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ABSTRACT 

Crimean-Congo hemorrhagic fever (CCHF) is a serious viral disease caused 
by the CCHF Virus. It is primarily transmitted through tick bites or contact 
with secretions of infected animals or humans. CCHF has a wide geographic 
distribution, with cases reported in various parts of Africa, Asia, Europe, and 
the Middle East. CCHF is characterized by a range of clinical signs and 
symptoms, including high fever, headache, muscle and joint pain, 
gastrointestinal symptoms, and in severe cases, hemorrhagic manifestations. 
Diagnosis of CCHF involves a combination of clinical evaluation, laboratory 
testing (serological and molecular), and epidemiological information. Early 
detection and prompt medical attention are crucial for appropriate 
management and improving patient outcomes. CCHF has been reported in 
several regions of Iraq since 1979, and outbreaks were reported between 1989, 
2009,  2010, 2018, 2021, and recently  2022 and 2023 outbreaks with 
exceptional recorded cases. Infection control measures, public health 
education, and surveillance are critical components of CCHF control efforts, 
targeting animals and humans. Given a high mortality rate associated with 
severe cases and the potential for CCHF outbreaks, continued research, 
international collaboration, and the development of effective vaccines and 
antiviral treatments are needed to alleviate the impact of CCHF on public 
health. Overall, CCHF is a significant public health concern that requires a 
comprehensive One Health approach to control and prevent its spread, 
safeguarding both human and animal populations. This review article intends 
to discuss the CCHF in light of the recent multiple reemergence of the disease 
in Iraq. 

Keywords: CCHF, Iraq, tick bites, hemorrhagic manifestations, RT-
PCR. 

Introduction 
 
        Crimean-Congo hemorrhagic fever (CCHF) is a severe deadly zoonotic, tick-borne 
viral disease. It is caused by the Crimean-Congo hemorrhagic fever virus (CCHFV). 
CCHFV belongs to the Nairovirus genus within the family Bunyaviridae (Belobo et al., 
2021). Primarily, the virus is transmitted to humans through tick bites, specifically ticks 
of the genus Hyalomma, which act as reservoirs and vectors. Direct contact with infected 
animals or humans' blood or other bodily fluids is also vital for spreading the virus 
(Kuehnert et al., 2021; Hawman & Feldmann, 2018; Emmerich et al., 2018; AlSalihi et 
al., 2018). CCHF outbreaks have occurred sporadically in different parts of the world 
(Mirembe et al., 2021; WHO, 1917; WHO, 2018; Al-Abri et al., 2017; Appannanavar 
et al., 2011; Messina et al., 2015). CCHF disease poses a significant public health 
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concern due to its potential for nosocomial transmission, high case fatality rates (up to 
40%), and its ability to cause outbreaks. The World Health Organization (WHO) 
classifies CCHF as a priority pathogen and recommends surveillance, prompt diagnosis, 
and implementation of preventive measures to control the disease (Ahmed et al., 2021). 
CCHF cases often exhibit seasonal patterns, with increased incidence occurring during 
certain times of the year. In many endemic areas, CCHF cases are more commonly 
reported during the spring and summer months when tick activity is higher. However, 
cases can occur throughout the year, depending on the region and climate (Sahak et al., 
2019). The incubation period of CCHFV ranges from 1 to 13 days. Symptoms of the 
disease include fever, headache, dizziness, muscle aches, nausea, vomiting, and severe 
bleeding tendencies. In severe cases, CCHF can lead to hemorrhagic manifestations, 
multi-organ failure, and a high fatality rate ( WHO, 2022).  Laboratory diagnosis of 
CCHF involves detecting the presence of the virus or antibodies in the patient's blood. 
Enzyme-linked immunosorbent assay (ELISA) and polymerase chain reaction (PCR) 
are commonly used diagnostic methods (Raabe et al., 2020). Supportive care and early 
treatment are crucial in managing CCHF cases. Ribavirin, an antiviral drug, has shown 
some effectiveness in treating CCHF (de la Calle-Prieto et al., 2018). Preventing CCHF 
involves implementing measures to reduce human exposure to infected ticks, such as 
wearing protective clothing, using insect repellents, and implementing tick control 
measures. Additionally, promoting awareness about the disease, proper handling and 
processing of animal products, and implementing infection control measures in 
healthcare settings are essential for prevention and control efforts (Aslam et al., 2016). 
A literature review revealed scarce publications on CCHF disease and its previous and 
recent outbreaks worldwide, especially in Iraq. Consequently, this review article intends 
to emphasize various aspects of CCHF disease, focusing on the recent multiple 
reemergence of the disease in Iraq. 
 
Methods 
 
    A search was done for relevant published papers associated with CCHF/ CCHFV in 
humans, animals, ticks, and countries based on preferred reporting articles for review 
protocol in 5 MEDLINE platforms, these are PubMed, ProQuest, EBSCOhost, Web of 
Science, and Ovid (Page et al., 2021). The Crimean-Congo hemorrhagic fever,  CCHF,  
CCHFV, humans, animals, ticks, tick vectors, RT-PCR, ELISA,  and Iraq were used as 
search words. The search was continuous till 2023. All data and published articles 
regarding CCHF / CCHFV investigation, prevalence, reemergence, geographical 
distribution, tick factors, human cases outbreaks, clinical signs, fatality rate, and 
treatment and control were retrieved, reviewed, and verified based on inclusion criteria 
to avoid the errors and duplication to improve the quality of the extracted data. Relevant 
studies specific to all aspects of CCHF disease were recognized and used in writing this 
review article.                                                                     
 
The Causative Organism  
 
    The cause of Crimean-Congo hemorrhagic fever (CCHF) is the Crimean-Congo 
hemorrhagic fever virus (CCHFV). It is overlooked as a hazard-group 4 pathogen, from 
which the term and majority of strain records originated. Furthermore, the genus 
comprises hazard-group 2 viruses classified as members by antigenic cross-reactivity. 
CCHFV belongs to the genus Nairovirus genus, the family Bunyaviridae, comprises 
more than 350 identified species classified into five 
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genera: Nairovirus, Phlebovirus, Orthobunyavirus,  Tospovirus, 
and  Hantavirus (Bente et al., 2013; Bergeron et al., 2010). All these genera are 
recognized to involve human pathogens except Tospovirus, which infects plants 
(Olaya et al., 2019). Nairoviruses are tick-borne- viruses (Elliott et al., 2000; 
Appannanavar et al., 2011), which differentiated from other Bunyaviridae by their large 
genome L segments (Bente et al., 2013; Marriott et al., 1996). Under a transmission 
electron microscope, CCHFV reveals a sphere-shaped around 100 nm in diameter with 
a dense core (capsid) enclosed by protruding spikes and a lipid envelope (Whitehouse, 
2004). CCHFV is an RNA-enveloped virus with a ~ 80-100 nm diameter and a tripartite 
RNA genome (John Chamberlain et al., 2005; Marriott et al., 1996). The lipid of the 
virus envelope is specked with spikes containing the glycoproteins (Gn and Gc) 
responsible for binding the virus to cellular receptors. The genome contains single-
stranded RNA alongside negative polarity. It encloses three segments, small (s), 
medium (M), and large (L) segments, which are encapsidated by the nucleoprotein (NP), 
and the RNA-dependent RNA polymerase (RdRp), which is needed for transcription 
and genome replication in the host cell (Bente et al., 2013; Schmaljohn & Hooper, 2001; 
Marriott et al., 1996) (Figure. 1).  
 

 
 
Figure. 1: Shows the structure of CCHFV (Bente et al., 2013). (Hand drawn by the 
corresponding author) 
    
The complete and partial analysis of the CCHFV S segment showed the seven genetic 
lineages of CCHFV related to the geographical area of virus detection (Shah Hosseini 
et al., 2021; John Chamberlain et al., 2005), including Asia 1, 2, Africa1, 2, 3  and 
Europe 1, 2 (Hewson, 2007; Deyde et al., 2006; Volynkina et al., 2022) (Table.1). Re-
assortment and recombination of segments that occur with concurrent infections of 
vectors with viral strains of different lineages may lead to the emergence of new genetic 
variants of CCHFV (Zhou  et al., 2013; Lukashev, 2005; Hewson et al., 2004). Vero, 
CER, SW13, and BHK21 are used to replicate CCHFV but do not produce high titers 
(Dai et al., 2021) and poorly cytopathic effect in cell culture. CCHFV has been isolated 
since earlier, and the virus titers determined the intracerebral inoculation of suckling 
mice (Hoogstraal, 1979). 
 



AL Salihi et al.,  MRVSA. (2023), 12; (1):01-44 
 

   
 

 
 

4 
   

Attribution-Noncommercial   (CC BY-NC) 
This license lets others remix, adapt, and build upon your work non-commercially,  

and although their new works must also acknowledge you and 
 be non-commercial, they don’t have to license their derivative works on the same terms. 

