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Abstract | Crimean-Congo hemorrhagic fever (CCHF) is an emerging deadly viral disease in Pa-
kistan and is becoming endemic in many regions. The first case of CCHF was reported in 1976 in 
Rawalpindi and after that, multiple sporadic cases and outbreaks have occurred in subsequent years 
and till today. CCHF outbreaks have a case fatality rate of up to 40%, which is alarming. It is a zoo-
notic disease and the virus is transmitted mainly to the humans through hard tick bite and direct 
contact with blood of the infected animal. The occurrence of CCHF outbreak in Pakistan is increased 
quite significantly near Eid-ul-Adha. Haemorrhages are the major signs of this fatal disease. No 
treatment of CCHF is available currently but Ribavirin antiviral drug is used to cure this disease. 
There is currently no commercially available vaccine for this disease. It is recommended that the 
disease can be controlled by adopting preventive measures such as avoiding of tick bites and contact 
with blood of the suspected animal. 
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Introduction

Congo Hemorrhagic Fever (CCHF) is a tick-
borne viral disease which is caused by Crime-

an-Congo Haemorrhagic Fever Virus (CCHFV) 
which belongs to genus Nairovirus and family Bun-
yaviridae (Donets et al., 1977; Martin et al., 1985; 
Athar et al., 2002; Ellis et al., 1981). It is a zoonot-
ic disease (Ozsoy et al., 2015; Barthel et al., 2014). 
The hard ticks (Ixodide) of the genus Hyalomma are 
the most important vectors of the disease. The virus 
travels in a tick-vertebrate-tick cycle, but it can also 
be transmitted vertically and horizontally within the 
tick population (Bente et al., 2013; Zavitsanou et al., 
2009). Hyalomma ticks are present on many animal 
species for example cattle, deer, hares, goat and sheep. 
These infected ticks when bite these animals, transfer 

the virus in them (Kemp et al., 2014). 

Many birds are resistant to CCHF, but ostriches seem 
to be susceptible (Swanepoel and Burt, 2004; OIE, 
2014). Viraemia in livestock is of less duration and 
also of low intensity. These birds play an important 
role in the life cycle of ticks and in the transmission 
and replication of the virus (Georgieve, 2009). An-
imals don’t show any clinical signs. As compared to 
animals, humans show clinical signs of the disease 
(OIE, 2014; Peyrefitte et al., 2015). The disease is 
present in many countries including Asia, Africa, the 
Middle East and Southeastern Europe and endemic 
in many areas of Pakistan especially Khayber Pakh-
tunkhwa (KPK) (Saleem et al., 2008).

CCHFV is a spherical, enveloped, negative-sense sin-
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gle stranded RNA virus and its genome consists of 
three segments (i.e. Tri-partite), L-large, M-medium 
and S-small (Honig et al., 2004; OIE, 2014; Deyde et 
al., 2006; Goswami et al., 2014). The virus has seven 
genotypes i.e. Africa-1, Africa-2, Africa-3, Europe-1, 
Europe-2, Asia-1 and Asia-2. In Pakistan, especially 
in Balochistan province, genetic analysis of the CCH-
FV has confirmed the presence of Asia-1 and Asia-2 
genotypes (Aslam et al., 2016).

Still pathogenesis of the disease in humans is not well 
understood (Burt et al., 1997). Most people become 
infected by tick bites but infection is also possible 
through contact with infected blood and other body 
fluids of viraemic animals. As CCHFV has the poten-
tial to be transmitted directly from human-to-human, 
nosocomial outbreaks may also occur (Hasan et al., 
2014).

