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CCHF (Crimean-Congo hemorrhagic fever), is an iliness transmitted by a lethal virus with a high case mortality
rate and widespread geographic distribution, is transmitted by ticks. Nations in Africa, the Middle East, Asia, and
southern and eastern Europe all report cases of CCHF. The public's health is seriously threatened by the lack of
study and the possibility of the endemic spread of the disease. The current review aimed to highlight the
information gaps beside the undiscovered areas when researching the virus that causes Crimean-Congo
hemorrhagic fever. Additionally, it included information on the epidemiology, etiology, transmission, clinical traits,
diagnosis, therapy, and preventative and control strategies of the virus. Animals are asymptomatic, so this illness
does not affect them as much. However, domestic livestock are crucial in the spread of disease to people.
Therefore, people who work in slaughterhouses, farms, or as veterinarians run a risk of catching this illness. A
rapid diagnosis is crucial since the condition has significant public health implications. Real-time PCR enables
fast diagnosis of CCHF. Future studies should concentrate on the molecular causes of CCHFV infection and how
to treat it because there are still many unanswered questions in these fields. In endemic locations, an array of
preventative measures must be placed in place, including education, lowering tick contact, minimizing tick
infestations in livestock, controlling tick infestations, quarantining livestock, and shielding populations at risk from
high-risk exposure activities.
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GENERAL OVERVIEW

Crimean-Congo hemorrhagic fever (CCHF), a lethal human disease triggered
by a zoonotic virus transmitted by ticks with a high fatality rate, is characterized by
hemorrhagic symptoms and multiple organ failure (Ergonul et al., 2006; Carroll et
al., 2010). The geographical ranges of CCHFV is extraordinarily extensive and
reflects the wide availability of the tick vectors, which are present in thirty countries
across Southern Europe, the Middle East, Africa, and Asia (Mild et al., 2010).
Recent CCHFV outbreaks in Turkey, southwestern Russia, and numerous Balkan
republics imply that CCHFV activity is rising, especially in Southern Europe
(Maltezou and Papa, 2010), Turkey (Maltezou and Papa, 2010), Pakistan (Maltezou
and Papa, 2010) and Iraq (Al-Rubaye et al., 2022; Sah et al., 2022). The sole way
to cure CCHFV infection is to administer ribavirin post-exposure, while its
effectiveness as a preventative measure is debatable (Al-Rubaye et al., 2022; Sah
et al.,, 2022). However, Public health and biodefense organizations currently
prioritize the creation of efficient treatments for the prevention of CCHFV-mediated
illness. CCHFV is a member of the Bunyaviridae family, and because it has many
genome segments, along with Orthomyxoviridae and Arenaviridae family’s
members, it is referred to as a sNSV (segmented negative-strand RNA virus). Over
350 identified isolates belonging to the five genera Hantavirus, Nairovirus,
Orthobunyavirus, Phlebovirus, and Tospovirus make up the Bunyaviridae family
(Schmaljohn and Nichol, 2007). The segments that make up the nairovirus known
as CCHFV's genome are: S (small), M (medium), and L (large). By the L-Segment,
“RNA Dependent RNA polymerase” (RdRp; the L-Protein) is encoded, while M-
Segment encodes the glycoproteins of the virus, and S-Segment encodes the
nucleocapsid protein (N).

HISTORY

Blood samples from ancient Celtic communities in Germany's Upper Danube
region had the CCHF virus, proving that the disease was prevalent at the time
(Wiktorowicz et al., 2017). The virus might have developed between 1500 and 1100
BC. lis evolution is believed to have been influenced by the localized effects of
changing climatic conditions and agricultural methods (Carroll et al., 2010). The first
known instance of Crimean-Congo hemorrhagic fever may have occurred in the Xl
century, when a situation of hemorrhage sickness was recorded from what is now
Tajikistan. As a result, the first case of CCHF may have been recorded in the 12th
century from what is now Tajikistan (Shapiro and Barkagan, 1960). Between 1944
and 1945, 200 Soviet military agricultural workers had infected by Crimean
hemorrhagic fever (CHF), conducting researches revealing the tick-borne viral
microorganism (Whitehouse, 2004). A physician at the Provincial Medical
Laboratory in Stanleyville, in the Belgian Congo, Ghislaine Courtois isolated the
Congo virus in 1956. When Courtois isolated strain V3010, it was sent to the
Rockefeller Foundation Virus Laboratory in New York City where it was found to be
identical to another strain from Uganda, but not to any other viruses at that time
(Vorou et al., 2007). In February 1967, virologists John P. Woodall, David Simpson,
Jessalyn Courtois, and others published preliminary reports of a virus they named
Congo virus (Simpson et al., 1967; Woodall et al., 1967). A Samarkand fatal case
was the source of an isolate that Soviet virologist Mikhail Chumakov submitted to
the List of Viruses Spread by Arthropods in June 1967 (Chumankov et al., 1968). In
the year 1969, the "Russian strain" was found to be identical to the Congo-Virus,
when Chumankov had transmitted this strain to the Rockefeller Foundation Virus
Laboratory (RFVL) (Casals, 1969). Interestingly in 1973, Crimean-Congo
Hemorrhagic Fever Virus (CCHFV) was chosen as the formal name of this unique
virus through the “international committee on taxonomy of the viruses” (Woodall,
2007). Viral and/or antibodies detection to CCHFV were detailed in different
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researches, which being present in Madagascar, Portugal, Greece, South Africa
where the initial detection of the disease came from, Iraq, Saudi Arabia, Morocco,
UAE, and Kuwait (Al-Tikriti et al., 1981; Okorie, 1991; Crowcroft et al., 2002; Dakhil
et al., 2024; Saleh, et al., 2025).

