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ABSTRACT

Background: Crimean-Congo haemorrhagic fever virus (CCHFV) is an arbovirus transmitted by
Ixodid ticks and causes a highly pathogenic disease called Crimean-Congo haemorrhagic fever
with a mortality rate of up to 50% in humans.

*Corresponding author: E-mail: edgarvalery@yahoo.fr;



Valery et al.; MRJI, 31(1): 11-18, 2021; Article no.MRJI.66906

Methods: From January to December 2019, tick and blood samples were taken from seven cattle
farms located in the towns of Korhogo, Bondoukou, Man and Bouaflé. In each of the farms,
samples were taken from twenty cattle. These tick and blood samples were sent to the national
reference laboratory of the Department of Epidemic Viruses of the Pasteur Institute of Cote d'lvoire
for diagnosis of CCHFV as part of the surveillance of haemorrhagic fever viruses in Céte d'lvoire.
Molecular detection of the Crimean-Congo haemorrhagic fevervirus in ticks was performed by real-
time PCR. For the serological analysis, the ELISA was used for the detection of antibodies to
CCHFV (IgM and IgG).

Results: The study allowed the identification of 411 ticks divided into three genera Amblyomma,
Hyalomma and Rhipicephalus. The predominant species were Rhipicephalus (Boophilus)
microplus with (47.4%) and Amblyomma variegatum with (42.8%). No ticks gave positive results for
the research of the CCHFV.Serological analysis showed that all 140 blood samples were IgM
negative and 53.57% were IgG positive. Cattle from Bouaflé (90%) and Korhogo (70%) showed a
higher seroprevalence than cattle from other regions. There was no significant difference in
seropositivity between female bovines (54.1%) and male bovines (52.5%) (P>0.05). There is an
association between age and anti-CCHF IgG positivity (P<0.05), as cattle less than 3 years old
(59.3%) showed a higher seroprevalence.

Conclusion: CCHFYV serological tests have been detected in cattle, one of the livestock known to
play a role in the amplification of CCHFV. Our results demonstrate that the prevalence of CCHFV is
high in livestock areas of Coéte d'lvoire and suggest that surveillance for CCHFV should be

established.

Keywords: Ticks; Crimean-Congo haemorrhagic fever virus; seroprevalence; cattle breeding; Cbte

d'Ivoire.

1. INTRODUCTION

Crimean-Congo haemorrhagic fever (CCHF) is
an Anthropo-zoonosis caused by a virus
(Nairovirus) of the Bunyaviridae family. It is
endemic in Africa, the Balkans, the Middle East
and Asia [1]. Crimean-Congo haemorrhagic fever
(CCHF) is a potentially fatal viral disease
transmitted by ticks [2]. Outbreaks of viral
haemorrhagic fever have a case-fatality rate of
10-40% in humans. The Crimean-Congo
haemorrhagic fever virus (CCHFV) is transmitted
to humans either by tick bites or by contact with
the blood or tissues of infected animals during or
immediately after slaughter. Human cases are
most often described in people working in the
livestock sector: farmers, slaughterhouse
employees, veterinarians [1]. Several studies
show that CCHF is widespread in West Africa
with documented cases of human deaths in
Senegal and Mauritania [3,4]. CCHF hosts
include a large number of wild and domestic
animals, including cattle, sheep and
goats.However, the virus causes limited or no
disease in their zoonotic hosts [5,6]. Because it
causes an unapparent infection or mild fever in
cattle, sheep and goats with a viremia of
sufficient intensity to infect adult ticks [7]. Given
the important involvement of ruminants in the life
cycle of the CCHFV, these animals constitute a
practical sentinel species group that is often used
to measure the epizootic activity of the CCHFV in
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specific areas and thus define potential risk
areas [8-10], seroepidemiological studies in
livestock are important because they can
determine the prevalence of CCHFV circulation
in an area and help to define potential risk areas
[11]. CCHF virus has been isolated from ticks,
domestic and wild vertebrates and humans in
some sub-Saharan West African countries such
as Senegal [4], Mauritania [3] Burkina Faso [12]
and Mali [13]. It should also be noted that the
cattle encountered in the livestock farms and
livestock market come mainly from the various
sub-Saharan countries bordering Coéte d'lvoire.
To date, very few studies have been carried out
on the prevalence rates of this virus in Cobte
d'lvoire. The importance of the involvement of
ticks and cattle in the transmission of CCHFV
requires knowledge of the geographical
distribution of ticks and the epidemiology of
CCHFV in cattle present in the major breeding
areas of Cote d'lvoire. The objective of this study
is to identify the different species of ticks that
parasitize cattle in four geographical areas of
Céte d'lvoire and to determine the prevalence of
CCHF virus in ticks and cattle in these different
areas.

