IRANIAN JOURNAL OF VETERINARY MEDICINE March & April 2026. Volume 20. Number 2

Original Article ™
Seroprevalence of Antibodies of Crimean-Congo
Hemorrhagic Fever Virus in Cattle in the Turkestan
Region of Kazakhstan

Balzhan Myrzakhmetova (©), Lespek Kutumbetov (), Talshyngul Tlenchiyeva” (©), Aiganym Tussipova (3, Gulzhan Zhapparova (), Karina
Bissenbayeva (), Kuandyk Zhugunissov (), Sergazy Nurabayev (©), Aslan Kerimbayev

Research Institute for Biological Safety Problems LLP, QazBioPharm National Holding, Gvardeyskiy, Kazakhstan.

Use your device to scan
and ead thearice onine EETEK LGS Myrzakhmetova, B., Kutumbetov, L., Tlenchiyeva, T., Tussipova, A., Zhapparova, G., &
Bissenbayeva, K., et al. (2026). Seroprevalence of Antibodies of Crimean-Congo Hemorrhagic Fever Virus in Cattle in the Turkestan
Region of Kazakhstan. franian Journal of Veterinary Medicine, 20(2), 271-278. http://dx.doi.org/10.32598/ijvm.20.2.1005804

http://dx.doi.org/10.32598/ijvm.20.2.1005804

ABSTRACT

Background: Crimean-Congo hemorrhagic fever (CCHF) is endemic in southern Kazakhstan,
yet data on livestock exposure remain scarce. Because cattle can amplify virus-infected ticks,
accurate prevalence estimates are essential for risk-based control.

Objectives: This study aimed to determine the seroprevalence of CCHF virus (CCHFV)
antibodies in cattle across the Turkestan region and to identify demographic and spatial factors
associated with exposure.

Methods: In 2024, a cross-sectional survey generated 840 bovine serum samples (420 in spring
and 420 in autumn) from 14 districts of the Turkestan Region, Kazakhstan. Sampling was
performed using a random approach with stratification: 42 rural settlements were included (3
rural districts per district, and 10 heads of cattle from each district). Animals were selected from
multiple owners in each village, ensuring the data were representative for assessing the cattle
population in the region. CCHFV antibodies were detected using a commercial double-antigen
enzyme-linked immunosorbent assay (ELISA), which enhances specificity and reduces the risk of
cross-reactivity with related viruses. Spatial variation in seroprevalence was visualized in ArcGIS
10.8, while statistical analysis, comprising descriptive summaries, > test, and multivariable logistic
regression, was conducted in R software, version 4.1.0. Odds ratios (OR) with 95% confidence
intervals (CI) were calculated. Results with P=0.05 were deemed significant.

Results: The overall seroprevalence was 36.2%, with a significant range of district-level
seroprevalence from 10% to 76.6%. The study identified higher seropositivity in adult cattle
(43.42%) than in juveniles (11.86%), and females had slightly higher rates than males (38.32%
vs 29.99%). Logistic regression analysis showed that age was a significant risk factor, with adults
having 4.06 times higher odds of seropositivity (OR=4.06; 95% CI, 2.62%, 6.29%) compared to
juveniles.

Conclusion: The findings confirm active, heterogeneous circulation of CCHFV among cattle in

Article info: the Turkestan region, with older animals and districts practicing communal grazing at greatest
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Introduction

rimean—Congo  hemorrhagic ~ fever

(CCHF) is a severe tick-borne zoonotic

disease with clinical manifestations in

humans ranging from mild febrile illness

to hemorrhagic syndrome, multi-organ

failure, and death. The case fatality rate
among hospitalized patients can exceed 30% (Ricco et
al., 2023; Spengler et al., 2016; Hawman & Feldmann,
2023). The causative agent, CCHF virus (CCHFV), is a
negative-strand RNA virus belonging to the genus Or-
thonairovirus (family Nairoviridae, order Bunyavirales)
(Tariq et al., 2023). Transmission is closely linked to the
ecology of Hyalomma ticks, which serve as both vectors
and reservoirs of the virus (Oygar et al., 2023). Humans
are typically infected through the bite of infected ticks,
direct contact with blood or tissues of viremic livestock,
or nosocomial transmission. Occupational groups such
as farmers, veterinarians, abattoir workers, and health-
care staff remain at the highest risk (Tahir et al., 2024;
Ahmed et al., 2021; Kasi et al., 2020).

