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Abstract

Crimean Congo hemorrhagic fever (CCHF) is a widdbtributed
viral hemorrhagic fever which mainly coincides witie distribution of the
principal vectors of virus i.e. ticks of the gertdgalomma The virus is a
member of the genus Nairovirus of the family Burngigdae. Humans

*Corresponding Author: generally end up with the infection through contaith infected blood or
other tissues of the infected humans or animaldran tick bite. The

Jay Prakash Yadav infection in humans is characterized by febrilemés with headache,
myalgia and petechial rash which is frequently datd by a severe

E-mail: dr.jayvet02@gmail.com hemorrhagic state with necrotic hepatitis. The cmelity rate of the

disease is approximately 40%. Because of its pmipjefior human-to-
human transmission, and the severe lethal outcarhemans, CCHF virus

Received: 26/08/2015 is placed under biohazard class-4 organisms. Goafion of the diagnosis
in the acute phase of illness consists of deteatiowiral nucleic acid by

Revised: 21/09/2015 reverse transcriptase PCR (RT-PCR), demonstratfoviral antigen by
different serological tests like enzyme-linked immassay of serum

Accepted: 23/09/2015 samples, or the isolation of the virus. Similaotber hemorrhagic viruses,

CCHF have a huge potential of rapid transboundamsmission. Hence, a
strong surveillance team with more research effestsecially in the field of
prompt diagnosis and treatment of disease is ted néthe hour.
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1. Introduction and RNA dependent RNA polymerase respectively
Crimean Congo hemorrhagic fever (CCHF) is a(Marriott et al., 1992; 1994). . .
tick borne viral zoonosis caused by Crimean Congo CCHF is also known by different names in

hemorrhagic fever virus, which belongs to genusdifferent parts of the world like Khungribta (blood
Nairovirus of the family Bunyaviridae (Hoogstraal, taking), Khunymuny (nose bleeding), Karakhalak
1979; Buschen-Osmound, 2007; Messital, 2015).  (Black Death) and Asian Ebola (Whitehouse, 2004).
The genus Nairovirus have 34 viruses which aregplac The clinical symptoms of this disease are mainly
in seven serogroups based on the antigenic relesedn associated with humans whereas animals show no
Among these, only 3 viruses are known to causedpparent disease manifestations and thereby act as
diseases in animals and humans, namely CCHF virugisymptomatic carriers. The characteristic clinical
Dugbe virus and Nairobi Sheep Disease (NSD) virusSymptoms in humans are fever, nausea, vomiting,
Dugbe virus causes a mild febrile illness andheadache, bodyache, abdominal pain, diarrhea,
thrombocytopenia in humans while NSD virus mainly Mmyalgia, petechial rash and bleeding from natural
cause disease in sheep and goat and is considebed t orifices (Saijo and Morikawa, 2010).
identical to Ganjam virus of India (Buet al, 1996). CCHF was first traced as a hemorrhagic
In electron microscopy, the CCHF virus appearsSyndrome as early as 12century in Tadzhikistan.
spherical in shape with 90-100 nm diameter. Thalvir However, the first description of the disease wased
genome consist of single stranded negative senge RNiN Crimean Peninsula in 1944-45 by a Soviet Scsénti
with three segments of genome: small (S), medium (MWhen it infected 200 Soviet military personnel dinds
and large (L), which encodes nucleocapsid proteinvas named as Crimean hemorrhagic fever (CHF)
(NP), the enveloped glycoprotein G1 and G2 of virus(Hoogstraal, 1979). A similar disease virus wasiraga
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isolated in 1956 from a febrile patient in Belgian, area in North-East Bulgaria. A total of 1568 CCHF
Congo which was named as Congo virus. In 1968, itases were notified in Bulgaria from 1953-2008 with
was conclusively proved that both viruses werean overall case fatality rate of 17 % (WHO, 2008).
antigenically identical and the two names were2003, an outbreak was reported from Mauritania
combined to baptize the disease as Crimean-Cong(N\abethet al., 2004) and a nosocomial outbreak was
hemorrhagic fever (Casals, 1969). reported in 2008 from Sudan (Grard, 2011; Aradaib,
CCHF was reported from India first in Kolat 2010). In 2009, CCHF cases were reported from
village of Sanand district in Ahmedabad, Gujarat inGeorgia, Kazakhstan, Tajikistan, Iran and Pakistan
2011. First victim of this disease in India was2aygar  (OIE, 2009). In September 2010, an outbreak was
old lady, named Aminaben, who was admitted inreported in Pakistan’s Khyber Paktunkhwa Province
Shalby hospital of Gujarat on 3December 2010 with (ProMED, 2010).
high grade fever, severe body ache, abdominal The transboundary transmission potential of the
pain,nausea, vomiting and breathlessness. Nexingct disease is attributed to dissemination of ticks einals
were Dr. Gaganijit Sharma and Nurse Asha Jhon whohrough annual bird migrations in the North-Soutrsa
were treating Aminaben and fourth victim of this Ticks are dispersed between continents by movement
deadly disease was Dr. Shabbirali, working as erfint of livestock also. By phylogenetic analysis of CCHF
in civil hospital of Ahmadabad, Gujarat (Maurggal.,  strains, it was proved that the recent outbreaR©@HF
2012). Such a death pattern elucidated the higlin the Arabian Peninsula resulted from the tradgotf
infectivity and fatality rate of this virus. The infested livestock from Africa and Asia (Hoogstraal
nucleocapsid gene phylogeny of positive human1961; Hoogstraal, 1963). The high prevalence of
livestock and ticks samples collected from thisdisease in European countries may be linked tdattte
epidemiological outbreak showed that this virus wasthat Hyalommasp. ticks favor dry climates and arid
similar to Tajikistan (strain TAJ/H08966), which type vegetation. Similarly the rise in temperatarel
belonged to the Asian/middle east genetic linedge | decrease in rainfall in the Mediterranean region
This finding brought into light the transboundary provides a favorable environment for the ticks
distribution potential of the virus from endemic to (Estrada-Pena, 2007; Maltezou, 2010). The high