CCHFV STRUCTURE

The small (S), medium (M), and large (L) RNA segments make up the
nairovirus known as CCHFV's genome. The L-segment encodes an RNA-
dependent RNA polymerase (RdRp; the L-protein), the M-segment encodes viral
glycoproteins, and the S-segment encodes the nucleocapsid protein (N). The
genomes of sNSVs are formed ribonucleoprotein (RNP) complexes after being
encapsidated by the viral N protein. rather than existing as naked RNAs. In order
to create active templates for the production of viral RNA, RNPs link up with their
homologous RdRp. This results in the production of mRNAs that are not
encapsidated and replication products that are. RNP packaging into progeny virus
particles additionally needs genome encapsidation, and for bunyaviruses, virus
assembly occurs by between viral glycoproteins and the RNP directly. (Overby et
al., 2007; Shi et al., 2007; Snippe et al., 2007; Ribeiro et al., 2009; Hepojoki et al.,
2010). As a result, RNP synthesis is crucial for viral reproduction and so provides a
possible therapeutic target. Baghdad-12-Crimean-Congo Hemorrhagic Fever Virus
strain’s N-Protein was described as having a “1.2-Crystal Structure”. Comparing
the Crimean-Congo Hemorrhagic Fever Virus N-Structure to the most recent report
on the CCHFV strain's N-Structure (GenBank accession number: YL04057),
considerable variations in domain positions may be seen (Carter et al., 2012; Guo
et al., 2012). All these discrepancies might have significant effective repercussions,
which detailed below, and are geographically distant from China. The key RNA
binding and N-Protein functions of N-N oligomerization are revealed by the
structure, and these activities have been investigated in a minigenome assay in
mammalian cells. As a result of the strong and unexpected structural similarity
between the N-Structure and the N-Protein belong Arenavirus Lassa Virus “LASV”,
it is also possible that the present classification of SNSVs has to be revised (Carter
et al., 2012).

80 -120 nm

Figure 1 Shows the typical shape of the CCHF virus, source: (Ergonul, 2014).
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Figure 2 Recombinant CCHFV main glycoprotein Gc isolated from culture
supernatant and generated in HEK293 cells. A fifteen amino acid glycine-serine
linker and the human IgG1 Fc region have been added to the protein in place
of the tail of the intravirion and the C-terminal transmembrane domain.
https://thenativeantigencompany.com/products/crimean-congo-hemorrhagic-
fever-virus-gc-protein-human-fc-tag/

Disease Transmission

Ticks serve as the virus's "environmental reservoir" and vector, passing it
from wild animals to pets and, human (Gonzalez et al., 1992; Whitehouse, 2004). A
true tick-associated arbovirus, the CCHFV is transstadially lives [larva-to-nymph-
to-adult], and lives seasonally by many tick species. Transovarially transmission is
commonly occur in F1, and rarely in F2 generations of tick species; Hyalomma
marginatum marginatum, Hyalomma marginatum rufipes, Rhipicephalus rossicus,
and Dermacentor marginatus. CCHF virus reservoirs/vectors have been identified
in 25 tick species and subspecies (Argas persicus has confired as the one reporting
from the avian parasitic argasid). Noticeably, Boophilus microplus, Boophilus
decoloratus, Boophilus annulatus, and may be Boophilus geigyi are one-host tick
species that they maintain intensive viruses last for several weeks or sometimes
months while infesting artiodactyls (particularly cattle). Hyalomma marginatum
marginatum, Hyalomma marginatum turanicum, Hyalomma marginatum rufipes,
and maybe Hyalomma marginatum isaaci are the two-host vectors; as immatures,
they consume hedgehogs, hares, or birds; as adults, they predominately feed on
artiodactyls (but occasionally also on humans). Hyalomma detritum, Hyalomma
anatolicum, and Rhipicephalus bursa (the two-host tick) are feed also on
artiodactyls like adults or juveniles. For their aggressiveness in seeking out the
human host with their abundance at particular times, Hyalomma marginatum
complex along with Hyalomma antomical are particularly essential for starting
CCHF outbreaks and epidemics in human being. Other tick species, such as the
thirteen species of the three-host ticks; (Amblyomma variegatum, Haemaphysalis
punctata, Hyalomma [five species], Rhipicephalus [four species], Dermacentor [two
species)) that they often less aggressively strive for human being host than the
mentioned Hyalommas. They primarily preserve epizootic foci of Congo-Crimean
Hemorrhagic Fever Viruses proliferating among ticks with domestic and wild
animals (Hoogstraal, 1979). In addition to Argas reflexus, Rhipicephalus
sanguineus, Hyalomma anatolicum, Hyalomma detritum, and Hyalomma
marginatum, the virus has also been discovered in tick species in the Middle East
(Telmadarraiy et al., 2015). However, there are at least thirty-one different
worldwide tick species carrying the virus. Hyalomma and Haemaphysalis genera
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are identified to have the virus in southeast Iran (Mehravaran et al., 2013). The
"amplifying hosts" for wild animals and small mammals are affected by the virus
including multimammate rats, Middle-African hedgehogs, and European hares. The
only species of bird that is not sensitive to CCHF is the ostrich. Even though
presence of high circulating antibody titter of CCHFV in domesticated animals such
as cattle, sheep and goats, they rarely get sick from it (Ergontil et al., 2004). A bite
from the tick Hyalomma often results in human "sporadic infection". The virus can
infect humans from animals; however, this usually occurs in conjunction with a
number of other disorders. When disease clusters form, humans typically treat,
slaughter, or eat diseased livestock, particularly ruminants. Ostriches as well,
contaminated blood and feces from animals or people, have exposed workers to
outbreaks in abattoirs and other locations (Vorou et al., 2007; Blacksell et al., 2023).
Humans can contract diseases from other humans, and clinical settings can also
experience epidemics due to contaminated medical equipment and blood (Vorou
et al., 2007; Bodur et al., 2010).

