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The cases and deaths due to Crimean-Congo haemorrhagic fever (CCHF) virus 
commonly known as Congo virus (fatality rate 15%) have been reported 
throughout Pakistan from the last few years especially during religious 
occasion, Eid-ul-Azha. The annual increase in death rates due to CCHF 
demonstrate the importance of awareness of Congo fever at academia as 
well as public level. The symptoms of Congo fever which appear one to 
nine days after tick bite, include sudden high fever, muscle aches, abdom-
inal pain, headache, dizziness, sore eyes, jaundice, mood swings, con-
fusion, aggression, and sensitivity to light. The other signs include sore 
throat, joint pain, vomiting, diarrhea, hemorrhages, and bleeding from 
skin and large intestine. The Infection has been reported in many species 
of wild as well as domestic animals including hares, cattle, sheep, goats, 
dogs, mice and hedgehogs. At least 31 species of Hyalomma, Boophilus, 
Rhipicephalus, Dermacentor (Ixodidae: hard ticks) act as vector of CCHF 
in which transovarial, transstadial and venereal transmission occurs. The 
virus attacks the immune system of the host and influences the immune 
cells. The Congo fever virus can be isolated from blood, plasma and 
many body tissues (kidneys, liver, spleen, lungs, brain and bone mar-
row). Mice inoculation, enzyme-linked immunosorbent assay (ELISA), 
reverse transcription polymerase chain reaction (RT-PCR) can be used for 
detection of the infection. Furthermore, IgM and IgG antibodies against 
CCHFV can also be detected and quantified. Education of general public, 
tick control with acaricides, use of anti-CCHFV immunoglobulin, usage 
of approved repellents to prevent tick bites, wearing neutral-coloured 
garments, application of a permethrin spray to the clothing, avoiding tall 
grasses and shrubs, applying sunscreen, avoiding direct contact with the 
blood or tissues of animals are the factors for successful prevention of the 
infection.
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1. Introduction

Crimean Congo hemorrhagic fever (CCHF), one 
of the tick borne, zoonotic viral infections, is 
significantly fatal, causing causalities in different 

areas of the world; particularly in developing countries. 
The CCHF is caused by Nairovirus which belongs to the 
family Bunyaviridae. Pakistan, being developing coun-
try faces many challenges due to communicable and 
non-communicable diseases over the period of time. In 
Pakistan, hasty climate change triggered by occupational 
and industrial activities to upkeep the human population 
has been measured the most paying basis for emergence 
or re-emergence of CCHF. The CCHF is mainly prevalent 
in southeastern Europe, Africa, Middle East and Asia. In 
general, the vectors of Congo fever are hard ticks of Ix-
odidae family, including Hyalomma (H.) (particularly H. 
marginatum), Boophilus, Rhipicephalus and Dermacen-
tor. The ixodid ticks are also notorious as the main reser-
voir for CCHF. Almost 30 Ixodid species have been found 
positive for CCHF through screening [21]. Congo fever can 
be transmitted to the human through vector bite, direct 
contact with tissues, blood of infected livestock and body 
fluids of infected patients. The nosocomial transmission, 
contact with viremic livestock and/or human blood and  
sporadic outbreaks due to tick bite have been reported fre-
quently in Pakistan.

The farmers and health care workers are at high risk 
of CCHF. Clinical symptoms related with CCHF are hae-
morrhage, fever and sometimes nonspecific prodromal 
symptoms may occur. Differential diagnosis of CCHFV is 
somewhat difficult from viral haemorrhagic fevers (VHFs) 
and undifferentiated febrile. It is epidemic with high case 
fatality ratio (3-30%) du to hindrances in prevention and 
treatment. The case fatality rate of CCHF up to 5-80% has 
also been reported [27]. 

The prevalence of CCHF has been reported from dif-
ferent areas of the world including South Africa, Tajiki-
stan, India, United Arab Emirates, Iran, Turkey and Paki-
stan [4,6,12,33,34,45,47,48].  Pakistan is at 4th position after Turkey, 
Russia and Iran in infected cases and 2nd after Turkey in 
fatal CCHF cases, respectively according to The Program 
for Monitoring Emerging Diseases (Pro MED) during 
1998-2013 [23].

