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Introduction

Lymphosarcoma is the most common hematological 
malignant tumor worldwide, belongs to a diverse class 
of B- and T-cell proliferation. Lymphosarcoma covers 
more than 40 lymphoid malignancies of various molecular 
origin, differing in clinical picture and prognosis, which 
range from very indolent to very aggressive (Turner et al., 
2010). According to the latest GLOBOCAN data, about 
544,352 new cases of lymphosarcoma were diagnosed 
worldwide in 2020, accounting for 2.8% of all cancer 
diagnoses worldwide (Ferlay et al., 2022).

The incidence varies in countries with high and low 
human development index. The largest proportion of 
patients (about 82.2%) is registered in countries with a 
high (178,556 cases) and very high (268,797 cases) human 

Abstract

Objective: The aim is to study the trends of lymphosarcoma incidence in the regional context in Kazakhstan. 
Methods: The retrospective study was done using descriptive method of oncoepidemiology. The extensive, crude and 
age-specific incidence rates are determined according to the generally accepted methodology used in statistics. The 
data were used to calculate the average percentage change (APС) using the Joinpoint regression analysis to determine 
the trend over the study period. Results: 3,987 new cases of lymphosarcoma were registered in the country (50.7% in 
men, 49.3% in women). During the studied years the average age of patients was 54.2±0.8 years. The highest incidence 
rates per 100,000 in the entire population were found in the age groups 65-69 years (10.4±0.6), 70-74 years (10.7±0.8), 
and 75-79 years (10.3±0.8). The highest tendency to increase in age-related incidence rates was at the age over 85 
(APC=+8.26) and to decrease at the age under 30 (APC=−6.17). The average annual standardized incidence rate was 
2.3 per 100,000, and in dynamics tended to increase (APC=+1.43). It was found that the downward trend was observed 
in five regions (Akmola, Atyrau, Karaganda, North and South Kazakhstan), and the most pronounced decline was in 
the Karaganda (APC=−3.61) and South Kazakhstan (APC=−2.93) regions. When compiling thematic maps, incidence 
rates were determined based on standardized indicators: low – up to 1.97, average – from 1.97 to 2.60, high – above 
2.60 per 100,000 for both sexes. Conclusion: Trends in the incidence of lymphosarcoma in Kazakhstan are growing 
and have geographical variability, and a high incidence is observed in the eastern and northern regions of the country. 
Sex differences have been established the incidence in men is higher than in female population, but the rate of increase 
in the incidence in women is more pronounced.

Keywords: Lymphosarcoma - incidence - trends - geographical variation- Kazakhstan

RESEARCH ARTICLE

Lymphosarcoma Incidence in Kazakhstan: A Retrospective 
Survey (2010-2019)

development index (Ferlay et al., 2022).
The etiology and risk factors for the development of 

lymphosarcoma are gene rearrangement (Nachmias et 
al., 2019), chromosome translocation (Chiu and Blair, 
2009), and viruses such as Epstein-Barr virus (Muncunill 
et al., 2019), human immunodeficiency virus (Song et al., 
2020; Hinkle et al., 2020), hepatitis B/C virus (Zhu et 
al., 2019; Kim et al., 2020), helicobacter pylori (Smedby 
and Ponzoni, 2017) and human herpes virus (Cho et al., 
2015) infection.

In most cases, patients with lymphosarcoma have 
persistent painless lymphadenopathy, and another 
part of patients also have constitutional symptoms, in 
particular profuse night sweats, persistent fever and 
unexplained weight loss (Ansell, 2015). The accuracy 
of lymphosarcoma diagnosis requires excision biopsy 
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followed by examination by a pathologist and final 
classification based on morphology, immunophenotype, 
genetic and clinical features (McKay et al., 2016). 
Optimal management of patients depends on an accurate 
pathological diagnosis, the exact stage of the disease and 
the identification of adverse risk factors.

Early studies of the incidence of malignant neoplasms 
of blood and lymphoid tissue in the population of 
Kazakhstan revealed a high incidence of these pathologies 
(Igissinov et al., 2014; Bekmukhambetov et al., 2015; 
Mamyrbayev et al., 2016; Gabbsova and Dushpanova, 
2019). It is estimated that 445 new cases of lymphosarcoma 
were diagnosed in Kazakhstan in 2020, which is 1.3% of 
cancer diagnoses (the twentieth most common cancer 
diagnosis) (Ferlay et al., 2022). Kazakhstan has not 
previously conducted studies studying the temporal 
trends and geographical distribution of the incidence of 
lymphosarcoma. Knowledge of the temporal and spatial 
coordinates of the disease is the basis for the development 
of hypotheses and conducting proper studies of its 
determinants.

