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TICK-BORNE PATHOGENS IN ARMENIA:
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Tick-borne diseases represent an increasing threat to human and animal health
worldwide, yet their epidemiological characteristics remain insufficiently studied
in many regions, including Armenia. This review summarizes published data on
tick-borne pathogens in Armenia since 2000, with a focus on ixodid (hard) ticks as
the primary vectors of epidemiological importance. Available studies demonstrate
the circulation of a diverse range of pathogens, including viral, bacterial, and
protozoan agents. Their presence across different ecological zones indicates the
existence of active natural foci and highlights the role of Armenia’s environmental
diversity in the circulation of pathogens. However, available data remain fragmented
and geographically limited, preventing a comprehensive understanding of the
distribution and epidemiological significance of these pathogens. Further studies,
based on standardized methodologies, expanded geographic coverage, and integra-
ted surveillance approaches, are necessary to enhance knowledge of tick-borne
infections and support effective public and veterinary health strategies in Armenia.
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Introduction. Ticks are obligate hematophagous ectoparasites with a wide
range of terrestrial and volant hosts. Due to their considerable medical and veterinary
importance, ticks act as vectors for a variety of viral, bacterial, and protozoan
pathogens. Approximately 1000 tick species have been described worldwide, all
classified within the order Ixodida and distributed among three extant families:
Argasidae, Ixodidae, and Nuttalliellidae [1, 2].

Situated in the Transcaucasian Region, Armenia, is characterized by
pronounced landscape heterogeneity and diverse ecological conditions, including
arid, semi-arid, and humid zones that foster rich biodiversity. The country’s climatic
variability and heterogeneous landscapes support the survival and distribution of tick
populations and contribute to the transmission of associated pathogens [3, 4]. Studies
of tick-borne diseases in Armenia date back to the 1930s, when piroplasmosis in
cattle and its tick vectors were already being investigated [5]. Recent entomological
studies have identified a diverse tick fauna in Armenia, represented by multiple
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genera, including Ixodes, Dermacentor, Hyalomma, Rhipicephalus, and Haemaphy-
salis, with more than 30 ixodid tick species recorded across the country [4, 6].

Molecular and ecological studies have documented additional tick species and
host associations, as well as a wide array of bacterial and parasitic agents, including
members of the genera Borrelia, Anaplasma, Ehrlichia, Rickettsia, Francisella,
Babesia, and Theileria. These findings highlight considerable pathogen diversity and
frequent co-infections within tick populations [7]. Furthermore, the circulation of
Crimean-Congo hemorrhagic fever virus has been demonstrated by the detection of
viral antigen in ixodid ticks [8] and subsequently confirmed through molecular
identification of viral RNA in tick populations [4]. Despite the growing number of
studies on tick fauna and associated pathogens in Armenia, the available data remain
fragmented and inconsistent. Most studies have focused on specific pathogens,
restricted geographic regions or particular host species [4, 8, 9, 10], leading to the
absence of a comprehensive overview of tick-borne pathogens in the country.
This makes it difficult to fully understand pathogen diversity and distribution and
highlights the need for a critical evaluation of existing data to provide a coherent
overview of tick-borne pathogens in Armenia.

The aim of this study is to summarize published data on tick-borne pathogens
in Armenia since 2000 with particular emphasis on pathogen diversity, distribution,
and current research gaps, focusing on ixodid (hard) ticks as the primary vectors of
epidemiological importance.

Experimental Part.

Epidemiological Importance of Ticks as Vectors. Vector-borne diseases in
general represent a major global public health burden, accounting for approximately
17% of all communicable diseases and causing more than 700 000 deaths annually
with over 80% of the world’s population at risk of at least one such disease.
These diseases are increasingly expanding beyond their traditional geographic
ranges due to factors such as climate change, urbanization, and global travel, leading
to the emergence of new transmission foci in previously unaffected regions [11].