The domestic and wild animals including goats, cattle, 
birds and rodents act as amplifying host for CCHF virus 
(WHO, 2013). It is considered as emerging arboviral in-
fection due to climate change resulting in increased vector 
bionomics. Till now, there is no availability of commercial 
vaccine and specific treatment against this virus [3]. The 
climatic conditions present in Pakistan are found to be 

suitable for vector growth and replication so chances of 
CCHF spread has increased many folds [26].  In Pakistan, 
first case of Congo fever was reported in 1976 in General 
Hospital, Rawalpindi [6] and later on, it becomes endemic 
in year 2000 [51]. In Pakistan, public health sector has been 
facing challenges by many epidemics of Congo fever and 
still it is going on. At present polio, dengue epidemics and 
CCHF emerged as important fatal infection from public 
health point of view. 

Epidemiological profile of CCHF is reported from dif-
ferent areas of the world [44,46], but unfortunately in Paki-
stan, no data is available regarding this. National Institute 
of Health (NIH) is the only institute in Pakistan which in 
collaboration with WHO monitoring CCHF on daily bases 
and providing instructions to the concerned health depart-
ment [20]. About 20 causalities were reported from Pakistan 
in 2016 due to CCHF and high prevalence was reported 
in Sindh [11] due to lack of proper monitoring system for 
CCHF outbreak in Pakistan [26]. Therefore, main objec-
tive of this review is to discuss the factors responsible for 
transmission of Congo fever due to which Pakistan is at 
high risk for CCHF and to check the epidemiology and 
control measures against CCHF.  

2. Transmission of CCHF 

Main vectors and reservoirs for CCHFV are hard ticks. 
Due to more prevalence of Hyalomma vector, wide range 
of animals can act as host for CCHFV which help in 
hematophagy for different tick stages. The favorable cli-
matic and ecologic conditions, arid types of vegetation 
and public behavior are the potent factors which affect the 
establishment and maintenance of CCHF in an area. Lar-
val and nymphal stages of Hyalomma genus feed on hares 
and small birds while adult stages feed blood on sheep, 
cattle and other large mammals. There are some other 
species which are three-host ticks and after each molting, 
they drop off from their host. Migration of infected an-
imals from infected area to other area is the main factor 
for CCHF transmission. Transmission can occur through 
contact with infected animals’ blood and other products, 
person to person contact and contact with infectious body 
fluids. Humans may participate in increasing in CCHFV 
transmission through recreational activities, change in use 
of land and through migration of infected animals [30]. Due 
to such kind of activities, there may be increase in inci-
dence of CCHF in future.

Main route of CCHF transmission is tick bite, oth-
er than this direct contact with infected animal blood, 
tissues and body fluids and skin of infected person my 
play important role for the transmission of the disease 
[16,40]. Mostly, disease is asymptomatic in animals [14] and 
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is considered a threat for population including farmers, 
veterinarians and health care workers dealing with CCHF 
infected persons. There is another type of viral transmis-
sion occurred in which requirement of viremic animal is 
not compulsory and direct transmission takes place during 
feeding of infected ticks to the others. During this, feeding 
viral substances present in the tick saliva increases the 
viral transmission. Due to inefficient managemental prac-
tices and biosafety policies, chances of CCHF epidemics 
increased [51]. 

In Pakistan, majority of people are interrelated with ag-
riculture sector, especially in rural areas and are engaged 
with livestock management. Numerous vectors acting as 
the main source of pathogen transmission are more prev-
alent in agricultural areas of Pakistan, so, community are 
at high risk for vector-borne diseases especially CCHF. 
Across boundaries, livestock movement also play import-
ant role in transmission of CCHF [22]. In Pakistan, Khan 
et al. [25] reported that about 37%, 45% and 18% cases of 
CCHF transmitted by person to person, animal contact 
and unknown ways, respectively. There are some risk fac-
tors which play important role in transmission of CCHFV 
i.e. crushing and rubbing of infected ticks on skin and 
slaughtering of infected animals and nosocomial infec-
tion. Factors responsible for the transmission of CCHF in 
animals and humans are given in figure 1.

Figure 1. Factors responsible for the transmission of 
CCHF in animals and humans

Humans can get infection through tick bite or bare skin 
contact with tick, per mucosal and percutaneous route. 
Aerosol transmission is also considered a possible route 
in some territories of Russia but there is no sure report [40]. 
There is a single report regarding sexual transmission [28] 

but it is necessary to confirm the presence of CCHFV in 
body fluids of livestock workers and slaughterhouse work-
ers as they are at high risk of sudden exposure to the virus 
[3]. Transmission of CCHF is also reported through human 
to human interaction and 15-20% mortality rate reported 
in health care workers due to direct contact with body 
secretions of infected patient [5,13,41]. Due to lack of early 
diagnosis facilities, chances of nosocomial transmission 
increased many folds and along this needle prick injuries 
and splash also reported due to lack of personal protective 

equipment supply [15].