naive countries. incidence of human infection in developing and
underdeveloped countries is due to the increased
2. Geogr aphical Distribution of CCHF interaction with livestock which still continues tme

CCHF is considered as one of the most widelythe major source of livelihood and also due togher
distributed arboviral diseases in the world. Thehealth care settings in these areas (Goodman, 2005)
widespread prevalence is mainly associated with the
ubiquitous nature of its principal vector ildyalomma 4. Current Scenarioin India
species of ticks. Major prevalence of the disease i After the first outbreak in 2011, the subsequent
reported from Africa, Asia, Southeastern Europed an major epidemic of this disease was reported in 2013
the Middle East. Apart from its endemicity, theedise  with 14 affected cases from village Karyana of Alinre
is considered as an “emerging zoonotic viral diseas District, Gujarat, of which 5 were fatal (CFR 35%)L
with its rapid transmission potential and recemtigny  (Yadavet al, 2013). The victims were associated with
sporadic outbreaks have been reported from nomnimal husbandry practices and had consequently
endemic countries including India. contracted this fatal zoonotic viral infection (NCD

2013).

3. Current Global Scenario of the Disease

The first reported outbreak occurred in 1944-455. Ecology and Epidemiology of CCHF
in Crimea, Russia under the conditions of war when V/jrus
large numbers of soviet soldiers were exposedcto ti CCHF virus circulates in nature via enzootic
bites due to outdoor sleeping (Hoogstraal, 1979)cycle and epizootic-epidemic cyclm enzootic cycle,
Subsequent epidemics in Eastern Europe and Asiafxodid (Hard) ticks, mainlyHyalommaspp. acts as
countries occurred as a result of the rapid unswtée  reservoir as well as vector for the virus (Chumakov
human intervention into forest ecosystems which in1965; 1972; Palet al., 1974). The virus is maintained
turn opened multiple channels of exposure andn nature by transovarial, transstadial and vernerea
subsequently resulted in ‘spill over’ of this prewsly  transmission in ticks (Logaet al., 1989; Okorie, 1997;
confined infection. Shepherct al., 1991; Gordaret al., 1993; Dohnet al.,

In 1954-55, a large outbreak was reported fromj996; Gonzalezt al., 1992). Whereas in epizootic-
Bulgaria with 487 notified cases mainly in the Stemm  epidemic cycle, wild as well as domestic animalshsu
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as cattle, goat (Wooet al.,1965; Causewl al., 1970), 5.3.4 Environmental Changes

sheep (Yu-Cheret al., 1985) and hare (Chumakov, Changes in climate and farming practices have
1974) acts as amplifying hosts aHgalommaspecies made many of the previously naive habitats favdarab
of ticks acts as vector. Humans become infectdteeit for Hyalommaspp. of ticks, consequently increasing
through tick bite or when they come in direct cefta the incidence of the disease in humans (Yagiaal,
with blood or tissue of infected animals or/andspas.  2005).

