Lviv, Rivne, 
Sumy, Ternopil, Kharkiv 

D (3 regions): Kyiv, Poltava, 
Khmelnytsky 

Group 
ІV 

С (0 regions) 
С (1 region): 

Ivano-Frankivsk 
D (2 regions): 

Mykolayivska, Chernivtsi 

D (5 regions): Dnipropetrovsk, 
Zaporizhia Kirovograd, Odesa 

Kyiv 
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5. Discussion of research results 

The obtained results of ranking the regions by 

groups (A, B, C and D) allow us to state the following. 

The largest number (15 regions of the country – 65.22 %) 

of the regions of Ukraine was part of group D, which is 

characterized by an extremely unfavorable state of 

development of the epidemiological situation. Group A-

favorable condition included 4 (17.39 %) regions, and 

group B-relatively favorable condition of the 

epidemiological situation formed only 3 regions  

(13.04 %) (Fig. 1).  

 

 
Fig. 1. Analysis of the distribution of regions of Ukraine 

by groups in accordance with the state of development of 

the epidemiological process of GML 

 

Interesting, in our opinion, is the fact that in this 

group there are different regions of the country, primarily 

industrial areas (Dnipropetrovsk, Zaporozhye, Kharkiv), 

as well as those that specialize in the development of 

rural production, primarily Sumy, Poltava, Rivne, Myko-

layiv and so on. In addition, Group D includes regions 

representing different geographical areas of the country. 

Thus, the composition includes the western regions 

(Lviv, Rivne, Ternopil, Chernivtsi and others), southern 

(Odesa, Kirovograd, Mykolaiv), central (Kyiv, Poltava, 

Khmelnytsky, Sumy) and eastern administrative-

territorial units of the country (Dnipropetrovsk , Za-

porizhia, Kharkiv).  

It is noteworthy that despite the presence of the 

largest number (5) combinations, which are represented 

in group C – unfavourable state of the epidemiological 

situation for LG, this group includes only 1 region 

(Ivano-Frankivsk). Group B – relatively favourable state 

of development of this process was represented by only  

3 regions (Volyn, Cherkasy, Chernihiv regions). 

Summarizing the results of the presented studies, 

it can be argued that most regions of the country are 

characterized by an unfavourable epidemiological 

situation regarding the development of LG and its 

treatment. We have proved that this situation is not 

related to the location of the region in the country, nor to 

the peculiarities of its development from a socio-

economic point of view.  

Study limitations. Analyzing the presented re-

sults, we identified certain limitations in the study. First, in 

the calculations of the values of Xav.morb. and Xav.mort. for 

2012–2018, updated epidemiological data were used, and 

for 2019 – operational. So, in NCR in the current year 

“operative” indicators of the account of oncological pa-

tients for the previous year are presented, and for other 

years all data have the status updated. In order to reduce 

the level of impact of operational indicators in 2019 in the 

calculations of Xav.morb. and Xav.mort. we used data from 

2012. The next limitation is due to the fact that in the cal-

culations and ranking of regions by groups we did not use 

data from Donetsk, Luhansk, Crimea and Sevastopol. 

Thus, according to studies conducted in 2001, scientists 

have proved that the Autonomous Republic of Crimea and 

Donetsk region had rates of morbidity in the population of 

LG, which were higher than the average in Ukraine [34]. 

In addition, it is impossible to objectively assess the state 

of development of the onco-epidemiological situation in 

LG as a whole in Ukraine without taking into account the 

relevant indicators for the above-mentioned administra-

tive-territorial units of the country. 

Prospects for further research. The obtained re-

search results allow us to assert the need for further analysis 

of the impact of various factors on the level of morbidity 

and mortality. This is especially true of such an important 

indicator, which is the 5-year survival of LG patients in 

different regions of the country. This is due to the presence 

of a significant number of regions (14 regions and the city 

of Kyiv) of Ukraine in the group D-extremely unfavourable 

state of development of the epidemiological situation with 

LG. Factor analysis will determine the factors that most 

influence the state of the onco-epidemiological situation, as 

well as the effectiveness of medical care and pharmaceutical 

support for LG patients in accordance with the peculiarities 

of regional development of individual administrative-

territorial units of the country.  

 

6. Conclusions 

LG is a pathology that requires considerable re-

sources to treat patients for a long time. Therefore, the 

issues of prevention, early detection, organization of 

chemotherapy and further rehabilitation of patients 

should be considered in the area of rational distribution 

of limited funds of the health care system and society as 

a whole. Given the fact that Ukraine is currently in the 

process of decentralization of power, as well as effective 

models for improving the availability of medical and 

pharmaceutical services, the issue of rational allocation 

of resources aimed at providing cancer patients with 

anticancer drugs is important. The need to implement a 

regional approach in determining the needs of this group 

of oncohematological patients is due to significant fluc-

tuations in Xav.morb. and Xav.mort. by regions of the country 

(from 1.8 to 3.0 and 0.4 to 0.9, respectively, per  

100 thousand population). The presented results form a 

reasonable basis for forecasting the amount of funding 

for the process of providing patients with LG with effec-

tive and affordable antitumor drugs.  
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