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ABSTRACT

ÖZET
Kırım-Kongo Kanamalı Ateşi (KKKA), özellikle
Ixodid cinsi kene ısırığı (esas olarak Hyalomma cinsi)
tarafından insanlara bulaşan viral bir hastalıktır. CCHFV,
Bunyaviridae ailesinden Nairovirus cinsine aittir. KKKA
virüsü segmentli, tek iplikli, negatif polariteli bir RNA
virüsüdür. Hastalığın başlangıcında ani ateş, titreme,
şiddetli baş ağrısı, sırt ağrısı ya da bacak ağrıları, kas
ağrısı, mide bulantısı ve kusma gibi belirtiler olabilir.
KKKA, ilk olarak eski Sovyetler Birliği ve Kongo’da tespit
edilmiş olup, hızlıca Avrupa, Asya ve Afrika’nın büyük
bölümüne yayılmıştır ve 30’dan fazla ülkede bildirimi
yapılmıştır.

Crimean-Congo hemorrhagic fever (CCHF) is a viral
disease transmitted to humans mainly by bite of Ixodid
ticks, mainly those of the Hyalomma genus. CCHFV belongs

İklim değişiklikleri; kenelerin yaşam döngüsünü ve
göçmen kuşların göç yollarını etkileyebilir, KKKA’nden
yoksun bölgelere virüs yayılımında ve kene sayısının
artmasında rol alabilir. Tarım ve çiftçilik için arazi
kullanımının genişletilmesi ve avcılık faaliyetlerindeki
değişiklikler de KKKA insidansında rol oynayabilir. Hayvan
ticareti ve nakli KKKA virüsü ile enfekte kenelerin
endemik olmayan bölgelere transferine neden olarak
konak-kene-virüs dinamiklerini etkileyebilir.

The climatic changes may affect the life cycle of
ticks and the routes of migratory birds, leading to tick
abundance and virus distribution in CCHF-free areas.
Extended use of land for agriculture and farming
and changes in hunting activities play also a role in
CCHF incidence, while livestock trade and movement
may influence host-tick-virus dynamics resulting in
transfer of CCHFV-infected ticks in non-endemic
areas.

Son yıllarda, Balkanlar’da ve Türkiye’de KKKA
epidemiyolojisi değişmektedir. Balkanlar endemik KKKA
bölgesi olarak bilinir ve heryıl sporadik vakalar, hatta
salgınlar bildirilir. Balkanlar ve Türkiye’de yıllık olarak
tespit edilen insan KKKA vakalarının sayısı artmaktadır.
Hastalık, Balkanlarda; Bulgaristan, Kosova ve Arnavutluk

Recent years, the epidemiology of CCHF is changing
in Balkans and Turkey. Balkan Peninsula is a known
endemic CCHF area, and sporadic cases and even
outbreaks are being reported every year. The annual
number of human CCHF cases is increasing in Balkans
and Turkey. While Bulgaria, Kosovo and Albania were

to the genus Nairovirus in the family Bunyaviridae. CCHF
virus is a segmented, single stranded, negative sense and
RNA viruses. The onset of the disease is very sudden, with
symptoms such as fever, rigors, intense headache, chills,
and backache or leg pains, myalgia, nausea, and vomiting.
CCHF originally identified in the former Soviet Union and
the Congo, has rapidly spread across large sections of
Europe, Asia, and Africa, and has been reported in more
than 30 countries.
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bölgelerinde endemik olarak bilinirken, sadece son
zamanlarda Türkiye’de (2002 yılında ve o zamandan beri,
her yıl birçok vaka) ve Yunanistan’da (2008, ölümcül bir
durumda) ortaya çıkmıştır.

known endemic regions in Balkans, the disease emerged
only recently in Turkey (in 2002, and since then, many
cases every year) and in Greece (in 2008, one fatal
case).

KKKA virüsünün S segment tabanlı sekansında
filogenetik ağaçta ayırt edilebilir yedi ana “clade” vardır.
Şu ana kadar, Balkanlardaki suşların tamamı “Europe 1
clade” içinde yer almış, ancak Yunanistan ve son yıllarda
Türkiye’den AP92 ve AP92-benzeri suşlar da bildirilmiştir.
Türk suşlarda yapılan kapsamlı bir çalışma suşların iki ana
“cluster” altında toplandığını ve bunlardan birinin iki alt
“cluster”a bölündüğünü göstermiştir.

Seven main clades are distinguishable in the
phylogenetic tree based on S segment sequences of
CCHFV. Up to now all strains from Balkans belong into the
Europe 1 clade, while in Greece, and, recently in Turkey,
AP92 and AP92-like strains are also present. A detailed
study on Turkish strains showed that they are grouped
into two main clusters, each one further divided into two
subclusters.