The high risk groups involve veterinarians, slaeght

house personnel, butchers and hospital workers. 5.3.5 Alteration in Natural Ecosystem
Deforestation and other human activities have
5.1 Hosts prompted the divergence of tick population from

The major hosts for CCHFV ammnimals (e.g., Wwilderness to human dwellings (Maltezeual., 2010).
cattle, sheep, goats, pigs and horses), birds amdihs.
Clinical symptoms of the disease are exhibited by5.3.6 Global Warming

humans only; animals remain as asymptomatic carrier The increase in environmental temperature
(Appannanavar and Mishra, 2011). proves to be favorable for tick survival (Maltezet
al., 2010).

5.2 Vectorsand Reservoirs

CCHF virus is isolated from at least 31 species®.3.7 Bird Migration
of ticks and one Species of b|t|ng midg&ncoides Mlgratlng birds transmit the virus or/and ticks
spp.) (Hoogstraal, 1979; Linthicum and Bailey, 1994 from one area to another and also act as mechanical
Among theseHyalomma species of ticks act as the carriers of the disease.
main vector for the virus (Chumakov, 1965, 197% Pa
et al., 1974). In India and PakistaH. anatolicum 5.3.8 Animalsas Reservoir

anatolicum, H. brevipunctata, H. kumari, H. hussain Asymptomatic nature of the disease in animals
and in EuropeH. marginatum are identified as the Makes early measures of detection and mitigation
vectors. impossible.

Small mammals like hares, hedgehogs, rodents _ o
and ground feeding birds also act as reservoir@flE 6. Pathogenesis and Clinical Features of

virus (Chumakov, 1974; Causeyt al., 1970). Birds CCHF
generally act as mechanical carriers of CCHF virus;
with no reported viremia. 6.1 Pathogenesis
] ) Similar to otherhaemorrhagic viruses, viremia
5.3 Factors Related with Disease Occurrence develops in infected humans and the organism
Following are the main factors responsible for multiplies in the endothelial layer of blood vessel
occurrence of disease: During replication it causes pro-inflammatory resgpe
by the release of cytokines in blood like tumormsis
5.3.1 Poverty and Social I nstability factor o (TNF-w) and interlukin-6 (IL-6) (Henslewt

_ In CCHF endemic areas, people are mainlya|,, 2002), which further aggravates the endothelial
involved in livestock and agnCUltUral praCtlce$ toeir damage resu'ting in endothelial toxicosis (ChummV
livelihood without following necessary precautions g|., 1976). Aggregation and degranulation of platelets
while handling animals as well as animal productspn the damaged endothelial surface leads to aictivat

(Maltezouet al, 2010). of intrinsic coagulation cascade resulting in
disseminated intravascular coagulation (DIC) andtimu
5.3.2Lack of Vector Control organ failure, both of which can be fatal.

Hyalomma species of ticks have a wide Thrombocytopenia is one of the main clinical featur

geographical distribution and it is difficult to miwol  of the infection (Swanepoet al., 1987, 1989; Schwarz
the transboundary migration of animals harboringet al.,1997).

infected ticks due to lack of proper control paiiand

robust surveillance measures (Maltezd@l, 2010). 6.2 Clinical Features
o ) Course of disease mainly occurs in four phases,
5.3.3 Insufficient Medical Preparedness incubation, pre-hemorrhagic period, hemorrhagic