Ticks are among the most important vectors of infectious diseases worldwide,
second only to mosquitoes in their impact on human health [12]. They are obligate
hematophagous ectoparasites capable of transmitting a wide variety of pathogens,
including viruses, bacteria, and protozoa, during their blood-feeding process [13].
The epidemiological importance of ticks is further enhanced by their ability to harbor
multiple pathogens simultaneously and to transmit co-infections to hosts [14]. Of the
known tick groups, two families are of primary medical importance: the hard ticks
(Ixodidae) and the soft ticks (Argasidae), both of which include species involved in
pathogen transmission [15]. In recent decades, the incidence and geographic
distribution of tick-borne diseases have increased significantly, driven by the
expansion of tick populations and the spread of suitable habitats [14, 16].
This growing diversity and distribution of tick-borne pathogens pose an increasing
threat to both human and animal health worldwide.

Against this global background, the epidemiological importance of ticks is
also increasingly recognized at the regional level, including in the South Caucasus,
as demonstrated by recent studies reporting diverse tick species and the circulation
of multiple pathogens in Armenia [4, 7, 8]. Although the overall burden of tick-borne
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diseases in Armenia remains insufficiently characterized, available evidence
suggests that these infections represent an important and potentially growing public
and veterinary health concern.

Tick Fauna of Armenia. In this review, we focus on hard ticks (Ixodidae),
which represent the primary vectors of tick-borne pathogens in Armenia. They are
the most epidemiologically significant group in the country, acting as vectors of
numerous pathogens affecting both humans and animals. According to available
studies, the tick fauna of Armenia is diverse and includes more than 30 species distri-
buted across various ecological zones (see Table). The most commonly reported genera
include Ixodes, Dermacentor, Hyalomma, Rhipicephalus, and Haemaphysalis, which
are widely distributed and associated with a broad range of vertebrate hosts [7, 17].
The composition and distribution of tick species vary depending on environmental
conditions, host availability, and landscape characteristics, reflecting the ecological
complexity of the region [7]. This diversity of tick vectors creates favorable conditions
for the circulation and maintenance of multiple tick-borne pathogens in Armenia.

Ixodid tick species reported in Armenia since 2000, identified using morphological methods
(species names standardized to current taxonomy)

N Tick species Research year References
2009-2012 [9]
[18]
2015-2017 [17]
1 | Dermacentor marginatus (Sulzer, 1776) 2016 [8]
[10]
2021 [4]
2022-2024 [6]
2 | Dermacentor niveus (Neumann, 1897) 2021 [4]
3 | Dermacentor pictus (Hermann, 1804) 2009-2012 [[19§|]
4 | Dermacentor raskemensis (Pomerantzev, 1946) [18]
. . 2021 [4]
5 | Dermacentor reticulatus (Fabricius, 1794) 20222024 [6]
6 | Haemaphysalis caucasica (Olenev, 1928) 20222024 [6]*
. 2009-2012 [9]
7 | Haemaphysalis parva (Neumann, 1897) 2022-2024 [6]*
Haemaphysalis punctata 2015-2021 [17]
8 (Canestrini & Fanzago, 1878) 2021 [4]
' 2022-2024 [61*
Hyalomma anatolicum anatolicum 2009-2012 [9]
9 20092012 [19]
(Schulze & Schlottke, 1930) 2021 4]
s . 2015-2017 [17]
10 | Hyalomma asiaticum (Schiilze & Schlottke, 1929) 2022-2024 [6]*
11 Hyalomma asiaticum caucasicum 2009-2012 [9]
(Pomerantzev, 1940) [10]
12 | Hyalomma excavatum (Koch, 1844) [20]
[20]
2016 [8]
13 | Hyalomma marginatum (Koch, 1844) 2017 [7]
2021 [4]
2022-2024 [61*
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14 | Ixodes laguri (Olenev, 1929) 2022-2024 [61*
2015-2017 [17]

2016 [8]

15 | Ixodes ricinus (Linnaeus, 1758) 2017 [7]
2021 [4]

2022-2024 [e1*

2009-2012 [9]

2009-2012 [19]

2015-2017 [17]

16 | Rhipicephalus annulatus (Say, 1821) 2016 [8]
[10]

2021 [4]

2022-2024 [e1*

2009-2012 [9]

2009-2012 [19]

[20]

17 | Rhipicephalus bursa (Canestrini & Fanzago, 1878) 2016 [8]
[10]

2021 [4]

2022-2024 [e1*

2016 [8]

[10]

18 | Rhipicephalus sanguineus (Latreille, 1806) 2017 [7]
2021 [4]

2022-2024 [e1*

Note: * data from Manucharyan et al. (2025) [6] are derived from a preprint and have not yet undergone
peer review.