3. Epidemiology of CCHF

People working with animals i.e. livestock workers, 
slaughterhouse workers and animal herd workers and 
travelers in endemic arears are at high risk for CCHF. It is 
also reported that health care workers are at risk through 
contact with infected body fluids and blood.  

The CCHF first described by a Tajikistan physician in 
1100 AD in a patient showing haemorrhaic symptoms [31,43]. 
Disease was first identified during an outbreak in 1944 in 
Crimea and later in 1965 identified and isolated in Con-
go and so the name Crimean-Congo haemorrhagic fever 
(CCHF) was given. Disease is endemic in many areas of 
the world i.e. Middle East, Africa, Asia and Eastern Europe 
(Messina et al., 2015). Among tick-borne diseases, CCHF 
covers a large geographical area and virus has been isolated 
from 30 countries covering four regions Asia (Tajikistan, 
China, Afghanistan, Pakistan, Kazakhstan, India, Uzbeki-
stan), Middle East (Iraq, United Arab Emirates (UAE), Iran, 
Oman Kuwait, Saudi Arabia), Africa (Mauritania, Demo-
cratic Republic of Congo, South Africa, Uganda, Sudan, 
Nigeria, Senegal) and Europe (Kosovo, Russia, Turkey, 
Bulgaria, Spain, Greece) (WHO, 2016).  Due to its wide-
spread distribution, it must be considered as global health 
threat.  Distribution of CCHF is related with prevalence of 
ixodid ticks especially Hyalomma genus. In Europe, main 
vector for CCHF is H. marginatum while in Asia, H asi-
aticum. In 2006, H. marginatum was first time detected in 
southern Germany and Netherland [24,32]. In January 2011, 
first case of CCHF was reported in India and main vector 
involved in transmission was H anatollicum [35]. 

Its name Congo, is the main source of confusion about 
its prevalence outside the Congo, however, it is reported 
from Pakistan by a senior surveillance coordinator of com-
municable diseases in Islamabad, Dr. Muhammad Najeeb 
Khan Durrani. In Pakistan, CCHF virus was isolated very 
first time in 1960s from ticks collected from Changa-Man-
ga forest, Lahore [9]. Asia-1 and Asia-2 genotypes of CCH-
FV have been considered as the most prevalent genotypes 
in Pakistan. However, the first case was reported in 1976 
in Central General Hospital, Rawalpindi. During this year 
total eleven cases were reported and one infected patient 
was died among them, however, one surgeon and an oper-
ation theatre attendant were also died due to direct contact 
with patient [12]. In 1994, cases and death due to CCHF 
was reported from Quetta, Baluchistan [19] and in 2000 
from Khyber Pakhtunkhwa [8], in 2002 from Bagh in Azad 
Jammu and Kashmir [6]. Number of deaths reported in last 
six years from different provinces of Pakistan is given in 
figure 2. World Health Organization along with the Na-
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tional Focal Point, Ministry of Health, Pakistan reported 
26 cases in 2010, 61 cases in 2012, 16 in 2013, 25 in 2015 
[37,50]. The percentage of confirmed CCHF cases reported 
in Pakistan during different seasons is given in figure 3.
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Figure 2. Number of deaths reported from different prov-
inces of Pakistan during 2012 to 2017
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Figure 3. Percentage of confirmed CCHF cases reported 
in Pakistan during different seasons

Change in climatic conditions, worldwide distribution 
of Hyalomma vector and availability of range of hosts in 
European countries especially Mediterranean Sea areas 
are more prone to CCHF infection in near future. Dry 
climates, arid vegetation and prevalence of large and 
small mammals favor the Hyalomma growth by providing 
hematophagy for different life cycle stages. Human activi-
ties and ecological factors are important for establishment 
and maintenance of CCHF in an area. Humans can mini-
mize the CCHF risk through modifying their recreational 
activities, land use and by adopting the policies for safe 
transportation of animals [30].