CCHEF is widely distributed across Africa, the Middle
East, Eastern Europe, and Asia, with outbreaks reported
in multiple countries since its initial identification in
Crimea and the Belgian Congo (Atim et al., 2023; Fe-
reidouni et al., 2023; Francesca et al., 2025). In Central
Asia, endemic zones include Turkmenistan, Uzbekistan,
Tajikistan, southern Russia, and Kazakhstan, as well as
parts of southern Europe such as Turkey and the Balkans
(Li et al., 2020; Ivanov & Kutsin, 2015; Kostyukova,
2021). In Kazakhstan, CCHF was first identified in 1948
in the Turkestan region, initially described as “Central
Asian fever” (Temirbekov et al., 1980; Nurmakhanov
et al., 2017; Nurmakhanov, 2024). Since then, natural
foci have been documented in Turkestan, Kyzylorda,
and Zhambyl provinces, as well as Shymkent City, with
Hyalomma asiaticum, Hyalomma anatolicum, Hyalom-
ma scupense, Hyalomma marginatum, and Dermacen-
tor niveus identified as the predominant vectors (Turliev
& Usatayeva, 2019; Nurmakhanov, 2013; Head et al.,
2020). More recent serological and molecular studies
have revealed CCHFV activity in western and north-
ern parts of the country, regions previously considered
non-endemic (Gazezova et al., 2025; Grazhdanov, 2012;
Abuova et al., 2024).

The Turkestan region is of particular concern due to
its favorable ecological conditions for tick survival and
extensive livestock farming, which facilitates close hu-
man-animal-tick interactions. Despite recurrent human
cases and outbreaks, comprehensive data on livestock
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seroprevalence across all districts of the region remain
limited. This study aimed to assess the seroprevalence of
CCHFYV antibodies in cattle across the Turkestan region
of Kazakhstan, considering demographic and seasonal
factors. These findings aim to refine the understanding
of virus circulation and to support targeted surveillance
and prevention strategies.

Materials and Methods
Research region

This cross-sectional study was conducted from May
to October 2024 in the Turkestan region of Kazakh-
stan, where the cattle population was estimated at ap-
proximately 1232500 head across various administrative
districts. The study encompassed 42 rural settlements
distributed across 14 districts of the Turkestan region
(Figure 1). To ensure accurate spatial referencing and
reproducibility of sampling locations, the geographic
coordinates (latitude and longitude) of each sampling
site were recorded in situ using a Garmin GPS navigator
(GPSmap 65, Garmin Ltd., USA).

Collection of samples

Blood serum samples were collected from cattle during
two distinct periods: 420 samples in the spring and 420
in the autumn. All samples were obtained from cattle
older than 3 months that grazed regularly on commu-
nal pastures. Cattle data, including species, age, sex, and
geographic location, were recorded using a pre-printed
questionnaire. Blood samples (~5—7 mL) were collected
from the jugular or tail vein using standard veterinary
procedures. Serum was separated and stored at -20 C
until analysis. All laboratory studies were conducted at
the Laboratory of Especially Dangerous Infectious Dis-
eases (biosafety level BSL-3+) at the Research Institute
for Biological Safety Problems (RIBSP), located in
Gvardeyskiy, Kordai District, Zhambyl region.

Enzyme-linked immunosorbent assay (ELISA)
configuration

Collected sera were analyzed for antibodies against
CCHFV using a commercial ELISA kit (ID Screen®
CCHEF Double Antigen for Multi-Species, I.D Vet, Gra-
bels, France) for the detection of CCHF-specific an-
tibodies in cattle. In each microplate well, 50 pL of a
buffer solution coated with the recombinant CCHF nu-
cleoprotein was dispensed. Positive and negative control
samples were then added to designated wells, and 30 pL
of test sera were added to the remaining wells. The plate
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was incubated for 45 minutes at 21 °C, followed by 5
washing cycles with 300 pL of buffer per wash. Sub-
sequently, 50 uL of a 10X conjugate (diluted 1:10) was
added, and the plate was incubated for 30 minutes, after
which another washing step was performed. Next, 100
pL of substrate was added to each well and incubated for
15 minutes at 21 °C in the dark, followed by the addition
of 100 pL of stop solution. The optical density (OD) was
measured at 450 nm. Finally, the threshold for seroposi-
tivity or seronegativity was determined according to the
kit’s instruction.

Statistical analysis

ArcGIS software, version 10.8 (ESRI, Redlands, CA,
USA) was used to create thematic maps illustrating spa-
tial variation in seroprevalence and to geolocate sam-
pling sites accurately. Statistical analyses were conduct-
ed using R software, version 4.1.0 and GraphPad Prism
software, version 8.0. Descriptive statistics were used to
summarize the overall and district-level seroprevalence
rates. Associations between CCHFV seropositivity and
potential risk factors (age, sex, season, and district) were
evaluated using the chi-square (¥?) test and multivari-
able logistic regression. Odds ratios (ORs) with 95%
confidence intervals (Cls) were calculated to assess the
strength of the associations. A P =0.05 was considered
statistically significant.

Seasonal differences in seroprevalence were analyzed by
comparing the spring and autumn datasets using the chi-
square test for proportions. Additionally, a two-proportion
z-test was used to confirm overall seasonal differences in
seropositivity between the two sampling periods. District-
level comparisons of seasonal seroprevalence were per-
formed using either the chi-square or Fisher exact test,
depending on sample size and distribution.