Vertical transmission

The tick-borne CCHF virus is transmitted during fertilizing, both from adult
females to males and from adult females to their eggs. CCHF grows in ticks' midgut
linings and spreads to many bodily tissues, including the ovaries and salivary
glands. Transovarian transmission occurs when thousands of female ticks lay eggs,
which sustains a huge population of infected ticks (Hoogstraal, 1979).

Horizontal transmission

The virus enters the human body via tick-bite or due to direct contact with
blood of animals (veterinarians, slaughterhouse workers, farmers, etc.). Blood,
semen, and saliva have all been reported to be the primary bodily fluids used for
transmission from person to person (Bodur et al., 2010). Recently, three instances
of sexual transmission between spouses have been reported (Pshenichnaya et al.,
2016).

PHYLOGENETICS AND GENETIC DIVERSITY

Through phylogenetic analysis of the L and S-RNA, two genetic clades from
Asia, two from Europe, and three from Africa were discovered portions of the
CCHFV (Wahid et al., 2019). Based on recent outbreaks reported in Iraq, the United
States, Pakistan, Saudi Arabia, India, Bulgaria, Turkey, Congo, Mauritania, Uganda
and the Middle East; Table 1 presents eight distinct clades (Appannanavar and
Mishra, 2011).

The CCHFV moved from the Middle East to Asia in two different paths, the
first of which was dispersed in Central Asia and China and the second of that was
identified in Pakistan and Iran. Finally, two very distinct strains which were believed
to be Turkish infiltrated Europe. Based on a phylogenetic study of the sequencing
data of the S-RNA segment, the genetic diversity of multiple CCHFV strains from
various geographic locations is shown in Figure 3. According to Shayan et al.
(2015), China, Russia, and Tajikistan all have phylogenetically separate groupings,
according to the genetic analysis of M-segment. Only in the short genomic portions
of the S-segment does crossover occur, based on different natural evaluations.
Drosdov, HY-13 from China, JD206 from Pakistan, TI10145 from Uzbekistan, and
STV/HU29223 from Taiwan are CCHFV strains that go through recombination
Russian strain (Alam et al., 2013).

Table 1 Eight distinct clades of CCHFV are distributed geographically (Wahid et al., 2019).
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Geographical origin Clades
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Figure 3 Showing the genetic diversity of multiple CCHFV strains from various
geographic locations. The tree was constructed using Molecular Evolutionary
Genetic Analysis (MEGA5) using a small segment of Crimean-Congo

hemorrhagic fever virus (CCHFV). Bootstrap values are shown above the
branches in percentages (of 1000 replicates). Recombination is shown by
strains highlighted in green, and reassortment is shown by strains highlighted
in red (Shayan et al., 2015).

