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ABSTRACT

The present study is a retrospective analysis of the bovine leukemia epizootic situation in the Republic of Kazakhstan
from 2019 to 2023. The study examines trends in the spread of the disease, its geographical distribution, and the
effectiveness of existing control measures in Kazakhstan. The study aims to conduct a retrospective analysis of the
bovine leukemia epizootic situation in Kazakhstan from 2019 to 2023, identify trends in the spread of the disease, and
propose measures for its control and prevention. The work uses data from official veterinary reports and the results of
serological blood tests run by local veterinary inspections covering various administrative regions of Kazakhstan. The
obtained data show that, despite the preventive measures being implemented, in several regions, such as North and East
Kazakhstan, the rate of leukemia infection remains higher than in others. This highlights the need for enhanced measures
in high-risk areas. There was also a tendency for the infection rate to fluctuate with peaks in morbidity and subsequent
decreases after recreational activities. Despite current preventive measures, bovine leukemia remains a serious problem
for the Kazakh livestock industry. The study points to the need to improve the interaction between veterinary services,
farm managers, and local governments to optimize disease control strategies. The importance of continuous monitoring
and targeted interventions in high-morbidity areas is emphasized. The results provide valuable data for future programs
to eradicate leukemia and preserve animal genetic stock and productivity.
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INTRODUCTION fluids, contributing to its widespread livestock

distribution (Bartlett et al. 2013; Hsieh et al. 2019;

Bovine leukemia (BL) is a chronic infectious disease
caused by the BL virus (BLV), which leads to the
development of malignant neoplasms in lymphoid tissue
(Gillet et al. 2007; Aida et al. 2013; Lefkowitz et al.
2018). This disease is a serious problem for animal
husbandry, as it affects animal health and significantly
reduces animal productivity, leading to economic losses
in dairy and meat production (Panei et al. 2013; Buehring
et al. 2014; Nekouei et al. 2016; Yang et al. 2016). BLV
is transmitted through blood, milk, and other biological

Saushkin et al. 2019).

The Republic of Kazakhstan, with its developed
livestock sector, has historically faced difficulties in BLV
control. According to the website of the Ministry of
Agriculture of the Republic of Kazakhstan, as of
01.05.2024, the number of cattle in the country was
9,698,541, of which 872,740 were kept in agricultural
enterprises, 4,159,125 in individual entrepreneur and
private farms and 4,666,676 in private households. The
total number of breeding cattle in terms of productivity in
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all categories of farms is as follows: 12.4% dairy cattle;
16.4% meat and dairy cattle, and 71% meat cattle (Ministry
of Agriculture of the Republic of Kazakhstan 2024).

The issue of leukemia exists in Kazakhstan, and like
everywhere in the world, scientists are closely engaged in
developing new effective drugs and treatments to control
the disease (Ministry of Agriculture of the Republic of
Kazakhstan 2012; Borovikov et al. 2024). Leukemia in the
country has been studied by many scientists (Piontkovsky
2002; Ispullaev 2009; Sultanov et al. 2022).

According to the previous studies, the breeds most
susceptible to BL are Simmental (24.1%), Latvian brown
Estonian black-and-white, Lithuanian red (53.2%), and
Red steppe (18.5%) (Sakhno et al. 1975). The Kazakh
white-headed and native breeds showed a significantly
lower percentage of infection (2.1%) (Gizitdinov 1975;
Nikolaeva et al. 1975).

The plan of basic measures for the prevention and
control of BL for 1992-1995 states that the disease was
registered in 274 farms in 14 regions of Kazakhstan
(Beimisheva 1995; Bakhtakhunov et al. 2010, 2011). In
1996, BL was registered in 333 farms from 14 regions of
Kazakhstan.

According to statistics, in 2000, the average infection
rate among livestock was 4.5%, but there is evidence that
in some farms, these figures reached up to 65% among
dairy livestock (Bakhtakhunov 2011).

