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One of the public health challenges is the control of Crimean-Congo hemorrhagic fever
(CCHF), as this viral zoonotic disease infected both animals and humans, sometimes
leading to death. Re-emergence of this endemic in some regions, such as our country,
to the need for more documented information and facts about it, Iraq, has led
transmitted, infected, and prevent it. Therefore, this review aimed to summarize main
information about this infection. The causative virus consists of a globular RNA genome
particle with a segmented negative sense encapsulated in a lipid structure containing
or direct contact with infected viral glycoproteins. Infection usually occurs by ticks
human or animal tissue or blood. The causative virus has a high ability to transmit in
Infection in areas with mammals, whether large or small, such as rabbits and cattle.
animals is asymptomatic, while in peoples it is manifested by high fever and ends with
hemorrhagic syndrome. It is recommended to implement preventive measures to
control tick vectors in endemic countries, and to encourage collaboration between
clinical veterinary, physicians and ecologists’ researchers
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Introduction

A zoonosis defined simply as an infectious
disease caused by pathogens transmitted
between animal species and humans [1-3]. It
represents a public health challenge recently,
especially after the emergence of the last
pandemic (Covid-19), which has led to harm
millions of peoples around the world, in
addition to economic losses. Therefore, there
remain fears of the emergence of other
epidemics that may be out of control, especially
viral ones [4-6]. One of the zoonotic diseases
affecting humans is Crimean-Congo
hemorrhagic fever (CCHF), the pathogen of
which is a virus belonging to the Nairoviridae
family, and characterized by symptoms pre-
hemorrhagic syndrome [7], such as high fever
with myalgia and gastrointestinal symptoms,
and it may develop into hemorrhagic

manifestations from various organs, with a
mortality rate of up to 30%. This hemorrhagic
disease is usually transmitted to humans by
ticks or contact with body fluids of infected
animals or individuals [8,9]. On the other hand,
it is in wild and domestic animals without
clinical symptoms, but the virus multiplies and
is an effective source of disease for ticks and
humans, especially during the infection, which
usually not exceeding 15 days [10].

In 1944-1945 it was confirmed for the first
time in Russian soldiers and peasants in the
Crimea and in 1956 in the Congo, exposed to
ticks. Ticks, especially of the genus Hyalomma,
are natural vectors and reservoirs of this
causative virus, as they maintain this virus for
long periods of months or even years [11]. It is
worth noting that cattle are a common home
host for the adult stage of this genus [12]. In
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2016 prevalence rates were between 20 and
30% in Iraq, Iran and Turkey in cattle, camels
and sheep. CCHF has been identified as
potentially endemic throughout Africa, Asia
and the Middle East. It should be noted that
global warming induces a change in the
distribution of vectors, which may lead to an
increased risk of this viral agent appearing in
new geographical regions. Turkey and Iran,
two of Iraq's neighbors, are endemic to CCHF
and have confirmed reports of recent
outbreaks and rising cases. Depending on the
statements of the Iraqi Ministry of Health, there
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has been a rise in the number of cases over the
past two years [13,14].A current review
discusses taxonomy and structure of causative
virus, mode of transmission, clinical forms, and
possible prevention of infection.

Taxonomy & Structure of CCHF Virus

In general, Nairoviridae is a family of
Bunyavirales order, and this family includes
three main genera, including Orthonairovirus,
which contains CCHF virus along with other
fourteen viral species [15], as display in Figure

(1).
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Figure 1: Taxonomy of CCHFV in Bunyavirales order [16].

This virus like a spherical particle and has a
single-stranded RNA genome with a segmented
negative sense with diameter ranges
approximately from 80 to 120 nm. It consists of
(3) clear segments: small, medium, and large

(S, M, and L respectively). The genome is
enveloped by a lipid structure that contains the
viral glycoproteins (G1 and G2)[17], as
illustrate in figure (2) .