2. MATERIALS AND METHODS
2.1 Study Site and Type of Study

This cross-sectional study was conducted in four
regions of Cote d'lvoire belonging to different



geographical areas. These regions include the
towns of Bondoukou in the north-east, Bouaflé in
the centre, Korhogo in the north and Man in the
west. A total of seven farms were visited for tick
and blood sampling of cattle. It involved the
analysis of tick and bovine blood samples sent to
the national reference laboratory of the Epidemic
Virus Department of the Pasteur Institute of Cote
d'lvoire between January and December 2019
for diagnosis of CCHFV as part of the
surveillance of haemorrhagic fever viruses in
Céte d'lvoire.

2.2 Sampling of Ticks and Blood from
Cattle

Tick and blood samples were taken from seven
cattle farms located in the towns of Korhogo,
Bondoukou, Man and Bouaflé. In each of the
farms, twenty (20) oxen were sampled for tick
and blood sampling. Ticks were collected from
animals of all ages randomly selected from farms
with at least twenty (20) animals. Three (3) ticks
were collected from each bovine animal. For
sampling, ticks were searched all over the body,
starting with areas of tick preference, i.e. udders,
testicles, ears and in the vicinity of mucous
membranes (anogenital region).

The collected ticks were stored individually in
tubes of nunc previously labelled with a park
number. Blood samples were taken by puncture
of the jugular vein, on red plan tubes for blood
collection. After centrifugation3500 RPM, the
serum was refrigerated at 4°C, then sent to the
laboratory of the Pasteur Institute of Céte d'lvoire
and stored in a -80°C freezer.

2.3 Ticks Identification

Identification was carried out using OPTIKA
binocular magnifiers at 10X and 20X
magnification and dichotomous identification
keys [14—17]. After identification, the batches of
ticks for each farm were placed in a liquid
nitrogen canister for storage prior to transport.
Long-term storage of the ticks was done in a
freezer at -80°C.

2.4 Detection of CCHFV in Ticks

The ticks were crushed with 500 pl of phosphate
buffered saline buffer (PBS) by an automatic
grinder. The FastPrep-24TM5G. After
centrifugation, the supernatants were recovered
in a 1.5 ml microcenterfuge tubes. 140 pl of
supernatant was used for RNA extraction. 140 ul
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of bovine serum was used for RNA extraction.
RNA extractions were performed using the
QlAamp Viral RNA Extraction Kit (QIAGEN,
Valencia, CA, USA), according to the
manufacturer's protocol. The RNAs eluted after
extraction were stored at a temperature of -80°C
in ultra low temperature.

Molecular detection of the virus was performed
by RT-PCR (One-step Applied Biosystems) in
real time using Ambion'sAgPathTM One-step RT
PCR kit. Sense primers (designated CCHF
S1):5-TCT CAA AGA AAC ACG TGC C-3,anti
sense primers (designated CCHF S122): 5-CCT
TTT TGA ACT CTT CAA ACC-3 and the probe
(designated CCHF probe): FAM-ACT CAA
GGKAAC ACT GTG GGC GTA AG-BHQ1
specific to the FHCV virus were used for the
amplification of the S segment of the CCHFV as
previously described in the work of Atkinson and
collaborator [18]. RT-PCR was performed in a
reaction volume of 25 pl containing 1 ul of
extracted RNA, 2xQuantitect Probe, nuclease-
free water, primer and probe. The following
amplification programme was used: 50°C for 10
minutes for the reverse transcription phase, 95°C
for 15 minutes for the denaturation phase
followed by 40 cycles at 95°C for 15 seconds
and 60°C for 1 minute.

2.5 Serological Analysis of Samples

The ELISA (Enzyme-Linked Immunosorbent
Assay) for the detection of antibodies to CCHFV
was chosen as the serological test.