The study of the regional epizootiology of BL from
1972 to 2002 reported that the spread of leukemia in
Kazakhstan is associated with the import of infected cattle
breeds like Latvian brown, Estonian black-and-white, and
Latvian red from the Baltic republics (Akhmedsadykov
2009; Mamanova et al. 2015; Sultanov et al. 2015;
Bakhtakhunov et al. 2016; Sultanov et al. 2017). Leukemia
is hematologically characterized by leukemic, sub-
leukemic, or aleukemic clinical course, with the leukemic
stage the disease has a lymphoid form, and with the other
two, it has reticular and myeloid forms (Borovikov et al.
2010; Erskine et al. 2012; Blagitz et al. 2017; Polat et al.
2017; OIE 2019; Bartlett et al. 2020; Hamada et al. 2020;
Daiji et al. 2023; Borovikov et al., 2024).

From 2002 to 2015, according to the data of the
Republican and regional laboratories of the Ministry of
Agriculture of the Republic of Kazakhstan, 12,826,695
heads of cattle were studied in the agar gel
immunodiffusion assay (AGID), which accounted for
16.12% of the total animal population (Bakhtakhunov et al.
2016). The percentage of infection of animals with the
leukemia virus in different years was not the same. It was
the lowest (1.9%) in 2011 and the highest (11%) in 2005
(Fig. 1).

382,080 infected heads were detected during this
period, which averaged 3.0% in Kazakhstan (Rudenko and
Piontovsky 2015). The number of animals tested for
leukemia was not constant and tended to increase sharply
from 2007 to 2011; then, from 2012, the number of animals
in question was reduced. A retrospective analysis by region
showed that the highest percentage of infection was found
in the northern regions of the country (Kostanay, North
Kazakhstan, Pavlodar, Akmola); only the Mangystau
region, specializing in camel breeding, was free of
leukemia (Bakhtakhunov et al. 2016).

According to the Kazakh Veterinary Research Institute
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(KazNIVI), 682 leukemia-affected farms were identified
from 2015 to 2019. The infection rate averaged 6.12% from
2015 to 2019; during this period, 166,654 cattle heads were
examined, of which 9,622 had antibodies to the virus (5.8%
of the studied livestock). During this period, the disease
was widespread in North Kazakhstan, Kostanay, West
Kazakhstan, and East Kazakhstan regions. One of the main
reasons for the spread of leukemia among livestock is the
joint keeping of calves and infected animals, delays in
culling infected specimens, incomplete coverage of
livestock with tests, frequent movement of livestock
between farms, and violations of the veterinary and sanitary
rules (Turkeev et al. 2019).

Since the independence of Kazakhstan, diagnostic
studies of BL have been conducted following established
standards. One of these documents is Order No. 747 of the
Minister of Agriculture of the Republic of Kazakhstan
dated December 22, 2004, "On approval of Veterinary rules
for the prevention and elimination of leukemia in cattle"”,
which remains relevant today. Leukemia, as a disease
common to many animal species, is included in the list of
infectious diseases for which restrictive measures are
established, fixed in Order No. 18-03/128 of the Ministry
of Agriculture of the Republic of Kazakhstan dated March
28, 2012 (Ministry of Agriculture of the Republic of
Kazakhstan 2012).

According to Order No. 7-1/587 of the Minister of
Agriculture of the Republic of Kazakhstan dated June 29,
2015 "On approval of Veterinary (veterinary and sanitary)
Rules" (Ministry of Agriculture of the Republic of
Kazakhstan 2015), veterinary measures in prosperous
economic entities are carried out based on an action plan
approved by the head of a subdivision of local executive
bodies in coordination with the chief state veterinary and
sanitary inspector of the relevant administrative-territorial
unit. The leukemia diagnosis is carried out using
serological, hematological, clinical-hematological,
pathoanatomic, and histological research methods and
polymerase chain reaction (PCR) (Dolz and Moreno 1999;
Baramova et al. 2011; Bai et al. 2019; Derrar et al. 2020;
Barshevskaya et al. 2019; Kuczewski et al. 2021;
Petropavlovskiy 2022; Nikbakht Brujeni et al. 2023; Pluta
et al. 2023, 2024). To detect leukemia in animals on time,
successful farms are routinely subjected to diagnostic
testing once a year using AGID, starting at the calves' age
of 6 months. In case of a positive result of the AGID assay
in cattle, the diagnosis is clarified by rerunning the test
using the enzyme-linked immunosorbent assay (ELISA). If
a positive result of ELISA is detected among cattle, then
the leukemia diagnosis is clarified using hematological test
methods. Thus, the leukemia diagnosis is carried out in
stages using several test methods. If a negative result is
obtained using hematological test methods, a note on the
results of diagnostic tests is entered into the database for
the identification of farm animals, and the animal is
examined again after six months. If a positive result is
obtained using hematological test methods, this animal is
considered to have leukemia.

