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Crimean-Congo hemorrhagic fever (CCHF) is indeed to be considered as one of the most
significant vector-borne diseases globally. The virus responsible for CCHF can persist in
various animals and lead to severe infections in humans. Ticks of the Ixodidae family are the
acknowledged vectors of CCHF virus (CCHFV) transmission to humans. In this review,
different tick species from Iran and its neighbors and their roles in the transmission of CCHFV
were evaluated. However, the transmission patterns of CCHF to humans primarily involve
tick bites, direct contact with the blood, organs, or tissues of contaminated animals, and
exposure to CCHF patients are important in virus transmission. The results of this review
confirm that the tick vectors in Iran and its neighbors are very common. Even though tick bite
is one of the most important risk factors for CCHF, it cannot explain all cases, and there are
other important risk factors, such as high-risk occupations and having contact with livestock.
Ticks that have been proven to transmit the disease, especially Hyalomma marginatum, are
scattered in Iran and neighboring countries. Transporting passengers and livestock and
sometimes smuggling livestock are the means of transmitting the virus between neighboring
countries. Therefore, there is a need for joint preparedness and response programs to
prevent and manage CCHF between Iran and its neighbors.

© 2024 Urmia University. All rights reserved.

Introduction

niches, which can cause virus expansion to previously
native areas for Crimean-Congo hemorrhagic fever virus

Ticks are obligate blood feeders infesting a wide
variety of terrestrial and flying vertebrates and a few
marine snakes and lizards. These hematophagous
arthropods, with about 900 species, are divided into three
families, including Argasidae (soft ticks), Ixodidae (hard
ticks), and Nuttalidae. In addition to transmitting different
diseases through biological or mechanical ways, ticks also
can have a negative impact on host health through serious
annoyance, dermatitis, fatigue, malnutrition, and tick
paralysis in humans and animals.!

The ecology and physiology of ticks make them second
only to mosquitoes in the number of pathogens they
vector, while ticks are the most important disease vector
of moderate climates. However, climate change may alter
the diversity and composition of tick species in ecological
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(CCHFV) in the near future.23

The role of ticks in CCHFV transmission was first
confirmed by the development of human disease following
the inoculation of tick extracts.# The biology of hard ticks is
especially suited to support their role as vectors and
reservoirs of CCHFV.5 The CCHFV is an enveloped
negative-sense RNA virus belonging to the Orthonairovirus
genus in the Nairoviridae family of the Bunyavirales order.
Phylogenetic analysis of the CCHFV S-segment suggests
the strains cluster into seven major clades, including clade
I (Africa 2), clade II (Africa 1), clade III (Europe 2), clade IV
(Africa 3), clade V (Europe 1), clade VI (Asia 1), and clade
VII (Asia 2). It is the most important cause of severe and
fatal human hemorrhagic disease and CCHF has a variable
case fatality rate of 3.00% to over 50.00%.°

Department of Pathobiology, Faculty of Veterinary Medicine, Urmia University, Urmia, Iran

E-mail: m.tavassoli@urmia.ac.ir
Salar Zarrabi Ahrabi. DVM, MSc, PhD

Department of Basic Health Science, Health Sciences Faculty, Marmara University, Istanbul, Tiirkiye

E-mail: salar.zarrabi@marmara.edu.tr

@ @ @ This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0)
@ which allows users to read, copy, distribute and make derivative works for non-commercial purposes from the material, as long as

the author of the original work is cited properly.



576 M. Tavassoli et al. Veterinary Research Forum. 2024; 15 (11): 575 - 582

No evidence of disease has been detected in animals
naturally infected with CCHFV. The range of clinical cases
and reports of CCHFV in ticks extends over large regions of
Africa and Eurasia, including Mediterranean region, and
from Middle East to India.” Ticks of the Ixodidae family are
the acknowledged vectors of CCHFV transmission to
humans. Hyalomma marginatum has the most prominent
role globally in the natural history of CCHF in the
Mediterranean basin and Middle Asia. Dramatic increases
in CCHFV circulation occur when Hy marginatum
populations dramatically increase as a result of optimal
weather conditions and anthropogenic ecological changes$
Besides transmission through tick bites, CCHFV infection
can also occur through contact with patients during the
acute phase of illness, or with blood or tissues of viremic
animals. Similar to other tick-borne diseases, human cases
are seasonal. A higher risk of CCHFV infection is widely
associated with tick exposure (tick bite or handling tick
with bare hands) or animal exposure (herders, agricultural
workers, abattoirs, and veterinarians).>® That is why
transmission patterns related to certain occupations, such
as agricultural occupations, health-care workers, and
abattoir workers are associated with higher exposure risk
and higher case fatality rates.l® Additionally, religious
holidays in countries where CCHFV is endemic, such as
Eid-al-Adha, pose an increased risk for human exposure as
cattle and sheep, known vertebrate hosts of CCHFV, are
sacrificed. Nosocomial infections, where there is a human-
to-human transmission, can occur in a healthcare
setting.1112 The incidence of CCHF has increased over the
past decade, especially in Iran, Tiirkiye, and Central Asia.13

