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MINI REVIEW 

Crimean-congo hemorrhagic fever and expansion from 
endemic regions 

Robert Brown 

INTRODUCTION 

he Crimean-Congo Hemorrhagic Fever (CCHF) was first 
discovered in the former Soviet Union's Crimea region in 1944, 

and in the Belgian Congo (now the Democratic Republic of the 
Congo, DRC) in 1956 [1]. These disparate findings were eventually 
linked, leading to the present viral name. This early indicator of the 
potential for widespread occurrence of CCHF and the causative 
agent, Crimean-Congo hemorrhagic fever virus, was this 
identification history spanning two geographically separate regions 

(CCHFV; family Nairoviridae). CCHFV has been identified in a 
number of countries in Europe, Asia, and Africa . In nature, the virus 
is maintained in an endemic tick-vertebrate host-tick cycle, with ticks 
serving as both the virus's reservoir and vector. For CCHF diagnosis 
and surveillance, well-characterized, reliable techniques are available. 
IgG and IgM serosurveys in humans and animals, as well as viral 
RNA detection in human, animal, or tick samples, are all used to 
determine CCHFV circulation (of both questing, and, more 
commonly, feeding ticks). In people, retrospective serosurveys provide 
information about virus exposure but not about active infection, 
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ABSTRACT 
Crimean-Congo Hemorrhagic Fever (CCHF) is a virus-mediated 
hemorrhagic disease that can affect people from all over the world. 
In recent years, a number of active and passive surveillance 
networks have increased our understanding of places where 
Crimean-Congo Hemorrhagic Fever Virus (CCHFV), the etiologic 
agent of CCHF, is still in circulation. These findings help to better 
define the virus's dissemination. A virus can spread to new places 
in a number of ways, including the introduction of infected 
individuals, vectors, or animals. These potential causes to CCHFV 
expansion into neighboring countries and geographically remote 
regions are discussed below, as well as the likelihood and potential 
consequences of these events, based on known virus properties 
and natural maintenance and transmission cycles. 
counselling, diet/nutritional counselling, tobacco cessation, 
mental health, the pathophysiology of SARS-CoV-2 and the histor-

-istory of TCM used to treat other viral epidemics are summarized
in this review, with a focus on six TCM formulae. We also analyse
the components of various TCM formulae, their
underlying therapeutic mechanisms, and their significance in
healing COVID-19 infections based on the data. We also
looked examined the effectiveness of six TCM formulae in the
treatment and prevention of additional influenza disorders such
Influenza A (H1N1), Severe Acute Respiratory Syndrome (SARS),
and Middle East Respiratory Syndrome (MERS). We also
discussed the effectiveness and adverse effects of specific
prescriptions utilized in TCM formulations.
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timing or location of exposure. The limits of serosurveys in wild and 
domestic animals are similar. Furthermore, until herds have been 
sedentary, it is difficult to link evidence of exposure to the region 
where samples were obtained. Other factors to consider are the 
possibility of passive transfer of maternal antibodies in animals, as 
well as cross-reactivity with antigenically related viruses. Viral 
genome detection is generally achieved through RT-PCR targeting 
the nucleocapsid gene, which shows the highest level 
of nucleotide conservation between strains. While RT-PCR can be a 
key tool for human case diagnosis and confirmation of CCHFV 
circulating in a region, data interpretations are limited for certain 
applications, in particular tick studies. Detection of viral genome by 
RT-PCR in questing ticks indicates that the virus is present in the 
area, but neither it provides proof of the transracial or transovarial 
transmission capacity of the tick species, nor it shows that the ticks 
can transmit virus to vertebrates. RT-PCR positivity in ticks feeding 
on hosts also indicates that virus is present, but does not differentiate 
whether the tick was infected before the blood meal or exposed to 
virus from the blood of the host [2]. Furthermore, no conclusions can 
be drawn about the likelihood of transmission of the virus by that 
tick species. Despite the difficulties in data interpretation outlined 
above, genome sequencing analysis can be a valuable epidemiological 
tool for tracking virus origin and dissemination. Single nucleotide 
variant analysis of entire genomes in outbreaks or clusters of 
infection, for example, could help identify the human, tick, or animal 
host at the source of infection. Minor genomic modifications are 
frequently enough to reconstitute virus transmission chains and 
migration without depending solely on epidemiological and 
traditional laboratory tests. Furthermore, large-scale evolution 
analyses of full CCHFV genomes from historical and circulating 
strains could give information on the expansion's direction, long-
distance migration, and genomic re-assortment events across  
Given that there are limited empirical studies on heart valve surgeries, 
this review was based on the findings found on patients with 
cardiovascular diseases, heart failure, and Coronary Artery Bypass 
Graft (CABG) [3]. 