The chief veterinary and sanitary inspector of the
relevant administrative-territorial area, based on the results
of an expert opinion (test report), instructs owners to isolate
animals with a positive reaction from the rest of the
livestock. Within 15 calendar days, such animals must be



sent to specialized slaughter facilities within the territory
for sanitary slaughter.

Despite numerous preventive measures and herd
rehabilitation programs, the infection continues to threaten
farms and regions where large farms are concentrated.
Retrospective studies are important to analyze the
dynamics of the spread of infection, assess the epizootic
situation, and develop more effective strategies to control
the disease.

The objectives of this study are to conduct a
retrospective analysis of the BL epizootic situation in
Kazakhstan from 2019 to 2023, identify trends in the
spread of the disease, and propose measures for its control
and prevention.

MATERIALS AND METHODS

Study design

We conducted the study in the spring of 2024. The
main research method was a retrospective analysis. A
retrospective analysis of the epizootic situation for BL
makes it possible to assess how successfully existing
measures for preventing and eliminating the disease are
applied and to identify trends that indicate the emergence
of new foci of infection. A retrospective analysis involves
studying the dynamics of the disease in recent years in
Kazakhstan to develop effective recommendations for
further reducing the incidence and improving the general
condition of livestock.

Materials

The cattle numbers were taken from the website of the
Bureau of National Statistics of the Agency for Strategic
Planning and Reforms of the Republic of Kazakhstan
(https://stat.gov.kz/ru/).

The epizootological material was collected according
to the documentation and official veterinary reports of local
executive bodies, protocols of serological blood serum tests
for leukemia, and information from regional veterinary
inspections of the Committee for Veterinary Control and
Supervision of the Ministry of Agriculture of the Republic
of Kazakhstan.

Methods

In addition to the general retrospective analysis
method, we used statistical methods to analyze quantitative
and qualitative indicators, including the number of positive
cases among animals, to identify trends and infection foci.

This study was based on secondary data. We used
qualitative content analysis of scientific literature. We
selected the scientific literature for analysis using the
PRISMA (preferred reporting elements for systematic
reviews and meta-analyses) data selection algorithm. The
research algorithm consisted of the following stages. In the
first stage, we selected literature that contained the
keywords "leukemia in Kazakhstan", "livestock diseases in
Kazakhstan", "BL", and "statistics on BL in Kazakhstan".
The criterion for selecting the source was the indexability
of the journal in Scopus, Web of Science, and Google
Scholar. A study was selected for analysis if the author had
at least five publications on the topic in question for at least
the last 10 years and if veterinary research accounted for at
least 40% of all other studies by the author. After analyzing
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the abstracts and conclusions, we selected the 50 most
relevant papers.

RESULTS

To clarify the whole picture, let us look at the number
of cattle in Kazakhstan from 2019 to 2023 (Fig. 2). Fig. 2
shows the dynamics of the number of cattle in Kazakhstan
from 2019 to 2023. At the beginning of 2023, statistics
recorded 8.4 million heads in various farms, households,
and agricultural enterprises. In Kazakhstan, the number of
cattle increased by 12% from 2019 to 2023. More than half
of the cattle were kept on individual farmsteads. The region
with the most dairy cattle is Turkestan, while the number
of meat cattle is highest in West Kazakhstan. Over the past
5 years, there has been a stable trend in the annual increase
in the number of cattle, which indicates the development of
the livestock industry in Kazakhstan.

12.0% 11.0%
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8.0%
6.0%

4.0%

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Fig. 1: Percentage of leukemia incidence according to the data of
the Republican and regional laboratories of the Ministry of
Agriculture of the Republic of Kazakhstan.
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Fig. 2: The number of cattle in Kazakhstan from 2019 to 2023
(thousand heads).