To date, the maintenance of CCHFV has been shown in
eight species of unfed ticks, including Rhipicephalus bursa,
Hy. scupense, Hy. anatolicum, Hy. marginatum, Hy.
turanicum, Hy. rufipes, Ixodes ricinus, and Haemaphysalis
spp.- Unfed specimens result from the molt of a previously
fed stage or are newly hatched from eggs. Finding the virus
in unfed ticks unequivocally demonstrated that the virus
survived tick molting or was passed transovarially from
the engorged female to the larvae via the eggs. The virus was
also detected in the eggs of Dermacentor spp. and
Hyalomma spp. These species of ticks are the only ones so
far reported to acquire the virus in nature and pass the
virus to the eggs or the next life cycle stage. Most studies
reporting CCHFV in ticks have relied on collecting ticks
feeding on vertebrate hosts and then detecting the virus.
Thus, CCHFV has been reported so far in 28 tick species
collected from hosts; these include one species of
Amblyomma, one of Dermacentor, 15 species of Hyalomma,
three of Haemaphysalis, one of Ixodes, 10 of Rhipicephalus,
and three species of Argasidae (in the Argas and Ornitho-
doros genera). As mentioned above, ticks of the Ixodidae
family are considered the main vectors of CCHFV.814

In this comprehensive review, we delve into the
intricate aspects of CCHF by examining its vectors,

transmission patterns, and epidemiological trends,
specifically within the geographical region encompassing
Iran and its neighboring countries.

Materials and Methods

The authors conducted a comprehensive literature
review by examining all available papers, including newly
identified taxa from Iran and its neighboring regions, and
new reports on genera and species. This review
encompassed the investigation of tick-borne diseases, with
a particular focus on CCHF and its associated vectors. The
authors also conducted focused searches for keywords,
such as CCHF, vector-borne disease, CCHF in Iran, CCHF
transmission, and CCHF vectors and CCHF in all
neighboring countries by the name.

To facilitate this extensive literature search, the
authors utilized a range of reputable databases, including
Google Scholar, ScienceDirect, Mary Ann Liebert, Scopus,
Web of Science, SpringerLink, Taylor & Francis Online,
Wiley Online Library, BioMed Central, MEDLINE, PubMed,
TR Dizin, and SID. In addition, the authors assessed the
reliability of the identified papers based on factors, such as
citation frequency, journal reputation, and credibility of
the researchers involved.

Ticks species in Iran and neighboring countries.
Crimean-Congo hemorrhagic fever virus vectors are
mainly Hyalomma ticks; however, CCHFV was isolated
from different tick species, including soft tick species
(Argasidae family). Up to the present date, it has been
documented that Iran hosts a diverse range of tick species,
with 50 species identified. These species are distributed
across 11 Argasidae and 39 Ixodidae in 11 genera
occurring in Iran, including two Alveonasus spp. one
Carious spp., three Argas spp., one Otobious spp., and four
Ornithodoros spp. in soft ticks, and three Dermacentor spp.,
nine Heamaphisalys spp., eleven Hyalomma spp., six Ixodes
spp., eight Rhipicephalus spp., and two Amblyomma spp. in
hard ticks.!>-18 The reported diversity of tick species in
Iran's neighboring countries, such as Tiirkiye, has indeed
encountered some variations and disagreements among
different researchers. Aydin and Bakirci’s report indicated
28 species in the family of Ixodidae and four species in the
family of Argasidae.’® Subsequently, Chavshin and Seyyed-
Zadeh reported 55 species in Ixodidae and eight species in
Argasidae for the same region. However, the number of
tick species in Tiirkiye averages between 40 and 60.20

Ticks infestations and the diseases they transmit
present a substantial challenge to the health and
productivity of approximately 10 million livestock in Iraq.
Hoogstraal and Kaiser identified 21 species from various
genera, like Argas spp., Ornithodoros spp., Haemaphysalis
spp. Hyalomma spp., Ixodes spp., and Rhipicephalus spp.
these findings are dated, and there haven't been any recent
reports on tick species in the region. Hoogstraal and Kaiser
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suggested that it's highly likely that there are more tick
species currently inhabiting the region.?! The examination
of existing literature unveiled that Rhipicephalus,
Hyalomma, and Haemaphysalis are the primary genera
responsible for infesting livestock in Iraq.22

The tick fauna is relatively well known in the Saudi
Arabia. Various tick species are indigenous to Saudi
Arabia. According to Perveen et al. reported 37 tick species
and subspecies infesting livestock and wild animals were
documented and  identified  various  tick-host
relationships.22  Literature review revealed that
Amblyomma spp., Haemaphysalis spp., Hyalomma spp., and
Rhipicephalus spp. are the major genera comprising of 17
species infesting livestock in Saudi Arabia.2*

Very little work has been carried out on ticks infesting
in Kuwait. Only seven tick species, including R. annulatus,
Hy. dromedarii, Hy. impeltatum, Hy. schulzei, Hy.
anatolicum, Hy. marginatum, and R. sanguineus have been
documented from Kuwait.25

Oman has a relatively high diversity of flora and fauna,
especially certain arthropod parasites involved in disease
transmission. Twelve tick species have been reported from
Oman, including A variegatum, R annulatus, Hy.
anatolicum, Hy. dromedarii, Hy. impeltatum, Hy. rufipes, R.
sanguineus, O. foleyi, O. savignyi, H. indica, I. hoogstraali,
and Hy. Turanicus.?3

Tick fauna and tick-borne diseases are poorly studied
in Qatar. Six species of ticks, including Hy. dromedarii, Hy.
impeltatum, Hy. aegyptium, Hy. marginatum, Hy. rufipes,
and Hy. anatolicum have been reported on camels, cattle,
humans, and birds from Qatar.z6

The identification and survey study on livestock ticks
in the United Arab Emirates showed that the main ticks
include Hy. dromedarii, Hy. anatolicum, R. sanguineus, and
A. lepidum in region.?’