IgM  detection consisted of sensitizing a
Microplate ELISA 96 well Maxisorp plate with
bovine IgM antibodies diluted 1/1000 in PBS 1X
at 100yl per well. After an overnight incubation at
4°C, the plate wells were washed 3 times with
350 uyl of wash buffer (PBS 1X at 0.05%
Tween20) and then the serum of the test sample
(diluted 1/100 in wash buffer with 1% skimmed
milk) was deposited in two wells (100 ul each):
one for the specific antigen of the virus for which
antibodies were being tested and the other for
the negative control. After incubation at 37°C for
1 hour, the viral antigen and the control antigen
were each deposited in one well for each sample
tested.The presence in the serum of antibodies
directed against the virus of interest causes the
formation of an immune complex with the viral
antigen during the new incubation phase (37°C,
1 hour) while no specific reaction occurs with the
control antigen, allowing the background of the
aspecific binding to be evaluated. The next step



was to add the immuno acid specific to the viral
antigen of interest prior to the deposition of a
peroxidase-labelled bovine IgM conjugate (each
of these two steps requiring a 1 hour incubation
phase at 37°C). IgG detection is performed on
the same type of 96-well plate with sensitisation
by the specific immuno acid of the virus to be
tested diluted 1/1000 in PBS 1X with two wells
per sample. After overnight incubation at 4°C,
either control antigen or virus antigen (diluted
1/100 in wash buffer with 1% skim milk) is added
to each well to capture the virus. The addition of
the test serum (diluted 1/100 in wash buffer plus
1% skim milk) allows the capture of antibodies to
the specific viral antigen in the case of a sample
from a positive subject. Revelation is done during
a phase of addition of antibodies against bovine
IgG antibodies coupled with peroxidase. The
plates were read by spectrophotometrydual wave
length (450-620 nm). The analysis results were
interpreted according to the optical density (OD).
Each OD was divided by the positivity threshold,
so a sample was considered positive when the
ratio obtained was greater than 1 with a positivity
threshold of 0.492.

2.6 Statistical Analysis

Descriptive statistics on the characteristics of the
study population and laboratory results were
carried out using EPI-Info 6 version 3.3.2. The
seroprevalence of CCHFV was determined for
our entire sample. Qualitative variables were

Table 1. Distribution of tick
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characterised by numbers and percentages. Chi-
square was performed between the qualitative
variables to establish a relationship, P values
statistically

below 0.05 were considered

significant.

3. RESULTS

3.1 Tick Genera and Species

In the four regions studied, 7 farms were visited.
A total of 411 ticks were sampled from 140 cattle.
Of the ticks sampled 95.86% (394) were adults
and 4.14% (17) were nymphs. The identification
of these ticks revealed the presence of 3 distinct

genera. These are the genera Amblyomma,
Hyalomma and Rhipicephalus.

species were  Rhipicephalus

176 (42.8%) (Table 1).

3.2 Prevalence of CCHFV in Ticks

No positive results were obtained from any of the
411 ticks collected for the CCHFV's research

using the real-time PCR method.

genera and species by region

Ticks Bondoukou n Bouafle n Korhogon Mann (%) Total n (%)
(%) (%) (%)

Rhipicephalus (Boophilus) 6 (5.7) 0.0 3(2.5) 0.0 9(2.2)

annulatus

Rhipicephalus (Boophilus) 11 (10.5) 0.0 1(0.8) 0.0 12 (2.9)

decoloratus

Rhipicephalus (Boophilus) 0.0 0.0 0.00 1(0.8) 1(0.2)

geigyi

Rhipicephalus (Boophilus) 20 (19.0) 61(92.4) 7(5.8) 107 (89.2) 195 (47.4)

microplus

Nymphe 15 (14.3) 0.0 1(0.8) 1(0.8) 17 (4.1)

Rhipicephalus sanguineus 0.0 0.0 1(0.8) 0.0 1(0.2)

Amblyomma variegatum 53 (50.5) 5(7.6) 107 (89.2) 11(9.2) 176 (42.8)

Total 105 (100.0) 66 (100.0) 120 (100.0) 120 (100.0) 411 (100.0)

The species Rhipicephalus (Boophilus) annulatus,

Rhipicephalus (Boophilus) gei

Rhipicephalus (Boophilus) decoloratus (Koch, 1844),
gyi (Aeschlimann & Morel, 1965),