4. Livestock and Eid-ul-Azha

 Livestock play an important role in the economy of Pa-
kistan, owned by rural community and commercial dairy 
farmers. In Pakistan, currently, 24.24 million sheep, 23.34 
million buffalos, 22.42 million cattle and 49.14 million 
goats population have been reported [1]. A large number 

of community is directly linked with these animals such 
as veterinary care, tick removal, animal slaughtering and 
butchery. So, chances of CCHF transmission increase 
from animals to humans as reported in a study from Af-
ghanistan [36].

Unfortunately, in Pakistan, people of high-risk areas 
are in close contact with the livestock that increases the 
CCHF risk. Animal transportation from one region to oth-
er also help in transmission of CCHF especially at Eid-ul-
Azha (a religious festival of Muslims to sacrifice cattle to 
give away to others). As a result, large number of CCHF 
cases are reported around that time [29,42]. Eid-ul-Azha is 
celebrated according to the Islamic calendar and now a 
days, it is conceding with summer season when environ-
mental conditions are suitable for tick growth, develop-
ment ultimately increases tick population carrying CCHF 
virus [2]. Movement of animals from rural areas to urban 
areas increases CCHFV transmission to the humans. Due 
to lack of polices for prevention against CCHF, number of 
cases are increasing day by day.

Before few days of Eid-ul-Azha, it is a tradition to 
keep animals at houses and this increases the chance of 
transmission through the bite of the infected tick. Most-
ly people slaughter animals by themselves or appoint a 
butcher at their homes, so, during slaughtering chances of 
transmission also increases [38]. Furthermore, butchers also 
act as source of CCHF transmission by providing services 
from home to home. Another major problem is the waste 
material of slaughtered animals, which is kept in open 
places and there is no proper disposal system. 

Besides these sacrificial activities, accidental death of 
animals is also a major source of transmission. Animals 
are kept on roads or open places for weeks and lack of 
proper disposal system also aggravate the condition [7].  
Although, the Ministry of National Health Services Paki-
stan has started an awareness scheme and regarding this, a 
letter has been issued in June 2015 focusing on preventive 
measures against CCHF. But unfortunately, it did not de-
scribe any guidelines for slaughtering and animal move-
ments across boundaries [2].

Special precautions must be taken while buying the 
sacrificial animals like inspection of the animal body 
for ticks, each day and avoidance from crushing of ticks 
with bare hands. Do not try to remove the tick with your 
fingers. Wear light colored, full sleeve clothes and shoes 
with socks. Apply an insect repellent on the exposed area 
of body. Take a shower and change your clothes as soon 
as you return home.

5. Prevention and control

Difficulty in the control of CCHF infection is due to un-
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noticed transmission of virus in domestic animals during 
tick-animal-tick cycle and further due to wide range of 
tick vectors. Due to unavailability of vaccines against 
these vectors, acaricides are the only option for control of 
these vectors at livestock farms. So in this scenario, public 
awareness regarding this disease and its vector is the only 
way to reduce the burden of exposure to CCHF.

One of the primary reasons for the spread of CCHF is 
the lack of reasonable facilities and care center to accom-
modate quality care for animals. Proper monitoring of 
animals which imported from other countries or endemic 
regions, especially during Eid ul Azha, should be done to 
control CCHF. One of the best ways to reduce the trans-
mission of CCHF virus from animal to human is the use 
of gloves and proper protective clothes. Try to avoid di-
rect contact with infected person and infected body fluids. 
Media should provide awareness regarding symptoms, 
route of transmission and preventive measures against 
CCHF i.e. avoid direct contact with tick, and use proper 
clothing during animal cleaning, use spray to protect your 
animals against ticks, avoid backyard animal slaughtering 
practices, cover mouth and nose during start of slaughter-
ing, slaughtering should be done in abattoirs or restricted 
places. If hands are blood stained, do not rub eyes or 
nose. The offal and leftovers of the animal should be dis-
posed-off properly. Slaughtering area should be washed 
and cleaned after the sacrificial activities.

Besides these awareness programs, informative lectures, 
training workshops are also necessary to properly educate 
the health care professionals. Government should also play 
its role by implementing the strategies and providing fi-
nancial resources to the research institutes for development 
of vaccines against livestock and agricultural infectious 
diseases. During the religious occasion of Eid-ul-Azha, it is 
necessary to provide suitable diagnostic facilities and quar-
antine measures to help in prevention of the disease spread 
and reduction in the causality rate due to CCHFV. There is 
need to provide registry and tracking system for monitoring 
of animals and people from endemic areas to other provinc-
es and across the country borders. Epidemiological survey 
should be conducted to get familiar with the prevalence of 
tick fauna and other associated factors which can aggravate 
the condition by providing suitable environment and trans-
mission route for vector-borne diseases. Environmental 
hygiene and personal protection are also the essential com-
ponents of prevention.