There is no approved CCHF vaccine available yet 
and usually symptomatic and supportive treatment is 
done ( Jabbari et al., 2012; Mertens et al., 2013; Ke-
shtkar-Jahromi et al., 2013). Health education and 
awareness on prevention and control measures are 
the most important steps to prevent this fatal dis-
ease. Tick repellents can be used to effectively reduce 
the ticks’ population. To protect laboratory staff and 
healthcare workers, handling of CCHFV infectious 
blood samples and other materials should only be 
carried out at BSL-4 level (Connolly-Andersen et al, 
2011). Treatment of CCHF is usually done with oral 
or intravenous use of drug ribavirin (Athar et al., 2005; 
Spengler et al., 2016). This disease can be controlled 
mainly by avoiding tick bites by using tick- repellents 
(Leblebicioglu et al., 2015).

Historical Background

It is thought that the first evidence of CCHF dates 
back to the 12th century in Tajikistan but it was not 
known then (Tishkova et al., 2012). CCHF was first 
time identified among Soviet Union military person-
nel in the Crimea during World War- II (1944-45) 
and was named Crimean Hemorrhagic Fever (Kam-
boj and Pathak, 2013). The virus was isolated from 
the blood and tissues of the infected persons using 
intra-cerebral inoculation of suckling mice. Subse-
quently, it was shown in 1969 that the virus respon-
sible for Crimea Hemorrhagic Fever was the same as 
of Congo virus that caused febrile illness in Belgian 
Congo in 1956 (Bente et al., 2013). Hence, the two 

names of the same virus were then combined as one 
name i.e. Crimean- Congo Hemorrhagic Fever Vi-
rus- CCHFV (Appannanavar et al., 2011).

In Pakistan, it was initially reported in 1976 in a gen-
eral hospital of Rawalpindi when a patient was ad-
mitted in the hospital with abdominal pain, haemate-
mesis (vomiting of blood), and melena (Alam et al., 
2013). Since then, 12 outbreaks mainly in western and 
northwestern regions of the Pakistan and the western 
province of Saudi Arabia, the United Arab Emirates, 
Kuwait, and Iraq had been reported (Zavitsanou et al., 
2009). Zavitsanou et al. (2009) reported the case fa-
tality rate up to 50%. Athar et al. (2005) also reported 
nosocomial outbreaks with a high mortality rate.

Global Scenario

CCHF is thought to be one of the most widely dis-
tributed tick-borne viral diseases in the world. This 
disease is present in Asia, Africa, Southeastern Eu-
rope, and the Middle East (Yadav et al., 2015). The 
first reported outbreak occurred in 1944-45 in Crimea, 
Russia war when large numbers of the Soviet soldiers 
were exposed to tick bites due to outdoor sleeping 
(Hoogstraal, 1979). In 1954-1955, a large outbreak 
was reported from Bulgaria with 487 cases, mainly 
in the Shumen area in North-East Bulgaria. WHO, 
2008 reported a total of 1568 CCHF cases in Bulgar-
ia from 1953-2008 with case fatality rate of 17 %. 

Nabeth et al. (2004) reported an outbreak from Mau-
ritania in 2003. Aradaib (2010) reported a nosocomial 
outbreak in 2008 from Sudan. OIE (2009) reported 
many CCHF cases from Georgia, Kazakhstan, Tajik-
istan, Iran and Pakistan in 2009. ProMED, 2010 re-
ported an outbreak in Pakistan’s Khyber Paktunkhwa 
Province in September 2010.

The trans-boundary transmission potential of the 
disease is due to dissemination of the ticks and virus 
through annual bird migrations. Ticks are widely dis-
persed between continents by movement of livestock 
also (Hoogstraal, 1979). By phylogenetic analysis of 
CCHF strains, it is proved that the recent outbreak 
of CCHF in the Arabian Peninsula was the result of 
trade of tick-infested livestock from Africa and Asia 
(Hoogstraal, 1961; Hoogstraal, 1963). 

The high prevalence of disease in European countries 
may be associated with the fact that Hyalomma spe-
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cies ticks favour dry, non-humid climates and arid 
type vegetation. Similarly, the increase in temper-
ature and the decrease in rainfall in the Mediterra-
nean region provide ticks a favourable environment 
for their growth and multiplication (Maltezou, 2010; 
Estrada-Pena, 2007). The high incidence of human 
infection in developing and underdeveloped coun-
tries is due to the increased interaction with livestock 
(Goodman, 2005).