Rhipicephalus sanguineus (Latreille, 1806)
had small proportions
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The genus
Rhipicephalus composed of 5 species included
218 (53.04%) of the collected ticks. The genus
Amblyomma with 176 (42.82%) was represented
by only one species. The genus Hyalomma was
only composed of nymphs. The predominant
(Boophilus)
microplus (Canastrini, 1888) with 195 (47.4%)
and Amblyomma variegatum (Fabricius, 1794)
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Table 2. Breakdown of the 140 results of the Congo crime serological survey by region, sex
and age of cattle

Negative n (%) Positive n (%) Total n (%) P-value
Region
Bondoukou 25 (62.5) 15 (37.5) 40 (28.6) 0.0001
Bouaflé 2(10.0) 18(90.0) 20 (14.2) S
Korhogo 12 (30.0) 28 (70.0) 40 (28.6)
Man 26 (65.0) 14 (35.0) 40 (28.6)
Sex
Female 39 (45.9) 46 (54.1) 85 (60.7) 0.87
Male 26 (47.3) 29 (52.7) 55 (39.3) NS
Ages (in year)
[1- 3] 37(40.7) 54 (59.3) 91 (65) 0.05
[3- 6] 18(51.4) 17(48.6) 35 (25) S
[6-10] 10 (71.4) 4 (28.6) 14 (10)

NS: Not significant / S: Significatant

3.3 Seroprevalence of CCHFV

For the sero-epidemiological study, 140 bovine
serum samples were tested for 1IgG and IgM
CCHFV antibodies. Serological analysis showed
that all 140 samples were IgM negative.
Serological analysis for the detection of IgG
showed that 53.57% (75/140) were positive.
Bouaflé was predominantly 18/20 (90%) positive
for anti-CCHF 1gG followed by Korhogo with 28
140 (70%). Female bovines 46/85 (54.1%) were
positive compared to 29/55 (52.5%) for males.
There were no significant associations (P>0.05).

Cattle under 3 years old 54/91 (59.3%) were
positive compared to 17/35 (48%) for those aged
3-6 and 4/14 (28.6%) for those over 6. There is a
link between age and anti-CCHFIgG positivity.
(P=<0,05) (Table 2).

4. DISCUSSION

Crimean Congo Haemorrhagic Fever (CCHF) is
a major viral zoonosis that is often fatal in
humans. Clinical signs are observed following
infection in humans while in animals it is
asymptomatic. Ticks act both as a vector and a
reservoir for Crimean Congo Haemorrhagic
Fever virus (CCHFV) [19]. The virus can
therefore be transmitted by many species of ticks
belonging to different genera. In this study five
(5) tick species belonging to three genera were
identified. These three genera have also
been shown in several studies in Céte d'lvoire
[20-22] Among the species identified,
Rhipicephalus (Boophilus) microplus (47.4%)
and Amblyomma variegatum (42.8%) were the
predominant species. Our results are in line with
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those obtained by Toure et al. [21] and Diaha-
Kouame et al. [23] indicating the predominance
of these two tick species in cattle breeding in
these same regions [21,23]. The individuals of
the genus Hyalomma obtained in this study were
all nymphs. However, the same authors identified
adult ticks belonging to the genus Hyalomma.

In this study the ticks tested for the detection of
CCHFV were negative. And according to some
authors, ticks such as Hyalomma marginatum
(Koch, 1844) and Amblyomma variegatum are
known to be involved in the distribution of the
Crimean-Congo  haemorrhagic fever virus
[24,25]. Moreover other studies carried out in
Ghana [26], in Mali [27] in Mauritania [28] and in
Senegal [29] showed prevalences of CCHFV in
the three types of ticks identified in this study.

With regard to serological analysis, the overall
seroprevalence observed for IgG was 53.57%,
which is much higher than that obtained for cattle
in Niger (9%) [30] and Egypt (3.83%) [31] and
significantly lower than those obtained from cattle
in Mali (66%) [11]and in Mauritania (67%) [32]. It
should be noted that in Mali, a country bordering
Cote d'lvoire, serious cases of CCHF have been
reported in humans [33] and detection of the
virus in ticks [27] has also proved a circulation of
CCHFV in this country.