The logistic regression model also included “season”
as a categorical independent variable to estimate the ad-
justed effect of seasonality on seropositivity. Potential
interaction effects (e.g. age x sex, season X district) were
tested but found to be statistically non-significant. All
tests were two-tailed.

Results

The results were presented as a bar chart (Figure 2)
to make them easier to understand. The graphs clearly
show that the Kazygurt District has the highest number
of positive samples, while also identifying districts with
a minimal number of positive samples.
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Seroprevalence percentages obtained by ELISA are
shown separately for samples collected during spring
(red bars, n=420) and autumn (blue bars, n=420). Each
bar represents the proportion (%) of positive cattle sam-
ples from each district.

A significant seasonal variation in CCHFV seropreva-
lence was observed across the study sites. In the spring
season, 181 out of 420 cattle serum samples (43.09%)
tested seropositive, while in the autumn, only 123 out
of 420 samples (29.28%) were positive. This seasonal
difference was statistically significant (¥*=16.9, df=1,
P=0.001), indicating a strong association between sam-
pling season and the likelihood of detecting CCHFV
antibodies. Geographically, antibodies were detected
in nearly all districts of the Turkestan region except
for Sairam. The highest seroprevalence rates, exceed-
ing 50%, were recorded in Kazygurt (76.7%), Orda-
basy (73.33%), Baidibek (70%), Arys (63.33%), Otyrar
(60%), Suzak (60%), and Saryagash (50%). Moderate
seroprevalence (20—40%) was observed in Keles, Zheti-
say, Shardara, and Tolebi, while Maktaaral and Tulkibas
had the lowest rates (below 20%). These seasonal and
regional patterns are clearly illustrated in Figure 2.

The study comprised 661 adult cattle (554 females and
107 males) and 179 juvenile cattle (122 females and 57
males). Table | presents descriptive statistics about the
correlation between antibody presence and variables
such as gender and age.

After adjusting for other variables, adult cattle were
found to be 4.06 times more likely to be seropositive
than juveniles (OR=4.06; 95% CI, 2.62%, 6.29%). This
effect was highly statistically significant, as demonstrat-
ed by the Wald test statistic (z=6.86, P=0.001).

Regarding gender, 254 out of 676 females (37.57%)
and 50 out of 164 males (30.49%) were seropositive.
While females showed a higher apparent seropreva-
lence, the difference was not statistically significant in
the logistic regression model (OR=1.37; 95% CI, 0.95%,
1.98%; z=1.59; P=0.11). This finding suggests that sex is
not a strong determinant of exposure risk in the current
cattle population, possibly due to similar grazing pat-
terns and shared tick environments for both males and
females.

To investigate potential effect modification, an inter-
action term between age and gender was included in the
logistic regression model. The result was non-signifi-
cant (P=0.48), indicating that the association between
age and seropositivity was independent of gender. In
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Figure 1. Map of sampling sites in 14 districts of the Turkestan region

other words, both male and female adult cattle exhibited
similar odds of seropositivity compared to juveniles,
without synergistic or antagonistic interactions between
the two variables.

Discussion

Our findings confirm the high endemicity of CCHFV
in southern Kazakhstan. In Argimbayeva et al. (2023),
seropositivity in cattle in the Turkestan region reached
78.6%, the highest nationwide, whereas in the Zhambyl
region it was 22.5% (Bryant-Genovese et al., 2022). Ear-
lier data from Nurmakhanov et al. (2017) on human cas-
es likewise point to the long-standing presence of natural
foci in the region. Marked year-to-year fluctuations have
been observed: In 2022, cattle seropositivity was 14.5%;

it peaked at 78.6% in 2023, and declined to 36.2% in
2024. These differences are likely driven by Hyalomma
tick activity and changes in animal husbandry practices.

The ELISA-based serological survey revealed statisti-
cally significant seasonal and spatial differences in the
distribution of CCHFV antibodies among cattle in the
Turkestan region, as supported by the chi-square test
(x*=101.6, df=13, P=0.001 for inter-district variation;
v*>=16.9, df=1, P=0.001 for seasonal differences). The
observed epizootic heterogeneity likely reflects the in-
fluence of regional ecosystems, climatic conditions, and
livestock management practices. Seasonally, seropreva-
lence declined from spring (43.1%) to autumn (29.3%),
consistent with Hyalomma biological cycle. After over-
wintering, adult ticks are more active in spring, increas-
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Figure 2. Seasonal distribution of CCHF virus antibody seroprevalence in cattle across 14 districts of the Turkestan region,

Kazakhstan (2024)

ing the probability of virus transmission to animals,
whereas by autumn, transmission declines. This seasonal
pattern likely reflects changes in tick activity and contact
risk. Hyalomma ticks, the principal vectors of CCHFV,
are most active in spring and early summer, which cor-
relates with higher antibody detection during this period.
Conversely, tick populations tend to decrease in late
summer and early autumn due to environmental factors
such as temperature, humidity, and vegetation cycles.
The statistically significant reduction in antibody detec-
tion in autumn likely reflects reduced contact intensity
after the spring transmission peak.