Since an effective vaccine and standardperiod and convalescent period. Incubation period
treatment protocol are not available for CCHF,sit i ranges from 3-7 days and mainly depends on the rout

very difficult to control the infection in human of jnfection. Infection acquired through tick bite
population (Maltezoet al.,2010).
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becomes apparent in 1-3 days (Whitehouse, 2004)ultured and isolated from infected blood and #&ssu
while it takes 5-6 days when the entry of virusides suspension in various cell lines such as LLC-MK2,
the body is through direct contact with infecteddd =~ Vero, BHK-21 and SW-13 cells with maximum virus
or tissue (Patedt al.,2011). Viremia usually occurs in yields (10-1C° plaque forming units/ml) after the 4-7
this phase. Thepre-hemorrhagic period of disease days of inoculation (Nichol, 2001). Cytopathic effe
ranges from 1-7 days (Saijo and Morikawa, 2010).(CPE) produced by the virus varies with cell limreda
Main characteristic clinical signs of this periodea strain of virus used and may even develop as a non-
fever, nausea, vomiting, diarrhea, myalgia, artfieal cytopathic persistent infection. Serological method
dizziness and photophobia. Subsequently, platelét a like immunofluorescence assay (IFA) and enzyme
WBC count decreases and aspartate aminotransferaBeked immunosorbant assay (ELISA) based on IgM
(AST) and alanine aminotransferase (ALT) leveland IgG detection are also developed (Dorsdtsl.,
increases. The fatal hemorrhagic period usuallgean 1982). IgM and IgG antibody appears in blood after
from 2-3 days (Saijo and Morikawa, 2010). Petechialdays of infection and remains in blood up to 4 rhent
rashes followed by ecchymoses in the internal msicouand 5 years respectively. Rapid detection of thesvis
membranes like mouth and throat and on the skirpossible by reverse transcriptase- polymerase chain
surfaces are the initial symptoms of this phasehis  reaction (RT-PCR) and real time PCR technique. The
period, bleeding from different natural orificekdi major advantage of these molecular diagnostic
epistaxis, melena, hematemesis, hemoptysis antechniques lies in the high specificity and sewsitiin
hematuria occurs and patients feel prolonged andirus detection (Schwast al.,1996; Burtet al.,1998).
pronounced sleepiness. In some patients, hepatdynega

and spleenomegaly are also seen (Ergonul, 20139. Treatment

Deaths in CCHF mostly occur in this period (second There is no FDA recommended drug for the
week from starting of infection) mainly due to treatment of CCHF. During the early stages of
disseminated intravascular  coagulation  (DIC), infection, ribavirin is found to be effective. Buio
multiorgan failure and cardiovascular arrest. Theec randomized control trials have been performed to
fatality rate of disease in this stage ranges f@0n  confirm the efficacy of ribavirin for treating CCHF
50%. If due to prompt treatment and managementgases in humans. In early stages, the use of siygpor
patient bypasses above three phases, then thferapy leads to alleviation of clinical signs. Iar
convalescent period starts which range from 108&d remedies include use of rutin (a bioflavonoid
and in some cases can extend up to years. Intthisep  compound obtained from buckwheat), ascorbic acid
patient feel prolonged and pronounced weaknessand calcium chloride, especially for the treatmeht
temporary or permanent hair loss and weak pulse. Ihemorrhagic cases. In severe blood loss casesd bloo
severe cases, labored breathing, dizziness, paiiseu and plasma transfusion, infusion of plasma volume
loss of vision, hearing loss and loss of memoryadse  extenders like polyglutin and hemodes are practiced

reported (Hoogstraal, 1979). Platelet transfusion is done in case of severe
_ _ thrombocytopenia. Newer area of interest is uskof
7. CCHF as A Bioterrorism Agent protein. Mx protein is an interferon (IFN)-induaibl

CCHEF virus is considered as a BSL-4 pathogenGTPase protein which has antiviral action. It bimdih
according to the CDC (Centers for Disease Contrdl a nucleoprotein of virus in the perinuclear space and
Prevention) guidelines. High fatality rate and setary  inhibits the replication of the virus (Anderssenal.,
attack rate makes this virus a potential biotesrari 2004).
agent. Fortunately, there are some major impedigment

also, such as its slow multiplication rate in aelitures  10. Vaccination and | mmunother apy

and the requirement of a BSL-4 facility for handlin There is no proved effective vaccine for CCHF

the virus (Borioet al.,2002). infection. But a formalin-inactivated suckling meus
brain-derived human vaccine is used in some pdrts o

8. Diagnosisof CCHF the world like Bulgaria, Soviet Union and Eastern

Techniques likevirus isolation, immunological Europe. Large scale vaccine development is not
assays and molecular diagnosis assay can be used feasible because of the high genetic variationhia t
detect CCHF infectionAll the diagnostic procedures viral genome. Use of serum and plasma from
of suspected CCHF infections should be performeal in convalescent cases and gamma globulin obtained from
BSL-4 facility. Virus isolation technique is a rilely immunized horses (Hoogstraal, 1979) can cure the
less sensitive method, which needs high conceotrati disease to some extent.
of the virus (Shepheret al., 1986). Virus can be
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11. Prevention and Control of CCHF 12. Conclusion