Serological results varied according to the
regions visited. Indeed, the cattle from Bouaflé
(90%) and Korhogo (70%) showed a higher
seroprevalence than cattle from other regions at
p<0.05. This difference could be explained by the
geographical positions of these two towns. And
according to Hoek et al. (2012) climatic factors
such as temperature, humidity and rainfall have



an important influence on the distribution of
CCHF vector ticks in the regions [34]. Vorou,
Pierroutsakos, and Maltezou (2007) also
reported that climate and environmental change
can affect CCHF epidemiology and trigger
community outbreaks [35]. In addition, disparities
in prevalences between locations may be due to
the density of animals in the area as evidenced
by the results obtained by Maiga et al. [11]. The
search for the viral genome can truly establish
with certainty a relationship between the
presence of tick vectors of CCHF and
seroprevalence. But no tick has tested positive.
Given that antibodies to CCHFV remain for life in
cattle, it is also possible that infection may have
occurred months or years before our study in
these two communities. The presence of 1gG
shows that the contact of animals with the virus
is not recent. This could explain the fact that
there are no positive ticks at CCHFV. The
detection of CCHFV in bovine sera in these
regions of Cobte d'lvoire shows a high risk of
exposure to the virus, especially for humans,
especially when handling animals during
slaughter or consuming unpasteurised milk.
Crimean-Congo haemorrhagic fever is a major
public health threat that can have a considerable
effect on livestock owners and their families living
near livestock farms, slaughterhouse workers
and health personnel, particularly in resource-
poor countries. CCHF is a zoonotic disease that
affects people who come into contact with
livestock and ticks [36]. Currently, there is no
CCHF monitoring programme in Cobte d'lvoire
involving humans. No human cases of CCHF
have been recorded in Céte d'lvoire in the past.
However, suspected cases can be confused with
other human cases of haemorrhage. The CCHF
is able to cause nosocomial outbreaks and the
limited options available for treatment and care of
infected people wunderline the need for
surveillance [6].

In these farms the females are kept longer for
breeding, and only a few males are kept for
breeding performance and genetic improvement.
There are therefore more females than males in
the herds. These results are consistent with
those of Maina et al. [30] which showed that
females were more infested than males.

On most farms the animals on the farms are for
sale. Cattle are therefore sold by the owners, and
consequently there are older animals on these
farms. Serology has been positive in younger
cattle than in adults, suggesting that age may
influence the rate of infection in ruminants. A
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study carried out in Egypt showed that the
number of positive cases of CCHFV-specific IgG
in cattle in age group B (= 2 years) was
significantly higher (p < 0.001) than in age group
A (< 2 years) (5.7% versus 1.6%) [31]. This study
confirms the circulation of CCHFV in these cattle
farms in Cote d'lvoire. It is therefore imperative to
take effective control measures against tick
infestations in these regions in order to prevent
CCHFV infections in humans.

5. CONCLUSION

This study carried out for the serological
surveillance of Crimean-Congo Haemorrhagic
Fever (CCHF) revealed the presence of
Crimean-Congo Haemorrhagic Fever Virus
(CCHFV) in livestock farms in Cobte d'lvoire.
Cattle from Bouaflé and Korhogo showed a
higher seroprevalence than cattle from other
regions. The results obtained show the
circulation of the virus in these regions of Cote
d'lvoire. Our results indicate that the prevalence
of CCHFV is high in these regions of Cote
d'lvoire and suggest that surveillance for CCHFV
should be established to assess the presence
and distribution of this virus. Appropriate
surveillance measures must be implemented
while taking into account those at risk such as
herdsmen, slaughterhouse workers and others. It
is also necessary to take effective measures to
control ticks that are potential vectors by
controlling tick infestations in livestock in order to
prevent outbreaks of CCHF among human
populations.

ETHICAL APPROVAL

Animal Ethic committee approval has been taken
to carry out this study.

ACKNOWLEDGEMENTS

We are thankful Institute Pasteur of Cote d’lvoire
for technical supporting the study.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES
1. Aubry P, Galzére BA. Autres fievres
hemorragiques virales (hantavirus, fievre
crimee-congo, marburg). Med Trop (Mars).
2019;6.



10.

11.

12.

13.

Chinikar S, Goya MM, Shirzadi MR, Ghiasi
SM, Mirahmadi R, Haeri A, et al.
Surveillance and laboratory detection
system of crimean-congo haemorrhagic
fever in lIran. Transbound Emerg Dis.
2008;55(5-6):200-4.