Materials and Methods

Cancer registration and patient recruitment
The cancer registry of the population of Kazakhstan 

covers considering the administrative-territorial division. 
New cases of lymphosarcoma were extracted from the 
reporting forms of the Ministry of Health of the Republic 
of Kazakhstan (form 7 and form 35) from 2010 to 2019 
using the International Disease Code 10, code C82-85.

Population denominators
Population denominators for calculation of incidence 

rates were provided by the Bureau of National Statistics. 
At the same time, data on the number of populations of 
the republic, taking into account the studied regions, are 
used, all data are presented on the official website (Bureau 
of National Statistics, 2022).

Statistical analysis
The main method used in the study of incidence was 

a retrospective study using descriptive and analytical 
methods of oncoepidemiology. ASRs were calculated for 
eighteen different age groups (0-4, 5-9, …, 80-84, and 
85+) using the world standard population proposed by 
WHO (Ahmad et al., 2001) with recommendations from 
the National Cancer Institute (2013).

The extensive, crude rate (CR), age-standardized 
rate (ASR) and age-specific incidence rates (ASIR) 
are determined according to the generally accepted 
methodology used in sanitary statistics. The annual 
averages (M, P), mean error (m), Student criterion, 
95% confidence interval (95% CI) were calculated. We 
were not smoothing the main calculation formulas in 
this paper, since they are detailed in the methodological 
recommendations and textbooks on medical and biological 
statistics (Merkov and Polyakov, 1974; Glanz, 1999; dos 
Santos Silva, 1999). The incidence trend was studied for 
10 years, while the incidence trend was determined by 
the least squares method and using the Joinpoint program 

(https://surveillance.cancer.gov/joinpoint/). The data were 
used to calculate the average percentage change (APС) 
using the Joinpoint regression analysis. When compiling 
thematic maps, crude rates and ASRs were used for 10 
years (2010-2019). The method of compiling a thematic 
map proposed in 1974 by S.I. Igissinov (Igissinov, 1974) 
was used, based on the determination of the standard 
deviation (σ) from the average (x).

Viewing and processing of the received materials was 
carried out using the Microsoft 365 software package 
(Excel, Word, PowerPoint), in addition, online statistical 
calculators were used (https://medstatistic.ru/calculators/
averagestudent.html), where Student criterion was 
calculated when comparing the average values.

Ethics approval
The study included an analysis of publicly available 

administrative data and did not involve contacts with 
individuals. The Local Ethics Commission of the Central 
Asian Institute for Medical Research approved this study.

Results

In 2010-2019, 3,987 new cases of lymphosarcoma 
were registered in the country, of which 2,023 cases 
(50.7%) among men and 1,964 cases (49.3%) among 
women. The distribution of age groups by the number of 
new cases of lymphosarcoma showed that the groups aged 
50 to 69 years were the most numerous – 1,914 (48.0%) 
(Table 1). The proportion of new cases of lymphosarcoma 
among the male population by age group (50-69 years – 
48.7%) was similar to the distribution among both sexes, 
but among the female population a significant proportion 
of cases occur in the age group 55-74 years (47.6%).

The average age of patients with lymphosarcoma 
had an upward trend from 51.3±1.1 years (95%CI=49.1-
53.5) in 2010 to 56.5±0.8 years (95%CI=55.0-58.0) in 
2019, and the average age of patients was 54.2±0.8 years 
(95%CI=52.6-55.7) (APC=+1.11) (Table 1). The average 
age of female patients is 3 years older than the average age 
of male patients; the differences are statistically significant 
(p=0.003).

The highest incidence rates per 100,000 in the entire 
population were found in the age groups 65-69 years 
(10.4±0.6), 70-74 years (10.7±0.8), and 75-79 years 
(10.3±0.8) (Figure 1). At the same time, the highest 
incidence rates per 100,000 population among females 
were in 70-74 years, and among males in 65-69 years.