One of the chief strategies for reduction of The recent CCHFV episodes in humans demand
CCHF occurrences can be the control of disease iman in-depth analysis of the virus-host interactions
animals and ticks. But since animals are asymptomat especially in animals since they are asymptomatic
it is almost an implausible task and the tick-arttigk carriers for the virus. Prevalence studies must be
cycle goes on unabated in nature. Wide spreadonducted in endemic areas to reveal the truengictfi
distribution of ticks over different geographicakas is the disease in animals and in humans and a useful
another major impediment. A realistic option mayde animal model need to be developed for effective
educate people in the endemic areas, especially theathogenesis studies. Early diagnosis and treatofent
high risk groups, about the risk factors and CCHF will play an important role in reducing the
precautionary measures to be taken in potentiaimortality rate and secondary attack rate. The
situations. The basic precautions like wearing tligh implementations of modern surveillance and alert
colored long sleeve clothes, long trousers and longystems in endemic areas, slaughter houses and
lashed shoes in tick endemic area can be veryteffec hospital settings have been proved useful. Further
Use of tick repellents like DEET (N-N-diethyl m- research is needed to determine the efficacy dfipe
toluamide) on skin and clothes is also a viabléoopt treatment with ribavirin and other antiviral drugsd to
Endemic areas should be avoided especially in gprindevelop a safe and effective vaccine for human luse.
and summer season when the tick activity is high. addition, establishing suitable laboratory facility

To reduce the risk of animal-human endemic and potential areas is important. The ggarc
transmission cycle, practices like wearing gloves a of BSL-4 facilities and other sophisticated equipise
other protective clothing while handling animals, is a major impediment to researchers in developing
animal tissues or products should be followed. &inc countries. Sequencing and phylogenetic analysteef
the lifespan of CCHF virus in animal body is legslQ  strains from different geographical area shouldibee
days), quarantine is an effective strategy, 15 days$o establish the epidemiological relatedness of the
before slaughter in endemic areas and 30 dayssia castrains Early preparedness along with suitable
of export facilities. Use of acaricide sprays ofinzai preventive and control measures is the foundatiomes
body during quarantine period will further incredse  for battle against this deadly virus.
efficacy of the practice. Reports of nosocomial
transmission warranty the use of personal protectio Acknowledgement

equipments by health workers. Avoiding the The authors thank Director, Indian
consumption of unpasteurized milk and uncooked meay/eterinary Research  Institute, Izatnagar  for

is also important (WHO, 2013). providing necessary facilities.

References
Andersson |, Bladh L, Mousavi-Jazi M, Magnusson KE, Burt FJ, Spencer DC, Leman PA, Patterson B and Spaet

Lundkvist A, Haller O and Mirazimi A (2004). Human
MXxA protein inhibits the replication of Crimean—Gym
hemorrhagic fever viruslournal of Virology,78: 4323-
4329.

Appannanavar SB and Mishra B (2011). An update on
Crimean Congo haemorrhagic fevéournal of Global
Infectious Disease$§(3): 285-292.

Aradaib |E, Erickson BR, Mustafa ME, Khristova MBaeed

Buschen-Osmound C (2007). In:

R (1996). Investigation of tick-borne viruses as
pathogens of humans in South Africa and evidence of
Dugbe virus infection in a patient with prolonged
thrombocytopenia Epidemiology and Infection116:
353-361.

Manual of Clinical
Microbiology (Murry P..et. al, Eds.) 9th Edition, vol.

2, pp. 1273-1283.

NS, Elageb RM and Nichol ST (2010). Nosocomial Casals J (1969). Antigenic similarity between thieus

outbreak of Congo Haemorrhagic Fever in Sudan
Emerging Infectious Diseaselt: 837-839.
Borio L, Inglesby T, Peters CJ, Schmaljohn AL, HegliM,

causing Crimean hemorrhagic fever and Congo virus.
Proceedings of the Society for Experimental Biology
and Medicing131: 233-236

Jahrling PBet al. (2002). Hemorrhagic fever viruses as Causey OR, Kemp GE, Madboul MH and David-West TS

biological weapons: medical and public health
management. Journal of the American Medical
Association287: 2391-2405.