MRVSA PUBLISHER 
HOUSE  MIRROR OF RESEARCH IN 

VETERINARY SCIENCES AND 
ANIMALS 

 
Table. 1 : Shows the phylogenetic classification of the virus based on S segments of the 
CCHF virus  according to Shah Hosseini  et al., (2021)  
 

 
 
Route of virus transmission  to humans 
      
      The virus is mainly transferred to people via tick bites, precisely ticks of the genus 
Hyalomma, which act as reservoirs and vectors (Hoogstraal, 1979). The ticks become 
infected with CCHFV through their blood meal on an infected animal. Later on, the 
virus replicates in the tick's midgut and circulates to the hemocoel, then spreads to the 
salivary glands and reproductive organs to be transferred to the next host through saliva. 
Consequently,  CCHFV does not need to attach to the tick's midgut receptor because the 
blood meal is digested by the acidic intracellular parts of the gut epithelium (Sojka et 
al., 2013; Dickson  & Turell, 1992). The virus goes across numerous barriers within 
ticks during its replication and transmission. The vector of CCHFV gets a persistent 
infection due to the trans-ovarian and trans-dial transmission, which means the next 
generation to the next life stage, respectively (Gargili et al., 2017). Therefore, ticks 
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vectors were considered transmitters and survivors of the virus and responsible for the 
re-emergence of the disease in endemic geographical areas. Ticks can example, persist 
for long periods without feeding; accordingly, tick vectors serve as reservoirs of 
CCHFV infection even in the lack of vertebrate hosts. Researchers detected CCHFV in  
H. marginatum up to 700 days after an infectious blood meal. Moreover,  the ticks have 
been approved to spread the virus by biting the vertebrate even after storage at 4 C for 
up to 10 months (Turell, 2007).  
 
The mode of transmission of CCHFV to public 
 
    CCHF is considered an enzootic disease that is continuously existing symptomatic in 
animal populations within a specified area (Spengler et al., 2016). It is important to note 
that CCHFV is not known to spread through casual contact, respiratory droplets, or 
contaminated food or water. Understanding the transmission routes is crucial for 
implementing preventive measures and minimizing the risk of CCHFV infection. There 
are various modes of transmission of CCHF to the public (Spengler et al., 2016) ( Figure. 
2), including the following: 
 
Tick-Borne Transmission 
 
    As mentioned above,  the primary transmission mode to humans is through the bite 
of infected ticks, primarily from the genus Hyalomma. Ticks become infected with 
CCHFV by feeding on infected animals, typically livestock such as cattle, sheep, and 
goats. Humans can acquire the virus when infected ticks bite them. Ticks can remain 
infected with the virus throughout their life cycle, allowing them to pass it to their 
offspring. (Sojka et al., 2013; Turell, 2007; Dickson  & Turell, 1992). In Iraq, the virus 
circulates in many ticks genera, and some indications proposed  28 species across seven 
genera that could transmit CCHFV; these are Hyalomma, Rhipicephalus, Boophilus, 
Ambylomma, Haemaphysalis and Ixodes (Al Salihi et al., 2018; Akuffo et al., 2016). 
Nevertheless, Hyalomma marginatum is the only hard tick and the chief source of 
human infection ( Alhilfi et al., 2023). The infection occurs probably due to immature 
adult ticks feeding on host blood that they need at each stage of their maturation ( Olaya 
et al., 2019 ) ( Figure. 2).  
 
Contact with Infected Animals 
 
     Direct contact with infected animals' blood, tissues, or other bodily fluids can lead to 
CCHFV transmission to humans. This can occur during activities such as slaughtering, 
butchering, or handling infected animals or their tissues. Occupational exposure to 
infected animals, particularly in healthcare settings or veterinary care, poses a 
significant risk (Figure. 2) (Papa et al., 2017).  
 
Nosocomial Transmission 
 
     Nosocomial transmission (transmission within healthcare settings) (Figure. 2) has 
been reported in cases where healthcare workers have come into contact with infected 
patients' blood or body fluids and can result in severe hemorrhagic fever with case 
fatalities of ca.30% (Swanepoel, 1994; Swanepoel et al., 1987). Likewise, limited 
human-to-human transmission of CCHFV can occur in healthcare settings, mainly 
through close contact with infected individuals' blood or bodily fluids. This transmission 
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type is relatively rare but can occur due to improper infection control practices, 
accidental needlestick injuries, or contact with contaminated medical equipment. It is 
important to implement strict infection control measures in healthcare facilities to 
prevent nosocomial transmission (Aradaib et al., 2010). The nosocomial outbreaks have 
been reported in cities such as  Al- Fulah, Kordufan, Sudan in 2008, where a 60 years 
old butcher was admitted to a hospital. The virus transmitted to the nurses provided care 
to this patient because of the shortage of personal protective equipment (PPE) and the 
application of rigorous infection control measures (Aradaib et al., 2010, 2011). 
Slaughterhouses/abattoirs, the livestock industry, and veterinary practice are the high-
risk groups for the disease (Nasirian, 2019; Sharifi-Mood et al., 2014). In Iraq in 1979, 
CCHFV nosocomial transmission was also reported by a physician, and one health 
worker, who treated a hospitalized 24 years old lady, showed a deadly CCHFV disease 
in Al- Yarmouk Hospital/ Baghdad. The patient showed severe clinical signs and 
bleeding. Both health workers developed fever, headache, and bleeding from the 
gastrointestinal tract four days after close contact with this lady and died (Tantawi et 
al., 1980).  Moreover, nosocomial transmission was also reported in Iraq two times later, 
in 1992 ( 2 cases) and 1996 (1 case) (Abul-Eis et al., 2012). Nosocomial infections were 
also reported in Turkey (Ergonul, 2006), South Africa (van Eeden et al., 1985) United 
Arab Emirates (Suleiman et al., 1980), Pakistan (Burney et al., 1976), and Iran 
(Mardani, 2002).  
 
Laboratory-Acquired Infections 
 
   Laboratory personnel and researchers can be at higher risk of acquiring CCHFV if 
they handle infected samples or work with the virus in a laboratory setting (Figure. 2). 
Strict biosafety measures and adherence to proper laboratory protocols are essential to 
prevent accidental laboratory-acquired infections (Whitehouse, 2007). 
 
History of Crimean Congo Haemorrhagic fever   and its occurrence  in Iraq 
 
   Crimean-Congo hemorrhagic fever (CCHF) is a fatal zoonotic disease seen 
exclusively in humans. The CCHFV is circulating in many countries in Asia, Africa, 
and southern Europe (Figure. 3). The first identified CCHFV outbreak occurred in the 
mid-1944s in the Crimean peninsula, when Soviet troops re-occupied the areas under 
German occupation. The troops developed an acute febrile illness with a high incidence 
of bleeding and shock (Grashchenkov, 1945). The disease was later isolated in the 
Belgian Congo (Currently Democratic Republic of the Congo, DRC) in 1956. In 1969 
the researcher recognized that both isolated viruses in 1944 and 1956 were identical 
(Casals,1969). Mixing the two places' names resulted in the current name for the disease 
and the virus, Crimean-Congo hemorrhagic fever. https://www.who.int/health-
topics/crimean-congo-haemorrhagic-fever#tab=tab_1.  
 
Geographic Distribution 
 
     CCHF is endemic in various regions across Africa, Asia, and Europe. Primarily, the 
virus is transmitted to humans through ticks of the genus Hyalomma, which act as both 
reservoirs and vectors of the virus. Domestic and wild animals, such as livestock and 
small mammals, can also become infected with CCHFV. 
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Figure. 2: Shows the mode of transmission of CCHFV to public including the 

nosocomial in hospital 
 

 
Figure. 3: Map of distribution of Crimean-Congo hemorrhagic fever in the world 
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A. Asia 
The disease was reported in different countries such as Iran, Afghanistan, Pakistan, Iraq, 
United Arab Emirates, Kuwait, Oman, Saudi Arabia, China, Tajikistan, India, Turkey, 
Georgia, and Russia (Table. 2). 
 

B. Africa 
The disease also is reported in some countries in Africa like South Africa, Egypt, 
Senegal, Mauritania, Kenya, Sudan, Madagascar, Niger, Nigeria, Ghana, and Uganda, 
as follows (Table. 3). 
 

C. Europe 
    The disease also is endemic and reported in numerous European countries such as 
Albania, Bulgaria, Greece, Kosovo, Spain, as follow ( Table.4) 
 

D. Iraq 
 

      CCHF was unknown in Iraq before September 1979, when one lady was admitted 
to Al Yarmouk Hospital/ Baghdad on 07/09/1979 with hemorrhage symptoms and died 
after 2 days (Tantawi et al., 1980). After 2 days, the same hemorrhagic symptoms, 
including fever, intestinal and general hemorrhage, appeared in two health workers 
(General practice and assistance nurse) who were in direct contact with the patient. Both 
health workers died, and this event gave attention to health authorities to investigate the 
cause and facts of this disease to take the precaution to quarantine some departments of 
Al Yarmouk Hospital to control the spreading of the disease. The Iraq Ministry of Health 
also informed the world health organization and the neighboring countries about taking 
precautions. The description of the first reported cases in Iraq in 1979 is listed in down 
according to Tantawi et al., (1980).   
  
• First cases  

 
     A 24-year-old female from Anbar province is located 110 kilometers northwest of 
Baghdad. The lady got sick on 30 September 1979 and was admitted to Anbar Hospital 
for her suspected abortion. She suffered from fever, headache, vomiting, diarrhea, 
stomach and intestinal pain, jaundice, and subcutaneous bleeding at the needle injection 
site. Later, she suffered from low blood pressure and acute shock, loss of consciousness, 
and died on 9 September 1979 (Tantawi et al., 1980).. 
       