EPIDEMIOLOGY PREVALENCE WITH SPECIAL
TOPICS IN IRAQ

According to Ergonul et al. (2004), CCHFV, which is a member of the
Bunyaviridae family and the Nairovirus genus, causes serious illnesses in humans
with a documented fatality rate of 3-30% (Ergondl et al., 2004). Ticks, especially
belonging to the Hyalomma genus, naturally transmit the virus to hosts that are not
vertebrate during the enzootic sylvatic life cycle. Considering that they can prolong
the virus's life for months or even years, these ticks serve as a pair of reservoir and
vectors (biological) to CCHFV (Gargili et al., 2017). The disease has the widest
geographic spread of the medically significant viral infections spread by ticks,

Open Access Copyright: ©2026 Author (s). This is an open access article distributed under the term of the Creative Commons Attribution 4.0 International License, which permits

ER'%%\R/E @m use, sharing, adaptation, distribution, and reproduction in any medium or format, as long as you give appropriate credit to the original author (s)and the source
> ]

ENCES



ERINARY
ATIVE
ENCES

having been described in more than thirty countries. Humans can become ill from
tick bites, intimate contact with sick people, and animals that have viremia. There
have been reports of healthcare workers developing CCHF as a result of
inadvertent needle sticks and when they come into contact with the bodily fluids,
blood, or droplets of CCHF patients (De La Calle-Prieto et al., 2018). The clinical
symptoms of CCHF appear post a short incubation period, usually during lower
than seven days. Significant elevation of body temperature, headache, myalgia with
disorders in gastro-intestinal system are among the early warning signs.
Hemorrhagic syndrome can happen in the second stage of infection. There may
occasionally be bleeding from the mucous membranes and skin (Fillatre et al.,
2019).

As early as 1979, when ten people were initially diagnosed with the illness,
CCHF became known in Irag. Then, between 1990 and 2009, a total of six instances
was documented; in 2010, eleven instances; in 2018, three fatal cases; and, most
recently, 33 confirmed cases, including 13 deaths (case fatality rate [CFR] = 39%),
were reported in 2021 (Ahmad et al., 2022). An arbovirus known as Crimean-Congo
hemorrhagic fever virus (CCHFV) is the cause of the tick-borne disease Crimean-
Congo hemorrhagic fever (CCHF), which has a high mortality rate and has recently
spread to Irag (Mukherjee et al., 2022). According to Fillatre et al. (2019), CCHF is
widespread over parts of Asia, Africa, and Europe (Fillatre et al., 2019). It has
previously been reported that Iraq has been affected by CCHF, first in 1979, then
in 1992, 1996, 2012, and until 2023 (Al-Shauwreed et al., 2023). According to a
seroepidemiological study conducted in 1996, the prevalence of IgG antibodies to
CCHF in rural residents of Basrah is below the endemic level. However, CCHF
seropositivity was 9.7% among northern Basrah inhabitants, while 20% of sheep
and 37% of cattle were seropositive (S Al-Yabis et al., 2005). To avoid or contain
the current CCHF outbreak in a timely manner and avoid it from spreading further,
immediate action is needed (Ahmad et al., 2022). Despite CCHFV has recently
spread throughout Iraq, causing high mortality and morbidity rates in humans, the
prevalence and distribution of CCHFV in Irag are poorly understood, making it
impossible to quantify the risk of infection (Nubgan and Al-Saadi, 2023). In order to
progress development of vaccinations, treatments, and control measures for
effective control and prevention, the situation with the CCHF outbreak in Iraq right
now has not been adequately documented, nor have the primary characteristics of
this significant disease.

A confirmed CCHF outbreak that was occurring in the Saint-Louis region of
Senegal (a country where CCHF is prevalent) was recorded to the WHO August
12th, 2022 (Sah et al., 2022). The surveillance system for viral hemorrhagic fever
(VHF) identified. The index case was a 38-year-old female patient who had
hemorrhagic symptoms, a fever, a headache, myalgia, and tiredness. Track record
of successfully visiting Mauritian, where CCHF is endemic before the onset of
symptoms, and the index case died from the illness. On the fourteenth of August
2022, a second case that was a contact of the index case received a positive
confirmation (Sah et al., 2022). 1112 probable CCHF patients were reported in the
WHO Report for week 32 on August 14, 2022 have been identified in Iraq, of which
295 were laboratory verified. Of the verified cases, 53 deaths (comprising 17.9% of
the positive case fatality rate) and 86 linked suspected deaths were recorded. Since
there was a 14% increase in cases from the previous week, the current number
likewise showed an upward tendency (WHO, 2022b). A confirmed record of having
the polymerase chain reaction (PCR) revealed direct contact with animals. Verified
cases or 84% of individuals reported to be sick were homemakers, butchers,
breeders, and traders of livestock. On the fourteenth of August 2022, it was
established that positive results were obtained in a second case, which was a
contact of the index case (Sah et al., 2022). The WHO reported 1112 probable
CCHF cases as of the week ending on August 14, 2022 have been identified in Iraq,
295 of them have been verified in laboratories. 53 fatalities (comprising 17.9% of
cases that result in fatalities) and 86 related suspected deaths have been identified
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among the confirmed cases. The present statistic also demonstrated an upward
tendency because there had been a 14% increase of cases from the prior week
(WHO, 2022b). In the polymerase chain reaction (PCR) verified instances or 84% of
the people reported to be ill, there was a verifiable record of having direct contact
with animals. These people included homemakers, butchers, livestock
breeders, and traders.