Burt FJ, Leman PA, Smith JF and Swanepoel R (1998).
The use of a reverse transcription-polymerase
chain reaction for the detection of viral nucleic
acid in the diagnosis of Crimean—Congo
haemorrhagic fever. Journal of Virological
Methods,70: 129-137.

(1970). Congo virus from domestic livestock, Africa
hedgehogs, and arthropods in NigeriAmerican
Journalof Tropical MedicineandHygieng 19: 846-
850.

Chumakov MP (1965). A short study of the investimatof

the virus of Crimean hemorrhagic fevar. Inst. Polio
Virusn.EntsefalitovAkad. Med. Nauk, SSBR93-196
(in Russian; in English, NAMRU3- T189).

Journal of Foodborne and Zoonotic Diseases | Jeptenber, 2015 | Vol 3 | Issue 3 | Pages 27-33

© 2015 Jakraya Publications (P) Ltd
31



Yadav et al...Crimean Congo Hemorrhagic Fever: PreSeenario, Prevention and Control

Chumakov MP (1972). Investigations of arbovirusesthe

USSR and the question of possible association gfrou

migratory birds between natural arbovirus infectioci
in the USSR and warm-climate countriés: Mater.
Izuch.RoliPereletn. Ptits. Rasp. Arbovirus, Novisiy

July 1969, 5: 133-138 (in Russian; in English,

NAMRU3-T876).

Chumakov MP (1974). On 30 years of investigation of

Crimean hemorrhagic feverTr. Inst. Polio Virusn.
Entsefalitov Akad. Med. Nauk SSSR: 5-18 (in
Russian; in English, NAMRU3-T950).

Chumakov MP, Smirnova SE, Shalunova NY, Mart'yanova
LI, Fleer GP, Zgurskaya GN, Maksumov SS, Kasymov

KY and Pak TP (1976). Proofs of etiological identi

Crimean hemorrhagic fever in Central Asian
hemorrhagic feverln: IX International Congress on

Tropical Medicine and Malaria, Athens: 33-34.

Dohm DJ, Logan TM, Linthicum KJ, Rossi CA and Turel

Hoogstraal H, Kaiser MN, Traylor MA, Gaber S andir@ly

E (1961). “Ticks (Ixodidae) on bird's migration fino

Africa to Euroupe and Asia"Bulletinof the World

Health Organization24: 197-212

Hoogstral H, Kaiser MN, Traylor MA, Guindy E and I&a S

(1963). " Ticks (Ixodidae) on bird's migrating from
Europe and Asia to Africa" 1959-196Bulletinof the

World Health Organizatior28: 235-262.
Linthicum KJ and Bailey CL (1994) Ecology of Crinmea

Congo haemorrhagic fever. In: Ecological Dynamits o

Tick-Borne Zoonoses, (editors DE Sonenshine and TN

Mather), Oxford University Press, New Yorgp. 392-

437.
Logan TM, Linthicum KJ, Bailey CL, Watts DM and

Moulton JR (1989). Experimental transmission of
Crimean—Congo hemorrhagic fever virus by Hyalomma

truncatum  Koch. American  Journabf Tropical

MedicineandHygiene 40: 207-212.

MJ  (1996). Transmission of Crimean—Congo Maltezou HC and Papa A (2010). Crimean-Congo

hemorrhagic fever virus by Hyalomma impeltatum

(Acari: Ixodidae) after experimental infectiodournal
of MedicalEntomology, 33: 848-851.

hemorrhagic fever: risk for emergence of new endemi
foci in Europe?  TravelMedicine and
InfectiousDisease 8: 139-143

Donets MA, Rezapkin GV, Ivanov AP and Tkachenko EA Marriott AC and Nuttall PA (1992). Comparison ofetls

(1982). Immunosorbent assays for diagnosis of
Crimean—-Congo  haemorrhagic  fever  (CCHF).

American Journabf Tropical MedicineandHygiene
31: 156-162

Ergonul O (2013). Crimean—Congo hemorrhagic fewersy
new outbreaks, new discoverigSurrent Opinion in
Virology, 2: 215-220.