District-level differences confirm the localized nature
of transmission: in Kazygurt District, seropositivity con-
sistently reached the highest levels (76.7% in spring and
50.0% in autumn); in Baidibek and Ordabasy districts, it

also exceeded 60%, whereas in Maktaaral and Tulkubas
districts, it was <16.7%. These spatial trends demon-
strate geographic clustering of risk and underscore the
need for surveillance and preventive measures tailored
to individual districts.

Logistic regression showed that age is a statistically
significant and independent risk factor: Adult animals
were 4.06 times more likely to be seropositive than juve-
niles (OR=4.06; 95% CI, 2.62%, 6.29%; P=0.001). Al-
though seropositivity was somewhat higher in females
than in males (38.3% vs 30.0%), this difference was
not statistically significant (OR=1.37; 95% CI, 0.95%,
1.98%; P=0.11). Thus, age reflects cumulative exposure
to the virus, whereas sex plays a secondary role and is
likely linked to herd demography.

Table 1. Seroprevalence and logistic regression study of risk variables for CCHF virus in cattle throughout the Turkestan

region
Risk Factors Total Samples  Total Positive  Apparent Prevalence (%) True Prevalence (%) OR (95% Cl)

Adult 661 277 41.90 43.42

Age 4.06 (2.62, 6.29)
Juvenile 179 27 15.08 11.86
Female 676 254 37.57 38.32

Gender 1.37(0.95, 1.98)
Male 164 50 30.49 29.99

CCHEF: Crimean-Congo hemorrhagic fever.
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Because domestic studies have not examined seroepi-
demiological features by age, sex, and season, we com-
pared our results with international research that ana-
lyzed these risk factors in greater detail.

Our age-related findings agree with results from other
endemic regions. In Iran, Lotfollahzadeh et al. (2011) re-
ported seropositivity of 78.8% in cattle older than 3 years
versus only 21.2% in animals younger than 2 years, indi-
cating cumulative exposure to tick bites. In Mali, Diakite
et al. (2024) found similar patterns: Seropositivity was
49.1% in adult cattle and 34.8% in juveniles (OR=1.73).
In Mauritania, Schulz et al. (2021) reported seropositiv-
ity exceeding 90% in animals older than 5 years, corrob-
orating the universal importance of age as a risk factor.
These observations are consistent with our results, which
showed that adult animals were 4 times more likely to be
seropositive than juveniles.

Sex was not a statistically significant determinant in
our study, although females showed slightly higher val-
ues. Similar conclusions were reached in Iran (Lotfol-
lahzadeh et al., 2011) and Uganda (Nyakarahuka et al.,
2023), where sex was not an independent risk factor.
However, in The Gambia, Matthews et al. (2023) report-
ed higher seropositivity in female cattle (64.2%) than
in males (46.4%), and in Senegal (Gahn et al., 2024),
a comparable trend was observed in sheep and goats.
These discrepancies are likely related to herd demogra-
phy and management practices—females typically re-
main in herds for breeding longer, rather than to inherent
biological differences.

The seasonal and spatial differences identified in our
study are also reflected in international publications. We
observed a statistically significant decline in seropositiv-
ity from spring (43.1%) to autumn (29.3%), which aligns
with the Hyalomma activity cycle. Similar patterns have
been noted in Turkey, where the main period of virus
transmission falls in the spring and summer months. In
Uganda, Nyakarahuka et al. (2023) demonstrated a di-
rect association between seropositivity and the number
of ticks on animals, while African studies more often
emphasized geographic mosaics: In The Gambia, Mat-
thews et al. (2023) reported cattle seropositivity ranging
from 30% to 84% across villages, and in Mauritania,
Schulz et al. (2021) reported 68.7% in cattle and 81% in
camels. These data parallel our findings from the Turke-
stan region, where Kazygurt consistently showed the
highest seropositivity, whereas Maktaaral and Tulkubas
remained at the lower end.
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Taken together, our results are consistent with interna-
tional evidence, highlighting universal patterns (the in-
fluence of age and season, the secondary role of sex) as
well as regional specificities (geographic mosaics, very
high values in camels in arid Mauritania, and local con-
trasts among districts within the Turkestan region). For
Kazakhstan, these data provide the first comprehensive
demonstration of how age, seasonal, and environmental
factors interact, underscoring the need to integrate sero-
epidemiological monitoring with entomological studies
and analyses of livestock management practices. Such
an approach will enable more effective risk forecasting
and the development of biosafety measures within a one
health framework.

Conclusion

This study examined how common the CCHFV is in
cattle in the Turkestan region, focusing on differences
specific to the area, the time of year, and the types of
animals that live there. The findings illustrate the sig-
nificance of climatic, environmental, and anthropogenic
factors in influencing seroprevalence patterns. Efficient
surveillance systems, targeted preventive efforts, and co-
operation between the veterinary and public health sec-
tors are crucial for controlling the spread of CCHF. To
reduce the spread of disease and improve biosecurity in
areas where they are common, more research is needed
on vector ecology, environmental dynamics, and new
management strategies.