Pakistan Scenario

Crimean-Congo Haemorrhagic Fever is endemic in 
Pakistan and many number of cases had been report-
ed sporadically since 2000 (WHO, 2014). Numbers 
of cases of CCHF reported in Pakistan from 2000 to 
2012 are shown in the Figure 1.

Figure 1: CCHF status (cases and deaths) in Pakistan from 2000 
to 2012
(Note: Data are taken from WHO, 2014)

Table 1: No. of cases and deaths due to CCHF (Up to 20 
July 2014)

Province 2012 2013 2014
Cases Death Cases Death Cases Death

AJK 0 0 1 0 1 0
Sindh 7 3 2 1 0 0
Punjab 8 3 18 5 4 3
Islamabad 0 0 4 1 4 3
Khayber 
Pakhtunkhwa 9 5 9 4 8 0

Balochistan 38 7 66 9 17 1
Total 62 18 100 20 34 7

Cases include both laboratory-confirmed and suspected cases (WHO, 
2014)

The disease early warning system (DEWS) has re-
cently reported a seasonal surge in human infections 
of Crimean-Congo Haemorrhagic Fever in Pakistan. 
From 30th March to 20th July, 2014, a total of 42 cases 

of Crimean-Congo Haemorrhagic Fever, including 
10 deaths (case-fatality rate: 24%) have been reported 
throughout the country. Of these reported infections, 
22 cases have been confirmed by laboratory (WHO, 
2014). Human infections of Crimean-Congo Haem-
orrhagic Fever reported from various provinces in Pa-
kistan, 2012-2014 is shown in Table 1.

Clinical Features in Humans

Human beings are the only host of CCHFV in which 
virus shows clinical signs and symptoms. The clinical 
course of CCHF among children seems to be milder 
than in adults (Tezer et al., 2010). The typical course 
of CCHF infection has following four distinctive 
phases (Hussain et al., 2016):

• Incubation period
• Pre-hemorrhagic phase
• Hemorrhagic phase
• Convalescent phase

Incubation period: This period is in the range of 3-7 
days mostly. Incubation period extends up to 1-3 days 
after tick-bite and 5-6 days after exposure to infect-
ed blood or tissues with a maximum of 13 days. The 
mean duration is largely influenced by the route of 
infection, source of infected blood or tissue and viral 
load (Mamuchishvili et al., 2015). The minimum vi-
ral load required for transmission of disease (i.e. the 
infective dose) is 1-10 organisms (Kaya et al., 2011).

Pre-hemorrhagic phase: The disease begins with the 
pre-hemorrhagic phase, which is characterized by 
some non-specific prodromal symptoms during which 
it resembles those of other viral diseases. The major 
signs and symptoms include high fever, headache, 
myalgia, abdominal pain, nausea and non-bloody di-
arrhea (Appannanavar and Mishra, 2011). This is ac-
companied by relative bradycardia, hypotension, con-
junctivitis, tachypnea, pharyngitis and cutaneous rash 
(Vashakidze and Mikadze, 2015). 

Hemorrhagic phase: Hemorrhagic phase is generally 
short. It has a rapid course with signs of progressive 
hemorrhages and diathesis. These include conjunc-
tival hemorrhage, epistaxis, petechiae, hemoptysis, 
hematemesis and melena. Certain patients may also 
have hepato-splenomegaly. Vashakidze and Mikadze, 
(2015) reported the case fatality rate of 15-85%. In 
severe cases, death occurs as a result of multiple organ 
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failure, disseminated intravascular coagulation, and 
circulatory shock. Acute Respiratory Distress Syn-
drome (ARDS) and diffused alveolar hemorrhage, 
accompanied by systemic inflammatory reaction, have 
also been reported during haemorrhagic manifesta-
tions (Whitehouse, 2004).