Nabeth P, Cheikh DO, Lo B, Faye O, Vall
IOM, Niang M, et al. Crimean-congo
hemorrhagic fever, mauritania. Emerg
Infect Dis. 2004;10(12):2143.

Tall A, Sail AA, Faye O, Diatta B, Sylla R,
Faye J, et al. Two cases of crimean-congo
haemorrhagic fever (CCHF) contracted in
Senegal by tourists in 2004. Bull Soc
Pathol Exot. 2009;102(3):159-61.
Appannanavar SB, Mishra B. An update on
crimean congo hemorrhagic fever. J Glob
Infect Dis. 2011;3(3):285.

Lwande OW, Irura Z, Tigoi C, Chepkorir E,
Orindi B, Musila L, et al. Seroprevalence of
crimean congo hemorrhagic Fever virus in
ijara district, kenya. Vector-Borne Zoonotic
Dis. 2012;12(9):727-32.

Athar MN, Baqgai HZ, Ahmad M, Khalid
MA, Bashir N, Ahmad AM, et al. Crimean-
congo hemorrhagic fever outbreak in
Rawalpindi, Pakistan, February 2002. Am
J Trop Med Hyg. 2003;69(3):284-7.

Horton KC, Wasfy M, Samaha H, Abdel-
Rahman B, Safwat S, Abdel Fadeel M, et
al. Serosurvey for zoonotic viral and
bacterial pathogens among slaughtered
livestock in Egypt. Vector Borne Zoonotic
Dis Larchmt N. 2014;14(9):633-9.

Adam |A, Mahmoud MA, Aradaib IE. A
seroepidemiological survey of crimean
congo hemorrhagic fever among cattle in
North Kordufan State, Sudan. Virol J.
2013;10(1):178.

Said AR, Mohamed M, Murad A, Graham
R. A serological survey of crimean-congo
haemorrhagic fever in animals in the
Sharkia Governorate of Egypt; 2008.
Maiga O, Sas MA, Rosenke K, Kamissoko
B, Mertens M, Sogoba N, et al. Serosurvey
of crimean—congo hemorrhagic fever virus
in cattle, Mali, West Africa. Am J Trop Med
Hyg. 2017;96(6):1341-5.

Saluzzo JF, Digoutte JP, Cornet M,
Baudon D, Roux J, Robert V. Isolation of
crimean-congo haemorrhagic fever and rift
valley fever viruses in upper volta. The
Lancet. 26 mai. 1984;323(8387):1179.
Maiga O, Sas MA, Rosenke K, Kamissoko
B, Mertens M, Sogoba N, et al. Serosurvey
of Crimean-congo hemorrhagic fever virus

17

Valery et al.; MRJI, 31(1): 11-18, 2021; Article no.MRJI.66906

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

in cattle, mali, West Africa. Am J Trop Med
Hyg. 2017;96(6):1341-5.

Walker AR, Bouattour A. Ticks of domestic
animals in Africa: A guide to identification
of species. 2003;228.

Meddour-Bouderda K, Meddour A. Clés
d’identification des ixodina (acarina)
d’algerie. Sci Technol C Biotechnol.
2006;(24):32-42.

Apanaskevich DA, Horak IG. The genus
hyalomma koch, 1844. lll. Redescription of
the adults and larva of H.(Euhyalomma)
impressum Koch, 1844 (Acari: Ixodidae)
with a first description of its nymph and
notes on its biology. Folia Parasitol
(Praha). 2007;54(1):51.

Horak 1G, Nyangiwe N, De Matos C,
Neves L. Species composition and
geographic distribution of ticks infesting
cattle, goats and dogs in a temperate and
in a subtropical region of south-east Africa.
Onderstepoort J Vet Res. 2009;76(3):263-
76.

Atkinson B, Chamberlain J, Logue CH,
Cook N, Bruce C, Dowall SD, et al.
Development of a real-time RT-PCR assay
for the detection of crimean-congo
hemorrhagic fever virus. Vector-Borne
Zoonotic Dis. 2012;12(9):786-93.
Whitehouse CA. Crimean-congo
hemorrhagic  fever. Antiviral Res.
2004;64(3):145-60.

Achi YL, Koné P, Stachurski F, Zinsstag J,
Betschart B. Impact des tiques sur des
bovins métisses dans le nord de la Céte
d’lvoire; 2012.