Bu derlemede, KKKA hastalığının Balkanlar ve
Anadolu’daki güncel durumunun gözden geçirilmesini

In this article, we were aimed to review of the
current status of CCHF disease in the Balkans and Anatolia

amaçlanmıştır.

peninsula.

Anahtar Sözcükler: KKKA virüsü, Balkanlar, Anadolu,
Türkiye
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INTRODUCTION
Crimean-Congo hemorrhagic fever (CCHF) is a
viral disease transmitted to humans mainly by a bite
of Ixodid ticks, usually those of the Hyalomma genus,
associated with case fatality rate up to 30% (1).
Endemic foci are present in Asia, Europe and Africa.
During the recent years the epidemiology of CCHF is
changing in Balkans and Turkey, as it emerged in new
countries, like Greece, while the annual number of
human CCHF cases is increasing in countries where it
emerged recently, like Turkey.

HISTORICAL PERSPECTIVES
CCHF originally identified in the former Soviet
Union and the Congo, has rapidly spread across large
sections of Europe, Asia, and Africa, and has been
reported in more than 30 countries, thus being the
most common among tick-borne viral diseases. The
disease was first recognized as “Crimean hemorrhagic
fever” in former Soviet Union at the end of World War
II, when more than 200 Soviet military personnel and
peasants fell ill in western Crimea (2). The etiological

Besides tick bite, the virus (CCHFV) can be

agent was first isolated from a febrile child in Belgian

transmitted by direct contact of infected blood or

Congo (today Democratic Republic of Congo) in 1956

human and animal tissues; thus intra-family and

by physician Ghislaine Courtois, and was named

nosocomial outbreaks have been reported in many

“Congo virus”(3, 4). In 1969, Casals demonstrated

countries. Due to this ability for human-to-human

antigenic similarity between the Crimean virus

transmission, to cause infections in laboratory

and the Congo virus that led to the finding of their

workers, and the severity of the disease in humans,

identity (5, 6). Linkage of the place-names resulted

CCHFV is included in the bioterrorism threat list and

in the current names of the disease and the virus.

it is classified as a WHO Risk Group IV pathogen,
meaning that Biosafety level 4 laboratories are
required to work with this infectious virus.
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A detailed review about the epidemiology of CCHF
in Asia, Europe and Africa was published in 1979 by
Hoogstraal (7). As he mentioned, “CCHFV is enzootic
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in the Palearctic, Oriental, and Ethiopian Faunal

of viral RNA and participation in various processes in

Regions, chiefly in steppe, savannas, semidesert,

the replication cycle. Recently it was shown that the

and foothill biotopes where 1 or 2 Hyalomma species

N protein can be subjected to cleavage by host cell

are the predominant ticks parasitizing domestic and

caspases resulting in induction of apoptosis; thus,

wild animals”. A great step forward the CCHF studies

caspase-3-dependent cleavage of N protein may

was the use of the newborn mouse virus isolation

represent a host defense mechanism against lytic

system. By this method the isolation of various CCHFV

CCHFV infection (13).

strains was successful, which were used for further

Unlike other bunyaviruses, M and L RNA segments

characterization and classification. The Drozdov

of nairoviruses are larger (14, 15). As other members

strain is one of the initial strains isolated in the USSR;

of the family Bunyaviridae, CCHFV glycoproteins

it was isolated from a patient (Drozdov) in Astrakhan

target to the Golgi apparatus, where most viral

(8). In 1968, Drozdov strain was found identical to the

assembly takes place.

Congo virus (strain 3010), resulting in the combination
of names. In the same time period (1965) an outbreak
in the Chinese province of Xinjiang was attributed to
Xinjiang hemorrhagic fever virus (9) which was found
to be similar to CCHF. Although initial studies on CCHF
were performed in the 40s, recent phylogenetic and
evolutionary studies have shown that CCHFV has been
circulating for a long time, thus being an “ancient
virus”, and its most recent common ancestor existed
around 1500-1100 BC (10, 11).