6. Conclusion

Crimean-Congo hemorrhagic fever is highly prevalent 
disease across the world and Pakistan is at high risk due 
to higher abundance of ticks and suitable environment for 

their growth. Flaws in health care system policies, high 
prevalence in rural community engaged with livestock 
rearing and association of livestock with Eid-ul-Azha 
also increase the risk of CCHF. Moreover, workers in di-
agnostic laboratories are also at risk to develop infection 
through contact with viral samples during routine deal-
ings. For all these reasons, Center for Disease Control and 
Prevention has characterized CCHFV as a BSL-4 patho-
gen. Some of these factors belong to culture and some are 
physical, so, they should be dealt in different ways. It is 
suggested to devise some polices to educate the commu-
nity about CCHF and its transmission routes. This will 
be helpful for minimizing the risk factors and will help to 
stop the nosocomial transmission.

References

[1] Afzal M, Naqvi A. Livestock resources of Pakistan: 
present status and future trends. Sci Vis. 2004, 9: 3–4.

[2] Ahmad A, Khan MU. Crimean-Congo hemorrhagic 
fever in Pakistan: are we going in the right direction? 
J Res Phar Prac. 2015, 4(4): 173–4.

[3] Al-Abria SS, Idris Al Abaidani, Mehdi Fazlalipour, 
Ehsan Mostafavi, Hakan Leblebicioglu, Natalia 
Pshenichnaya, Ziad A. Memish, Roger Hewson, Es-
kild Petersen, Peter Mala, Tran Minh Nhu Nguyen, 
Mamunur Rahman Malik, Pierre Formenty, Rosanna 
Jeffries, 2017. Current status of Crimean-Congo hae-
morrhagic fever in the World Health Organization 
Eastern Mediterranean Region: issues, challenges, 
and future directions. International Journal of Infec-
tious Diseases, 2017, 58: 82–89

[4] Altaf A, Luby S, Ahmed AJ, Zaidi N, Khan AJ, 
Mirza S, McCormick J, Fisher-Hoch S. Outbreak of 
Crimean- Congo haemorrhagic fever in Quetta, Paki-
stan: contact tracing and risk assessment. Trop Med 
Int Health, 1998, 3: 878–82.

[5] Aradaib IE, Erickson BR, Mustafa ME, Khristova 
ML, Saeed NS, Elageb RM, Nichol ST. Nosocomial 
outbreak of Crimean-Congo hemorrhagic fever, Su-
dan. E merg Infect Dis. 2010, 16: 837.

[6] Athar MN, Khalid MA, Ahmad AM, Bashir N, Baqai 
HZ, Ahmad M, Balouch AH, Bashir K. Crimean- 
Congo hemorrhagic fever outbreak in Rawalpindi, 
Pakistan, February 2002: contact tracing and risk as-
sessment. Am J Trop Med Hyg. 2005, 72: 471–3.

[7] Atif M, Anum Saqib1, Raazeyah Ikram1, Muhammad 
Rehan Sarwar1 and Shane Scahill, 2017. The reasons 
why Pakistan might be at high risk of Crimean Congo 
haemorrhagic fever epidemic; a scoping review of the 
literature. Virology Journal, 2017, 14: 63.

[8] Bangash SA, Khan EA. Treatment and prophylaxis 

DOI: https://doi.org/10.30564/vsr.v1i2.1347



23

Veterinary Science Research | Volume 01 | Issue 02 | December 2019

Distributed under creative commons license 4.0

with ribavirin for Crimean-Congo Hemorrhagic Fe-
ver-is it effective? J Pak Med Assoc. 2003, 53: 39-41.

[9] Begum F, Wisseman CL Jr, Casals J. Tick-borne 
viruses of West Pakistan. IV. Viruses similar to or 
identical with, Crimean hemorrhagic fever (Con-
go-Semunya), Wad Medani and Pak Argas 461 iso-
lated from ticks of the Changa Manga Forest, Lahore 
District, and of Hunza, Gilgit Agency, W. Pakistan. 
Am J Epidemiol, 1970, 92: 197-202.