PATHOGENESIS

Since there is not an animal model for the iliness, pathophysiology is mainly
unknown. Typically, laboratory animals lack any overt symptoms of disease (Van
Leeuwen et al., 2022). To research CCHFV pathogenesis, a new small-animal
model that displays clinical illness resembling that found in people without the virus
adapting to the host was developed (Bente et al., 2010). Because of this, mice
lacking the signalling proteins for STAT-1 were highly vulnerable to infection and
died within three to five days. Mice with CCHF virus infection showed fever,
thrombocytopenia, and leukopenia, and significantly increased liver enzyme levels.
Significant histopathologic alterations in the liver and spleen have been linked to
rapid viremic dispersion and extensive replication in these organs. The blood of the
animals had dramatically increased proinflammatory cytokine levels, which is
indicative of a cytokine storm. The results of the immunologic investigation showed
extensive lymphocyte depletion and delayed immune cell activation. Furthermore,
this study showed that mice are protected from lethal CCHFV challenge by
ribavirin, a medication that is suggested for use in human circumstances. Interferon
response thus becomes essential in controlling the mouse model of Crimean-
Congo Hemorrhagic Fever (CCHF) replication. This brand-new mouse model
displays crucial traits of lethal human CCHF, demonstrates value in assessing the
efficacy of therapeutic approaches, and can be used to research how viruses
weaken. However, the pathogenesis of CCHF is poorly understood because there
is no reliable animal model for researching the illness, it primarily affects areas with
outdated medical infrastructure, and it requires work to be performed under
biosafety level 4 (BSL-4) containment due to its high virulence (Garrison et al.,
2019). The majority of what is currently understood comes from case studies
involving humans, some in vitro research, and extensive extrapolation from what is
other viral hemorrhagic fevers are well-known. Since the initial virus isolation in
1956, an array of household and lab animals have been examined as potential
animal models (Woodall et al., 1967; Whitehouse, 2007). Hamsters, rabbits, guinea
pigs, calves, and horses that were infected experimentally do not show any clinical
symptoms of iliness despite developing little to having large amounts of neutralizing
antibodies without any viremia (Shepherd et al., 1989; Whitehouse, 2007). Contrary
to the vast majority CCHFV family hemorrhagic fever viruses are not known to
frequently infect utilized nonhuman primate species with sickness (Fagbami et al.,
1975; Smirnova, 1979). Adult immunocompetent mice exhibit no symptoms of
illness and are not vulnerable to CCHFV infection (Smirnova, 1979). On the other
hand, high viral titers in the blood and liver have been observed in a mouse infection
model in a young animal (Tignor and Hanham, 1993). The virus could not be isolated
from the spleen, which is home to numerous mononuclear phagocytes, despite the
fact that these animals exhibit signs of systemic viral dispersion and infection of
macrophages and this is compatible with the viral hemorrhagic fever paradigm
(Gowen and Holbrook, 2008). Furthermore, due to the difficulties of frequent
sample collection for pathogenesis investigations and animal husbandry, using a
neonatal mouse in a BSL-4 environment is not very practicable.

Human interferons (IFNs) have been shown in earlier research to antiviral
properties that can combat bunyaviruses (Morrill et al., 1989). Additionally, IFN
response is critical for controlling Crimean-Congo Hemorrhagic Fever (CCHFV)
replication, as evidenced by the results of in vitro study, and a recent study has
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revealed that IFN receptor knockout (KO) mice are especially susceptible to CCHFV
infection (Andersson et al., 2008; Bereczky et al., 2010).

In a related investigation, the researchers discovered that inhibiting CCHFV
replication required a functional IFN response. The signal transducer and activator
of transcription 1 (STAT1), an essential component of the IFN signalling pathway,
was disrupted homozygously in the mice utilized in the study (Meraz et al., 1996).

IFNs come in three different types: type | (alpha interferon [IFN-] and type II
(IFN-), type Ill (IFN-), and type Il (IFN-). Despite using STAT1 and STAT2 receptor
complexes of various types are activated and transported to the nucleus in
response to IFN / and IFN- stimulation, where they then bind to the IFN response
genes' promoters. STAT1 is triggered by IFN- whereas not STAT2, in comparison.
Hence, the intracellular IFN response is entirely abolished in STAT1 KO mice in
response to all three types of IFNs through selective signaling abnormalities (Akira,
1999). As a result, STAT1 knockout mice are highly vulnerable to even low doses
of CCHFV challenge, and this novel mouse model shows many symptoms of
human illness. Additionally, animals are protected from CCHFV challenge by
ribavirin.