Tick-borne Pathogens in Armenia. Available studies conducted in Armenia
since 2000 have demonstrated the circulation of a diverse range of tick-borne
pathogens across different ecological zones of the country. These findings reflect
both the environmental heterogeneity of Armenia and the wide distribution of ixodid
tick species, which together create favorable conditions for the maintenance of
natural infection foci. Investigations have identified viral, bacterial, and protozoan
pathogens in tick populations and animal hosts. Among them, Crimean—Congo
hemorrhagic fever virus represents the most significant viral agent, while bacterial
pathogens include members of the genera Anaplasma, Rickettsia, Borrelia,
and Francisella. In addition, protozoan parasites such as Babesia and Theileria
are widely reported, particularly in livestock-associated systems [4, 7, 8, 10].
The detection of these pathogens in different regions and host species indicates the
presence of active natural foci and highlights the ongoing risk of transmission to both
humans and animals. However, despite the increasing number of studies, the overall
epidemiological picture remains incomplete due to differences in study design,
geographic coverage, and methodological approaches.

In the following sections, tick-borne pathogens reported in Armenia are
discussed according to their major taxonomic groups (viral, bacterial, and parasitic),
with the analysis restricted to ixodid (hard) ticks and studies published since 2000 to
reflect current epidemiological knowledge.
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Tick-borne Viral Pathogens in Armenia. Tick-borne viral pathogens, particu-
larly Crimean-Congo hemorrhagic fever virus (CCHFV), are widely distributed
across the South Caucasus and neighboring regions, where they represent an
important public health concern. CCHFV is a tick-borne zoonotic pathogen that
causes a severe viral hemorrhagic disease in humans. The virus belongs to the genus
Orthonairovirus within the family Nairoviridae and is widely distributed across
Africa, Asia, Eastern Europe, and the Middle East. CCHFV is primarily transmitted
to humans through the bites of infected ticks, particularly those of the genus
Hyalomma, although transmission may also occur through direct contact with the
blood or tissues of infected animals or humans. The virus circulates in a tick—animal—
tick cycle involving a wide range of wild and domestic vertebrate hosts, which
typically remain asymptomatic [21].

In humans infection with CCHFV can lead to severe clinical manifestations,
including hemorrhagic symptoms, with reported case fatality rates ranging from
approximately 10% to 40% during outbreaks. The widespread distribution of the
virus, combined with its high pathogenicity and the absence of widely available
vaccines, makes CCHFYV a significant public health concern, especially in endemic
regions [21].

The first evidence of CCHFV in Armenia dates back to the 1970s, when the
virus was isolated from the blood of a patient with clinically confirmed disease [22].
This remains the only laboratory-confirmed severe human case reported in the
country. Following these early findings, research on CCHFV in Armenia remained
limited for several decades, and no systematic investigations were conducted until
more recent studies. Renewed interest in CCHFV emerged with the study by
Gevorgyan et al. (2019) [8], which provided the first evidence of virus circulation in
Armenia through the detection of viral antigen in ixodid tick populations. These
findings were subsequently strengthened by molecular studies, which confirmed the
presence of viral RNA in ticks and provided more robust evidence of active virus
circulation in the country [4]. However, these studies currently represent the only
available data on CCHFV circulation in Armenia.

The detection of CCHFV in tick populations in Armenia indicates the
presence of active natural foci of infection and highlights the potential risk of
transmission to humans and animals, particularly in regions with intensive livestock
farming and high tick activity. Although only limited human cases have been
documented, the confirmed circulation of the virus in vector populations suggests
that CCHFV may be underrecognized in the country. Given the severity of the
disease and its high case fatality rates, these findings underscore the importance of
continuous surveillance, expanded epidemiological studies, and the implementation
of effective monitoring strategies to better assess and mitigate the risk of CCHFV
in Armenia.

Tick-borne Bacterial Pathogens in Armenia. Tick-borne bacterial pathogens,
including species of the genera Rickettsia, Borrelia, Anaplasma, and Francisella, are
widely reported across the South Caucasus and surrounding regions. They represent
a diverse group of pathogens of significant medical and veterinary importance,
responsible for a range of zoonotic infections in both humans and animals.
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Tick-borne bacterial infections are often characterized by complex transmission
cycles involving multiple vertebrate hosts and vector species, and several pathogens
are considered emerging or re-emerging due to changes in environmental conditions
and vector distribution [12, 13].