Pakistan alone presents a huge diversity of ticks due to
its geographical location in the sub-tropical region. More
than 53 tick species were reported in the country, and the
most commonly distributed genera are Rhipicephalus spp.,
Dermacentor spp., Amblyomma spp. Hyalomma spp.
Haemaphysalis spp., Argas spp., and Ornithodoros spp.28

Afghanistan has various species of ticks in terms of tick
fauna. The country's generally mountainous and arid
climate has led to the settlement of ticks adapted to these
climatic conditions. Livestock farming is one of the major
professions in the country, and consequently, the tick
population is actively present. However, due to the
country's exposure to various wars over the past 40 years,
there is a lack of scientific publications and fauna studies.
Hoogstraal reported 39 species of ticks in Afghanistan, but
in recent years, new species have been discovered through
limited research. Various ticks belonging to the genera of
Ixodes spp., Hyalomma spp., Haemaphysalis spp.
Rhipicephalus spp., Argas spp., Ornithodoros spp. and
Aponomma spp., have been reported in published papers.2?

In a report published in the Soviet Union in 1984, it
was documented that the tick species in Turkmenistan
constituted a total of 38 species and subspecies. These
species comprised 12 species of Hyalomma spp. 10
species of Ixodes spp., eight species of Rhipicephalus spp.,
five species of Haemaphysalis spp. and three species of
Dermacentor spp. Notably, all Hyalomma species that had
been reported within the Soviet Union were found to be
present in Turkmenistan. In recent years, there has been a
lack of updated research conducted in the region, and the
reported tick species have not been updated since the
Soviet Union era. Additionally, alongside the ixodid ticks in
Turkmenistan, a tick belonging to the Ornithodoros genus,
which is an Argasid tick reported from the region, has also
been documented.3°

There is limited information available regarding the
tick species found in both Azerbaijan and Armenia.
However, the most concrete report dates back to 1957
when the Soviet Union reported 26 species in the
Azerbaijan region and 23 species in Dermacentor spp.,
Haemaphysalis spp., Ixodes spp., Rhipicephalus spp., Argas
spp., and Ornithodoros spp. In recent years, studies
conducted in the region have identified six tick species on
mammals, and a report published in Azerbaijan
emphasized the significance of 14 tick species of medical
importance. In studies conducted in Armenia, the most
dominant species reported was Dermacentor marginatus.
Furthermore, recent research in Armenia has revealed
the emergence of new tick species, particularly in high-
altitude regions.31.32

History of CCHF and vectors of CCHF in Iran and
neighbors. The history of CCHF in Iran dates to 1970
when the disease was first detected in 45.00% of sheep’s
sera in the country. Between 1970 and 1978, scientists
conducted research on the serology and epidemiology of
CCHF in both humans and livestock in Iran. Then, in 1978,
CCHFV was isolated from engorged Ornithodoros
lahorensis soft ticks (Argasidae) in northeastern Iran. Since
1999, Iran has been actively detecting CCHF cases every
year (mainly in southeastern Iran), with some CCHF cases
being nosocomial.33 Many epidemiological studies have
been conducted throughout Iran, and each year, the
disease is reported from endemic regions of the country.
However, in recent years, there have also been reports of
disease from new regions. In one of these studies, a total of
1027 cases were examined between 2000 and 2014, and
the endemic regions for CCHF disease were identified as
the southeast and central parts of the country.3* The CCHF
in Iran is primarily associated with two tick species,
including Hy. marginatum and Hy. anatolicum, being
particularly prevalent in the central region. Interestingly,
aside from these primary vectors, there are other tick
species, such as Hy. dromedarii, Hy. detritum, and Hy.
asiaticum that have been identified as positives for the
virus genome.3536
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The first report of CCHF in Tiirkiye dates back to the
1970s when the report demonstrated serum positivity in
human cases. The first clinical cases of CCHF appeared in
2002 in the Eastern Anatolia province. Following these
initial cases, the disease rapidly spread in the region.
Subsequently, the Anatolian region of Tiirkiye transitioned
into an endemic area for CCHF. It is noteworthy that Hy.
marginatum is recognized as a main vector of CCHF in
Tiirkiye.3738 Between the years 2002 and 2007, a total of
1820 cases of CCHF were reported from various regions in
the Anatolian region of Tirkiye. As of the last available
statistics in 2018, there were more than 11,000 confirmed
clinical cases of CCHF reported in Tiirkiye from 2002. The
mortality rate associated with these cases was
approximately 5.00%. These figures highlight the
significance of ongoing surveillance and public health
efforts to manage and control CCHF in the country.38

The history of CCHF in Iraq reveals interesting results
spanning from the first reported case until the present.
The initial report of CCHF in Iraq dates back to 1979. After
that, the reported cases remained sporadic in the region
until 2020. However, a notable shift occurred thereafter, as
CCHF started to spread in various regions of the country.
Between 1990 and 2010, more than 300 cases of CCHF
were confirmed in Iraq. However, in the year 2022 alone,
there were 219 confirmed cases of CCHF, indicating a
significant increase. The results further revealed that the
disease has spread notably in the southern region of the
country more than in other regions, and the only vector
represented was Hy. marginatum. This observation
suggests a rising trend of CCHF across all regions of Iraq.3?