THE ETIOLOGIC AGENT

The virus glycoproteins play important role
as receptors for virus adsorption and immune
response induction. CCHFV glycoprotein biogenesis
is considerably more complex than that of viruses
in other genera of the family Bunyaviridae. A
striking feature of CCHFV was a hyper-variable
mucin-like region upstream of the N terminus of
the mature Gn; its function remains unknown (16,
17). In addition, glycoprotein processing is unique,
as the glycoprotein precursor undergoes complex
proteolytic processing, and it is initially cleaved
into two precursor proteins, PreGn and PreGc, which

CCHFV belongs to the genus Nairovirus in the

are subsequently post-translationally processed into

family Bunyaviridae. Other genera in the family

the two mature glycoproteins Gn and Gc [6]. GP38,

are bunyaviruses, hantaviruses, phleboviruses, and

GP85, and GP160) are additional proteins synthesized

tospoviruses. Virions of the Bunyaviridae family are

from the virus M segment ORF in the endoplasmic

lipid-enveloped spherical particles, approximately

reticulum. In the mature virion, the Gn glycoprotein

80–120 nm in diameter, with a tripartite negative

contains a 176 residue ectodomain followed by a 24

sense single-stranded RNA genome (12). The three RNA

residue transmembrane region and terminates in a

segments of the CCHFV genome are named according

long cytoplasmic tail consisting of approximately 100

to lengths as the small (S), medium (M) and large

residues (17, 18). The high cysteine content of the Gn

(L), each encapsulated separately and encoding the

cytoplasmic tail is partly due to the presence of dual,

nucleocapsid (N) protein, the glycoprotein precursor

back to back ββα-type zinc fingers, which was found

- common ancestor of the two glycoproteins Gn and

to bind viral RNA, thus, have a likely role in virus

Gc, encodes an unusually large polyprotein (1,684

assembly (19). All the CCHFV glycoproteins appear

amino acids in length) and the RNA-dependent RNA

dependent on N-glycosylation of Gn for correct

polymerase, respectively.

folding, localization and transport (20).

N protein is the most abundant protein of CCHFV,

Efficient CCHFV helper virus-independent S, M,

and has several essential functions, such as protection

and L segment minigenome systems for analysis of
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virus RNA and protein features involved in replication

associated with higher tick activity and increased

was recently reported (21). Using this system, it was

CCHF incidence (26). Global warming may change the

found that the L protein has an ovarian tumor protease

epidemiological behaviour of CCHF and in particular

domain located in the N terminus, which was recently

it may create a great problem in CCHF prevalent

shown to be a functional protease, however, with

areas by altering the ticks’ growth patterns, as well

no evidence of L protein autoproteolytic processing

as in areas free of CCHF, by redirecting the migration

(21). The structure of this protease which has

routes of birds -which host the affected ticks- to

subsequently been implicated in downregulation of

areas newly warmed by earth’s altered temperature

the type I interferon immune response, was recently

patterns (27).

elucidated (22).

VECTORS AND RESERVOIRS
1. Vectors

2. Reservoirs
A wide variety of domestic and wild animals have
the potential of being CCHFV hosts. Large herbivores
serve as the principal reservoirs of the infection

CCHF virus circulates in nature in an enzootic

being the principal hosts of adult Hyalomma spp.

tick—vertebrate—tick cycle; ticks carry the virus

ticks. Seroepidemiological studies have shown the

from animal to animal and from animal to human.

highest antibody levels in large herbivores and

Although CCHFV has been isolated from a variety of

no antibodies in birds. The birds are resistant to

tick species, including 28 Ixodidae and 2 Argasidae

the infection, but some birds, like ostriches, are

spp., members of the genus Hyalomma (two-host

susceptible being readily parasitized by Hyalomma

ticks) are the main vectors of the infection in nature

ticks and showing a high prevalence of the infection

(7). Argasids do not facilitate virus replication and

in endemic areas (28, 29). Migratory birds may carry

thus can not serve as vectors. Several ixodid tick

infected ticks over long distances and thus may play

species, including some members of the genera

an important role in CCHF dissemination (7, 30).

Hyalomma, Rhipicephalus and Dermacentor, can

Immature ticks prefer ground-feeding birds and

efficiently transmit CCHFV (7, 23); that means that

small mammals (e.g. hares, and hedgehogs) that are

they can acquire the virus through feeding on viremic

capable to transmit further the virus transstadially

host, maintain the virus trough different stages of

(31). In general, CCHF infection is asymptomatic in all

their life cycle, and transmit successfully the virus

animal species, excluding new born laboratory mice

to the next host. However, Hyalomma marginatum is

(32). Occupational contact with infected livestock is

the principal and most efficient vector of CCHFV in

a common cause of the disease (33, 34). Thus, risk

Europe, while H. asiaticum kozlovi and H. asiaticum

groups include farmers, dairy workers, shepherds,

asiaticum are the principal vectors in Central Asia (24,

veterinarians, agricultural workers and other persons

25). The ticks maintain a life-long infection and are

in close contact with livestock and ticks.

competent reservoirs. Besides transstadial route of
virus transmission, Hyalomma ticks show transovarial
transmission determining its vector competence. In
addition, ticks can be infected by co-feeding with
infected ticks on uninfected host.