Epidemiological surveillance is a crucial tool that must
be strengthened not only in Kazakhstan but also in adja-
cent endemic areas to manage outbreaks effectively. It
is essential to educate farmers and private households
about the disease, as well as to enhance public awareness
of hygiene and tick management. This objective encom-
passes disseminating information through media, social
networks, and advertising channels. Given the potential
for CCHF to spread during the pandemic, it is essential to
evaluate the risks to populations in endemic areas, stan-
dardize diagnostic methods, and enhance cross-border
collaboration. The precise identification of the virus, de-
pendable monitoring, and quantitative evaluation of the
viral load are crucial for diagnostics. The advancement
of multiplex PCR assays and the incorporation of digital
PCR as a supplementary method are advised. Molecular
identification techniques for the virus and modern bioin-
formatics strategies will improve outbreak analysis, epi-
demiological surveillance, and the study of how viruses
change over time. They will also lay the groundwork for
future research.

Myrzakhmetova. et al. (2026). Heterogeneous Circulation of CCHFV Among Cattle in the Turkestan Region. lran J Vet Med, 20(2):271-278.



https://ijvm.ut.ac.ir/
https://doi.org/10.15421/10.15421/022352
https://doi.org/10.15421/10.15421/022352

IRANIAN JOURNAL OF VETERINARY MEDICINE

Ethical Considerations
Compliance with ethical guidelines

Experimental studies involving animals were conduct-
ed in strict accordance with national and international
standards governing the care and use of laboratory ani-
mals. The study protocol was approved by the Animal
Experiments Ethics Committee of Research Institute
for Biological Safety Problems (RIBSP), Gvardeyskiy,
Kazakhstan (Code: 0909/25). No animals were injured
during sampling. Data regarding the study materials
were obtained with participants’ consent. Every cow
owner engaged in the study by completing the neces-
sary consent form. The study was presented, and con-
sent was acquired.

Funding

This research work was carried out within the frame-
work of the state assignment of the Ministry of Health
of the Republic of Kazakhstan “Services for ensuring
biological safety in the field of science,” implemented
under program 070 “Protection of public health,” sub-
program 100 “Ensuring the sanitary and epidemiological
well-being of the population.

Authors' contributions

Conceptualization and formal analysis: Lespek Kutum-
betov; Data curation: Talshyngul Tlenchiyevaa, Balzhan
Myrzakhmetovaa, and Lespek Kutumbetov; Methodol-
ogy: Lespek Kutumbetov, Balzhan Myrzakhmetovaa,
and Kuandyk Zhugunissov; Investigation: Talshyngul
Tlenchiyevaa, Aiganym Tussipovaa, Gulzhan Zhap-
parovaa, Karina Bissenbayevaa, Aslan Kerimbayev,
and Sergazy Nurabayev; Project administration: Aslan
Kerimbayev and Sergazy Nurabayev; Visualization and
writing the original draft: Talshyngul Tlenchiyevaa; Re-
view and editing: Talshyngul Tlenchiyevaa and Aigan-
ym Tussipovaa; Final approval: All authors.

Conflict of interest
The authors declared no conflict of interest.
Acknowledgments

The authors express their gratitude to the owners who
provided access to their animals.

March & April 2026. Volume 20. Number 2

References

Abuova, G. N,, Berdaliyeva, F. A., Polukchi, T. V., Aliyev, D.
S., Raymkulov, G. S, & Kulemin, M. V,, et al. (2024). Sero-
prevalence of Crimean-Congo hemorrhagic fever virus in the
population of Turkestan region. Le Infezioni in Medicina, 32(1),
83-89. [DOI:10.53854/1iim-3201-11] [PMID]

Ahmed, A., Saglain, M., Tanveer, M., Tahir, A. H., Ud-Din, F.,
& Shinwari, M. I, et al. (2021). Knowledge, attitude and per-
ceptions about Crimean Congo haemorrhagic fever (CCHF)
among occupationally high-risk healthcare professionals of
Pakistan. BMC Infectious Diseases, 21(1), 35. [DOI:10.1186/
$12879-020-05714-z] [PMID]

Argimbayeva, T., Nakhanov, A. K., Rystaeva, R. A., & Oryn-
baev, M. B. (2023). Seromonitoring of Crimean-congo hemor-
rhagic fever among farm animals. Science and education, 1 (4),
68-76. [DOI:10.52578 / 2305-9397-2023-4-1-68-76.]