• Second case  

 
    A 26-year-old male was working as a senior resident physician (SRP) in Al Yarmouk 
Hospital/ Baghdad. He treated the first patient, did the blood transfusion, and was in 
direct contact with her for the 3 days of her stay in the hospital before her death. The 
SRP suffered from flu-like syndrome on 14 September 1979, followed by severe 
abdominal pain, fever, increased heart rate, headache, congestion, and shock, and died 
on 19 September 1979 (Tantawi et al., 1980).. 
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Table. 2: shows the CCHF endemic countries in Asia 
 

 
 
 
 

No. Country description year Reference

1 Iran •Sheep (45%Serology) (Chumakov)
•Ornithodorus lahorensissoft ticks (Argasidae) in Northeastern Iran
•nosocomial infection cases were detected in the northeast of Iran 

•clinical signs
•risk professions
•Serological and molecular evaluation
•molecular epidemiology & genotypes circulating in Iran, includingAsia-1, Asia-2, Europe-1 and Europe-2

1970
1978

2009, 2011, 2012

Hoogstraal , 1979
Chinikar et al., 2009 
Chinikar et al., 2013 A; Chinikar et 
al., 2012 A
Chinikar et al., 2012 B 
Chinikar et al., 2012 C 
Chinikar et al., 2012 D
Chinikar et al., 2013 A 
Kayedi et al., 2015 
Chinikar et al., 2016
Chinikar & Shahhosseini, 2016
Shahhosseini et al., 2017 A
Shahhosseini et al., 2017  B

2 Afghanistan First record in Takhar province (Northeast Afghanistan) , 19 cases ( 2 died)
The first multifocal outbreak from Afghanistan
Engil district (Herat city) a seroprevalence in 11.2% of humans and 75% of livestock 

Serosurvey study found that the average age of CCHFV positive cases was 30 years. Case fatality 21.6%, seasonal prevalence Eid-al-Adha. Butchers (13.7%) and 
shepherds (11.8%) , the average period from beginning of symptoms and admission to the hospital was 4.9 days, whereas in fatal cases it was 4.7 days

1998

2008
2017-2018

Mofleh & Ahmad, 2012
Mustafa et al., 2011
Mustafa et al., 2009
Qaderi et al., 2021

3 Pakistan •The virus was first isolated from Hyalomma ticks.
•First human case / Rawalpindi/  when a laparotomy was performed on a patient with abdominal pain, haematemesis and melaena
•the first CCHF case/ Baluchistan province (endemic area).

•14 sporadic outbreaks reported from Pakistan & nine outbreaks occurred in Baluchistan province

•CCHF cases with 44% and 33% fatality were reported in the Punjab province. 
•CCHFV strain /clade Asia-1

1960s

1976
1978 
Since the year 2000
2002 and 2003 

Jamil et al., 2005
Athar et al., 200
Kasi et al., 2019
Pirkani et al., 2006
Saleem et al., 2009
Rai et al., 2008
Zohaib et al., 2020

4 Iraq First reported in human  
nosocomial reports / two confirmed fatal cases (one physician, one nurse).
A positive seroprevalence / previous exposure of animal to CCHFV:  57.6% of sheep, 49.64% of goats, 29.28% of cattle, 58.73% of horses, and 23.23% of camels 
The annual number of confirmed CCHF cases varied from zero to six
nosocomial two confirmed cases (physicians)
nosocomial one confirmed case (physician)
11 confirmed and 28 suspected cases were reported. A case fatality ratio of 36% among confirmed cases has been reported in Iraq. 

1979
1979
1980

1998 and 2009
1992
1996
2010

Al-Tikriti et al., 1981
Tantawi et al., 1981
Majeed et al., 2012. 
Ibrahim et al., 2014

5 United Arab 
Emirates

Before November 1993, no autochthonous cases of CCHFV infection had been identified 
First cases reported in Dubai/ an index case and five secondary nosocomial cases occurred. / The source of infection Cattle imported from Iraq, Kenya, and Pakistan 

35 primary cases of CCHF were reported, with a case fatality ratio of 62%. The majority of the cases involved workers of livestock markets, butchers, and animal skin 
processors.
a novel lineage of CCHFV/ detected in dromedary camels (Camelus dromedarius) and camel ticks (Hyalomma dromedarii) with potential reassortment of the M 
segment of the genome 

1979

1994 and 1995

Schwarz et al., 1996
Rodriguez et al., 1997
Khan et al., 1997
Khalafalla et al., 2021Camp et al., 
2019.
Camp et al., 2021

6 Kuwait 4% of human sera / positive serological investigation in two hospitals 
no other published data available on CCHFV circulation. 

1979 and 1982 Al-Nakib et al., 1984

7 Oman Four patients by clinical presentation. 
Samples of imported and domestic animals exposure to CCHFV, and 22% of samples reacted CCHFV IgG positive. 
19 tick pools out of 235 tick pools were positive CCHFV antigen / 16 identified as Hyalomma anatolicum
A serological evidence (IgG) of animal exposure with CCHFV 
Seroprevalence study categorized butchers as a job with high potential for exposure to CCHFV 

1995

2016

Williams et al., 2000
Body et al., 2016
Al-Abri et al.,. 2019

8 Saudi Arabia •Not reported in Saudi Arabia until 1990. 
•An outbreak of viral hemorrhagic fever affected 7 abattoir workers / western Saudi Arabia /  Mecca. 
•Serosurveys of abattoir workers detected 40 confirmed or suspected cases (12 deaths) of CCHF. 
•CCHFV had been introduced to Saudi Arabia by infected ticks on imported sheep arriving through Jeddah seaport 

1989 and 1990

El-Azazy & Scrimgeour, 1997
Memish et al., 2002

9 China The first case was from the northwestern Xinjiang region in  
The virus firstly isolated  from patients and ticks (Hyalomma asiaticum)
The disease known “Xinjiang hemorrhagic fever”, as the CCHF cases have only been reported from Xinjiang, 
Disease in outdoors working males during March to June, the active periods of the adult ticks
Antibodies detected in the serum of livestock and humans in other areas, implying transmission may occur elsewhere in mainland China. 
260 CCHF cases were reported in China with a 21% case fatality ratio.
occasional epidemics , with 26 cases and five deaths, 
51 cases and three deaths.

1965

1966 

From 1965 to 1994

1997
2001

Papa et al., 2002, 8, 50. 

Morikawa et al., 2002.
Han et al.,  2002

Qing et al., 1999

Gao et al., 2010, 

10 Tajikistan •First confirmed cases 
•Per year, the average number of CCHF human cases 1-6. 
•In epidemic years over 20 cases 
•On occasion: 
o21 cases 
o26 cases 
o29 cases 
o37 cases 
o29 cases 
•Tick bites have a lower case fatality ratio (22%) than those associated with direct contact with contaminated blood (50%) due to differences in viral load. 
•Men are twice as likely as women to develop CCHF due to occupational exposure to ticks or infected tissue/blood. 
•Farmers, field workers, butchers, and medical personnel are among the most vulnerable groups. 
•24% is the average case fatality ratio 
•nosocomial infections of hospital staff caring for an index patient who was infected via a tick bite, handling infected animal products, or unknown exposure routes.

1968
1967
2001
2007
2008
2009

Tishkova et al.,2012

11 India •The first time reported from Gujarat .
•Four deaths / three patient from nosocomial transmission. 
•Nosocomial transmissions outbreaks. 
•Phylogenetic analysis / clade Asia 2 with the highest similarity to strains from Tajikistan .

2011

2012 & 2013

Prajapati et al.,2012 
Yadav et al., 2013 
Yadav et al., 2014. 

12 Turkey The first case from Tokat. 
Similar clinical and laboratory findings between Tokat Cases and cases from neighboring cities of Yozgat in the spring and summer.
More than 10,000 confirmed cases were reported with an overall case fatality ratio of 5%. 
Widespread in many provinces of southern areas of the Black-sea region, central and eastern Anatolia, with rural areas accounting for 69.4% of cases. 
1.13:1is the male-to-female infection ratio 
A history of a tick bites during the months of May, June, and July related to  the majority of CCHF patients. 
clades Europe-1 and Europe-2 are two different circulating strains.

2002
2003

Since 2002

Vatansever et al.,  2007
Yilmaz et al., 2009. 
Estrada-Pena et al., 2007
Karti et al., 2004
Midilli et al., 2009 

13 Georgia •The first autochthonous case reported from a suburb of the capital city, Tbilisi, and the virus was transmitted by tick bite.
•22 cases reported from January to September.  
•The highest annual case count since 2009.  
•A higher incidence of hemorrhagic symptoms than CCHF patients in neighboring Turkey (65% versus 23%, respectively). 
•No detailed genetic or phylogenetic information on the viral strains in this area are available.

2009

2014

2002–2007

Zakhashvili et al., 2009.
Greiner et al., 2014
Yilmaz et al., 2009

14 Russia •The first case reported by Chumakov.
•First identification of agent from human outbreak in Crimea from 200 infected military personnel.
•Occasional epidemics occurred in:
oAstrakhan (339 cases)
o Rostov (377 cases)
oStavropol between (263 cases), 
oKrasnodar in  (18 cases) 
sporadic cases occurred in several territories in the Southern Federal District in 2002. 
Europe-1 clade are circulating strains.

1944 
1953 and 2005 
1963 and 2005
1953 and 2005
1948

Butenko et al., 2007
Onishchenko et al., 2004

Lukashev et al.,  2018
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Table. 3: shows the CCHF endemic countries in Africa 
 

 

No Country Description Year Reference

1 South Africa •Reported the first case during introducing the virus by infected tick vectors 
on migratory birds. 

•Antibodies were widely present in sera of livestock and wild vertebrates in 
South Africa, Zimbabwe, and Namibia, including sera that had been 
preserved for years.