[10] Bente DA1, Forrester NL, Watts DM, McAuley AJ, 
Whitehouse CA, Bray M. Crimean-congo hemor-
rhagic fever: history, epidemiology, pathogenesis, 
clinical syndrome and genetic diversity. Antiviral 
Res. 2013, 100(1): 159–89.

[11] Buneri N. Tick-borne congo virus claims another life, 
in The Nation. The Nation newspaper, 2016.

[12] Burney MI, Ghafoor A, Saleen M, Webb PA, Casals 
J. Nosocomial outbreak of viral hemorrhagic fever 
caused by Crimean hemorrhagic fever–Congo virus 
in Pakistan, January 1976. Am J Trop Med Hyg. 
1980, 29: 941–7.

[13] Celikbas AK, Dokuzoguz B, Baykam N, Gok SE, 
Eroglu MN, Midilli K, Zeller H, Ergonul O. Crime-
an-Congo hemorrhagic fever among health care 
workers, Turkey. Emerg Infect Dis. 2014, 20: 477–9.

[14] Chinikar S, Ghiasi SM, Hewson R, Moradi M, Haeri 
A. Crimean-Congo hemorrhagic fever in Iran and 
neighboring countries. J Clin Virol. 2010, 47(2): 
110–4.

[15] Conger NG, Paolino KM, Osborn EC, Rusnak JM, 
Gunther S, Pool J, Rollin PF, Allan PF, Schmidt-Cha-
nasit J, Rieger T, and Kortepeter MG. Health care re-
sponse to CCHF in US soldier and nosocomial trans-
mission to health care providers, Germany, 2009. 
Emerg Infect Dis. 2015, 21: 23–31.

[16] Engin A, Arslan S, Kizildag S, Oztürk H, Elaldi N, 
Dökmetas I, Bakir M. Toll-like receptor 8 and 9 
polymorphisms in crimean-congo hemorrhagic fever. 
Microbes Infect. 2010, 12(12-13): 1071–8.

[17] Ergonul O. Crimean-Congo hemorrhagic fever virus: 
new outbreaks, new discoveries. Curr Opin Virol, 
2012, 2: 215–20.

[18] Fajs L, Humolli I, Saksida A, Knap N, Jelovšek M, 
Korva M, Dedushaj I, Avšič-Županc T. Prevalence 
of crimean-congo hemorrhagic fever virus in healthy 
population, livestock and ticks in Kosovo. PLoS One. 
2014, 9(11): e110982.

[19] Fisher-Hoch SP, Khan JA, Rehman S, Mirza S, Khur-
shid M, McCormick JB. Crimean-Congo haemor-
rhagic fever treated with oral ribavirin. Lancet, 1995, 
346: 472-5.

[20] Health, N.I.O. National Institute of Health, Islamic 

Republic of Pakistan. 2014 [cited 2017 March 3]; 
Available from: 

 http://www.nih.org.pk/eic.asp 
[21] Hoogstraal H. The epidemiology of tick-borne 

Crimean-Congo hemorrhagic fever in Asia, Europe, 
and Africa. J Med Entomol, 1979, 15: 307–417.

[22] Hussain B, Iqbal A, Abubakar M. Crimean-Congo 
Hemorrhagic Fever (CCHF): An emerging disease in 
Pakistan. Vet Sci: Res Rev. 2016, 2(1): 11–22.

[23] Ince Y, Cagla Yasa, Mert Metin, Melda Sonmez, Ece 
Meram, Barlas Benkli, Onder Ergonul, 2014. Crime-
an-Congo hemorrhagic fever infections reported by 
ProMED. International Journal of Infectious Diseas-
es, 2014, 26: 44–46. 

[24] Kampen H, Poltz W, Hartelt K, Wölfel R, Faulde M. 
Detection of a questing Hyalomma marginatum mar-
ginatum adult female (Acari, Ixodidae) in southern 
ermany. Exp Appl Acarol, 2007, 43: 227–31.

[25] Khan Z, Fida Z, Khan A, Zaman F, Ayub M. Crime-
an-congo hemorrhagic fever (CCHF); Pattern of 
clinical presentation and predictors of outcome in 
patients. Professional Med J. 2018,  25(2): 259-263.