From 2019 to 2023, 225,516 heads were subjected to
monitoring studies for BL in Kazakhstan using AGID
(about 0.6% of the total number of livestock over 5 years)
(Fig. 3).

According to the veterinary reporting data in Fig. 3, a
tense BL epizootic situation was observed in Kazakhstan.
In total, 225,516 heads of cattle were monitored for
leukemia using AGID over the past 5 years. Of these,
10,153 samples, or 4.5%, showed a positive result. The
highest number of tests was performed in 2020, with a total
of 119,313 tests, accounting for 52% of the tests over 5
years. Based on statistical data, the volume of monitoring
studies was increased depending on budget funds; in 2019,
2021, and 2022, the volume of studies ranged from 21,969



to 24,580 samples. In 2023, this figure was 32,350 samples,
which is 72.8% lower than in 2020. On average, it is 31.6%
higher than in other years.
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Fig. 3: Scope of monitoring studies for BL in 2019-2023, heads.

The number of samples that showed a positive result
in 2019 was 5.2% (Fig. 4). In 2020, there was a decrease to
3.3%; in 2021, there was a sharp increase to 9.4%, which
is the highest result in 5 years of monitoring studies. In
subsequent years, this indicator decreased again by 1.2% in
2022 and then decreased to 1.9% in 2023.
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Fig. 4: Indicator of detection of positive (%) results for leukemia
in the studied samples for 2019-2023.

According to the data in Table 1, the number of
animals studied varied by region and year. The largest
number of animals was studied in the Jambyl (12,695
heads) and Pavlodar (12,888 heads) regions according to
data for 2020. In 2021 and 2022, animal leukemia tests
were not run in the Atyrau, West Kazakhstan, and
Turkestan regions and in 2023, in the Mangystau region.
The percentage of positive cases also varies between
regions. The highest percentage of infected animals was
observed in the Kostanay, East Kazakhstan, and North
Kazakhstan regions, where in some years, the share of
positively responding animals exceeded 10%. The highest
infection rate was observed in 2021 in the Kostanay region
(29.69%) and in 2022 in the Jambyl region (37.4%). It is
worth noting a decrease in the infection rate over the past 2
years, compared with previous years. There is a pattern of
uneven spread of BL in Kazakhstan, which indicates that in
some areas, more intensive measures are required to control
and prevent the disease.
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Fig. 5 shows the geographical distribution of the
average rate of infection of cattle with leukemia in the
country over the past 5 years. According to Fig. 5, in the
North Kazakhstan (12.99%) and Kostanay (12.33%)
regions, the average infection rate for 5 years was higher
than in other regions. The following areas were leukemia
free: Mangystau, Kyzylorda, Turkestan, Ulytau, and Jetisu.
It is also worth noting the East Kazakhstan region, where
the infection rate was 9.31%. This region was second only
to the North Kazakhstan and Kostanay regions. In other
regions, the infection rate ranged from 0.07 to 5.11%,
indicating a wide variation in the detection rate of BL in
Kazakhstan.

DISCUSSION

Despite the comprehensive preventive measures
against leukemia, the problem remains urgent (Borovikov
et al. 2024; Mukanov and Mukantayev 2024). The
procedure for BL veterinary measures is regulated by Order
No. 7-1/587 of the Minister of Agriculture of the Republic
of Kazakhstan dated June 29, 2015 "On approval of
Veterinary (veterinary and sanitary) rules”. The North
Kazakhstan, Kostanay, and East Kazakhstan regions have
much higher epizootological indicators than other regions,
where the detection rate is much lower and is characterized
by resistance to the virus among livestock. Leukemia poses
a serious threat to the gene pool of highly productive cattle
breeds (Tharwat et al. 2024). For prevention, veterinary
measures in prosperous economic entities are carried out
based on an action plan approved by the head of the
subdivision of local executive bodies in coordination with
the chief state veterinary and sanitary inspector of the
relevant administrative-territorial unit (Vaslavskiy 2022;
Hilmiati et al. 2024). Successful business entities are
routinely subjected to a diagnostic examination once a year
based on AGID to detect leukemia in animals on time,
starting at the age of 6 months. An economic entity where
negative results are obtained during annual routine
examinations using AGID, ELISA, and hematological
methods receives a good BL status. No more than 10% of
the total number of animals in an economic entity can
receive positive results using the hematological method
(Thabet et al. 2024). In economic entities engaged in the
import and export of breeding young animals, a double
serological examination of animals is carried out: the first
time at the age of 6 months and the second time before the
breeding sale. Animals imported for breeding are tested for
leukemia using AGID, ELISA, or PCR in the exporting
country or the supplier farm no earlier than 30 calendar
days before sale and in the importing country or the buyer's
farm during the quarantine period. Tests are carried out in
all regions, including planned work on government orders
and paid tests, for example, in case of export (Abdullayev
et al. 2024). Routine leukemia tests do not cover 100% of
the population, which may limit disease detection.