Total protein level, albumin, fibrinogen, and hemo-
globin levels are decreased in this disease and the val-
ues of prothrombin ratio, activated partial thrombo-
plastin time, thrombin time, and fibrin degradation 
products are increased which indicate the occurrence 
of Disseminated Intravascular Coagulopathy-DIC 
(Swanepoel et al., 1989).

Convalescent period: In the survivors, this period 
begins 15-20 days after the onset of illness. During 
this period, patients may have feeble pulse, tachycar-
dia, loss of memory and hair and also the loss of hear-
ing. However, these after effects have been reported 
only in few outbreaks (Bajpai and Nadkar, 2011).

CCHFV is present in blood, body fluids and tissues 
from infected patients; haemorrhages are the major 
source of exposure for other people including family 
members and healthcare workers (HCWs). Possible 
horizontal transmission has also been reported from a 
mother to her child (Saijo et al., 2004).

Infections in Animals

CCHFV can be found in many species of wild and 
domestic mammals, including small animals that 
serve as hosts for immature ticks and hosts of ma-
ture ticks are the large herbivores. CCHFV has been 
isolated from a number of species including cat-
tle, sheep, hares, goats, hedgehogs, mice and dogs 
(Kemp et al., 2014). Antibodies have been reported 
in horses, donkeys, pigs, buffalo, rhinoceroses, giraffes 
and other mammalian species. Since most species of 
birds are sero-negative, hence thought to be resistant 
to infection; however, ostriches may be sero-positive 
and these animals become viraemic after experimen-
tal inoculation. Vorou (2009) reported low CCHFV 
viraemia from an experimentally infected blue-hel-
meted guinea fowl (Numidia meleagris) and also the 
antibodies in a magpie. Turell (2007) reported that 
a red-beaked Hornbill and a glossy starling became 
sero-positive after experimental infection/inocula-
tion but viraemia did not occur in them. As imma-
ture Hyalomma anatolicum ticks sometimes feed on 

reptiles, anti-CCHFV antibodies have only been re-
ported from one reptile, a tortoise from Tadzhikistan 
(Goswami et al., 2014).

Shayan et al. (2015) reported that CCHFV infections 
are asymptomatic in animals other than experimen-
tally inoculated newborn rodents including labora-
tory mice, rats and Syrian hamsters. The only symp-
tom in experimentally infected sheep and cattle was 
a transient and mild elevation in body temperature 
(Mourya et al., 2014).

Mammals become viraemic and can transmit CCH-
FV in their blood and tissues (Messina et al., 2015). 
Domestic ruminants including cattle, sheep and goats 
are viraemic for one week after experimental infec-
tion. Most birds seem to be resistant to infection, but 
in ostriches, CCHFV can be found in blood for some 
days (1-4 days) and in visceral organs for up to five 
days after experimental infection (Goswami et al., 
2014).

Transmission

CCHFV usually circulates between animals (asymp-
tomatic) and ticks in an enzootic cycle. This virus has 
been found in at least 31 species of ticks, including sev-
en genera of the family Ixodidae (hard ticks). Mem-
bers of the genus Hyalomma seem to be the principal 
vectors (Zavitsanou et al., 2009). Transovarial, trans-
stadial and venereal transmission occurs in this genus. 
The most important vector in Europeis Hyalomma 
marginatum marginatum but CCHFV can also be 
found in Hyalomma anatolicum anatolicum and oth-
ers. Other Ixodid ticks including members of the gen-
era Rhipicephalus, Dermacentor, Boophilusand and 
Ixodes may also transmit the virus locally (Goswami 
et al., 2014). Gonzalez et al. (1992) reported CCHFV 
in many families of invertebrates, although these spe-
cies may not be the biological vectors; the virus may 
have been ingested in a recent blood meal.