CLINICAL FEATURES

According to serological data, CCHFV can silently infect a wide range of wild
and domestic animals. Furthermore, even in people, CCHFV infection is frequently
asymptomatic or subclinical (Rodriguez et al., 2022). But symptomatic sickness
only occurs in people. Humans with CCHF may experience an array of symptoms,
from mild infections with no signs to severe, occasionally lethal diseases. In
humans, hemorrhaging fever in its most serious stage is the clinical disease linked
to CCHFV (Whitehouse, 2004). The incubation period following a tick bite typically
lasts two to three days but can extend to nine days, compared to five to six days
for the incubation period after coming into touch with infected blood or tissues but
can extend to a maximum of 13 days (WHO, 2022a) The pre-hemorrhagic phase's
fast onset of symptoms includes fever, myalgia (muscle aching), dizziness, stiff
neck, Suhash sickness, a headache, itchy eyes, and photophobia (light sensitivity).
At the beginning of the acute infection phase, common signs include nausea,
diarrhea, pain in the abdomen, or sore throat. These symptoms are then abruptly
followed by anxiety, confusion, and variations in mood (WHO, 2022a), which can
be fatal if left untreated. After a short period, the agitation may subside and be
replaced by lethargy, depression, and lassitude. The upper right quadrant of the
stomach may also experience the pain, which is often accompanied by visibly
enlarged liver tissue. Large patches of bleeding, severe nosebleeds, and bruising
that is uncontrolled at places of injection may be observed. When the sickness
starts to hemorrhage, starting on approximately starting on the 4th day of the illness
and lasting for around 2 weeks. Among the additional clinical signs is tachycardia
(rapid heartbeat), Petechiae (a rash brought on by bleeding into the skin) with
lymphadenopathy (enlarged lymph nodes) on external mucosal surfaces, such as
the skin and mouth. The petechiae could progress into ecchymoses, which are
greater rashes, in addition to other hemorrhagic manifestations. Hepatitis is
typically present, and after the fifth day of sickness, critically sick individuals may
quickly develop kidney damage, failure of the liver, or respiratory failure (WHO,
2022a). Although According to the WHO, the typical range is between 10 and 40%,
with deaths commonly happening in the second week of sickness, Hospitalized
patients' death rates have ranged from 9% to 70% in reported outbreaks of CCHF.
Improvement typically starts in individuals who recover on the 9™ or 10" day
following the start of their sickness. There has not been enough research carried
out on the effects of CCHF infection over time in survivors to identify any specific
issues. Recovery, however, takes time. The four unique stages of CCHFV infection
are incubation, pre-hemorrhagic, hemorrhagic, and convalescence. Following a
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tick bite, the incubation period lasts 1 to 5 days, and it persists for 5-7 days after
coming to contact with contaminated blood or tissues (Ergonil, 2006; Bente et al.,
2013). The pre-hemorrhagic stage lasts for between four and five days and is
defined by a sudden appearance of an array of generalized signs that match those
of other diseases. Certain individuals may have subclinical or asymptomatic
CCHFYV infections; for instance, high seroprevalence was observed in some parts
of Turkey and Greece (Bodur et al., 2012; Papa et al., 2016). The hemorrhagic
phase typically lasts two weeks and features hemorrhaging that develop quickly.
Patients who are critically ill may rapidly deteriorate, go into shock, or suffer from
multiorgan failure (Mazzola and Kelly-Cirino, 2019). Hospitalized patients have seen
death rates up to 50% in known outbreaks, with an 30% of deaths, on average,
occur in the second week of sickness (Charrel et al., 2004). Recovery for survivors
typically starts 10-20 days after the sickness starts, although complete recovery
could take up to a year (Ergdnil, 2006; Bente et al., 2013). There has not been
enough research conducted on the long-term impact of CCHFV infection in
survivors to identify any specific issues.

Furthermore, CCHFV infection affects mice's hepatocytes and endothelium
cells (Bente et al., 2010; Oestereich et al., 2014; Lindquist et al., 2018; Hawman et
al., 2019), and the liver damage and vascular dysfunction may be the result of viral
replication in these tissues observed in CCHF patients. Hamsters lacking STAT2
are also vulnerable to CCHFV infection, which can be fatal. According to these
models (Bente et al., 2010; Zivcec et al., 2013; Lindquist et al., 2018), iliness is often
accompanied by unchecked viral proliferation, inflammation immune-mediated
responses, liver damage, and ultimately mortality rates.

DIAGNOSIS

Among the Ilaboratory methods used to find CCHF are IFA
(immunofluorescence assay), ELISA (antigen-capture), and antibody (IgG, IgM)
tests, reverse transcriptase (RT)-PCR, and virus isolation. Patients with Crimean-
Congo Hemorrhagic Fever are often diagnosed using RT-PCR tests because they
offer the high rate of sensitivity for detection the recent active infection. The broad
spectrum and CCHFV development in situ may make it challenging to pinpoint a
specific lineage, especially for RT-PCR methods that depend on a conserved
genomic sequence (Vanhomwegen et al., 2012; Koehler et al., 2018). Small
modifications to the genome have little of an effect on serological detection. Given
the wide range of CCHFV strains, it is suggested that should be used
immunological assays when combined with RT-PCR and this is one example of
NAAT (nucleic acid amplification test) for the highest detection sensitivity (Drosten
et al., 2003; Mertens et al., 2013; Fernandez-Garcia et al., 2014). Even at the
beginning of an outbreak, it’s possible that PCR testing is not feasible in many low-
resource environments. Because a strict BSL-4 biosafety containment level is
needed, rarely is viral isolation utilised as a diagnostic tool method. The majority
ELISA and IFA can be carried out on a benchtop in a relatively basic lab setting,
whereas NAAT typically calls for a high level of laboratory equipment, a PCR station
or clean room, as well as biosafety hoods (Roberts et al., 2012; Wang et al., 2016).
Point of care (POC) NAAT tests should ideally be samples are transferred to a
cartridge that is integrated and contains all the chemicals and is entirely automated
required for the analysis and processing of samples. Biosafety hoods are not
required for this procedure, if the sample preparation criteria are met (here defined
as BSL-2 for human ilinesses) (Wang et al., 2016). There will be no more manual
steps needed after the cartridge has been inserted into the device. RDTs (rapid
diagnostic tests) are frequently developed for application in the field or in the home.
The manufacturer specifies the time it takes to complete each test; for each result,
it may also take a few days to a few weeks for the sample to be transported and
processed at the reference lab.
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Rapid diagnosis tests