Historical data on tick-borne bacterial pathogens in Armenia are relatively
limited. One of the earliest indications of their circulation was reported by
Tarasevich et al. (1976) [23], who demonstrated the presence of natural foci of
rickettsioses in the Armenian SSR, detecting spotted fever group rickettsiae in ixodid
ticks and serological evidence of infection in both humans and animals. These
findings suggested that tick-borne bacterial agents, including rickettsiae and Coxiella
burnetii, were already established in local ecosystems. Subsequent advances
in laboratory methods allowed for more detailed characterization of these
pathogens [24].

Since 2000, the application of molecular and epidemiological approaches has
substantially improved the detection and characterization of tick-borne bacterial
pathogens in Armenia. Recent studies have confirmed the circulation of several
clinically significant bacterial agents within ixodid tick populations, including
members of the genera Rickettsia, Anaplasma, Ehrlichia, and Borrelia. Spotted fever
group rickettsiae appear to be among the most frequently detected pathogens,
while Anaplasma phagocytophilum has been identified as one of the most prevalent
bacterial agents in ticks collected from livestock [7]. Earlier field and veterinary
investigations also reported the emergence and spread of anaplasmosis in different
regions of Armenia, highlighting its epidemiological significance and the role of
ixodid ticks as vectors [9]. In addition, evidence of Borrelia circulation in Armenian
tick populations has been reported in ecological and monitoring studies, indicating
the presence of Lyme borreliosis foci in the region [17].

These findings collectively demonstrate that ixodid ticks in Armenia harbor
a diverse assemblage of bacterial pathogens with zoonotic potential, emphasizing
the importance of continued surveillance, molecular diagnostics, and comprehensive
ecological studies to better understand their distribution and public health impact.

Tick-borne Protozoan Pathogens in Armenia. Tick-borne protozoan pathogens,
particularly Babesia and Theileria species, are widely distributed in the South
Caucasus and play a significant role in livestock health in the region. These parasites
represent an important group of parasites affecting both human and animal health
worldwide. They are primarily transmitted by ixodid ticks and maintained in
transmission cycles involving domestic and wild vertebrate hosts. Infections caused
by these organisms are of considerable veterinary importance, as they can lead to
significant morbidity and economic losses in livestock populations, especially in
regions where tick vectors are widely distributed [13].

Studies of tick-borne infections in Armenia date back to the early 20th century
and were initially focused on hemoparasitic diseases of livestock and their tick
vectors. Early work by Mamikonyan described piroplasmosis and related infections
in cattle, as well as the role of ticks in their transmission [5]. Subsequent
investigations expanded this knowledge by identifying specific tick species involved
in pathogen transmission, including Hyalomma marginatum, and by examining
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hemosporidian infections in farm animals [25, 26]. These early studies were
primarily veterinary in scope and laid the foundation for later research on tick-borne
protozoa in the region. However, for many years, investigations remained largely
descriptive and lacked detailed characterization of the causative agents.

Since 2000, advances in molecular and epidemiological methods have
significantly improved the detection and identification of tick-borne protozoan
pathogens in Armenia. Recent studies have confirmed the circulation of several
protozoan species within tick populations and animal hosts, particularly members of
the genera Babesia and Theileria. These pathogens have been detected across
different ecological zones of the country and are closely associated with livestock
production systems and grazing practices [7, 10]. Their presence in ixodid ticks and
domestic animals indicates the persistence of natural transmission cycles and
ongoing exposure risk for susceptible hosts.

The widespread occurrence of protozoan pathogens in Armenia highlights
their continued veterinary and economic significance. Infections caused by Babesia
and Theileria species can lead to reduced productivity, increased mortality,
and substantial economic losses in livestock [13]. Despite their importance,
comprehensive data on their distribution, species diversity, and epidemiological
patterns remain limited. Therefore, further studies integrating molecular diagnostics,
ecological analysis, and long-term surveillance are essential to better understand
the dynamics of tick-borne protozoan infections and to develop effective control
strategies in Armenia.