[26] Khurshid A, Hassan M, Alam MM, Aamir UB, Reh-
man L, Sharif S, Shaukat S, Rana MS, Angez M, 
Zaidi SS. CCHF virus variants in Pakistan and Af-
ghanistan: Emerging diversity and epidemiology. J 
Clin Virol. 2015, 67: 25–30.

[27] Leblebicioglu H, Sunbul M, Guner R, Bodur H, Bu-
lut C, Duygu F, N. Elaldi, G. Cicek Senturk, Z. Oz-
kurt, G.Yilmaz, T.E. Fletcher, N.J. Beeching. Health-
care-associated Crimean-Congo haemorrhagic fever 
in Turkey, 2002–2014: a multicentre retrospective 
cross-sectional study. Clin Microbiol Infect. 2016, 
22(387): e1–4.

[28] Leblebicioglu H, Sunbul M, Memish ZA, Al-Tawfiq 
JA, Bodur H, Ozkul A, Gucukoglu A, Chinikar S, 
Hasan Z. Consensus report: Preventive measures for 
crimeancongo hemorrhagic fever during eid-al-adha 
festival. Int J Infect Dis. 2015, 38: 9–15.

[29] Leblebicioglu H, Sunbul M, Memish ZA, Al-Tawfiq 
JA, Bodur H, Ozkul A, et al. Consensus report: Pre-
ventive measures for Crimean-Congo hemorrhagic 
fever during Eid-al-Adha festival. Int J Infect Dis, 
2015, 38: 9–15.

[30] Leblebicioglu H. Crimean-Congo haemorrhagic fever 
in Eurasia. Int J Antimicrob Agents. 2010, 36(Suppl 
1): S43–6.

[31] Maltezou HC, Papa A. Crimean-Congo hemorrhagic 
fever: epidemiological trends and controversies in 
treatment. BMC Med, 2011, 9: 131.

[32] Maltezou HC, Papa A. Crimean-Congo hemorrhagic 
fever: risk for emergence of new endemic foci in Eu-

DOI: https://doi.org/10.30564/vsr.v1i2.1347



24

Veterinary Science Research | Volume 01 | Issue 02 | December 2019

Distributed under creative commons license 4.0

rope? Travel Med Infect Dis. 2010, 8: 139–43.
[33] Mardani M, Rahnavardi M, Rajaeinejad M, Naini 

KH, Chinikar S, Pourmalek F, Rostami M, Shahri 
MH. Crimean-Congo hemorrhagic fever among 
health care workers in Iran: a seroprevalence study in 
two endemic regions. Am J Trop Med Hyg, 2007, 76: 
443–5.

[34] Mishra AC, Mehta M, Mourya DT, Gandhi S. Crime-
an-Congo haemorrhagic fever in India. Lancet. 2011, 
378: 372.

[35] Mourya DT, Yadav PD, Shete AM, Gurav YK, Raut 
CG, Jadi RS, Pawar SD, Nichol ST, Mishra AC. De-
tection, isolation and confirmation of Crimean-Congo 
hemorrhagic fever virus in human, ticks and animals 
in Ahmadabad, India, 2010–2011. PLoS Negl Trop 
Dis. 2012, 6: e1653.

[36] Mustafa ML, Edris Ayazi, Emad Mohareb, Sam 
Yingst, Alia Zayed, Cynthia A. Rossi, Randal J. 
Schoepp, Jawad Mofleh, Kathy Fiekert, Zarif Akh-
barian, Homayoon Sadat, and Toby Leslie. Crime-
an-congo hemorrhagic fever, Afghanistan, 2009. 
Emerg Infect Dis. 2011, 17(10): 1940–1.

[37] National Intitute of Health (NIH), Islamabad, Pa-
kistan. Seasonal awareness and alert letter for epi-
demic-prone infectious diseases in Pakistan, winter 
season. Islamabad: National Intitute of Health (NIH); 
2015. [Online] [Accessed on 4th December, 2015], 
Available from: 

 http://www.nih.org.pk/files/Newsletter/Seasonal%20
Awareness%20%20Alert%20Letter%20(SAAL)%20 
31st%20Issue.pdf.

[38] Nieto NC, Khan K, Uhllah G, Teglas MB. The emer-
gence and maintenance of vector-borne diseases in 
the khyber pakhtunkhwa province, and the federally 
administered tribal areas of Pakistan. Front Physiol. 
2012, 3: 250.