Limited information is available regarding CCHF cases
in Saudi Arabia. The first report of CCHF in the country
dates to 1990 in Mecca. Recently, a few new reports about
seropositivity in humans and livestock have been
published. Studies suggested that the main source of CCHF
in Saudi Arabia is imported livestock through Jeddah port.
This highlights the importance of monitoring and
controlling the movement of livestock to prevent the
spread of CCHF in the region. Recent reports have
indicated the detection of virus genome in Hy. schulzei, Hy.
anatolicum, and Hy. dromedarii. However, it appears that
the source of infection might be infected livestock blood
and tissue.#0

There are few reports about CCHF in Kuwait in the last
decades. The only report available is from the early 1980s,
indicating seropositivity in 18 samples. Surprisingly, there
haven't been any recent epidemiological surveys to
accurately assess the occurrence of the disease in the
region, despite the persistence of the vectors.?4!

In Oman, the first reported cases of CCHF occurred in
1995 and involved two farmers who had direct contact
with livestock. Subsequent studies revealed the presence
of ticks in the same area. During the early 2000s, reports in
Oman indicated seropositivity for CCHF in humans, as well

as sheep, goats, and camels. However, clinical cases
witnessed a notable surge after 2011, with recent years
witnessing reports of severe manifestations. Importantly, a
majority of patients with clinical symptoms had a
documented history of contact with livestock. The primary
vector identified in these reports was Hy. anatolicum.*042

The first reported case of CCHF in the United Arab
Emirates was in 1979 when an individual was admitted to
the hospital. Unfortunately, nosocomial transmission
occurred, leading to more than five additional cases,
resulting in three deaths. In the mid-1990s, there was a
high prevalence of CCHF among workers in close contact
with livestock in the United Arab Emirates. This outbreak
was characterized by a significant occurrence of the
disease, particularly among those involved in handling
livestock (35 cases). Unfortunately, the outbreak was
associated with a high fatality rate (62.00%), indicating the
severity of the disease in affected individuals.*> As of the
last decade, there have been no reported cases or
occurrences of CCHF in humans in the United Arab
Emirates. This period of absence of reported cases and
main vector could be attributed to various factors,
including effective public health measures, enhanced
surveillance, and perhaps a reduction in the prevalence of
the virus in the local environment.

Since the first case report in 1976, Pakistan has been
recognized as an endemic area of CCHF. Pakistan faces
several challenges in achieving comprehensive
epidemiological statistics, primarily related to its
healthcare system and socio-cultural conditions. Despite
these challenges, various reports consistently show the
occurrence of CCHF every year, and there is evidence of
increasing trends. For instance, one report documented
2834 cases of CCHF in Pakistan between 1960 and 2019.
Between 2016 and 2023, the reported statistics indicate
more than 45 deaths and hundreds of cases of CCHF in
Pakistan, and Baluchistan province has been known as a
high-risk area. However, it is acknowledged that these
numbers may be an underestimate due to the challenges
associated with data collection, reporting, and health-care
infrastructure. Literature reviews on the main vector of
CCHF in Pakistan have not definitively identified a specific
tick species as a primary vector. However, molecular
detection methods have revealed high positivity for the
CCHF virus in Hyalomma ticks, particularly Hy. anatolicum
and Hy. marginatum.*445

Afghanistan has been acknowledged as an endemic
country for CCHF since 1998, marked by the first
confirmed cases in Takhar province. Subsequently, the
disease has spread throughout the entire country,
reaching 33 out of 34 provinces. Due to limitations in
healthcare systems and the challenging conditions brought
about by conflict and war, Afghanistan has faced
significant hurdles in managing CCHF. Surveillance studies
in Afghanistan commenced in 2007 and the reports from
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these studies, spanning until 2018, documented a total of
1284 cases. These findings reveal a notable and consistent
increase in cases each year. Recently, there have been
several reports indicating the occurrence of CCHF in
various provinces of Afghanistan. Additionally, these
reports have highlighted high mortality rates associated
with the disease. The main vector for CCHF in Afghanistan
has been reported to be Hyalomma spp., with the
dominant species being Hy. marginatum.*6

The last report about CCHF in Turkmenistan dates to
1946. According to the available information, a total of 14
cases were reported until 1968. Following that period,
there is no documented information about CCHF in
Turkmenistan up to the present time.#”

Despite the presence of vectors in Qatar, the Republic
of Azerbaijan, and Armenia, there have been no reported
human cases of CCHF in these regions until now.