Modern diagnostic methods combined with improved
cattle leukemia rehabilitation programs and close
cooperation between veterinarians, farm managers, and
researchers offer the opportunity to eliminate the disease
(Glazunov et al. 2022; Chaudhary et al. 2024). This makes
it possible to compensate for economic losses (Kamalieva
et al. 2020), preserve and increase the gene pool of breeding
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cattle, improve production performance, raise healthy
animals, and meet people's needs for natural dairy products,
maintaining their health and quality of life (Zhaksalykov et
al. 2024).

To eradicate BL, prevent relapses, and contain the
spread of the infection in Kazakhstan, it is necessary to do
the following:

- carry out routine diagnostic tests for leukemia using
AGID and ELISA for the entire livestock from 4-6 months
of age and PCR from 2 weeks. Special attention should be
paid to regions with a high level of infection, such as North
and East Kazakhstan (Gnezdilova et al. 2022; Tarik and
Muhsen 2024);

- ensure the isolation of animals with a positive
leukemia test result and their timely culling for sanitary
slaughter in specialized slaughterhouses (Sofiane 2020);

- strictly control the movement of cattle between farms
and regions, especially when selling breeding young
animals, with mandatory diagnostic tests before
transportation (Kumar et al. 2022);

- organize regular training for veterinary specialists
and farmers on the prevention and control of leukemia,
including compliance with hygiene standards and
biological safety measures (Oviedo-Pastrana et al. 2024);

- implement strict biological safety measures in farms,
such as the use of disinfectants, the treatment of equipment
and animal care products, and the use of personal protective
equipment for workers (Zhanabayev et al. 2022);

- use genetic markers of leukemia resistance to select
and breed specimens resistant to the virus, which will help
reduce the incidence in the long term (Beishova et al.
2024).

Conclusion

Our retrospective analysis of the BL epizootic
situation in Kazakhstan for 2019-2023 demonstrated key
theoretical and practical aspects of the issue.

From the theoretical point of view, the study
confirmed the complexity of the epidemiological situation
due to geographical, genetic, and organizational factors.
We established that in the North Kazakhstan, Kostanay,
and East Kazakhstan regions, the infection rate is
significantly higher, while the Mangystau and Kyzylorda
regions remain disease-free. The main reasons for the
persistence of infection include the joint keeping of healthy
and infected animals, delayed culling, and insufficient
coverage of the entire livestock by diagnostic tests.

The practical significance of the work includes
recommendations to strengthen control over the spread of
livestock leukemia. The priority measures are to conduct
routine diagnostic tests in all regions, paying special
attention to areas with a high level of infection. The results
confirm the need for complex diagnostic methods,
including AGID, ELISA, and PCR, for the entire livestock.
It is necessary to isolate infected animals on time and send
them for sanitary slaughter. The control of livestock
movement between countries, regions, and farms,
especially in the breeding cattle trade, also plays a key role.

It is also recommended to conduct educational
programs for veterinarians and farmers on the prevention,
biological safety, and economic consequences of BL. The
introduction of genetic research to select virus-resistant
breeds will reduce the incidence in the long term.
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Thus, our results emphasize the importance of an
integrated approach and intersectoral cooperation for
successful BL control, contributing to the sustainable
development of animal husbandry in Kazakhstan.
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