•Hy. truncatum is the only Hyalomma species known in the region with lower 
prevalence of antibodies along the southern coast and in the extreme 
northeast

•Antibodies are most prevalent among large mammals including cattle, el and 
antelope, African buffaloes, giraffes, zebras, rhinoceroses, and ostriches / the 
preferred hosts of adult ticks

•CCHFV antibodies are most often found in hares among small mammals. 
• 44% of CCHF cases in southern Africa reported a tick bite.
• 40% reported contact with livestock blood or tissue.
• 12% of cases did not report any direct contact with livestock or tick bite but 

lived in or visited rural areas, 
• 4% of cases were infected nosocomially. 
•The majority of CCHF cases were men (83%).

1981

1981 and 2006

Swanepoel et al.,  1987

Burt et al.,  2007. 

2. Egypt • 3.13% of 1022 animal sera tested positive for CCHFV-reactive IgG.
•Although CCHFV is endemic in Egypt, the exact dissemination of the virus 

in human populations is uncertain. 
•A total of 4 infected cases and one death were recorded in Egypt in 1981 and 

2012.

September 
2004 and 
August 2005

Mohamed et al.,  
2008Vorou et al.,  2007

Temur et al.,  2021 

3 Senegal •A preliminary study found CCHF infection in Senegalese livestock. 
• Isolation of the virus from ticks obtained in a Senegalese abattoir. 
•CCHFV infection is more common in men than in women in Senegal, 

because men are mainly involved in herding activities and a high risk of tick 
bite (Hyalomma truncatum) or contact with infected animals.

1970 Chapman et al.,  1991

4 Mauritania •CCHFV is endemic in southern Mauritania. 
•The first human case was identified and serologically confirmed.  
• In May, a fatal human case of CCHF was recorded in south-western 

Mauritania. 
•The first urban outbreak in Mauritania reported in six persons who admitted 

to the hospital with fever and hemorrhage; half of them died, and infection 
was confirmed by serology.

1983

1988

2003

Gonzalez et al.,  1990
Nabeth et al.,  2004

5 Kenya •Evidence of CCHF in Kenya is limited. 
•First discovered in Rhipicephalus pulchellus ticks obtained from a dying 

sheep in a veterinary laboratory in Kabete, Kenya. 
•First Human CCHF case recorded in Kenya, when a man with an acute 

hemorrhagic illness was admitted to a hospital in western Kenya.

1970

2000

Sang et al.,  2011

6 Sudan • In Kordufan region,  numerous  outbreaks, of both nosocomial and 
household transmission, and sporadic cases.

•A serosurvey suggested that CCHFV is present in other areas of the country 
as well, but disease incidence is apparently lower.

•A nosocomial chain of transmission outbreak was recorded in a Sudanese 
rural hospital. 

•According to genetic analysis,  CCHFV S segment sequences were most 
similar to those from South Africa, Mauritania, and Nigeria in clade 3.

2008

Rahden et al., 2019

Aradaib et al.,  2010

Aradaib et al.,  2011

7 Madagascar •The first CCHFV discovered in Rhipicephalus microplus ticks collected on 
cattle in a slaughterhouse in Antananarivo. 

•Madagascar CCHFV strains were more similar to strains from the Middle 
East and Asia than to African strains according to Phylogenetic studies. 

• In Mandoto, evidence of CCHFV infection was detected in human sera. 
•The prevalence of CCHFV infection among high-risk groups (e.g., 

slaughterhouse workers) in different geographical areas was determined by a 
national cross-sectional serologic survey. 

•The incidence of CCHFV infection among high-risk professionals was found 
to be low. 

1985

1988

2008–2009

Mathiot  et al.,  1988
Andriamandimby et 
al.,  2011

8 Niger •A  sero-survey study found that an archive of domestic animal sera collected 
in Niger between 1984 and 1988 were serologically positive for CCHFV, 
indicating the virus circulating in the country.

•No human cases were reported.

1995 Mariner et al.,  1995

9 Nigeria • 24% of cattle and 2% of goats were serologically (IgG) positive for CCHFV. 
•Human population in northeastern Nigeria provided evidence of active and 

prior exposure to CCHFV.
•Africa 3 clade is the strain circulated in Nigeria according to phylogenetic 

analysis of a human-derived CCHFV sequence. 

2015 Oluwayelu, et al.,  2015 
Bukbuk et al.,  2016

10 Ghana •Hyalomma excavatum and Amblyomma variegatum were  positive for 
CCHFV in a CCHF surveillance study.  

•Human serum samples obtained from the abattoir workers revealed the 
exposure to CCHFV by the presence of CCHFV-reactive IgG.

Akuffo et al.,  2016

11 Uganda •A surveillance system for viral hemorrhagic fevers has established Uganda. 
•The early detection of occasional CCHF outbreaks in humans was done by 

the surveillance system
• The majority occurred in the central regions of Uganda. 
•Anti-CCHFV antibodies are present and prevalent in cattle. 
•Eight confirmed CCHF outbreaks. 
•There was a CCHF outbreak in the Agago District, involving three patients. 

Less than ten cases were documented in the following years.
• In July 2018, the infection of two patients was confirmed by PCR in 

Isingiro District.
• In the next seven months, 13 CCHF cases were confirmed in different 

regions. 
•However, it is unclear if the increase was attributable to improved 

surveillance or an actual increase in cases during this time period. 

2010 

between 2013 
and 2017
2013

Balinandi et al.,  2021

Mirembe et al.,  2021
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Table. 4: shows the CCHF endemic countries in Europe 
 

 
 
• Third case  

 
     A 45 years old female working in Al Yarmouk Hospital/ Baghdad as an assistant 
nurse serviced the first patient. On 10 September 1979, she suffered from fever, severe 
abdominal pain, and diarrhea. She was admitted to Al Yarmouk Hospital/ Baghdad on 
13 September 1979, she left the hospital after recovery on 15 September 1979, but her 
health condition deteriorated at home. She was readmitted to the hospital on 18 
September 1979, suffering from general bleeding and jaundice. Blood samples were 
collected, and the patient died on 19 September 1979. The postmortem examination was 
done (Tantawi et al., 1980). 
 
• Forth case  

No Country Description Year Reference

1 Albania •An outbreak of eight cases of CCHF occurred in Albania during the spring and summer, with the infection of seven cases 
confirmed by laboratory tests. 
•A nosocomial infection was discovered, as well as a familial cluster of cases. 
•Genetic analysis revealed that the causative virus clustered together with other European CCHFV cases.

2001 Papa et al.,  2002

2 Bulgaria •Numerous CCHF cases were detected in Bulgaria,
•The death ratio was around 17%. During this time.
•20 nosocomial infections were reported.
•The number of reported CCHF cases decreased, with a death ratio also decreasing to 11.4%. 
•The CCHFV strains from Bulgaria were found to cluster with other Balkan strains from Kosovo and Albania.

Between  1953 
and 1974 
Between 1975 
and 1996

Papa et al.,  2004

3 Greece •The first fatal case of CCHF was discovered , in Northern Greece. 
•A CCHFV strain (AP92) was isolated from Rhipichepahlus bursa ticks collected from goats in Northern Greece. 
•6.25% of residents showed antibodies to strain AP92 CCHFV, however, positive cases did not have any symptoms of 

CCHF. 
•A seroprevalence of CCHFV was 1% among the population surveyed, according to conducted survey 
•Approximately 3% were positive for CCHFV-reactive IgG.  
•No CCHF cases had been reported in Greece, it was suggested that the human antibodies were against strain AP92, which 

appears to be moderately pathogenic to humans and thus a good candidate for vaccine research. 
•The first serious case was recorded in a woman died in Komotini, a town in northeastern Greece. 
•Molecular analysis revealed that the causative strain (Rodopi) was genetically distinct from strain AP92.

2008

1975

1981 and 1988

2008–2009
2008

Maltezou et al.,  2009

Antoniadis et al.,  1990

Papa et al.,  2011,

4 Kosovo •The first cases of CCHF were reported. 
•Reported of three major outbreaks with a total of 186 serologically confirmed cases. 
•The hyper-endemic areas for CCHF were the central and southwestern parts of Kosovo. 
•CCHFV strain sharing a common ancestor with strains from Turkey  according to a phylogenetic study. 

1989
1995, 2001, and 
2004,

Ahmeti et al.,  2006
Humolli et al.,  2010 
Emmerich et al.,  2018 

5 Spain •CCHFV discovered in Hyalomma ticks in Cáceres.
•For the first time identified two autochthonous CCHF cases.
•Reported of one autochthonous case dating back to 2013. 
•Seven human cases with molecular confirmation were recorded, three of which were fatal. 
•The CCHFV strain in Spain is similar to Africa-3 that identified in Mauritania. 
•Viral sequences found identical strain to those found in eastern Europe (genotype V, Europe-1) in a patient and ticks from 

deer and wild boar raise the likelihood of CCHFV being introduced into Spain through the animal trade. 
•The seropositive rates of animals found in southern Spain reflect an established tick-host-tick cycle in some regions, and 

segment re-assortment found in a sequenced virus from one case suggests the virus has a great ability to adapt. 

2010

2016

2016 to 2020

Estrada Peña et al.,  2012 
De Arellano et al.,  2017 
Negredo et al.,  2021 
Portillo et al., 2021 
Negredo et al., 2021

6 Imported Cases to 
Europe

• Travelers returning from CCHFV-endemic areas to non-endemic European countries have been recorded in the UK such 
as from
oAfghanistan, Bulgaria, Zimbabwe) 
oFrance (returning traveler from Senegal) 
oGermany (returning travelers from Afghanistan and Bulgaria 

Atkinson, et al.,  2012 
Lumley et al.,  2014 
Chamberlain, et al., 2013
Tarantola et al., 2006
Tall et al.,  2009 
Ölschläger et al., 2011
Conger et al.,  2015
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     A 60-year-old female living in the Al Khadimyia district had no contact with the 
previous cases. The lady was visiting a crowded Karbala holy religion city and stayed 
for two nights before her sickness with symptoms of CCHF. She was admitted to Al 
Khadimyia Hospital on 18 September 1979 and suffered from fever, headache, loss of 
appetite, vomiting, jaundice, severe abdominal pain, and diarrhea. Clinical examination 
revealed hepatomegaly and bleeding symptoms. She recovered slowly after treatment 
and became healthy and in good condition on 11 October 1979 (Tantawi et al., 1980)..   
    