Crimean-Congo hemorrhagic fever transmission
patterns and mortality in Iran and neighbors. The
CCHF infection cycle depends on several variables,
illustrating its complex ecology. Ticks serve as vectors
crucial for maintaining and transmitting the virus.
Livestock and wild animals, including rodents and birds,
act as reservoirs, harboring the virus and contributing to
its persistence in nature. Humans, in turn, become
hosts.814 The transmission patterns of CCHF to humans
primarily involve tick bites, direct contact with the blood,
organs, or tissues of contaminated animals, handling of
slaughtered animals, exposure to CCHF patients, and the
risk of nosocomial transmission within health-care
settings.268 The CCHF transmission patterns and mortality
rates exhibit variations in Iran and neighboring countries,
influenced by geographic conditions, tick fauna, livestock
populations, industrial practices, and socio-economic and
socio-cultural factors, as well as the level of knowledge
about the disease among the population. The adequacy of
the health system further contributes to these differences.
The complex interplay of these factors underscores the
need for region-specific approaches in disease
management, surveillance, and public health interventions
to effectively address the distinct dynamics of CCHF in this
geographical context.

The primary transmission patterns in Iran revolve
around direct contact with infected animals, specifically
involving exposure to their organs, blood, and tissues.
Tick bites and nosocomial infection are other modes of
transmission. Reported mortality rates for CCHF in Iran
have shown variations over time. One of the initial
reports indicated a mortality rate exceeding 17.00%.
Subsequent data, spanning from 2009 to 2015, reflected
an average mortality rate of 21.00%, with rates exceeding
11.00% in children. However, the overall average
mortality rates in Iran have been reported to range
between 10.00 and 40.00%, with specific reports citing
both higher and lower rates.484°

A literature review on the transmission patterns of
CCHF in Tirkiye reveals that the main modes of
transmission are tick bites and direct contact with infected
animals. Additionally, nosocomial contamination has been
identified as another route of transmission. Notably,
despite the prevalence of tick-borne and animal-related
transmissions, the highest reported mortality rate is
associated with nosocomial infections, reaching 16.00%.
The last report about the incidence of CCHF in Tiirkiye
returns to 2018 with 5.00% mortality.3850

In response to the rising number of CCHF cases in
Iraq, researchers have directed their focus toward
investigating the infection roots in the region. The
findings highlight that the primary transmission pattern
is closely tied to relationships and direct contact with
animals. This is attributed to the widespread practice of
livestock husbandry in the region. In the first CCHF
report in Iraq, the presence of nosocomial transmission
was noted. The CCHF poses a high risk during religious
gatherings, including events like Eid al-Adha and
Ashura day. These occasions were marked by increased
interaction and potential exposure to animals. Mortality
rates in Iraq have consistently been higher than
10.00%, with the latest reports indicating a notable
increase to over 16.00%.11.39

The incidence of CCHF has witnessed an increase in
Oman in recent years, marking a shift from sporadic cases
to an emerging disease in the region. The associated
mortality rate is reported to be around 30.00%. The
primary transmission pattern identified involves contact
with infected animals, particularly through butchering
practices during Eid al-Adha.*?

Transmission patterns in Pakistan and Afghanistan,
based on lifestyle and socio-economic factors, exhibit
similarities. The infection roots (animal contact, tick bite,
and nosocomial infection) are widespread in both
countries, characterized by a traditional farming culture
and weak healthcare system adequacy. The combination
of these variables contributes to a high mortality rate in
the region. The average mortality rates in Pakistan have
been reported to range from 4.00 to 30.00%. However,
specific reports indicate higher mortality rates exceeding
40.00% in the region. Reports from Afghanistan suggest
no significant differences in mortality compared to
Pakistan, with mortality rates falling within the range of
15.00 to 45.00%.4546

Surveillance of CCHF in Saudi Arabia, Kuwait, United
Arab Emirates, Qatar, Turkmenistan, Azerbaijan, and
Armenia has been limited in recent years, primarily
relying on sporadic case reports and seroepidemiological
research. Consequently, transmission patterns and
accurate mortality rates have not been comprehensively
reported in these countries. There is a need for enhanced
monitoring and screening of cases, reservoirs, and vectors
in the regions.
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In conclusion, the ecology and epidemiology of CCHF in
Iran are only beginning to be understood. Tiirkiye, Iran’s
neighbor to the northwest, has seen a dramatic increase in
the number of human infections since 2002, but the causes
of this increase may be due to both the climatic and
geographic characteristics providing the appropriate
environment for ticks to reproduce and these vectors
spread to rural areas involved with agriculture via cattle,
sheep, goats and small mammals, like hedgehogs, hares,
and rodents. While there is a cumulative temperature
requirement for the molting of Hyalomma ticks, climate
change appears to be only one of many factors. Alterations
in habitat and populations of small mammals and
migratory birds, as well as other factors, are also being
investigated in studies focusing on the potential for CCHF
to spread within Europe, Africa, and Asia. It is noteworthy
that the increase in CCHF cases in Tirkiye in 2008,
followed by a leveling out of case numbers, mirrored what
occurred in Iran during the same period. It should also be
noted that cases in Iran were first identified in 1999 and
increased through 2002 when the first patient was
recognized in Turkiye. Although Iran has not been
included in studies of the ecology and epidemiology of
CCHF, the apparently simultaneous increase in cases
across such distant and different geographic areas raises
questions about CCHFV transmission and the conclusions
of epidemiological studies that have focused only on
Tiirkiye.37 Surprisingly, regions of northwestern Iran that
most closely resemble Tiirkiye do not have the highest
rates of infection in the country. Sistan and Baluchestan
province, the region with the largest numbers of CCHF
cases in Iran, borders Pakistan in the southeast and is
sparsely populated. Its desert terrain has a completely
different ecosystem than northern Iran or Tirkiye, but
Hyalomma ticks harboring CCHFV are present.33
Unfortunately, untili now there have been no
comprehensive studies of the ecological cycle of CCHFV in
that province. Further investigation of factors, including
changes in ecological factors, such as rainfall, humidity,
and temperature across a wide range of areas, may still be
useful, despite the lack of findings from previous studies
focusing on Africa and Europe. Studies of the unique
ecological niche of Sistan and Baluchestan could provide
new information about the establishment, persistence, and
transmission of CCHFV.