Atim, S. A., Niebel, M., Ashraf, S., Vudriko, P., Odongo, S., &
Balinandi, S., et al. (2023). Prevalence of Crimean-Congo
haemorrhagic fever in livestock following a confirmed hu-
man case in Lyantonde district, Uganda. Parasites & Vectors,
16(1), 7. [DOI:10.1186/ s13071-022-05588-x] [PMID]

Bryant-Genevier, ], Bumburidi, Y., Kazazian, L., Seffren, V.,
Head, J. R, & Berezovskiy, D., et al. (2022). Prevalence of
Crimean-Congo Hemorrhagic Fever Virus among Livestock
and Ticks in Zhambyl Region, Kazakhstan, 2017. The Ameri-
can Journal of Tropical Medicine and Hygiene, 106(5), 1478-1485.
[DOI:10.4269/ ajtmh.21-1092] [PMID]

Diakite, M. A., Dahourou, L. D., Diakite, A., Dembele, F., Dem-
bele, C., & Traore, J. B., et al. (2024). Seroprevalence and fac-
tors associated with CCHF virus infection in cattle and sheep
in Mopti region (Mali). Archives of Razi Institute, 79(6), 1257~
1262. [DOI:10.32592/ AR1.2024.79.6.1257] [PMID]

Fereidouni, M., Apanaskevich, D. A., Pecor, D. B., Pshenich-
naya, N. Y., Abuova, G. N., & Tishkova, F. H,, et al. (2023).
Crimean-Congo hemorrhagic fever virus in Central, East-
ern, and South-eastern Asia. Virologica Sinica, 38(2), 171-183.
[DOI:10.1016/j.virs.2023.01.001] [PMID]

Francesca, F.N., Octavio, A.A., Marta, D.M., Moncef B.G. and
Marta G.S. (2025). Changes in the epidemiology of Crimean-
Congo hemorrhagic fever: impact of travel and a one health
approach in the European region. Travel Medicine and Infec-
tious Disease,64:102806. [DOI:0.1016/j.tmaid.2025.102806]

Gahn, M. C. B, Diouf, G., Cissé, N., Ciss, M., Bordier, M., & Ndi-
aye, ML, et al. (2024). Large-Scale serological survey of Crime-
an-Congo hemorrhagic fever virus and rift valley fever virus
in small ruminants in Senegal. Pathogens (Basel, Switzerland),
13(8), 689. [DOI:10.3390/ pathogens13080689] [PMID]

Gazezova, S., Gabdullina, M., Ayapova, G., Nabirova, D., Wal-
tenburg, M., & Smagul, M., et al. (2025). Outbreak of Crime-
an-Congo hemorrhagic fever in Kyzylorda region, Kazakh-
stan, March-July 2022. Frontiers in Public Health, 13, 1519261.
[DOI:10.3389/ fpubh.2025.1519261] [PMID]

Grazhdanov, A K. (2012). [On the first evidence of natural focal-
ity of tick-borne encephalitis in the west Kazakhstan region
[Russion)]. Infection and Immunity, 2, 133. [Link]

Hawman, D. W., & Feldmann, H. (2023). Crimean-Congo haem-
orrhagic fever virus. Nature reviews. Microbiology, 21(7), 463-
477. [DOI:10.1038/541579-023-00871-9] [PMID]

Myrzakhmetova. et al. (2026). Heterogeneous Circulation of CCHFV Among Cattle in the Turkestan Region. fran J Vet Med, 20(2):271-278.

—
277



https://ijvm.ut.ac.ir/
https://biosafety.kz/en/
https://biosafety.kz/en/
https://www.gov.kz/memleket/entities/dsm?lang=en
https://www.gov.kz/memleket/entities/dsm?lang=en
https://doi.org/10.53854/liim-3201-11
https://pubmed.ncbi.nlm.nih.gov/38456018/
https://doi.org/10.1186/s12879-020-05714-z
https://www.ncbi.nlm.nih.gov/pubmed/33413164
https://doi.org/10.52578/2305-9397-2023-4-1-68-76.
https://doi.org/10.1186/s13071-022-05588-x
https://www.ncbi.nlm.nih.gov/pubmed/36611216
https://doi.org/10.4269/ajtmh.21-1092
https://www.ncbi.nlm.nih.gov/pubmed/35378505
https://doi.org/10.32592/ARI.2024.79.6.1257
https://www.ncbi.nlm.nih.gov/pubmed/40599450
https://doi.org/10.1016/j.virs.2023.01.001
https://www.ncbi.nlm.nih.gov/pubmed/36669701
https://doi.org/10.1016/j.tmaid.2025.102806
https://doi.org/10.3390/pathogens13080689
https://www.ncbi.nlm.nih.gov/pubmed/39204289
https://doi.org/10.3389/fpubh.2025.1519261
https://www.ncbi.nlm.nih.gov/pubmed/40308926
https://cyberleninka.ru/article/n/o-pervyh-svidetelstvah-prirodnoy-ochagovosti-kleschevogo-entsefalita-v-zapadno-kazahstanskoy-oblasti
https://doi.org/10.1038/s41579-023-00871-9
https://www.ncbi.nlm.nih.gov/pubmed/36918725

March & April 2026. Volume 20. Number 2

Head, J. R, Bumburidi, Y., Mirzabekova, G., Rakhimov, K,
Dzhumankulov, M., & Salyer, S. J., et al. (2020). Risk factors
for and seroprevalence of tickborne zoonotic diseases among
livestock owners, Kazakhstan. Emerging Infectious Diseases,
26(1), 70-80. [DOI:10.3201/€id2601.190220] [PMID]

Ivanov, L. P., & Kutsin, A. D. (2015). [Features of the epidemiol-
ogy and virology of Crimean hemorrhagic fever in Central
Asia (Russion)]. Journal of Virology, 9(2), 68-74.