• Fifth case  

 
     A 26 years old pregnant female lived in the Abogarib district. This lady suffered from 
diarrhea and vaginal bleeding. She was admitted to Al Yarmouk Hospital/ Baghdad on 
17 September 1979. Moreover, the patient was treated with uterine curettage. She left 
the hospital on 22 September 1979 after recovery. Five days later, she was readmitted 
to the hospital because her condition deteriorated, and suffering from vaginal bleeding, 
cutaneous petechial hemorrhagic,  large subcutaneous bleeding, pneumonia, and 
toxemia. She died on 3 October 1979 (Tantawi et al., 1980). 
 
• Sixth case  

 
      A 55 years old man lived in Hayy al Qadisiyah / Baghdad; he worked as a sheep 
shepherd. He was admitted to Al Yarmouk Hospital on 7 October 1979, suffering from 
severe pain, fever, general bleeding, and obvious gastric, intestinal bleeding, and 
subcutaneous petechial bleeding ( Figure. 4, 5). They suffered from kidney failure and 
died on 10 October, 1979 (Tantawi et al., 1980). 
 

 
 

A B
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Figure. 4: Shows subcutaneous bleeding on the face (A) and ear (B) (Tantawi et al., 
1980)  

 
 

Figure. 5: Shows generalized subcutaneous bleeding hands, neck, face (A)  and, legs 
(B) (Tantawi et al., 1980) 

• Seventh case 
 

     An 18 years old female lived in Al Tajy district/ Baghdad. She suffered from flu-
like symptoms earlier but was admitted to Al Nuamin Hospital on 7 October 1979 
because she did not recover. She was suspected of meningitis but later suffered from 
gastric and intestinal bleeding, jaundice, loss of consciousness, and coma and died on 
13 October 1979 (Tantawi et al., 1980). 
  
• Eighth case 

 
     A 30 years old female who lived in Al-Thawra, formerly known as (currently Al 
Sadar city) / Baghdad, was admitted to Al Karama Hospital on 28 September 1979, 
suffering from flu-like symptoms like headache, fever, and severe pain; later, she 
developed gastric and intestinal bleeding. The patient was in worse condition and died 
on 12 October 1979 (Tantawi et al., 1980). 
  
• Ninth case  

 
   A 42 years female living in the Mahmoudiyah district quickly developed fever, 
headache, and epistaxis. She was admitted to Al Yarmouk Hospital/ Baghdad on 14 
October 1979, suffering from jaundice and general bleeding. She recovered after 
intensive treatment and was discharged on 20 November 1979. The history of this case 
showed that this lady was in direct contact with sheep. (Figures. 6 A, B, C & 7) 
(Tantawi et al., 1980). 
 
• Tenth case 

 

A B
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     A 30 years old pregnant female living in Diyala Governorate was admitted to Al 
Elwya Hospital on 24 November 1979, suffering from vaginal bleeding, fever, and 
subcutaneous bleeding. She aborted on the same day and recovered after intensive 
care. She was discharged on 16 November 1979 ( Figure. 8) (Tantawi et al., 1980).   
 

 
  
Figure. 6: Shows mouth bleeding (A); subcutaneous bleeding on the arm and foots of 

the patient (B &C) (Tantawi et al., 1980) 

 
 

Figure. 7: Shows patient 2 months after recovery (Tantawi et al., 1980) 
 

A B C
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Figure. 8 : Shows subcutaneous nose bleeding (Tantawi et al., 1980) 
 

   The first CCHF outbreak in Iraq revealed variations in the clinical symptoms, the 
briefing of patients clinical signs are presented in table. 5. (Tantawi et al., 1980). 
 

Table.5: Represents the clinical symptoms appeared on the first ten CCHF patients 
during the 1979 outbreak (Tantawi et al., 1980) 

 
 

No. Symptoms Number of cases
1 Fever 10
2 Headache 9
3 Abdominal pain 9
4 Vomiting 9
5 Loss of appetite 9
6 Pain of joints and pain 7
7 Diarrhea 4
8 Coughing 4
9 pharyngitis 3

10 Conjunctivitis 2
11 Chest pain 2
12 Bleeding ability 10
13 Bleeding of digestive system 7
14 Epistaxis 2
15 Lips bleeding 4
16 Back pain 9
17 Vaginal bleeding 5
18 Abortion 3
19 Subcutaneous bleeding 10
20 Hematuria 2
21 A pink rash on the palm of the hand 1
22 Blood Hypotension 9
23 General jaundice 10
24 Hepatomegaly 8
25 Nervous disturbances 4
26 Nervous shock 8
27 pneumonia 3
28 Toxemia 1
29 Renal failure 1
30. Disturbance of adrenal glands 4
31 Oliguria 8

• Total number expressed these clinical were ten. 
• Percentages of Male: Female was  2: 8
• Fatality rate was 70 %
• Number of pregnant women was three.
• Percentage of abortion was 100%.
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     The disease reemerged in April 1980 in Al Fudialia district / Baghdad when a 16 
years old male was working as a horse carriage driver. Upon admission to the hospital, 
he claimed a tick had bitten him before developing CCHF symptoms. The patient also 
developed cutaneous and intestinal bleeding. The infection was confirmed via an 
elevation in antibodies. This patient recovered after intensive care. The disease was also 
confirmed by a butcher in deteriorated condition and died upon hospital admission. 
CCHF Virus aggregations were investigated in his liver by Electron microscope, which 
confirmed the infection.  Later, CCHF became endemic in Iraq since the first report in 
1979 with the re-emergence of outbreaks. The occurrence and publications of CCHF in 
Iraq since 1978 are presented in Table.6 (Tantawi et al., 1980)  
 
Pathogenesis of the CCHF  
 
    The exact mechanism by which viruses produce pathogenic effects is not fully known. 
Entirely the hemorrhagic fever viruses can hinder the host’s immune functions and lead 
to susceptibility to disease (Geisbert and Lahrling, 2004). After a tick bite, the virus 
enters the host and replicates quickly (Figure.  9), and the normal function of the 
vascular system and lymphatic organs is changed (Feldmann et al., 2003). CCHF 
pathogenesis is mainly related to the infection correlated with the epithelium (Schnittler 
& Feldmann, 2003). The continuous replication of the viral particles leads to damage to 
the epithelium. Later, the virus releases tissue-toxic factors that indirectly damage the 
host tissue. Virus particles also produce host-derived soluble factors that lead to 
endothelial activation and loss of proper cellular functions. Then, the damaged 
endothelium attracts the platelets to aggregate, leading to the activation of the intrinsic 
pathway of coagulation. It is an early obvious symptom that ends as a hemostatic failure. 
Hemo-phagocytosis related to cytopenia was a common finding reported in about half 
of the patients in Turkey ( Karti et al., 2004). 
Previous studies showed that haemophagocytic lymphohistiocytosis occurred due to 
hyperactivation of monocytes resulting from elevated levels of Type 1T helper cytokine, 
such as Tumor Necrosis Factor α, Interferon γ, Interleukin 6, and Interleukin 1. ( Fisman, 
2000). Researchers found the roles of cytokines in the pathogenesis of CCHF, and the 
level of Type 1T helper cell cytokines was detected in patients who died and those who 
survived ( Karti et al., 2004). Moreover, the researchers found high levels of cytokines 
in patients who died from CCHF compared to survival patients who showed low levels. 
In serious cases, the levels of  Interleukin 6 and Tumor Necrosis Factor α were higher, 
along with disseminated intravascular coagulation. The Interleukin10 level was 
contrariwise linked to them ( Ergonul  et al., 2006). Although the receptor that allows 
the virus to move into the cell was not identified, researchers noted the cellular 
pathology associated with viral division among the cell. They found that the protein 
domains outside the cell, i.e., GC and GN glycoproteins, play an important function in 
the virus binding to the host cell. Moreover, the host cell nucleolin allowed the virus to 
cause cellular injury (Xiao et al., 2011).   While the entry of the virus to the host cell 
occurred via Clathrin-dependent endocytosis (Simon  et al., 2009). 
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Table.6: Represents the occurrence and publications of CCHF in Iraq since 1979 
 

 
 
 

Year CCHFV Laboratory test Percentage of infection        Reference

1980 Humans Virus isolation Tantawi et al., 1980

1981 Humans Virus isolation Al-Tikriti et al., 1981 

1981 Sheep 
goat 

Cattle 
Horse
camel 
small mammals

Serology 57.6%
49.64%
29.28%
58.73%
23.23%
14.28% 

Tantawi et al., 1981 

2010 The total numbers of positive patients to CCHF virus 
was 11 out of 44 suspected samples were examined 
from eight provinces during the period from January to 
December 2010 . The way of transmission is due to 
contact with blood and tissues of infected animals, and 
one patient slaughtered sheep in his house. ELISA was 
used to detect Crimean-Congo hemorrhagic fever 
(CCHF) virus-specific immunoglobulin M (IgM) in 
human serum samples.