ELISA-compatible antibody/antigen capture agents can be utilized in RDTs,
however, they do so in a lateral flow strip configuration and require only small
specimen processing (blood, plasma, or swabs). Because of the smaller sample
amount, it has a less sensitive detection than ELISA but a shorter time to result (10—
30 min) (Filippone et al., 2013). Although follow-up confirmatory testing is frequently
necessary (Table 2), RDTs are excellent screening tests which are acceptable for
field testing and limited infrastructure settings (Burt et al., 1994). RDTs were
effectively used to identify and rank possible high-risk disease outbreaks involving
dengue and ebola, (Saluzzo and Le Guenno, 1987; Shepherd et al., 1988).
However, there is no proof of CCHF RDT formation in the literature. Since the
IgG/IgM serological response is often only visible for five days after an infection,
and frequently goes undetected in severe and deadly illnesses, the main problem
is detection sensitivity.

Table 2 Comparison of the diagnostic infrastructure (Mazzola and Kelly-Cirino, 2019).

Test format Infrastructure Requirement Reaction In house or Trade Goal
necessities Of training time Prototype source population
Segregation (Reference expert laboratory  three days, different Animal,
and laboratory) (BSL-4) technician, high seven Human
eradication of High
the virus
Reference for (BSL-3/4) high Moderate- high Two-. five >ten >five Ticks,
NAAT (reference lab- (expert hours One- Human-
(multiplex regional lab) laboratory two hours animals
included) technician of
preparation
POC, NAAT BSL-2 (Moderate, (Lab Technician) One-two one - Ticks-
District Hospital) Moderate hours Human
culture
IFA, ELISA High - moderate (Laboratory Three-four >ten sex Human,
(District hospital, Technician) hours culture-,
regional lab) Moderate animal
R-D-Ts Low (Clinic, health Low (nurse, <thirty min - - -
center, field medical
settings) professional)

*BSL is for biosafety containment level. IFA stands for immunofluorescence assay. NAAT stands for nucleic acid amplification
test.

Molecular diagnostics

The more stable part of The S region of the nucleoprotein gene section is
shared by geographically distinct isolates of the CCHFV genome, which is the
target of most RT-PCR-based approaches (Burt et al., 1998; Bodur et al., 2010).
Based to several studies (Burt et al., 1998; Drosten et al., 2003; Duh et al., 2006;
Bodur et al., 2010), The first week after the onset of symptoms is when CCHFV
RNA peaks, and it can be found for up to three weeks beyond that. Viral load,
which differs significantly between CCHF patients (Drosten et al., 2002; Cevik et
al., 2007; Hasanoglu et al., 2018), can be a sign of severity. For mild instances,
serum viral counts are typically 102-104 copies/mL, yet in severe cases, initial viral
loads are often 104-107 copies/mL, with a fatal result predicted by viral burdens of
108-1010 copies/mL (Cevik et al., 2007; Duh et al., 2007; Akinci et al., 2016). In
comparison to traditional RT-PCR or nested RT-PCR, quantitative real-time RT-
PCR (gRT-PCR) performs better due to lower contamination rates, increased
sensitivity and specificity, and improved time-effectiveness (Escadafal et al., 2012;
Fernandez-Garcia et al., 2014). To improve the efficiency of tests and determine
the amount of virus, it is being recommended that laboratories that exclusively use
nested or traditional RT-PCR implement gRT-PCR. In order to allow amplification
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at a single temperature in a more "crude" material, a NAAT test that uses
recombinase polymerase for isothermal amplification has been developed (Bonney
et al., 2017). This type of test may be more suitable as a field diagnostic or in
laboratories with limited resources. While CCHFV phylogeny has already been
investigated with next-generation sequencing (NGS) (Brinkmann et al., 2017; Papa
et al., 2018), this time-consuming and expensive method has yet to be widely
utilized. Currently, the approach is not workable for diagnostic screening.