Estrada-Pena A and Venzal JM (2007). Climate nicfi¢giek
species in the Mediterranean region: modeling
occurrence data, distributional constraints, angaich

of climate changelournal of MedicaEntomology, 33:

1130-1138
Gonzalez JP, Camicas JL, Cornet JP, Faye O anaiild

(1992). Sexual and transovarian transmission of
in Messina P, Pigott M, Golding N, Duda A, Brownste&n

Crimean—-Congo haemorrhagic fever virus
Hyalomma truncatunticks. Research in Virologyl43:
23-28.

Goodman LJ, David TD and Sonen SE (Editors) (2005).

"Tick-Borne Disease of HumansASM PressISBN1-
55581- 238-4, Washington, D.C.

Gordon SW, Linthicum KJ and Moulton JR (1993).
Transmission of Crimean—Congo hemorrhagic fever
virus in two species of Hyalomma ticks, from infedtt

adults to co-feeding immature formsAmerican
Journalof Tropical MedicineandHygiene 48: 576-
580.

Grard G, Drexler JF, Fair J, Muyembe JJ, Wolfe Bgsten

segment and nucleoprotein sequences of Crimean-
Congo hemorrhagic fever, Hazara and Dugbe viruses.
Virology, 189: 795-799.

Marriott AC, Polyzone T, Antoniadis A and NuttallAP

(1994). Detection of human antibodies to Crimean-
Congo hemorrhagic fever virus using expressed viral
nucleocapsid proteinlournal of General Virology75:
2157-2161.

ofMaurya DT, Yadav PD, Shete AM, Gurav YK, Raut C&qiJ

RS, Pawar SD, Nichol ST and Mishra AC (2012).
Detection, Isolation and Confirmation of Crimean
Congo Hemorrhagic Fever Virus in Human, Ticks and
Animals in Ahmadabad, India, 2010-201PLOS
Neglected Tropical Disease®(5): e1653.

Weiss J,et al. (2015). The global distribution of
Crimean-Congo hemorrhagic fevairansactions of the
Royal Society of Tropical Medicine and Hygie89:
503-513

Nabeth P, Cheikh DO, Lo B, Faye O, Vall 10, Niang M

Wague B, Diop D, Diallo M, Diallo B, Diop OM and
Simon F (2004. Crimean-Congo hemorrhagic fever,
Mauritania. Emerging Infectious Disease40: 2143-
2149.

NCDC Newsletter, Quarterly Newsletter from the Naél

Centre for Disease Control (NCDC), Oct-Dec (2023),
(10)

C and Leroy EM (2011). Re-Emergence of Crimean-Nichol ST (2001). Bunyaviruses. In: Knipe DM, HowlEM

Congo Hemorrhagic Fever Virus in Central Africa.

PLOS Neglected Tropical Diseasg$]0): e1350.

Hensley LE, Young HA, Jahrling PB and Geisbert TW

(Editors), Fields Virology, vol. 1, fourth edition,
Lippincott, Williams and Wilkins, Philadelphiapp.
1603-1633.

(2002). Proinflammatory response during Ebola virusOkorie TG (1997). Comparative studies on the vector

infection of primate models: possible involvemeifit o capacity of the different stages of Ambloyomma

the tumor necrosis factor receptor superfamily. variegatum Fabricius and Hyalomma rufipes Koch for

Immunology Letters80: 169-179. Congo virus, after intracoelomic inoculation.
Hoogstraal H (1979). The epidemiology of tick-borne Veterinary Parasitology38: 215-223.

Crimean-Congo hemorrhagic fever in Asia, Europe andPak TP, Daniyarov OA, Kostyukov MA, Bulcyhev VP and

Africa. Journal of MedicaEntomology, 15: 307-417. Kuima AU (1974). Ecology of Crimean hemorrhagic

Journal of Foodborne and Zoonotic Diseases | Jeptesnber, 2015 | Vol 3 | Issue 3 | Pages 27-33
© 2015 Jakraya Publications (P) Ltd
32



Yadav et al...Crimean Congo Hemorrhagic Fever: PreSeenario, Prevention and Control

fever in TadzhikistanMater. Resp. Simp. Kamenyuki Whitehouse CA (2004). Crimean-Congo hemorrhagiceFev

‘BelovezhPuscha' (Minsk),93-94 (in Russian; in
English, NAMRU3-T968).