As mentioned earlier, the neighboring countries of
Iran, including Pakistan and Afghanistan to the east, and
Tiirkiye and Iraq to the west, are endemic regions for
CCHF. This poses a significant threat to Iran, given its
proximity to these endemic areas. In non-endemic
neighboring countries, the risk of acquiring human
infection is mostly related to the imported livestock
carrying infected ticks. The risk seems to be the greatest
during Hajj season when hundreds of thousands of cattle
are imported to the region for ceremonial sacrifice.

Based on reports on primary transmission patterns, it
is evident that countries where the primary mode of trans-
mission involves contact with infected animals and
nosocomial transmission, tend to exhibit higher mortality
rates compared to the cases associated with tick bites. It
appears that the observed variation in mortality rates,
influenced by transmission routes, may be related to the
viral load in cases. Different transmission routes could
potentially impact the viral load, subsequently influencing
the severity of the disease and associated mortality, but
this has not been proved yet. Certainly, numerous factors
could contribute to the variations in mortality rates,
including host immune response, pathogenicity of virus,
and health system of the country. The interplay of these
factors adds complexity to the understanding of CCHF
outcomes.!3 From seven genotypes of CCHF, four different
geno-types are circulating in Iran, including Asia-1, Asia-2,
Europe-1, and Europe-2. The broad genetic diversity of
CCHFV in Iran reflects the variety of viruses found in
neighboring countries. Iran shares the Asia 1 strain with
Pakistan and Afghanistan, Asia 2 with Central Asia, Europe
2 with Greece, and Europe 1 with Tiirkiye.61433 Ticks that
have been proven to transmit the disease, especially
Hyalomma spp., are scattered in Iran and neighboring
countries. Transporting passengers and livestock and
sometimes smuggling livestock are the means of
transmitting the virus between neighboring countries.
Therefore, there is a need for joint preparedness and
response programs to prevent and manage CCHF between
Iran and its neighbors.

This review confirms that the tick vectors in Iran and
its neighbors are very common, and Hy. marginatum is the
main vector of CCHFV in the region, and the scheme of risk
factors and risk groups for CCHF in Iran does not differ
substantially from the neighbors. Even though tick bite is
one of the most important risk factors for CCHF, it cannot
explain all cases, and there are other important risk
factors, such as high-risk occupations and having contact
with livestock.

Acknowledgments
None.
Conflict of interest

The authors declare that there are no conflicts of
interest in disclosing this work.

References

1. Nicholson WL, Sonenshine DE, Noden BH, et al. Ticks
(ixodida). In: Mullen G, Durden L (Eds). Medical and
veterinary entomology. 3% ed. Auburn, USA: Elsevier
2019; 603-672.



M. Tavassoli et al. Veterinary Research Forum. 2024; 15 (11): xx - xx 581

2. Estrada-Pefia A, Palomar AM, Santibafiez P, et al.
Crimean-Congo hemorrhagic fever virus in ticks,
Southwestern Europe, 2010. Emerg Infect Dis
2012;18(1): 179-180.

3. Gale P, Stephenson B, Brouwer A, et al. Impact of
climate change on risk of incursion of Crimean-Congo
haemorrhagic fever virus in livestock in Europe
through migratory birds. ] Appl Microbiol 2012;
112(2): 246-257.

4. Chumakov MP. A new virus disease - Crimean
hemorrhagic fever [Russian]. Nov Med 1947; 4: 9-11.

5. de la Fuente ], Estrada-Pena A, Venzal JM, et al
Overview: ticks as vectors of pathogens that cause
disease in humans and animals. Front Biosci 2008; 13:
6938-6946.

6. Bente DA, Forrester NL, Watts DM, et al. Crimean-
Congo hemorrhagic fever: history, epidemiology,
pathogenesis, clinical syndrome and genetic diversity.
Antiviral Res 2013; 100(1): 159-189.

7. Shahhosseini N, Wong G, Babuadze G, et al. Crimean-
Congo hemorrhagic fever virus in Asia, Africa and
Europe. Microorganisms 2021; 9(9): 1907. doi:
10.3390/microorganisms9091907.

8. Gargili A, Estrada-Pefia A, Spengler JR, et al. The role of
ticks in the maintenance and transmission of Crimean-
Congo hemorrhagic fever virus: a review of published
field and laboratory studies. Antiviral Res 2017; 144:
93-119.