Abul-Eis et al., 2010

Proceeding of the Eleventh 
Veterinary Scientific 
Conference, 2012; 99-103 
Crimean-Congo 
Hemorrhagic Fever in Iraq 
During 2010 Emad S. Abul-
Eis , Nabeel A.Mohammad
and Suhad M.Wasein
Ministry of Health / Public 
Health Directorate / CPHL 
/CCHF.REF.LAB 

The total numbers of positive patients to CCHF virus 
was 11 out of 44 suspected samples were examined 
from eight provinces during the period from January to 
December 2010 . The way of transmission is due to 
contact with blood and tissues of infected animals, and 
one patient slaughtered sheep in his house. ELISA was 
used to detect Crimean-Congo hemorrhagic fever 
(CCHF) virus-specific immunoglobulin M (IgM) in 
human serum samples. 

Proceeding of the 
Eleventh Veterinary 
Scientific Conference, 
2012 

2012 Humans Serology: ELISA (IgM) Majeed et al., 2012

2014 Humans Serology: ELISA (IgM) Low percentage Ibrahim et al., 2014

Total cases reported in Iraq 
from 1979 – 2015  were 377 
cases 

Humans (377 
cases )

Total death 39 Case per 
year  0-55

1979, 1980, 1990, 2010, 
2013, 2015

Majeed  et al., 2014
Al-Tikriti SK et al., 1981

2016 Human Serology Aziz et al., 2016. 

Iraq, 2018 The total number of suspected cases was 143 cas- es. 
Most of the cases were males (59.4%), 15-45 years old 
(62.2%), and live in urban areas (58.7%). About three 
quarters of the cases (68.5%) did not fit the standard 
case definition adopted by Iraq CDC. Most of the 
suspected cases were reported in Diwaniya province 
(20.3%). Nearly half of the suspected cases (64, 44.7%) 
occurred in June. 
Only 7.0% of the total suspected cases were positive 
when tested by Reverse Transcriptase Polymerase 
Chain Reaction (RT-PCR). The majority of confirmed 
cases (3, 30.0%) occurred in Diwaniya province. 

Ali Hazim Mustafa, 2018

Crimean-Congo hemorrhagic 
fever in Iraq (2018-2022) 
and an educational review 

During the year 2018, there were ten cases (including 3 
from Diwaniyia province) confirmed by Reverse 
Transcriptase Polymerase Chain Reaction registered by 
the Iraqi Ministry of Health, and death occurred in 
eight of the cases. During the year 2021, the Iraqi 
Ministry of Health reported the registration of fifteen 
laboratory confirmed cases of Crimean-Congo 
hemorrhagic fever during the period from April to 
November 2021, and 5 deaths occurred. On the 27th of 
April 2022, the Iraqi Ministry of Health registered 17 
cases of laboratory confirmed hemorrhagic fever 
occurred during the year 2022, and many cases were 
from ThiQar, and five deaths occurred.
Conclusion: 42 cases of laboratory confirmed cases of 
Crimean-Congo hemorrhagic fever occurred in Iraq 
during the period from January, 2018 to May, 2022. 
The disease is still endemic in Iraq and was associated 
with a high mortality as 18 of the 42 confirmed cases 
died. Therefore, we are recommending using the 
available research evidence suggesting the early use of 
ribavirin in the treatment of patients, and also using 
ribavirin post-exposure prophylaxis and early ribavirin 
treatment for workers at medium- to-high risk.

Aamir Jalal Al-Mosawi,  
2022 

CCHF 2022 outbreak Humans In total, there were 219 confirmed cases of CCHF from 
1st January 2022 to 26th June 2022. The first 
confirmed case was reported in March 2022, and cases 
continued to occur through June 2022. The median age 
of the cases was 34.5 years. The majority of cases were 
male (n=130, 59.4%), had an unspecified job (n=126, 
57.5%) and lived in southern Iraq (n=142, 64.8%). The 
first case was reported in week 10 of 2022. Case 
numbers peaked in week 24 (30 cases were reported), 
and subsequently declined in week 25 (24 cases were 
reported). The case fatality rate was 16.4%. 

2022 Riyadh Abdulameer 
Alhilfi et al., 2023

Outbreak 2022 Humans https://www.who.int/eme
rgencies /disease-
outbreak-
news/item/2022-
DON386. (Accessed 15 
June 2022). 

CCHF outbreak 2022. Humans Shkaib et al., 2022 

Iraq 2023 CCHF otubreak Human Al-kuraishy et al., 2023

Iraq reports more than 250 
Crimean Congo 
Hemorrhagic Fever cases 
year to date

The Iraqi Ministry of Health reported that more than 
250 cases of Crimean Congo hemorrhagic fever 
(CCHF) and more than 35 deaths have been recorded in 
all governorates of the country, since the beginning of 
2023.

https://outbreaknewstoda
y.com/iraq-reports-more-
than-250-crimean-congo-
hemorrhagic-fever-cases-
year-to-date-
90216/#:~:text=The%20I
raqi%20Ministry%20of
%20Health,since%20the
%20beginning%20of%2
02023
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Clinical signs of CCHF Disease 
 
     A human being is the only identified host with clinical signs related to CCHF Disease 
(Ergonul, 2007). The  CCHF development has 4 phases, including the incubation phase, 
characterized by the replication of the virus in the host body; the pre-hemorrhagic phase; 
the hemorrhagic phase; and the convalescent phase (Tanir et al., 2009). The incubation 
period starts directly after the infected tick bites the host and usually lasts 3 to 7 days  
(Naderi et al., 2013). Additionally, the amount of viral load injected during the tick bite 
and the route of exposure are affected by the virus's incubation period (Kaya et al., 
2011). However, a shorter incubation period occurs when the tick feeds on blood rather 
than other transmission routes. In infected animals, blood and tissue take ∼5 days to 
develop CCHF. While on average, human-to-human transmission also takes 5-7 days 
(Swanepoel et al., 1987). Researchers also showed variations in the incubation period 
before admitting the patients to the hospital, such as 5 days in UAE and 5-6 days in 
Turkey (Ergönül et al., 2006).   The pre-hemorrhagic phase is the second phase of the 
infection, in which the infected patient reveals signs of a fever that ranges from 39 to 
41◦C  (Yousaf  et al., 2018). The CCHF patient shows severe headache, dizziness, and 
muscular pain (Ahmeti et al., 2014). The fever continues for 4-5 days and subsides 
subsequently (Hoogstraal, 1979).   Diarrhea, vomiting, and nausea were also observed 
in some cases (Whitehouse, 2004). This phase persists for almost 3 days,  and the 
different parts of the body, like the face and neck, become hyperemic (Saleem et al., 
2016). Moreover, congested sclera and conjunctivitis are usually observed (Papa et al., 
2015).  The hemorrhagic phase is the third phase of CCHF, which is shorter and tends 
to be more noticeable in terms of clinical symptoms because of hemorrhages. It usually 
starts on the disease's 3rd to 5th day ( Pshenichnaya  et al., 2017). However, no 
connection is normally perceived between fever and hemorrhages in patients (Ergonul, 
2007). Variations in the shape and size of hemorrhages ranged from ecchymotic to 
petechial lesions. Large hematomas were also reported in the skin and mucous 
membranes ( Garrison et al., 2019). All CCHF patients suffer from increasing clotting 
time when the blood becomes thin enough to ooze out of the natural body orifices like 
gingival tissue, nose, and vagina ( Mostafavi et al., 2014). Melena, hematuria, and 
menometorrhagia ( bloody discharges from the uterus ) are also seen in CCHF patients 
(Yilmaz et al., 2010).   Some patients also showed hemoptysis in the hemorrhagic phase 
(Dogan et al., 2011). The hemorrhage phase is frequently confusing with appendicitis if 
there are no signs of external bleeding and patients only suffer from internal bleeding 
(Çelikba et al., 2005). However, inflammation of the appendix produces persistent pain. 
Nonetheless, additional investigations confirmed internal hemorrhages and bleeding of 
the cecum and internal and external oblique muscle with no pathology related to the 
appendix (Coetzee et al., 2017). CCHF patients also suffered from splenomegaly and 
hepatomegaly, which were inconsistent findings (Mendoza et al., 2018) because these 
clinical features occurred in recovered patients or in dead patients that suffered from 
grave bleeding (van Eeden et al., 1985). The convalescent is the last phase of CCHF 
disease in patients who survived the infection. It is started about 10-20 days after the 
infection. 
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Figure. 9: Shows the pathogenesis of CCHF disease 

Most survived patients revealed a weak pulse, tachycardia, and partial or complete 
alopecia, dyspnea, polyneuritis, xerostomia, deafness, memory loss, blindness, or weak 
eyesight (Nasirian et al., 2020). Moreover, some surviving patients suffered from 
bradycardia and a drop in blood pressure  ( Erol et al., 2012).   
  
Diagnosis of CCHF disease 
 
    All febrile diseases are similar to others initially, and accurate and quick diagnosis is 
critical for patient management and prevention of transmission. Crimean-Congo 
hemorrhagic fever (CCHF) diagnosis comprises a combination of clinical evaluation 
and laboratory testing.  
The key components of diagnosing CCHF are:  
 

• Case history  
 

    The patient's history of tick bite or contact with a known, living in or visiting an 
endemic area, occupation, and out-of-doors activities can offer important perception. 
Nevertheless, a definitive diagnosis needs laboratory testing. 
 

• Clinical Evaluation 
  
     A healthcare professional assess all suspected who revealed a specific symptoms of 
CCHF, medical history, and recent exposure to ticks or infected animals. CCHF should 
be suspected if the individual presents with fever, muscle aches, headache, and bleeding 
tendencies (e.g., nosebleeds, bleeding gums, or bruising).  
 