Many species of mammals can transmit CCHFV to 
ticks when they are viraemic. Small vertebrates such 
as hedgehogs and hares, which are infested by im-
mature ticks, may be particularly important as am-
plifying hosts. With a few exceptions, birds seem to 
be refractory to infection; however, they may act as 
mechanical vectors by transporting CCHFV-infected 
ticks. Migratory birds might spread the virus between 
distant geographic areas (Howard, 2004; Leblebicio-
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glu et al., 2014).

Humans become infected through the skin and by in-
gestion. Transmission through aerosols was suspected 
in a few cases in Russia. Sources of exposure include 
being bitten by a tick, crushing an infected tick, con-
tacting animal blood or tissues and drinking unpas-
teurized milk (Goswami et al., 2014). Eid-ul-Azha is 
period of high risk for the transmission of the CCH-
FV from animals to the humans ( Jamil et al., 2005).

Human-to-human transmission occurs especial-
ly when skin or mucous membranes are exposed to 
blood during haemorrhages or tissues during surgery. 
CCHFV may remain stable for up to 10 days in blood 
kept at 40°C (104°F). Possible vertical transmission 
(from an infected mother to her child) has also been 
reported (Dreshaj et al., 2016; Saijo et al., 2004; Kam-
boj and Pathak, 2013).

Pathogenesis

The pathogenesis of CCHF is not well understood 
yet but it is thought that the CCHFV has the abili-
ty to attack the host immune system and manipulate 
the immune cells. The virus enters inside the cells due 
to receptor-dependent endocytosis using viral glyco-
proteins (Gn and Gc) which bind the proposed virus 
receptor human cell surface Nucleolin (Goswami et 
al., 2014; Appannanavar and Mishra, 2011). Due to 
the damage of immune cells, the virus replicates very 
rapidly and causes dysregulation of the vascular sys-
tem and lymphoid organs which leads to the produc-
tion of pro-inflammatory cytokines (IL-6, IL-10 and 
TNF) which induce damage to the endothelial system 
(Appannanavar and Mishra, 2011). Due to this dam-
age, intrinsic coagulation cascade is activated which 
leads to platelet aggregation resulting in the blockage 
of the endothelial lining. The resultant platelet aggre-
gates also travel throughout the body of the infected 
host and ultimately result in Disseminated Intravas-
cular Coagulopathy (DIC) and multiple organ failure 
leading to death (Parlak et al., 2015; WHO, 2014).

Diagnosis

The CCHFV can be isolated from blood, plasma or 
tissues. At autopsy, the virus is most likely to be found 
in the liver, kidneys, lungs, spleen, bone marrow and 
brain. Tantawi et al. (1980) used BHK-21 cell line for 
the isolation of CCHFV. Paragas et al. (2004) used 

SW-13 cell line for this purpose. Others cell lines in-
cluding Vero, LLC- MK2 are also used for this pur-
pose (Ali et al., 2011; Goswami et al., 2014). Cell cul-
tures can only detect high concentrations of the virus, 
and this technique is most useful during the first five 
days of disease. Virus isolation must be carried out in 
BSL-4 level (Spickler, 2010; Goswami et al., 2014).

CCHF can be diagnosed by inoculation into newborn 
mice. It is more sensitive than the isolation of the virus 
by culture, and can detect the virus for a longer period 
(Logan et al., 1989). However, this method may result 
in slow isolation of CCHFV (Shepherd et al., 1986). 
Peyrefitte et al. (2015) indirect immunofluorescence 
method to detect anti-CCHFV-antibodies.

Burt et al. (1998) used Reverse Transcription Poly-
merase Chain Reaction (RT-PCR) on serum samples 
and stated that this technique can be used early in the 
course of the CCHF disease. This technique is highly 
sensitive. However, due to the genetic variability in 
CCHFV strains, a single set of primers cannot de-
tect all virus variants, and most RT-PCR assays are 
either designed to detect local variants (Papa et al., 
2015). Wasfi et al. (2016) used this method to detect 
the CCHFV in acute febrile patients mainly slaugh-
terhouse workers.