The incidence of lymphosarcoma tended to decrease 
in four age groups: under 30 years (APC=−6.17), 30-34 
years (APC=−1.95), 45-49 years (APC=−0.19) and 55-59 
years (APC=−0.11). In other age groups, the incidence of 
lymphosarcoma increased, with the most pronounced APC 
observed in the age groups of 75-79 years (APC=+5.03), 
80-84 years (APC=+7.87), 85+ years (APC=+8.26) (Table 
1). Age-specific incidence rates in female patients had a 
downward trend only in the age groups under 30 years 
(APC=−4.96) and 30-34 years (APC=−1.23). While ASIR 
in male patients had a downward trend in 7 age groups 
out of thirteen (and the biggest decline was at the age of 
under 30 years and over 85 years) (Table 1).
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A. ASIR of Lymphosarcoma in the male population in Kazakhstan, 2010-2019 
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B. ASIR of Lymphosarcoma in the female population in Kazakhstan, 2010-2019 
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Figure 1. ASIR of Lymphosarcoma in Kazakhstan, 2010-2019

C. ASIR of Lymphosarcoma Incidence in both sex in Kazakhstan, 2010-2019 
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Figure 2A. Age-Specific Incidence Rate of Lymphosarcoma in Kazakhstan, 2010-2019
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Figure 2B. Age-Specific Incidence Rate of Lymphosarcoma in Kazakhstan, 2010-2019
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Figure 3A. Trend of Lymphosarcoma Incidence in the Male Population in Kazakhstan, 2010-2019

Figure 3B. Trend of Lymphosarcoma Incidence in the Female Population in Kazakhstan, 2010-2019

Figure 3C. Trend of Lymphosarcoma Incidence in Both Sex in Kazakhstan, 2010-2019

ASIR per 100,000 had regional characteristics: almost 
all regions have a predominantly bimodal increase in 
incidence (Figures 2A and 2B). During the study period, 
there are no cases of lymphosarcoma in the age groups 

of 80-84 years and 85+ years in Atyrau and Kyzylorda 
regions, and in the Aktobe region in 80-84 years. A 
unimodal increase in morbidity was found in such regions 
as Almaty (70-74 years) and Pavlodar (75-79 years), as 
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Regions: 1. Akmola, 2. Aktobe, 3. Almaty, 4. Atyrau, 5. East-Kazakhstan, 6. Zhambyl, 7. West-Kazakhstan, 8. 
Karaganda, 9. Kostanay, 10. Kyzylorda, 11. Mangystau, 12. Pavlodar, 13. North-Kazakhstan, 14. South-Kazakhstan 

Figure 4. Thematic Map of Lymphosarcoma Incidence (ASR) in Kazakhstan, 2010-2019. A, The geographical 
distribution of cancer incidence (average of 10 years) for male); B, The geographical distribution of cancer incidence 
(average of 10 years) for female); C, The geographical distribution of cancer incidence (average of 10 years) for both 
sex). 
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Figure 5A. Trends of Age-Standardized Incidence Rates of Lymphosarcoma in Kazakhstan, 2010-2019.
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Figure 5B. Trends of Age-Standardized Incidence Rates of Lymphosarcoma in Kazakhstan, 2010-2019.
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increased by 32%. However, the incidence trend varied 
from region to region. It can be assumed that the observed 
heterogeneity of the incidence of lymphosarcoma in the 
regional aspect is due to the imperfection of cancer care 
and the availability of diagnostic tools, as well as the 
prevalence and distribution of underlying known and 
suspected risk factors.

The incidence of lymphosarcoma is steadily increasing 
with age. Since age is a strong negative factor in all 
subtypes of lymphosarcoma. According to a study by 
Thandra and others, the average age of registered patients 
with lymphosarcoma in the world is 67 years old and 57% 
of all patients are over 65 years old (Thandra et al., 2021). 
And in Kazakhstan, the average age of diagnosis was 54 
years, while 67% of diagnoses were made to people over 
50 years old. Despite the high growth rates in the older 
age groups, the degree of approximation was expressed 
only in the group of 75-79 years. It should be noted that 
in some regions (Atyrau, Kyzylorda and Aktobe), not a 
single case was registered in the age groups of 80 years 
and older, which is related to the issues of accounting and 
registration of cancer patients.

Worldwide, men have a cumulative lifetime risk of 
developing lymphosarcoma more than twice as high 
(Thandra et al., 2021). Accordingly, the incidence of 
lymphosarcoma in men was higher than in women. 
Moreover, in the world, the sex ratio varied from 1.1 to 
1.8 depending on the region (Miranda-Filho et al., 2019). 
Such a ratio, namely about 1.4, was also revealed in our 
country. However, if we consider the trends of incidence 
in Kazakhstan, the incidence in men is decreasing, and in 
women, on the contrary, it is increasing.