Ribonucleocapeids
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Figure 2: Structure of CCHF virus [18].
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Transmission

Ticks especially of Hyalomma genus serve as
competent vectors and primary reservoirs for
CCHFV. The infection is transmitted to humans
usually through the bites or crushing of
infected ticks with bare hands, or contact with
tissues or blood of infected animals or even
people [19], as shown in Figure (3). So that,
people in contact with animal blood, medical
staff, and laboratory workers are more likely to
be infected. This disease can be transmitted
from one person to another through contacts
or hospital acquired infections. Moreover,
severe infant-maternal transmission of CCHF
may lead to infant and fetal mortality [20]. The
infection rate is high during the spring and
summer seasons when ticks multiply, and there
is a significant correlation between the ability
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of ticks to transmit this virus and the
ecosystem in which they grow. It should be
noted that the causative virus has a high ability
to transmit in areas that have mammals,
whether large or small, such as cattle, sheep,
and rabbits [21].The virus overcomes the
salivary glands and even the intestinal barriers
inside the tick, and the efficiency of the tick
vector by inducing the transmitted infection
depends on avoiding the innate immune
response to the tick. The minimum virus titer
required to infect ticks varies among tick
species. After intracellular virus inoculation,
virus titer positively correlates with blood feed.
Viral infection in ticks is not completely silent
and may affect tick survival, behavior, and gene
expression [22,23].
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Figure 3: Transmission of CCHF 1nfect10n [24].

Clinical symptoms in Animals & Humans

In general, infection in animals, especially wild
and domesticated mammals, is characterized
by the absence of clinical symptoms. However,
viremia can persist in mammals for up to 14
days. Animals play an important role in the life
cycle of this infection, and the causative virus
amplified before being transmitted to peoples
by ticks [25]. In humans, this disease
characterize by suddenly high fever, chills, and

dizziness in addition to gastrointestinal
disturbances such as vomiting and diarrhea. It
is called the pre-hemorrhagic period and
usually ends after three days. The incubation
period of the disease extends to a week. The
hemorrhagic phase is shorter as the patient
suffers from blood loss in the digestive,
respiratory and urinary tracts in addition to
blood loss from the skin that ranges from
petechiae to bruises [26,27].
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Figure 4: Patient infected with CCHF [28].

Prevention and Control

The key measure to achieving prevention for
this infection is avoiding tick bites by applying
acaricides in livestock production farms. It is
known that controlling this infection in the
animal host is not easybecause it is
asymptomatic. Acaricides are particularly
useful when used prior to the slaughter of
animals, with a 14-day pre-mortem quarantine
period in endemic areas. Animal movements
across borders, especially to endemic
countries, must also be controlled and
protecting humans from transmission of
infection through the application of protection
measures, especially in individuals at risk
[29,30]. Unfortunately, there is no confirmed
and safe vaccine available. People in contact
with animals, and those living in affected
countryside, must wear long, light-colored
protective clothing for quick identification of
ticks [31]. However, when a tick gets stuck, it
must be lifted with quickly fine-tipped
tweezers, and the bites areas should be cleaned

and hands sanitized as much as possible. Care
must be taken when touching carcasses and
body fluids of dead animals, and not to handle
without gloves [32]. Not to dispose of animal
waste and blood in the waterways, as well as
sanitary burial directly, but the correct
methods must be followed [33]. Also, prevent
the practices of slaughtering animals outside
designated slaughterhouses [34]. During Eid
Al-Adha, the procedures for examining animals
for tick infection, as well as disinfection of
animals using insecticides, must be intensified
with strict regulation of animal movement
supported by a monitoring program because of
increased rates of animal movements [35,36].
In order to complete the application of
controlling any zoonotic infection, especially
viral ones, one health strategies must be
implemented [37]. The role of environmental
health comes in preventing pests such as
rodents, insects, birds and pets from reaching
the slaughter area and disposing of solid and
liquid waste [38].
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Figure 5: Key factors for prevention of CCHF [39].

Conclusions

This review confirms the possibility of
transmission of CCHF infection during
slaughter practices, which plays an important
role in infection with the causative virus.
Therefore, it must be reminded of the
inevitability of managing zoonotic diseases,
especially in endemic countries. Local
authorities in endemic countries should
implement effective measures to control tick
vectors.  Collaboration  between clinical
veterinary, physicians and environmental
scientists should also be encouraged.
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