TREATMENT

Supportive care is the mainstay of CCHF treatment, as there are very limited
pharmacological options available (Jabbari et al., 2006; Vorou et al., 2007; Ascioglu
et al., 2011). Patients with CCHF require close monitoring of the fluid and electrolyte
balance, support for adequate oxygenation during ventilation, light sedation, and
hemodynamic support as needed during the early stages of the disease. Delays in
diagnosis and supportive care reduce treatment effectiveness and worsen the
course of the disease. Depending on their state of homeostasis, a few of the
patients required preparations of erythrocytes, platelets, and fresh frozen plasma.
The care of severe CCHF cases requires replacement therapy using blood
products, as determined by the findings of the complete blood count. The CCHF
virus's ability to replicate itself in vitro has been demonstrated to be inhibited by
ribavirin, a synthetic analogue of purine nucleosides (Ascioglu et al., 2011).
Currently, the World Health Organization (WHO) recommends taking ribavirin,
either orally or intravenously, as a viable medication for treating CCHF,
however, there is a debate over its effectiveness in the course of therapy and
certain studies have shown that oral ribavirin treatment in CCHF patients does not
affect viral load or disease progression (Jabbari et al., 2006; Ascioglu et al., 2011;
Bodur et al., 2011). According to our research, prescribing ribavirin to patients who
received an early diagnosis was linked to greater survival rates, quicker recoveries,
and an earlier return to normal levels of laboratory markers (Jabbari et al., 2006).
Healthcare personnel who may have been exposed to the CCHF virus should think
about receiving treatment with ribavirin in suspected instances and undergoing
post-exposure prophylaxis (Smego Jr et al., 2004). It was determined that this
strategy could be regarded as a standard treatment or prophylactic protocol
according to the clinical responses that were observed in a majority of patients who
have been prescribed ribavirin along with corticosteroids for treatment or
prophylaxis (Jabbari et al., 2006; Jabbari et al., 2008; Ascioglu et al., 2011).
According to Ascioglu et al. (2011) and Vorou et al. (2007), there is actual doubt
regarding the benefits of intensive care unit preparedness CCHF treatment with
this medication in addition to intravenous ribavirin and corticosteroid prescription
(Vorou et al., 2007; Ascioglu et al., 2011). Because treatment protocols and disease
prevention measures are more advanced in intensive care units, intensive care for
admitted patients simultaneously improves the patient's outcome and plays a
significant role in disease control.

CONTROL AND PREVENTION

The only strategy to decrease CCHF infection because there is currently no
vaccination is to promote public awareness of the disease's risk factors and
possibilities (Aslam et al., 2016). preventive measures involving controlling the
spread of sickness and reducing virus exposure. Because the tick's life cycle
passes unnoticed by animals, the infection is frequently undetectable in animals,
and only viremia occurs, managing CCHF infection in animals and ticks is
challenging (WHO, 2022a). During tick season, avoiding tick-infested areas and
taking extra precautions might lessen the risk of tick-to-human communication. By
using glove and staying free of direct skin contact with fresh-blooded animals and
other tissues, butchers, veterinarians, and shepherds can reduce their exposure to
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virus-infected ticks or virus-contaminated animal blood and tissues. Use
permethrin spray on clothing to prevent tick bites, acaricides on animals, and
commercial insect repellents such diethyl toluamide on exposed skin to minimize
the number of infected ticks. Medical staff should employ usual barrier nursing
practices and separate the patient to lower the potential of transmission from an
infected human to another human (Whitehouse, 2004). In addition to avoiding
touching each other directly, they should also routinely wash their hands.
Healthcare workers must use surgical masks, high-efficiency air respirators, face
shields, safety goggles, and other protective equipment when they are closer to
patients than three feet away (Leblebicioglu et al., 2012) and wash their hands
frequently and properly while doing so (WHO, 2013). Use only disposable
instruments and materials, such as syringes and needles, and follow correct burial
protocols (Lloyd and Perry, 1998.) By heating at 56°C for 30 minutes, disinfectants
such 2% glutaraldehyde and 1% hypochlorite can be rendered ineffective
(Appannanavar and Mishra, 2011). Milk that is raw should not ever be consumed,
while only fully prepared meals should be eaten. Animals should be routinely
administered insecticides and preventative precautions should be made to prevent
animal-to-human transmission when importing them, maintaining clean
surroundings while slaughtering animals at home or in commercial
slaughterhouses. Gloves must be utilized when working with meat. Before reuse,
knives as well as other equipment should be cleaned after an animal has been
slaughtered (WHO, 2013).

CONCLUSIONS

CCHFV has a wide geographic distribution and a big population at risk, but
the factors that determine its understanding of the host and viral factors of
pathophysiology is still lacking. Prevention measures like schooling, decreased
vector contact, tick therapy, animal isolation, and protection against dangerous
exposures activity must be put into place in endemic areas. quick diagnosis is
crucial since the condition has significant public health implications. Real-time PCR
enables rapid diagnosis of CCHF. Future research should concentrate on
understanding the molecular basis of CCHFV infection and how to cure it because
there are a number of knowledge gaps in these areas. Despite the fact that pets
play a crucial role in the sickness' transmission to humans, farmers, and
slaughterhouse employees, the disease is less common in animals since they are
asymptomatic.
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