Kasi, K. K., Sas, M. A., Sauter-Louis, C., von Arnim, F., Geth-
mann, J. M., & Schulz, A., et al. (2020). Epidemiological in-
vestigations of Crimean-Congo haemorrhagic fever virus
infection in sheep and goats in Balochistan, Pakistan. Ticks
and Tick-Borne Diseases, 11(2), 101324. [DOI:10.1016/j.ttb-
dis.2019.101324] [PMID]

Kostyukova, N. (2021). Emergence of Crimean-Congo hemor-
rhagic fever in central Asia: Current knowledge and future
challenges. Frontiers in Microbiology, 12, 724507 .

Li, Y., Yan, C, Liu, D., He, B., & Tu, C. (2020). Seroepidemio-
logical investigation of Crimean-Congo hemorrhagic fever
virus in sheep and camels of inner Mongolia of China. Vector
Borne and Zoonotic Diseases (Larchmont, N.Y.), 20(6), 461-467.
[DOI:10.1089/ vbz.2019.2529] [PMID]

Lotfollahzadeh, S., Nikbakht Boroujeni, G. R., Mokhber Dez-
fouli, M. R., & Bokaei, S. (2011). A serosurvey of Crimean-
Congo haemorrhagic fever virus in dairy cattle in Iran.
Zoonoses and Public Health, 58(1), 54-59. [DOI:10.1111/j.1863-
2378.2009.01269.x] [PMID]

Matthews, J., Secka, A., McVey, D. S,, Dodd, K. A., & Faburay,
B. (2023). Serological prevalence of Crimean-Congo hem-
orrhagic fever virus infection in small ruminants and cat-
tle in the Gambia. Pathogens (Basel, Switzerland), 12(6), 749.
[DOI:10.3390/ pathogens12060749] [PMID]

Norman, F. F., Arce, O. A., Diaz-Menéndez, M., Belhassen-
Garcia, M., & Gonzélez-Sanz, M. (2025). Changes in the
epidemiology of Crimean-Congo hemorrhagic fever: Im-
pact of travel and a One Health approach in the European
region. Travel Medicine and Infectious Disease, 64, 102806.
[DOI:10.1016/j.tmaid.2025.102806] [PMID]

Nurmakhanov, T., Sansyzbaev, E., Atshabar, B., Kazakov, S., &
Deryabin, P. (2013). [Comparative assessment of the distribu-
tion of CCHF and TBE viruses in South Kazakhstan Province
(Russion)]. Environmental Public Health, 2, 31-32. [Link]

Nurmakhanov, T. I, Sansyzbaev, E. B., Daniyarova, A. B., Saya-
kova, Z. Z., Vilkova, A. N., & Eskhodzhaev, O. U,, et al. (2017).
[Results of the study of the prevalence of the Crimean-Con-
go hemorrhagic fever virus in the South Kazakhstan region
(Russion)]. KazNMU Bulletin, 2, 56-60. [Link]

Nurmakhanov, T. I. (2024). [Crimean - Congo hemorrhagic fe-
ver. Lecture. National Scientific Center of Particularly Dan-
gerous Infections named after M (Russion)]. Aikimbaev.

Nyakarahuka, L., Kyondo, J., Telford, C., Whitesell, A., Tu-
musiime, A., & Mulei, S,, et al. (2023). Seroepidemiological
investigation of Crimean Congo hemorrhagic fever virus
in livestock in Uganda, 2017. Plos One, 18(11), e0288587.
[DOI:10.1371/journal.pone.0288587] [PMID]

IRANIAN JOURNAL OF VETERINARY MEDICINE

Oygar, P. D, Giirlevik, S. L., Sa, E., {lbay, S., Aksu, T., & Demir,
0.0, etal. (2023). Changing disease course of Crimean-Con-
go Hemorrhagic fever in children, Turkey. Emerging Infec-
tious Diseases, 29(2), 268-277. [DOI:10.3201/eid2902.220976]
[PMID]

Ricco, M., Baldassarre, A., Corrado, S., Bottazzoli, M., & Marche-
si, F. (2023). Seroprevalence of Crimean Congo hemorrhagic
fever virus in occupational settings: Systematic review and
meta-analysis. Tropical Medicine and Infectious Disease, 8(9),
452. [DOI:10.3390/ tropicalmed8090452] [PMID]