SEROLOGY 
Interpretation, genome sequencing analysis can be a powerful 
epidemiological tool for tracking the origin and spread of virus. For 
example, single nucleotide variant analyses of complete genomes in 
outbreaks or clusters of infection could allow the identification of the 
human, tick or animal host at the origin of the infection. Minor 
changes in genomes are often sufficient to recapitulate transmission 
chains and migration of the virus without relying exclusively on 
sssepidemiological and classical laboratory testing. In addition, large 
scale evolution studies of complete CCHFV genomes from historical 
and circulating strains could provide information on the trajectory of 
the expansion, the identification of long distance migration and 
documentation of genome reassortment events over time. 
Serology and RT-PCR, alone or in combination, have been used 
historically to define the level of CCHFV presence in a country. In 
2017, the World Health Organization updated the map summarizing 
the geographic distribution of CCHFV. Countries were evaluated 
based on increased measures of risk, from confirmed detection 

of Hyalomma ticks to virological and serological evidence of CCHFV 
and vector presence, and by case numbers. This map highlights 

several countries with vector presence that neighbor those where 
CCHFV has been detected (some with human cases). Caution should 
be used when interpreting reports of viral detection or human cases 
in new areas as ‘expansion’. The differentiation between first-time 
presence in a region circulation must be considered to avoid an 
unnecessarily alarmist approach to reporting vital data for 
understanding the historical presence of CCHFV [4]. 

EXPANSION BY INFECTED TICK 

France (from Senegal, 2004), Germany (from Afghanistan, 2009), and 
the United Kingdom (two cases—from Afghanistan in 2012 and 
Bulgaria in 2014) have all reported confirmed imported cases of 
CCHF to non-endemic countries. One in the UK (from Zimbabwe, 
1997) and one in Germany (from Bulgaria, 2001) are two more 
suspected or unpublished imported cases [5]. Because the initial 
symptoms are non-specific and difficult to distinguish from those of 
many other infectious causes, only a well-trained, alert medical expert 
would suspect CCHF in patients in non-endemic areas. Recent 
outbreaks, such as the Ebola virus disease outbreak in 2013–2016, 
have raised global awareness and raised the index of suspicion for 
viral hemorrhagic diseases. As a result, border screening and case 
management have improved. Birds are thought to be a significant 
vehicle for tick long-distance travel. With the remarkable exception of 
ostriches, experimental infection of birds does not enable efficient 
viral replication; viremia was not evident in almost all avian species 
studied. Anti-CCHFV antibodies were not detected in a wide range 
of bird species, according to thorough serosurveys. Despite their 
minor role in the CCHFV transmission cycle, birds appear to be 
important in potential vector introduction. Immature Hyalomma 
marginatum and Hyalomma rufipes ticks, for example, have been 
detected in Germany, Hungary, and the United Kingdom after being 
introduced by migratory birds. The importation of CCHFV vectors 
should be focused on Hyalomma spp., as there is little indication that 
other ticks play a role in establishing endemic foci. Despite the fact 
that large quantities of one of the most aggressive Amblyomma 
species, Amblyomma variegatum, were imported on livestock from 
CCHFV-endemic Senegal to the Caribbean, the virus has yet to be 
detected in the Americas. If Amblyomma ticks were also engaged in 
CCHFV circulation, this would have been captured in the virus's 
epidemiology, however CCHFV distribution still follows Hyalomma 
tick distribution. Ticks belonging to the Rhipicephalus bursa clade 
appear to propagate a specific genetic lineage of CCHF categorised in 
the Europe 2 clade [6]. The role of R. bursa in vector competence of 
Rhipicephalus ticks is not well understood, since it could reflect the 
tick's vector competence or simply the prevalence of R. bursa in the 
region where strains from the Europe 2 clade circulate. Furthermore, 
R. bursa is only found in the Mediterranean region and Iran, and no 
evidence of this strain has been identified in African regions where 
many other Rhipicephalus species thrive.

The question of whether Halima ticks would be likely to establish 
local permanent populations after being introduced deserves greater 
attention [7]. Temperature, which influences the time and speed of 
growth, and atmospheric water deficit, which affects mortality, are 
two limiting abiotic elements that ticks are sensitive to. 
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CONCLUSION 

The movement of wild or domestic animals is a last step in viral 
spread. Despite the fact that some borders prevent the movement of 
infected animals for geographical or political reasons, cross-border 
movement of animals (particularly livestock) is common and can lead 
to disease spread. Because practically all cattle and wild vertebrates are 
vulnerable to CCHFV infection but show no clinical indications The 
transmission of the CCHFV virus is also aided by the livestock trade. 
For example, the initial CCHF report in Abbottabad, Pakistan, 
mentioned a large influx of livestock into the area, which could have 
included infected sheep and exposed the index case. Several CCHF 
epidemics have been linked to the Muslim religious celebration of 
Eid-ul-Adha, during which millions of animals are imported into 
cities and sacrificed. Ticks can also be transported by the movement 
of livestock and other animals (for example, deer between shooting 
ranches). This could lead to the introduction of CCHFV reservoir or 
vector species, such as the adult Hyalomma spp. found on a horse 
imported to England, or the migration of CCHFV-infected animals. 
current health screening border control techniques are ineffective at 
preventing infected animals from travelling. 

Only a limited percentage of animal imports into the European 
Union come from CCHFV-endemic countries, lowering the risk of 
CCHFV transmission by livestock in these and other countries with 
comparable trade policies. Outbreak. There are a number of ways that 
can be used to limit the risk of virus or ticks being introduced into 
non-endemic areas via animals. Tick introductions can be reduced by 
treating exported livestock with an acarida. Quarantine periods would 
also reduce the danger of transmission to humans or local tick 
populations because the viremia duration in wild and domestic 
animals is typically short (7–14 days). While these methods are 
beneficial, there are still parts of infection in animals that are 
unknown, which limits preventative attempts.  infection, these and 
other problems about infection in host species must be addressed.
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