9. Aslam M, Abbas RZ, Alsayegh A. Distribution pattern of
Crimean-Congo hemorrhagic fever in Asia and the
Middle East. Front Public Health. 2023; 11: 1093817.
doi: 10.3389/fpubh.2023.1093817.

10. Sharifi-Mood B, Metanat M, Alavi-Naini R. Prevalence of
Crimean-Congo hemorrhagic fever among high risk
human groups. Int ] High Risk Behav Addict 2014; 3(1):
€11520. doi: 10.5812 /ijhrba.11520.

11. Hajian M, Mohaghegh S. Factors Influencing the health
of participants in religious mass gathering ceremonies
in Iraq: a systematic review. Trauma Monthly 2023;
28(1): 694-714.

12.Tsergouli K, Karampatakis T, Haidich AB, et al
Nosocomial infections caused by Crimean-Congo
haemorrhagic fever virus. ] Hosp Infect 2020; 105(1):
43-52

13.Nasirian H. New aspects about Crimean-Congo
hemorrhagic fever (CCHF) cases and associated fatality
trends: a global systematic review and meta-analysis.
Comp Immunol Microbiol Infect Dis 2020; 69: 101429.
doi: 10.1016/j.cimid.2020.101429.

14. Ahrabi SZ, Akyildiz G, Kar S, et al. Detection of the
Crimean-Congo hemorrhagic fever virus genome in
questing Ixodes spp. and Haemaphysalis spp. in the
periurban forestry areas of Istanbul: has a new biorisk
emerged? Vector Borne Zoonotic Dis 2023; 23(10):
528-536.

15. Hosseini-Chegeni A, Tavakoli M, Telmadarraiy Z. The
updated list of ticks (Acari: Ixodidae & Argasidae)
occurring in Iran with a key to the identification of
species. Syst Appl Acarol 2019; 24(11): 2133-2166.

16.Piazak N. The first report of Amblyomma lepidum
(Donitz, 1909) in Iran. Iranian ] Publ Health 2005;
34(2): 70-73.

17.Tavassoli M, Mohamadi E. First report of Ixodes
(Pholeoixodes) hexagonus on chukar (Alectores chukar)
in Northwest of Iran and it’s public health importance.
Persian ] Acarol 2015; 4(1): 205-211.

18. Torabpour S, Soltani A, Sadeghi S, et al. The first
detection of Amblyomma hebraeum (Acarina:
Ixodidae) in Iran. Vet Parasitol Reg Stud Reports 2019;
16:100276. doi: 10.1016/j.vprsr.2019.100276.

19. Aydin L, Bakirci S. Geographical distribution of ticks in
Turkey. Parasitol Res 2007;101(Suppl 2): S163-S166.

20.Chavshin AR, Seyyed-Zadeh SJ. Ticks and tick-borne
diseases in the Middle East. In: Nuttal P (Ed).
Climate, ticks and disease. Oxford, UK: CABI 2021;
469-476.

21.Hoogstraal H, Kaiser M. The ticks (Ixodoidea) of Iraq:
keys, hosts, and distribution. ] Iraqi Med Prof 1958;
6(2-3): 58-84.

22.Mohammad M. A bio-taxonomic study on the hard ticks
(Acari: Ixodidae) of some domestic and wild animal
from Iraqg. Ph.D. Thesis, College of Sciences, University
of Baghdad. Baghdad, Iraq; 1996.

23.Perveen N, Muzaffar SB, Al-Deeb MA. Ticks and tick-
borne diseases of livestock in the Middle East and
North Africa: a review. Insects 2021; 12(1): 83. doi:
10.3390/insects12010083.

24. Abdally MH, Al-Marri TM, Abdally HM, et al. Incidence
and prevalence of hard ticks in ruminants of Al-Ahsa
oasis region, Kingdom of Saudi Arabia. World's Vet ]
2020; 10(3): 276-285.

25.Converse ]JD, Moussa MI. Quaranfil virus from
Hyalomma dromedarii (Acari: ixodoidea) collected in
Kuwait, Iraq and Yemen. ] Med Entomol 1982; 19(2):
209-210.

26.Schaffner F, Bansal D, Mardini K, et al. Vectors and
vector-borne diseases in Qatar: current status, key
challenges and future prospects. ] Am Mosq Control
Assoc 2021; 39(1): 3-13.

27.Perveen N, Muzaffar SB, Al-Deeb MA. Prevalence,
distribution, and molecular record of four hard ticks
from livestock in the United Arab Emirates. Insects
2021;12(11): 1016. doi: 10.3390/insects12111016.

28.Rahman A, Kashif M, Nasir A, et al. A review of tick and
tick control strategies in Pakistan. Pak ] Med Health Sci
2022;16(1): 652-655.

29.Hoogstraal H. Biological patterns in the Afghanistan
tick fauna. In Proceedings: The 3t international
congress of acarology; Prague, Czech 1973: 511-514.

30.Berdyyev A, Amanguliyev A, Meledzhayeva MA.



582 M. Tavassoli et al. Veterinary Research Forum. 2024; 15 (11): 575 - 582

Study of bloodsucking ticks in Turkmenistan in Light
of Teaching of Academician Ye. N. Pavlovskiy. USSR
Report Life Sci Biomed Behav Sci 1984; 1: 36-42.