[39] Papa A, Weber F, Hewson R, Weidmann M, Koksal 
I, Korukluoglu G, Mirazimi A. Meeting report: First 
International Conference on Crimean-Congo Hemor- 
rhagic Fever. Antiviral Res, 2015, 120: 57–65.

[40] Pshenichnaya NY, Nenadskaya SA. Probable Crime-
an-Congo hemorrhagic fever virus transmission oc-
curred after aerosol-generating medical procedures in 
Russia: nosocomial cluster. Int J Infect Dis, 2015, 33: 
120–2.

[41] Pshenichnaya NY, Sydenko IS, Klinovaya EP, Roma-
nova EB, Zhuravlev AS. Possible sexual transmission 
of Crimean-Congo hemorrhagic fever. Int J Infect 
Dis, 2016, 45: 109–11.

[42] Rai MA, Khanani, M., Warraich, H., Hayat, A., Ali, 
S. Crimean-congo hemorrhagic fever in Pakistan. J 
Med Virol, 2008, 80(6): 1004–6.

[43] Shayan S, Bokaean M, Shahrivar MR, Chinikar S. 
Crimean-Congo Hemorrhagic Fever. Lab Med. 2015, 
46(3): 180–9.

[44] Spengler JR, Bergeron É, Rollin PE. Seroepidemio-
logical studies of Crimean- Congo hemorrhagic fever 
virus in domestic and wild animals. PLoS Negl Trop 
Dis. 2016, 10(1): e0004210.

[45] Tishkova FH, Belobrova EA, Valikhodzhaeva M, At-
kinson B, Hewson R, Mullojonova M. Crimean-Con-
go hemorrhagic fever in Tajikistan. Vector Borne 
Zoonotic Dis. 2012, 12: 722–6.

[46] Tuncer P, Kadir Yesilbag, Gizem Alpay, Ender Dinc-
er, A. Onur Girisgin, Levent Aydin, Yavuz Uyar, 
Aykut Ozkul. Crimean-Congo Hemorrhagic Fever 
infection in domestic animals in Marmara region, 
Western Turkey. Ank Univ Vet Fak Derg. 2014, 61: 
49–53.

[47] Tutuncu EE, Gurbuz Y, Ozturk B, Kuscu F, Sencan I. 
Crimean Congo haemorrhagic fever, precautions and 
ribavirin prophylaxis: a case report. Scand J Infect 
Dis. 2009, 14(5): 378–80.

 http://dx.doi.org/10.1080/00365540902882434 
[48] Van de Wal BW, Joubert JR, van Eeden PJ, King JB. 

A nosocomial outbreak of Crimean-Congo haemor-
rhagic fever at Tygerberg Hospital. Part IV. Preven-
tive and prophylactic measures. S Afr Med J. 1985, 
68: 729–32.

[49] World Health Organization. Crimean-Congo haemor-
rhagic fever (CCHF) in Pakistan. Weekly Epidemio-
logical Monitor. 2013, 6: 1.

[50] World Health Organization. Crimean-Congo haem-
orrhagic fever. Geneva: World Health Organization. 
[Online] [Accessed on 21st November, 2015] Avail-
able from: 

 http://www.who.int/mediacentre/factsheets/fs208/en/  
[51] Yousaf Ul Islam M, Shehzad AM, Dawan O. Congo 

virus 2013: another public health failure in Pakistan? 
J Infect Public Health. 2014, 7(4): 369–70.

DOI: https://doi.org/10.30564/vsr.v1i2.1347


	OLE_LINK5
	OLE_LINK1
	OLE_LINK34
	OLE_LINK51
	OLE_LINK35
	OLE_LINK19
	OLE_LINK37
	OLE_LINK43
	OLE_LINK30
	OLE_LINK48
	OLE_LINK49
	_Hlk20666980
	OLE_LINK7
	OLE_LINK8
	OLE_LINK53
	OLE_LINK42
	OLE_LINK41
	OLE_LINK33
	OLE_LINK38
	OLE_LINK31
	OLE_LINK32
	OLE_LINK39
	OLE_LINK9
	OLE_LINK22
	_GoBack
	bau20
	bau30
	bau40
	bau50
	bau60
	bau70
	bau80
	bau90
	bau100
	bau110
	baep-author-id3
	baep-author-id4
	baep-author-id5
	baep-author-id6
	baep-author-id8
	bau1
	bau2
	bau3
	bau4
	OLE_LINK2
	OLE_LINK1