• laboratory diagnostics tests 
 
    The laboratory diagnostics tests are accomplished directly by detecting the virus or 
indirectly via immunological tests that determine the host's immune response to 

Tick bite
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Disseminated to liver and other tissues

Necrosis of the intrinsic coagulation cascade

Infected dendritic cells and 
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CCHFV
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infection. The whole blood or serum/plasma is the preferred clinical specimen with 
precautions while handling the diagnostic specimens before inactivation because of 
virus biosafety concerns. Repeated samples should be collected from the patients to 
address some sensitivity issues. Quantitative reverse transcription PCR (qRT–PCR) is 
the rapid test of choice for detecting CCHFV. A few commercially existing assays are 
designed to detect the broader range of CCHFV lineages. The fabulous genetic 
variability of CCHFV through virus mutations and genomic segment reassortment or 
recombination may need CCHF lineage-specific assays to address geographical 
alterations (Gruber et al., 2019). Countryside situations may benefit from simpler 
equipment approaches like loop-mediated isothermal amplification assays. Another 
approach to genome detection is antigen detection, mainly targeting CCHFV 
nucleoprotein (NP). Antigen detection assays can accurately diagnose CCHF infections 
but have lower sensitivity than qRT–PCR assays (Shrivastava  et al., 2021).  
 

o Viral isolation 
    Virus isolation is another alternative method for the diagnosis of CCHFV disease. 
Viral Culture needs specialized laboratories,  attempts may be made to isolate the 
CCHFV from blood or other body fluids. However, this method is time-consuming and 
carries a higher risk of laboratory-acquired infections, so it is not routinely performed. 
 

• Serology 
Serology is the method of choice used to detect the humoral immune response of the 
patient to CCHFV infection. Blood samples are collected to test for the presence of 
CCHFV-specific antibodies. Enzyme-linked immunosorbent assay (ELISA) and 
immunofluorescence assay (IFA) are commonly used serological tests. Commercial 
serological assay kits are available to detect human IgM and IgG antibodies to CCHFV. 
In severe cases, there was a delay or absence of antibody production that led to false 
negatives in severe CCHF cases in serological tests ( Shepherd et al., 1989). The 
diagnosis of  CCHFV is often made in national or international reference laboratories. 
However, the capability for on-site testing helps to reduce delays in case management 
and public health interference. The functioning of the diagnostic laboratory should be 
commonly controlled and evaluated through participation in external quality assessment 
panels. Past experiences have identified performance weaknesses related to the 
sensitivity and specificity of qRT–PCR assays (Gruber et al., 2019), showing persistent 
requirements for improved performance and standardized protocols. A previous study 
on CCHF-infected non-human primates revealed the development of clinical diseases 
such as fever, viremia, increased liver enzymes, thrombocytopenia, and occasional rash 
and vaginal bleeding associated with persistent CCHFV infection in the testes, whereas 
this animal showed granuloma of latent tuberculosis (Smith et al., 2019). These results 
suggested that CCHFV may persist in immune-privileged sites. It is presently uncertain 
what are the reasons for the disease variability. However, the outbred genetics of 
cynomolgus macaques, differences in virus strains used, and official variation in 
euthanasia criteria may account for variable disease and crucial outcomes. Nonetheless, 
the cynomolgus macaque model accurately recapitulates many aspects of human disease 
and represents an essential model for the preclinical evaluation of anti-CCHFV 
therapeutics and vaccines.  
 

• Tick models 
 To date, animal models have tremendously used needle-delivered CCHFV and ignored 
the influence of the tick and tick-derived factors on CCHFV pathogenesis. CCHFV must 
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circulate and be maintained in tick and vertebrate hosts, Like many other arthropod-
borne viruses. This life cycle limits viral development and may affect virulence (Hua et 
al., 2020). Although models of tick feeding in high inhibition have been established (Xia 
et al. 2016), much remains mysterious concerning the role and impact of the tick on 
CCHF and CCHFV pathogenesis.   
Early diagnosis of CCHF is crucial for appropriate patient management, infection 
control, and public health measures. If CCHF is suspected, healthcare professionals 
should immediately notify the appropriate authorities and follow local guidelines and 
protocols for reporting and managing the disease. 
 
Treatment of CCHFV Disease 
The treatment of Crimean-Congo hemorrhagic fever virus (CCHFV) infection primarily 
involves supportive care, as there is currently no specific antiviral therapy approved for 
CCHFV. Most therapeutic options for CCHFV have focused on interfering with viral 
replication or modifying the host response to the infection (Table 6). Though many 
nominees have revealed hopeful preclinical data, clinical efficacy data for most remain 
inadequate. The key aspects of managing CCHFV infection include the following: 

• Hospitalization: The suspected or confirmed CCHFV infection patients should 
be hospitalized in specialized isolation units with strict infection control measures to 
prevent the spread of the virus. 

• Supportive Care: To manage symptoms, maintain vital organ function, and 
prevent complications the following supportive measures are applied: 

I. Fluid and electrolyte management: Intravenous fluids are administered to 
maintain hydration and correct imbalances. 

II. Blood component support: In severe cases with bleeding or low platelet count 
(thrombocytopenia), blood transfusions or platelet transfusions may be necessary. 

III. Management of complications: Specific interventions are provided to address 
complications such as organ failure, hemorrhage, or shock. This may involve respiratory 
support, blood pressure stabilization, and treatment of coagulation abnormalities. 

Table 6:  Crimean–Congo haemorrhagic fever Treatments  

 
																																																NHP, non-human primate; RdRP, RNA-dependent RNA polymerase.  
 

Compound Class Target Preclinical 
efficacy 

Clinical efficacy Comments 

Corticosteroids Anti-
inflammatory 

Host response Not done Limited data or 
benefit 

More preclinical 
and/or clinical 
studies are needed 

Monoclonal 
antibodies 

Neutralizing or 
non-neutralizing 

Viral proteins Limited data in 
rodent models 

No clinical data More preclinical 
and/or clinical 
studies are needed 

Ribavirin Nucleoside 
analogue 

RdRP Controversial 
efficacy in rodent 
models 

Controversial 
efficacy in 
patients 

Poor efficacy; 
early treatment 
start needed; 
should be 
discontinued or 
used in 
combination 
therapy 

Plasma or 
antibodies from 
survivors 

Neutralizing or 
non-neutralizing 

Viral proteins Not done Limited data or 
benefit 

More preclinical 
and/or clinical 
studies are needed 

Favipiravir Nucleoside 
analogue 

RdRP Efficacy in rodent 
and NHP models 

Limited data or 
benefit 

Late treatment 
start effective in 
rodent models; 
clinical trials are 
needed 

Molnupiravir Nucleoside 
analogue 

RdRP No efficacy in 
rodent models 

No clinical data Unlikely to 
proceed 

2′-Deoxy-2′-
fluorocytidine 

Nucleoside 
analogue 

RdRP Not done No clinical data More preclinical 
studies are needed 
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Several treatment modules have used various medications, such as: 
 
A. Antivirals  
 
    The nucleoside analog ribavirin is the only direct-acting antiviral widely used 
clinically in patients with CCHF. Nevertheless, controversial arguments are raised about 
treatment outcomes, and scarce publications support ribavirin's efficacy in treating 
CCHF infection ( Ascioglu et al., 2011; Johnson et al., 2018). Additionally, early 
treatment may benefit the patient's recovery  (Arab-Bafrani et al., 2019).    Animal 
studies approved the contradictory efficacy of ribavirin against CCHFV infection. They 
revealed significant protecting effects in fatally infected mice compared to ribavirin, 
favipiravir, or a derivative (H44). They significantly decrease viral loads in key target 
tissues of CCHFV death. Favipiravir or H44 treatment could even be initiated days after 
infection, including when mice exhibited advanced signs of disease, and still provide 
significant protective effects. These data suggest that favipiravir and related compounds 
may be effective in patients presenting to healthcare systems with advanced CCHF. 
Likewise, lethal recrudescent CCHFV infection was observed weeks after cessation of 
favipiravir treatment in infected mice, suggesting that early favipiravir treatment may 
not completely control the virus. Favipiravir was also effective in CCHFV-infected 
cynomolgus macaques, reducing viremia and viral load in several tissues. Although 
favipiravir has shown potential in preclinical animal models, effectiveness data in 
humans infected with CCHFV is limited, and clinical trials are needed to determine 
whether favipiravir can improve CCHF patient outcomes. 2′-Deoxy-2′-fluorocytidine 
has also shown promising results in vitro, suggesting this may be another effective 
antiviral against CCHFV. Molnupiravir, recently used to treat SARS-CoV-2 infection 
in humans, exhibits efficacy against CCHFV in vitro with similar inhibitory 
concentrations as favipiravir. Nevertheless, molnupiravir failed to protect against 
CCHFV infection in lethally infected mice even when treatment was started before 
infection.  
Although ribavirin, favipiravir, and 2′-deoxy-2′-fluorocytidine are all thought to exert 
antiviral activity through catastrophic mutagenesis or inhibition of the viral replicase, 
additional small molecules acting through distinct mechanisms have been reported 
effective against CCHFV in vitro. TH3289, a compound with broad antiviral activity in 
vitro, has been shown to suppress CCHFV replication by modulating interactions 
between viral proteins and cellular chaperone proteins. Blockade of the catalytic activity 
of the CCHFV OTU domain with a synthetic ubiquitin variant was able to block CCHFV 
replication in vitro through interference with viral RNA synthesis. However, further 
validation of these potential antivirals against CCHFV in vivo is needed.  
 