Patel AK, Patel KK, Mehta M, Parikh TM, Toshniwalatd

Patel K (2011). First Crimean-Congo Hemorrhagic

Fever Outbreak in Indialournal of the Association of WHO

Physicians of India59: 585-88.

ProMED-mail. Crimean Congo hemorrhagic fever - Biaki

(09): (NW). ProMED-mail. Oct. 15.

20090715.2529.

(2010)

Saijo M and Morikawa S (2010). Recent progresshe t
treatment of Crimean- Congo hemorrhagic fever andWorld

future perspective$uture Virology 5(6): 801-809.

features of Crimean—Congo haemorrhagic fever in the
United Arab Emiratednfection 25: 364-367.

Schwarz TF, Nsanze H, Longson M, Nitschko H, Gigh

Shurie H,et al. (1996). Polymerase chain reaction for
diagnosis and identification of distinct variant§ o

Crimean—Congo hemorrhagic fever virus in the United
Arab  Emirates. American  Journabf Tropical

MedicineandHygiene 55, 190-196.

(1986). Comparison of methods for isolation and
titration of Crimean—Congo hemorrhagic fever virus.
Journal of Clinical Microbiology24: 654-656.

Shepherd AJ, Swanepoel R, Shepherd SP, Leman PA and

Mathee O (1991).Viraemic transmission of Crimean—
Congo haemorrhagic fever virus to
Epidemiologyandinfection,106: 373-382.

Swanepoel R, Gill DE, Shepherd AJ, Leman PA, Mydhar

JH and Harvey S (1989). The clinical pathology of
Crimean—-Congo hemorrhagic feverReview of
Infectious Diseased.1 (Supplement 4): S794-S800.

McGillivray GM, Erasmus MJ, Searle LA and Gill DE
(1987). Epidemiologic and clinical features of
Crimean—Congo hemorrhagic fever in southern Africa.
American Journabf Tropical MedicineandHygiene
36: 120-132.

Outbreak in IndiaAntiviral Research64: 145-160.

Woodall JP, Williams MC, Simpson DIH, Ardoin P, leuM

and West R (1965). The Congo group of ageRep.
East Afr. Virus Res. Instl4: 34-36.

(2008).  Epidemiology  for  Crimean-Congo
haemorrhagic fever virus: Turkey, Russian Fedematio
Bulgaria, Greece, Albania, KosovdNorld Health
Organization Regional Office for Europdvailable
from: www.euro.who.int/surveillance/ outbreaks/2008
0806_1.

Health Organization (2013). CCHF.
www.who.int/mediacentre/factsheets/fs208/en/.

Schwarz TF, Nsanze H and Ameen AM (1997). Clinical World Organisation for Animal Health (OIE), WorldeHlth

Organization (WHO), Food and Agriculture
Organization of the United Nations (FAO). [Intefnet
Global Early Warning and Response System for Major
Animal Diseases, including Zoonoses. November 26,
2009. Available from:
http://www.glews.net/index.php?option=com_content&
view=article&id= 85: Crimean-congo-hemorrhagic-
fever-cchf&catid=64:diseasepriority-list

Shepherd AJ, Swanepoel R, Leman PA and Sherpherd S¥adav PD, Raut CG, Patil DY, Majumdar TD and Mourya

DT (2013). Crimean-Congo hemorrhagic fever: curren
scenario in India. Proceedings of thNational
Academyof Sciencedndia- Section B Biological
Sciences 163. http://dx.doi.org/10.1007/s40011-013-
0197-3.

ticks. Yapar M, Aydogan H, Pahsa A, Besirbellioglu BA, Bod

and Basustaoglu AC.et al. (2005). Rapid and
quantitative detection of Crimean-Congo hemorrhagic
fever virus by one-step real-time reverse transzsig
PCR.Japanese Journal of Infectious Diseg<ifs 358-
362.

Swanepoel R, Shepherd AJ, Leman PA, Shepherd SPYu-Chen Y, Ling-Xiong K, Ling L, Yu-Qin Z, Feng LBao-

Jian C and Shou-Yi G (1985). Characteristics of
Crimean—Congo hemorrhagic fever virus (Xinjiang
strain) in China. American Journabf Tropical

MedicineandHygiene 34: 1179-1182.

Journal of Foodborne and Zoonotic Diseases | Jeptenber, 2015 | Vol 3 | Issue 3 | Pages 27-33

© 2015 Jakraya Publications (P) Ltd
33