Conclusion. This review summarizes current knowledge on tick-borne
pathogens in Armenia since 2000, with a particular focus on ixodid ticks as the
primary vectors of epidemiological importance. Available studies demonstrate that
Armenia harbors a diverse range of tick-borne pathogens, including viral, bacterial,
and protozoan agents. Among them, Crimean-Congo hemorrhagic fever virus
represents the most significant viral pathogen, while bacterial agents such as
Rickettsia, Anaplasma, Borrelia, and Francisella, as well as protozoan parasites of
the genera Babesia and Theileria, are widely distributed in tick populations and
animal hosts. These findings indicate the presence of active natural foci of infection
and highlight the role of Armenia’s diverse ecological conditions in supporting the
circulation of multiple pathogens. At the same time, the available data remains
limited and fragmented, with studies often restricted to specific regions, host species,
or individual pathogens. Comprehensive information on pathogen distribution,
prevalence, and epidemiological dynamics at the national level is still lacking.
Therefore, further research based on standardized methodologies, expanded geogra-
phic coverage, and integrated approaches is essential. Continuous surveillance and
multidisciplinary studies will be critical for improving our understanding of tick-
borne infections in Armenia and for developing effective strategies to reduce their
impact on human and animal health.
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HATOI'EHBI, ITEPEJABAEMBIE KJIEINAMHW B APMEHMU.
OB30P KJIEHIEM CEMEUNCTBA IXODID U CBA3AHHBIX C HUMU
ITATOI'EHOB C 2000 'OJA

3aboseBaHus, mepegaBaeMble KICMAMH, MPEACTaBIAIOT COOOW Bo3pac-
TAIONIYI0 yrpo3y 370POBBIO JIOACH W JKUBOTHBIX BO BCEM MHpE, OIHAKO HX
SIHUIEMHOJIOTUIECKIE XapaKTEPUCTUKA BO MHOTUX PETHOHAX, BKIFOYast ApMEHHIO,
OCTaIOTCSI HEJOCTAaTOYHO M3Y4YeHHBIMH. B nanHOi pabote 0000mIeHBI OITy0nrKo-
BaHHBIC JIAHHBIC O BO30YAMTEISIX KIICHICBBIX 3a0oneBanuit B Apmenuu ¢ 2000 r. ¢
aKIIEHTOM Ha MKCOIOBBIX (’KECTKHX) KJIEIaX KaK OCHOBHBIX MEPEHOCUHUKOB DIIHJIE-
MHUOJIOTHYECKH 3HAYNMBIX WHpeKnui. Fimerommecs uccine1oBaHust IeMOHCTPUPYIOT
MUPKYJSIHUIO IMIUPOKOTO CIIEKTpa MaTOreHOB, BKIII0UAsi BUPYCHbIC, OaKTepHalbHbIC
Y TIPOTO30IHBIE areHTHI, HaJMYWe KOTOPHIX B Pa3lMYHBIX IKOJIOTHYECKHX 30HAX
CBUJIETEIBCTBYET O CYIIECTBOBAHUH aKTUBHBIX MTPUPOIHBIX 0Y9aroB M O JIEPKUBAET
POJIb 3KOJIOTHYECKOT0 pa3Hoo0pa3us ApMEHUU B UX MUPKYIAIUU. OHAKO JOCTYII-
HBIE JJAHHBIC OCTAIOTCS (PparMEHTAPHBIMH U reorpapuuecKy OrpaHHYCHHBIMHU, YTO
MPETATCTBYET BCECTOPOHHEMY IMOHUMAHHIO PACTIPOCTPAHEHHUS W DIUAEMHUOIIOTH-
YECKOM 3HAYMMOCTH 3TUX NAaTOT€HOB. JlanbHeillne uccieaoBaHus, OCHOBaHHbBIE Ha
CTaHJAPTU3UPOBAHHBIX METOJaX, PACHIMPEHHOM TreorpauueckoM OXBaTe H
WHTETPUPOBAHHBIX MOX0AaX K MHUIEMHUOIOTHYECKOMY HA[30PY, HEOOXOIUMBI JIIs
yrayOneHns 3HaHWW O KIEHIeBhIX HMHMEKIUAX u pa3paboTKu 3PPEeKTUBHBIX
CTpaTeTHii 3JpaBOOXPaHEHHS CPEAH HACEICHUS U )KUBOTHBIX B ApMEHHH.