B.    Antibody-based therapies  
      No specific antibody-based therapies are currently approved for treating Crimean-
Congo hemorrhagic fever virus (CCHFV) infection ( Hawman & Feldmann, 2021). 
However, antibody-based therapies are an active area of research and development, and 
new treatments may have emerged since then. The antibody-based therapies are 
involved monoclonal antibodies (mAbs) or polyclonal antibodies targeting the CCHFV 
( Kaplon et al., 2023). These antibodies can potentially neutralize the virus, enhance the 
immune response, or modulate the course of the disease ( Keshtkar-Jahromi et al., 
2011). They may be administered as single treatments or in combination with other 
therapeutic approaches (Zivcec et al., 2017). Some experimental studies have shown 
promising results in animal models using monoclonal antibodies against CCHFV. These 
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antibodies have demonstrated the ability to neutralize the virus and reduce viral load, 
thereby improving survival rates (Bertolotti-Ciarlet et al., 2005).    However, it is 
important to note that further research is needed to evaluate the safety, efficacy, and 
optimal dosing of antibody-based therapies in humans ( Golden et al., 2019). The 
development and approval of antibody-based therapies for CCHFV infection would 
require rigorous clinical trials to assess their effectiveness and safety. These trials would 
involve testing the therapies in humans and comparing them to standard supportive care 
to determine their benefits and potential side effects. It's worth mentioning that the field 
of infectious disease therapeutics is constantly developing, and there may have been 
progressions in antibody-based therapies for CCHFV infection ( Hawman et al., 2012).  
 
C. Prevention and vaccines  
     Although antivirals and antibody-based therapies for CCHFV have shown potential 
in preclinical models, the utility of these treatments is limited to well-developed 
healthcare systems with the ability to recognize and diagnose CCHFV infections 
rapidly, access to the drugs and the ability to begin treatment promptly. Therapies for 
patients in countries with limited healthcare resources or presenting to healthcare 
systems when showing advanced disease are likely to remain limited. Therefore, public 
health education to prevent exposure to CCHFV and vaccines is critically needed to 
address the public health threat of CCHFV infections in areas with limited access to 
health care.  
 
D.   Prevention  
     Preventing CCHFV infection involves addressing the many risk factors for CCHFV 
exposure. For farmers, wearing appropriate clothing such as long sleeves and pants, 
reducing activities in tick-infested areas, and using integrated pest management 
strategies (Figure. 10) to reduce tick populations in the farm environment can minimize 
the risk of CCHFV infection via tick bites. Furthermore, using protective equipment 
when slaughtering tick-invested livestock in backyard slaughter processes or 
slaughterhouses may reduce exposure to contaminated animal products. In the 
healthcare setting, personal protective equipment is essential to prevent transmission 
during care of  CCHF patients. Educational promotions to notify people in endemic 
areas of the risk factors for CCHF, like tick bites and workplace dangers, may prompt 
at-risk populations to reduce their risk of exposure and to recognize and report early 
symptoms of CCHF. Quarantine of livestock potentially carrying CCHFV or CCHFV-
infected ticks before transport or slaughter may also prevent exposure and limit the 
introduction of CCHFV into new areas.  
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Figure.10: Shows tick control by acaricide in CCHF disease endemic areas in Iraq 
§ Anti-inflammatory drugs  

     A dysregulated inflammatory response and cytokine storms in severe CCHF, like 
various hemorrhagic fevers, cause substantial immunopathology. Consequently, narrow 
tries have been made to use anti-inflammatory drugs in patients with CCHF to defeat 
the hyper-inflammatory host response. A previous study approved improved outcomes 
for patients with confirmed CCHF treated with high-dose methylprednisolone with 
ribavirin in ribavirin alone (Sharifi-Mood et al., 2013). Corticosteroids also showed 
advantageous in severely ill patients (Dokuzoguz et al., 2013).   Conversely, some 
previous studies could be more extensive. A recent animal study in severely infected 
type I interferon-blockaded mice revealed that lacking the TNF receptor or treatment 
with an antibody to block TNF signal- ling could protect against lethal disease infection 
of mice ( Golden et al., 2022).   The accessibility of clinically approved TNF 
therapeutics ( Li et al., 2017) and therapeutics against other host cytokines (Kopf et al., 
2010). may permit evaluation of this approach to treat CCHF.  
 
Prevention of Crimean-Congo hemorrhagic fever disease 
     Prevention of Crimean-Congo hemorrhagic fever virus (CCHFV) infection involves 
decreasing the risk of exposure to infected ticks and animals ( Kumar et al., 2020). There 
are prevention strategies to control the spreading of CCHFV infection; these include: 
 

§ Tick Avoidance 
o Wear protective clothing: When in tick-infested areas, wear long sleeves, long 

pants, and closed-toe shoes to minimize skin exposure. 
o Use tick repellents: Apply insect repellents containing DEET (N,N-diethyl-meta-

toluamide) to exposed skin or clothing. 
o Perform tick checks: Conduct thorough body checks for ticks after spending time 

in tick-prone areas. A particular attention to hidden areas like the scalp, behind the ears, 
and armpits are required. 

§ Animal Contact 
o Avoid direct contact: Limit contact with blood, body fluids, or tissues of animals, 

especially those that are sick or have died from unknown causes. 
o Use protective measures: If contact with animals or their tissues is unavoidable 

(e.g., during veterinary work or slaughtering animals), wear gloves, masks, and 
other appropriate personal protective equipment (PPE). 

 
§ Hygiene Practices 

o Hand hygiene: Wash hands thoroughly with soap and water after handling 
animals, animal products, or potentially contaminated materials. 

o Safe food handling: Ensure that meat and animal products are properly cooked 
before consumption. 

 
§ Environmental hygiene: 

Maintain cleanliness and hygiene in living areas, including removing ticks from the 
environment. 
 

§ Occupational Safety 
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     Healthcare workers and other professionals who may come into contact with 
CCHFV-infected individuals or their samples should follow appropriate infection 
control precautions, including the use of PPE and safe handling of samples. 
 

§ Public Health Surveillance 
    Active surveillance and reporting of CCHFV cases to public health authorities can 
help identify and manage outbreaks promptly.  The prevention strategies may vary 
depending on the geographical location and local risk factors. Hence, it is logical to refer 
local health authorities, such as the national health department or the Centers for Disease 
Control and Prevention, for precise recommendations and regulation suitable to specific 
region. 
No commercially available vaccine is specifically permitted for protecting against 
Crimean-Congo hemorrhagic fever virus (CCHFV) infection in humans. However, 
vaccine improvement efforts for CCHFV are ongoing, and several vaccine candidates 
have shown promise in preclinical and early clinical trials. 
 
CCHFV vaccines  
 
The goals of vaccine candidates for CCHFV are to induce an immune response against 
the virus, thereby avoiding or decreasing the gravity of the disease. Multiple vaccine 
programs have been assessed in animal models for CCHFV, such as inactivated virus 
preparations and subunit vaccines (Kortekaas et al., 2015;  Scholte et al., 2019).  
Some vaccine like VLPs recombinant live-attenuated viruses, replication-deficient 
viral-vectored vaccines, and nucleic acid-based vaccines are revealed promising 
efficacy. These vaccine approaches to CCHFV have been broadly studied elsewhere 
(Tipih & Burt, 2020; Dowall et al., 2017). Some vaccine platforms are as follows: 
 
a)     Inactivated Vaccines: These vaccines contain inactivated forms of the CCHFV, 
which are no longer infectious but can still stimulate an immune response. Inactivated 
vaccines have shown promising results in preclinical studies and have progressed to 
early clinical trials. 
 
b)    Viral Vector Vaccines: Viral vector-based vaccines use harmless viruses as 
carriers (vectors) to deliver specific genetic material of CCHFV into cells, triggering an 
immune response. This approach has shown potential in preclinical studies. 

 
 
c)    DNA Vaccines: DNA vaccines involve introducing specific genetic material of 
CCHFV into cells, producing viral proteins that stimulate an immune response. DNA 
vaccines have shown promise in preclinical studies but are still in the early stages of 
development. However, It is important to note that vaccine development is a complex 
and time-consuming process. Multiple testing phases, including preclinical studies in 
animals and subsequent clinical trials in humans, are required to evaluate the safety and 
efficacy of candidates' vaccines. 
 
Conclusion 
 
This review article is emphasized on the CCHF disease, its geographical distribution 
worldwide, and the recent outbreaks in different countries. It also focused on 
epidemiology, causative agents, pathogenesis, clinical signs, diagnostic methods, 
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treatment and prevention, and vaccination of CCHF disease. Special focus was done on 
the occurrence and outbreaks of CCHFV in Iraq. Moreover, an extensive geographical 
range and large populations at risk for infection with CCHFV, many leftovers are to be 
determined concerning the host and viral elements of CCHFV pathogenesis. Improving 
molecular virology tools and promoting small-animal models will aid further 
mechanistic vision into how CCHFV causes disease. For threatened populations, 
protective methods such as training, reduced tick interaction, treatment of livestock to 
control tick invasions, livestock quarantine, and protection for high-risk exposure 
activities need to be employed in endemic areas. Essentially, quick and consistent 
diagnostics, effective vaccines, and antivirals are needed to limit the burden of CCHF 
on patients and public healthcare systems. Constant aid from molecular virology, 
immunology, vaccinology, entomology, veterinary health, and public health will be 
required to address the further risk of CCHFV infection and disease in endemic areas.  
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