Many factors unrelated to etiological ones, such 
as a change in classification, an increase in the 
accuracy of histological diagnostics, a wider use of 
immunohistochemical techniques, and possibly a change 
in the principles of morbidity registration, could have a 
certain impact on statistics, but they are insufficient to 
explain the situation as a whole.

Non-Hodgkin’s lymphomas are a common 
collective name of a clinically, morphologically, 
immunophenotypically and cytogenetically very diverse 
group of lymphomas, including all lymphomas except 
“Hodgkin’s lymphoma”, and this should be taken into 
account for a more detailed analysis and hypotheses 
about risk factors and the establishment of cause-and-
effect relationships at the regional and national levels. 
Of scientific and practical interest is the epidemiological 
study of the links of the above differences with racial 
differences, ethnic characteristics and socio-economic 
status.

The advantage of this study is that it is the first in 
Kazakhstan, which is spatio-temporal assessment of the 
incidence of lymphosarcoma at the national and regional 
levels. At the same time, comprehensive population 
information on the main patterns of lymphosarcoma 
incidence is necessary not only to substantiate etiological 
hypotheses and plan future medical services, but also to 
monitor ongoing diagnostic and antitumor measures, 
which requires further targeted and in-depth research.

well as in the city of Astana (65-69 years) (Figure 2A 
and 2B).

Crude rates of lymphosarcoma incidence per 100,000 
tended to increase from 1.9±0.1 (95%CI=1.7-2.1) (2010) 
to 2.5±0.1 (95%CI=2.3-2.7) in 2019, the average was 
2.3±0.1 (95%CI=2.2-2.4) (APC=+1.92). The standardized 
incidence rate for the study period in the male population 
was 2.8±0.1 per 100,000 (APC=−0.34) (Figure 3A), 
and in the female population was 2.0±0.1 per 100,000 
(APC=+3.37) (Figure 3B). Age – standardized incidence 
rate for both sex was 2.3±0.1 per 100,000 population 
(APC=+1.43) (Figure 3C).

Based on the calculated average annual ASR 
lymphosarcoma indicators, the thematic maps were 
compiled. The incidence by region among the male and 
female population had some differences. At the same time, 
both men and women had the highest incidence rates in 
the central and eastern regions (Figure 4A and 4B). The 
levels of lymphosarcoma ASR for both sexes per 100,000 
based on the following criteria were determined: low – up 
to 1.97, average – from 1.97 to 2.60, high – above 2.60. 
As a result, the following groups of regions were revealed 
(Figure 4C):

1. Regions with the lowest indicators (up to 1.97 
per 100,000): Mangystau (1.26), Atyrau (1.36), Almaty 
(1.51), Kyzylorda (1.53), South Kazakhstan (1.87).

2. Regions with average indicators (from 1.97 to 
2.60 per 100,000): Zhambyl (2.02), Aktobe (2.17), West 
Kazakhstan (2.34), Akmola (2.36).

3. Regions with high indicators (2.60 and above 
per 100,000): Pavlodar (2.72), East Kazakhstan (2.73), 
Almaty city (2.79), North Kazakhstan (2.85), Astana city 
(2.88), Karaganda (3.02), Kostanay (3.12).

According to the thematic map, the highest incidence 
rates of lymphosarcoma belong to the northern, eastern 
and central regions of the country. The southern regions 
belong to the regions with low indicators.

Analyzing the average annual growth of ASR, it was 
found that the downward trend was observed in five 
regions (Akmola, Atyrau, Karaganda, North and South 
Kazakhstan), and the most pronounced decline was in 
the Karaganda (APC=−3.61) and South Kazakhstan 
(APC=−2.93) regions (Figure 5A and 5B). In all other 
regions, the ASR tended to increase. The highest growth 
rate was found in the city of Astana (APC=+5.60), and 
the lowest in the Almaty region (APC=+2.09).

Discussion

This study presents for the first time generalized data 
on all forms of non-Hodgkin’s lymphoma, which were 
presented in a combined format in the range C82-85. 
Kazakhstan belongs to the regions with a low incidence 
of lymphosarcoma. The same incidence rates were found 
in countries such as Benin, Nigeria, Afghanistan, Bolivia 
and Bangladesh (Ferlay et al., 2022).

At the global level, the incidence of lymphosarcoma 
gradually increased from 4.75 per 100,000 people in 
1990 to 6.18 per 100,000 in 2017 (Sun et al., 2022). 
The incidence of lymphosarcoma in Kazakhstan is 
also increasing, and the indicator for the study period 
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