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Abstract 

Crimean-Congo hemorrhagic fever virus (CCHFV) is an important tick-borne human pathogen endemic throughout 

Asia, Africa and Europe. The pathogenic mechanisms of CCHF are poorly understood, largely due to the dearth of 

animal models. However, several important animal models have been recently described, including novel murine 

models and a non-human primate model. This review, we examine the current knowledge of CCHF-mediated 

pathogenesis and describe how animal models are helping elucidate the molecular and cellular determinants of disease. 

This information should serve as a reference for those interested in CCHFV animal models and their utility for 

evaluation of medical countermeasures and in the study of pathogenesis.  
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INTRODUCTION 

In 1973, Crimean-Congo hemorrhagic fever

virus (CCHFV) was identified as the singular

causative agent of two separate illnesses, Congo 

fever (identified in 1956) and Crimean fever

(identified in 1944). CCHFV is a member of the 

Nairoviridae family in the order Bunyavirales, a 

group of enveloped tri-segmented negative

stranded RNA viruses. Despite having been 

originally identified in West Central Africa and the

Crimea, today the virus is endemic throughout a 

wide geographical area that includes Africa, Asia 

and Europe. The presence of the virus in these 

regions is directly correlated with the presence of 

the main arthropod vector of CCHFV, Hyalomma 

spp ticks. While CCHFV is endemic in many 

areas, the expansion of the host-range of the ticks 

is allowing the virus to emerge in new areas [4].  

CCHFV has a dichotomous relationship with 

animals and humans. While CCHFV infects a large 

number of wild and domesticated mammalian 

species, including bovines and ovines, and some

avian species such as ostriches, the virus does not

cause severe disease in these species. Instead,

infections in these animals are predominantly 

asymptomatic, often resulting in a viremia that can 

last >5 days which helps maintain CCHFV in 

nature. In marked contrast, CCHFV infection in 

humans can lead to a severe, even life-threating, 

disease with key features that include

coagulopathy, hepatic injury and neurological 

disorders. An in-depth understanding of CCHFV-

mediated pathogenesis has been hampered by the 

lack of animal models. However, several murine 

and non-human primate models have recently been 

developed which will provide a means to

investigate CCHFV pathogenesis, in addition to

providing a platform to bridge medical

countermeasure (MCM) development to humans.  

One of the major problems to study this virus is the

lack of BSL4 facilities. 

Small Animal Models  
CCHFV does not cause disease in 

immunocompetent adult rodents, including mice, 

rats, guinea pigs and hamsters. Until 2010, the only 

available models were neonatal mice and neonatal

rats which were first used in 1967 by Chumakov 

and colleagues. However, Bereczky, S. et al. 

discovered that strain 129 mice lacking the type I 

interferon receptor A (IFNAR−/−) were 

susceptible to CCHFV and produced a 

lethal/severe disease model. Subsequently, these 
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