By using Enzyme-linked Immuno-Sorbent As-
say (ELISA) or immunofluorescence assay, IgM 
(IgM-capture ELISA) and IgG (IgG-sandwich ELI-
SA) antibodies against the CCHFV are detected and 
quantified. It is less sensitive method than the PCR 
(Saijo et al., 2002). This assay is more sensitive, spe-
cific, rapid and more reproducible than the comple-
ment fixation test and immunofluorescence (Donets 
et al., 1982; Saluzzo and Guenno, 1987). Morrill et 
al. (1990) used Agar Gel Diffusion (AGD) assay to 
detect anti-CCHFV-antibodies. 

Vanhomwegen et al. (2012) reported that Indirect Flu-
orescent Antibody (IFA) technique was less sensitive 
and specific than the ELISA. Shepherd et al. (1989) 
used Complement Fixation test for demonstrating an-
ti-CCHFV-antibodies. Swanepoel et al. (1987) used 
Reversed Passive Haemagglutination Inhibition tech-
nique to demonstrate anti-CCHFV-antibodies. Burt 
et al. (1997) reported Immunohistochemistry (IHC) 
for the diagnosis of CCHFV in formalin-fixed tis-
sue samples. Goswami et al. (2014) and Osman et al. 
(2013) reported a latest method for quick diagnosis of 
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CCHFV, which is Reverse Transcription Loop-me-
diated Isothermal Amplification (RT-LAMP) which 
is very specific and sensitive method.

Treatment

In CCHF, general supportive therapy is the mainstay 
of management of patients. Intensive monitoring to 
guide volume and blood component replacement is 
recommended (Smego et al., 2004). If the patient 
meets the case definition for probable CCHF, riba-
virin (oral) treatment protocol needs to be initiated 
immediately with the consent of the patient/ relatives 
and it should be strictly in consultation with the at-
tending physician (Lania et al., 2014; WHO, 2014). 
Following is the treatment regimen:

• Oral Ribavirin: 2 gm loading dose
• 4 gm/day in 4 divided doses (8 hourly) for 6 

days
• 2 gm/day in 4 divided doses for 6 days

Prevention and Control

There are currently two vaccines against CCHFV 
which have been developed. The first one is a forma-
lin-inactivated vaccine which was developed in Bul-
garia from infected suckling mouse brain. The second 
is a DNA vaccine which was tested in mice. Both the 
vaccines are under research (Shayan et al., 2015).

Education of general public about the mode of trans-
mission through tick bites, handling the ticks, and 
handling and butchering of animals, and the means 
for personal protection is very necessary (Flusin et al., 
2010). Tick control with acaricides is an option for 
well-managed livestock production facilities. Animal 
dipping in an insecticide solution is also recommend-
ed (Leblebicioglu et al., 2015; Champour et al., 2016). 
Public are advisedto avoid tick-infested areas when 
feasible especially when the ticks are active (spring 
to fall). To minimize exposure, light clothing is to be 
worn that covers arms and legs, tuck pants into socks, 
clothing and skin are regularly examined for ticks, and 
tick repellent such as diethyltoluamide (Deet, Autan) 
are applied to the skin or permethrin to pant legs and 
sleeves (Yadav et al., 2015). Persons who work with 
livestock or other animals in the endemic areas are ad-
vised to take practical measures to protect themselves 
which include the use of repellents on the skin (e.g. 
diethyltoluamide) and clothing (e.g. Permethrin) and 

wearing gloves or other protective clothing to prevent 
skin contact with infected tissues or blood (Öncü, 
2013). CCHFV is very sensitive to 1% hypochlorite 
and 2% glutaraldehyde solutions and can be destroyed 
by heating at 56°C for 30 minutes (Appannanavar 
and Mishra, 2011; Shayan et al., 2015). 