Toure A, Diaha C, Sylla I, Kouakou K.
Récente recomposition des populations de
tiques prévalent en Céte d’lvoire. Int J Biol
Chem Sci. 2014;8(2):566.

Diaha-Kouame CA, Yao KP, Diobo NF.
Infestation of ruminant species by ticks and
lice in port-bouét cattle market (Abidjan-
Cote Divoire). Arch Vet Anim Sci.
2019;1(1).

Diaha-Kouame CA, Achi YL, Yao KP, Tian-
Bl TYN, Kouakou K. Propagation and

morphological diversity of ticks
Rhipicephalus (boophilus) microplus
(Canestrini, 1888) in northern Cote

d’lvoire. Int J Entomol Res. 2020;5(4):
110-4.

Hoogstraal H. The epidemiology of tick-
borne crimean-congo hemorrhagic fever in
Asia, Europe, and Africa. J Med Entomol.
1979;15(4):307-417.



25.

26.

27.

28.

29.

30.

Shepherd AJ, Swanepoel R, Cornel AJ,
Mathee O. Experimental Studies on the
replication and transmission of crimean-
congo hemorrhagic fever virus in some
african tick species. Am J Trop Med Hyg.
1989;40(3):326-31.

Akuffo R, Brandful JAM, Zayed A, Adjei A,
Watany N, Fahmy NT, et al. Crimean-
congo hemorrhagic fever virus in livestock
ticks and animal handler seroprevalence at
an abattoir in Ghana. BMC Infect Dis.
2016;16(1):324.

Zivcec M, Maiga O, Kelly A, Feldmann F,
Sogoba N, Schwan TG, et al. Unique strain
of crimean—congo hemorrhagic fever virus,
Mali. Emerg Infect Dis. 2014;20(5):911.
Schulz A, Barry Y, Stoek F, Pickin MJ, Ba
A, Chitimia-Dobler L, et al. Detection of
crimean-congo hemorrhagic fever virus
(CCHFV) in Hyalomma ticks collected from
Mauritanian livestock; 2020.

Camicas JL, Wilson ML, Cornet JP,
Digoutte JP, Calvo MA, Adam F, et al.
Ecology of ticks as potential vectors of
crimean-congo hemorrhagic fever virus in
Senegal: Epidemiological implications. In:
Hemorrhagic fever with renal syndrome,
tick-and mosquito-borne viruses. Springer.
1990;303-22.

Maina A, lbrahim Al, Alassane A, Adakal
H. Epidémiologie de la fievre
hemorragique de crimee-congo (FHCC)

Valery et al.; MRJI, 31(1): 11-18, 2021; Article no.MRJI.66906

31.

32.

33.

34.

35.

36.

chez les bovins dans le département de
Boboye au Niger. Int J Biol Chem Sci.
2020;14(3):698-705.

Mohamed MS, Zohny YM, EI-Senousy
WM, Abou AM. Synthesis and biological
screening of novel pyrazoles and their
precursors as potential antiviral agents.
Pharmacophore. 2018;9(1):126-39.

Sas MA, Mertens M, Isselmou E, Reimer
N, EI Mamy BO, Doumbia B, et al.
Crimean-congo hemorrhagic fever virus-
specific antibody detection in cattle in
Mauritania. Vector-Borne Zoonotic Dis.
2017;17(8):582-7.

Baumann J, Knipfer M, Ouedraogo J,
Traoré BY, Heitzer A, Kané B, et al. Lassa
and crimean-congo hemorrhagic fever
viruses, mali. Emerg Infect  Dis.
2019;25(5):999-1002.

Hoek MR, Fischer EAJ, van den Hengel R,
Backer JA, de Koeijer AA. Workshop on a
risk assessment of crimean congo
haemorrhagic fever in West Europe,
lelystad, The Netherlands, 23-24 May
2012. Central Veterinary Institute; 2012.
Vorou R, Pierroutsakos IN, Maltezou
HC. Crimean-congo hemorrhagic fever.
Curr Opin Infect Dis. 2007;20(5): 495-
500.

Kuljic-Kapulica N. [Emerging diseases.
Crimean-Congo hemorrhagic fever]. Med
Pregl. 2004;57(9-10):453-6.

© 2021 Valery et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www. sdiarticle4.com/review-history/66906

18