31. Manukian DV, Oganesian AS, Shakhnazarian SA, et al.
The species composition of mosquitoes and ticks in
Armenia [Russian]. Med Parazitol (Mosk) 2006; 1:
31-33.

32.0rlova MV, Doronin IV, Doronina MA, et al. A review of
Ixodid ticks (Acari: Ixodidae) associated with Lacerta
spp- (Reptilia: Lacertidae) from the Caucasus and
adjacent territory. Diversity 2023; 15(9): 1026. doi:
10.3390/d15091026.

33. Chinikar S, Ghiasi S, Hewson R, et al. Crimean-Congo
hemorrhagic fever in Iran and neighboring countries. ]
Clin Virol 2010; 47(2): 110-114.

34. Ahmadkhani M, Alesheikh AA, Khakifirouz S, et al.
Space-time epidemiology  of  Crimean-Congo
hemorrhagic fever (CCHF) in Iran. Ticks Tick Borne Dis
2018;9(2): 207-216.

35. Elyasi A, Jahanifard E, Sharififard M, et al. Geographical
distribution of five major tick vectors of Crimean-
Congo hemorrhagic fever in Iran, 2003-2017 (A review
article) ] Mazandaran Univ Med Sci. 2018; 28(166):
231-245.

36. Telmadarraiy Z, Chinikar S, Vatandoost H, et al. Vectors
of Crimean-Congo hemorrhagic fever virus in Iran. ]
Arthropod Borne Dis 2015; 9(2): 137-147.

37. Akyildiz G, Bente D, Keles AG, et al. High prevalence
and different genotypes of Crimean-Congo
hemorrhagic fever virus genome in questing unfed
adult Hyalomma marginatum in Thrace, Turkey. Ticks
Tick Borne Dis 2021; 12(2): 101622. doi: 10.1016/
jttbdis.2020.101622.

38.Ciil R, Egri M, Onder Y, et al. Determination of
seroprevalence and risk factors of Crimean-Congo
haemorrhagic fever (CCHF) in the endemic region in
Turkey: a population-based cross-sectional study. ]
Trop Med 2021; 2021: 9945089. doi:
10.1155/2021/99450809.

39.Alhilfi RA, Khaleel HA, Raheem BM, et al. Large
outbreak of Crimean-Congo haemorrhagic fever in
Iraq, 2022. IJID Reg 2023; 6: 76-79.

40. Perveen N, Khan G. Crimean-Congo hemorrhagic fever
in the Arab world: a systematic review. Front Vet Sci

2022;9:938601. doi: 10.3389 /fvets.2022.938601.

41. Al-Nakib W, Lloyd G, El-Mekki A, et al. Preliminary
report on arbovirus-antibody prevalence among
patients in Kuwait: evidence of Congo-Crimean virus
infection. Trans R Soc Trop Med Hyg 1984; 78(4):
474-476.

42.Al-Abri SS, Hewson R, Al-Kindi H, et al. Clinical and
molecular  epidemiology  of  Crimean-Congo
hemorrhagic fever in Oman. PLoS Negl Trop Dis
2019; 13(4): e0007100. doi: 10.1371/journal.
pntd.0007100.

43.Khan AS, Maupin GO, Rollin PE, et al. An outbreak of
Crimean-Congo hemorrhagic fever in the United Arab
Emirates, 1994-1995. Am ] Trop Med Hyg 1997; 57(5):
519-525.

44, Farooq H, Beveridge N, Fletcher T, et al. A systematic
review on the incidence and mortality of Crimean-
Congo haemorrhagic fever (CCHF) in Pakistan. Int ]
Infect Dis 2020; 101(S1): 250. doi: 10.1016/
j1jid.2020.11.088.

45.Masood I, Tahir MJ], Naeem A, et al. The new wave of
Congo virus in Pakistan: emerging threat. Trop Med
Health 2023; 51(1): 62. doi: 10.1186/s41182-023-
00559-z.

46.Sahak MN, Arifi F, Saeedzai SA. Descriptive
epidemiology of Crimean-Congo hemorrhagic fever
(CCHF) in Afghanistan: reported cases to National
Surveillance System, 2016-2018. Int | Infect Dis 2019;
88: 135-140.

47.Fereidouni M, Apanaskevich D A, Pecor D, et al
Crimean-Congo hemorrhagic fever virus in Central,
Eastern, and South-eastern Asia. Virologica Sinica
2023; 38(2),171-183. doi: 10.1016/j.virs.2023.01.001.

48. Aslani D, Salehi-Vaziri M, Baniasadi V, et al. Crimean-
Congo hemorrhagic fever among children in Iran. Arch
Virol 2017; 162(3): 721-725.

49.Keshtkar-Jahromi M, Sajadi MM, Ansari H, et al
Crimean-Congo hemorrhagic fever in Iran. Antiviral
Res 2013; 100(1): 20-28.

50. Leblebicioglu H, Sunbul M, Guner R, et al. Healthcare-
associated Crimean-Congo haemorrhagic fever in
Turkey, 2002-2014: a multicentre retrospective cross-
sectional study. Clin Microbiol Infect 2016; 22(4):
387.e1-387.e4.doi: 10.1016/j.cmi.2015.11.024.