According to the recommendations of Zavitsanou et 
al. (2009), in case of death of the CCHF infected pa-
tient, the dead body should be sprayed with 1:10 liq-
uid bleach solution and then wrapped in the winding 
sheet. The winding sheet needed to spray with bleach 
solution. It is, then, placed in a plastic bag, which 
is sealed with adhesive tape. The transport vehicle 
should also be disinfected and all clothing of the de-
ceased should be burnt.

Hospitals are advised to maintain stock of Ribavirin, 
in Pakistan it is available in the market as Ribazole® 
(Ali et al., 2011). Bio-safety is the key to avoiding 
nosocomial infection. Patients with suspected or con-
firmed CCHF are isolated and cared for using strict 
barrier-nursing techniques to prevent nosocomi-
al spread of infection (Shayan et al., 2015). The pa-
tients are required to be treated in a separate room 
under strict nursing barrier (Öncü, 2013). All medical 
and para-medical staff and attendants should be ad-
vised to wear disposable gloves, disposable masks and 
gowns (Zavitsanou et al., 2009). Any spills, pricks, in-
jury and accidents during the management of patients 
should be avoided and needles should be discarded in 
proper safety disposal box which is then autoclaved 
and incinerated (Tarantola et al., 2007). All surfaces 
should be decontaminated with liquid bleach (Aslam 
et al., 2015). The patients should be attended only by 
designated paramedical staff. Non-essential staff and 
attendants should not be allowed to enter the room of 
the patient (Leblebicioglu et al., 2015).

All secretions of the patient and hospital clothing 
in use of the patient should be treated as infectious 
and autoclaved before incinerating. All instruments 
should be de-contaminated and autoclaved before 
re-use. After the patient is discharged, room surfaces 
should be wiped down with liquid bleach to kill the 
virus and fumigation of the room should be done as 
early as possible (WHO, 2013).

Future Perspectives
 
The intravenous passive transfer of anti-CCHFV im-
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munoglobulin is expected to be an effective treatment 
for CCHF. These immunoglobulins can be prepared 
from sera collected from survivors are expected to be-
come available in the near future but further studies 
are still required (Keshtkar-Jahromi, 2011). A vaccine 
inactivated by chloroform treatment and amplified in 
baby mice brain and the brains of those baby mice 
are subsequently crushed using a mortar and pestle, 
and the resulting solution is absorbed into alumini-
um hydroxide (Al(OH)3) before being administered 
to patients, has been used in Eastern Europe, but is 
unlicensed by the European Medicines Agency and 
US Food and Drug Administration (FDA) and not 
much efficacious (Buttigieg et al., 2014; Peyrefitte et 
al., 2015).

Recently, a DNA-based vaccine expressing the CCH-
FV M segment, which induce neutralizing antibodies 
in some model organism such as mice has been under 
study but it is not much effective still for commercial 
use (Buttigieg et al., 2014). Another vaccine candidate 
using transgenic tobacco leaves expressing Gn and Gc 
glycopropteins was fed to mice which induced IgG 
and IgA antibodies. This vaccine also needs advanced 
research and study for commercial use (Ghiasi et al., 
2011). Smallpox virus vectored vaccines such as those 
based on Modified Vaccinia virus Ankara (MVA), 
have the capacity to accommodate M segment of the 
CCHFV genome and can be used to produce vaccine 
against CCHF (Buttigieg et al., 2014).

Conclusion and Recommendations

Crimean-Congo Haemorrhagic Fever (CCHF) is 
a tick-borne viral disease which is zoonotic and be-
coming important for human health prospectus. This 
disease has become endemic from sporadic in many 
areas of Pakistan especially Khayber Pakhtunkhwa 
(KPK). High number of CCHF cases occurs mostly 
during fall and spring seasons. The CCHFV infects 
the immune cells and causes haemorrhages leading to 
multi organ failure and death. Its diagnosis is main-
ly done by isolation, serological and molecular tech-
niques. There is no approved CCHF vaccine available 
yet and treatment is usually done symptomatic and 
supportive. This tick-borne disease can be prevented 
and controlled mainly by avoiding tick bites by using 
tick repellents. 
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