Schulz, A., Barry, Y., Stoek, F., Ba, A., Schulz, J., & Haki, M. L.,
et al. (2021). Crimean-Congo hemorrhagic fever virus anti-
body prevalence in Mauritanian livestock (cattle, goats, sheep
and camels) is stratified by the animal's age. PLoS Neglected
Tropical Diseases, 15(4), €0009228. [DOI:10.1371/journal.
pntd.0009228] [PMID]

Spengler, J. R., Estrada-Pefia, A., Garrison, A. R., Schmaljohn, C.,
Spiropoulou, C. F., & Bergeron, E, etal. (2016). A chronologi-
cal review of experimental infection studies of the role of wild
animals and livestock in the maintenance and transmission of

Crimean-Congo hemorrhagic fever virus. Antiviral Research,
135, 31-47. [DOI:10.1016/j.antiviral.2016.09.013] [PMID]

Tahir, 1., Motwani, J., Moiz, M. A., Kumar, V., Shah, H. H,, &
Hussain, M. S., et al. (2024). Crimean-Congo hemorrhagic
fever outbreak affecting healthcare workers in Pakistan: An
urgent rising concern. Annals of Medicine and Surgery (2012),
86(6), 3201-3203. [DOI:10.1097/MS9.0000000000002127]
[PMID]

Tariq, S., Niaz, F., Safi Vahidy, A., Qidwai, M., Ishaq, M.,
& Abbasher Hussien Mohamed Ahmed, K., et al. (2023).
Crimean-Congo Hemorrhagic Fever (CCHF) in Pakistan: the
daunting threat of an outbreak as Eid-ul-Azha approaches.
Disaster Medicine and Public Health Preparedness, 17, e404.
[DOI:10.1017/ dmp.2023.19] [PMID]

Temirbekov, Zh.T., Dobritsa, P. G., & Kontaruk, B. 1. (1980).
[Study of Crimean hemorrhagic fever in the Chimkent region
of the Kazakh SSR (Russion)]. Proceedings of the IPVE USSR
Academy of Medical Sciences, 19, 160 - 166.

Turliev, Z. S, & Usataeva, G. M. (2019). [Epidemiological situa-
tion in the Republic of Kazakhstan on Congo-Crimean-Congo
hemorrhagic fever (Russion)]. KazNMU Bulletin, 2, 20-23.
[Link]

Myrzakhmetova. et al. (2026). Heterogeneous Circulation of CCHFV Among Cattle in the Turkestan Region. lran J Vet Med, 20(2):271-278.



https://ijvm.ut.ac.ir/
https://doi.org/10.3201/eid2601.190220
https://www.ncbi.nlm.nih.gov/pubmed/31855140
https://doi.org/10.1016/j.ttbdis.2019.101324
https://www.ncbi.nlm.nih.gov/pubmed/31757688
https://doi.org/10.1089/vbz.2019.2529
https://www.ncbi.nlm.nih.gov/pubmed/32155395
https://doi.org/10.1111/j.1863-2378.2009.01269.x
https://www.ncbi.nlm.nih.gov/pubmed/19912604
https://doi.org/10.3390/pathogens12060749
https://www.ncbi.nlm.nih.gov/pubmed/37375439
https://doi.org/10.1016/j.tmaid.2025.102806
https://www.ncbi.nlm.nih.gov/pubmed/39870124
https://scholar.google.com/scholar_lookup?title=Comparative+assessment+of+the+distribution+of+CCHF+and+TBE+viruses+in+the+South-Kazakhstan+oblast+Environ&author=Nurmakhanov,+T.I.&author=Sansyzbayev,+Y.B.&publication_year=2013&journal=Public+Health&volume=2&pages=31%E2%80%9332
https://cyberleninka.ru/article/n/rezultaty-issledovaniya-rasprostranennosti-virusa-krym-kongo-gemorragicheskoy-lihoradki-v-yuzhno-kazahstanskoy-oblasti/viewer
https://doi.org/10.1371/journal.pone.0288587
https://www.ncbi.nlm.nih.gov/pubmed/37943886
https://doi.org/10.3201/eid2902.220976
https://www.ncbi.nlm.nih.gov/pubmed/36692327
https://doi.org/10.3390/tropicalmed8090452
https://www.ncbi.nlm.nih.gov/pubmed/37755913
https://doi.org/10.1371/journal.pntd.0009228
https://www.ncbi.nlm.nih.gov/pubmed/33844691
https://doi.org/10.1016/j.antiviral.2016.09.013
https://www.ncbi.nlm.nih.gov/pubmed/27713073
https://doi.org/10.1097/ms9.0000000000002127
https://www.ncbi.nlm.nih.gov/pubmed/38846901
https://doi.org/10.1017/dmp.2023.19
https://www.ncbi.nlm.nih.gov/pubmed/37264830
https://www.cabidigitallibrary.org/doi/full/10.5555/20203223024