CLINICAL FEATURES
The disease’s incubation period is generally
short (2-9 days). According to Swanepoel et al. the
incubation time after an infected tick bite is 3.2

Climate changes may have a significant impact

days, after contact with blood or tissue of infected

on the reproduction rate of the Hyalomma ticks,

livestock is 5.0 days, and after contact with blood

and warm winters combined by dry summers are

of a CCHF patient is 5.6 days (35). The onset of the
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disease is very sudden, with symptoms such as fever,

DIAGNOSTIC METHODS

rigors, intense headache, chills, and backache or

The clinical symptoms and patient medical

leg pains, myalgia, nausea, and vomiting (36). The
typical course of CCHF has four phases: a) incubation
phase (3-13 days), b) pre-haemorrhagic phase (1-7
days) characterized by high fever, myalgia, malaise;
c) haemorrhagic phase, which on average lasts 2-3
days and starts with petechiae and bleeding from the
nose, and from the gastrointestinal, genitourinary
and respiratory systems and d) convalescence phase,
for the survivors, which starts approximately after
the 10th day of illness.

history (living or traveling in endemic areas) and
history of tick bite or exposure to blood, tissue or
body fluids of infected livestock or CCHF patient,
are the first indicators of CCHF (38). The methods
used in the diagnosis of CCHF are: virus isolation,
electron microscopy, serological tests and molecular
techniques. In 2008 there were 20 laboratories with
diagnostic capacities for CCHFV in Europe: 14 in
EU Member States, 8 in the endemic regions of the
Russian Federation, and one in Turkey; most of these

In some patients photophobia, somnolence and

laboratories perform IFA, ELISA, and/or molecular

signs of menigism can occur. Tachycardia is a common

methods, whereas 8 had the capacity to isolate the

sign, while lymphadenopathy is seen occasionally.

virus (40).

Hepatomegaly and splenomegaly are seen in 20–40%
and 14-23% of the cases, respectively (36). The case-

1. Virus isolation
CCHFV isolation procedures should be done in

fatality rate is 5–35% (36, 37).

biosafety level 4 (BSL-4) laboratories (1). Isolation in
cell culture is simple and rapid; however, it is less

LABORATORY FINDINGS
Thrombocytopenia (platelet count < 150.000/
μL) is the main laboratory finding in CCHF, which is
seen early, especially in fatal cases. Disseminated
intravascular coagulopathy (DIC) is also noted early
(38). Prothrombin time (PT) and activated partial
thromboplastin time (aPTT) are prolonged, the
fibrinogen level is decreased, and fibrin degradation
products (FDPs) are increased. Leucopenia and
increased aspartate aminotransferase (AST), alanine
aminotransferase

(ALT),

lactate

dehydrogenase

(LDH), and creatinine phosphokinase (CK) are common
findings in CCHF patients (36). The disordered
laboratory tests returned to normal levels within 5–9
days among surviving patients (36).
Criteria predicting a fatal outcome include:
1. white blood cell (WBC) count ≥10,000/ μL, 2.
platelet count (PLT) ≤20,000/ μL, 3. AST ≥200 U/L or
ALT ≥150 U/L, 4. aPTT ≥60s, 5. fibrinogen ≤110 mg/
dL (35). These criteria were modified by excluding
the criterion of WBC and modifying the level of
transaminases to AST ≥700 U/L and ALT ≥900 U/L (39).

sensitive than the intracranial or intraperitoneal
inoculation of blood from acute phase patients or
homogenized ticks into newborn mice (36).
Since viremia is present during the first five
days of the illness, the isolation is successful during
the first 2 weeks of the disease. The virus replicates
in primary-cell and line cell cultures, including
LLC-MK2, Vero, chicken embryo-related cells (CER),
SW-13, and BHK21 cells (36). Since cytopathic
effects are lacking, the presence of the virus in
cell cultures is confirmed by IFA and/or molecular
methods.
2. Antigen detection
The

antigen

detection

is

useful

technique

for the diagnosis of the disease during the acute
phase. Immunocapture ELISA or reverse passive
hemagglutination assay technique can be used for the
detection of viral antigen of CCHFV. Antigen ELISA test
was reported as more sensitive. Immunochemistry
studies and in situ hybridization techniques have
been also used for the detection of CCHFV in

Turk Hij Den Biyol Derg
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formalin-fixed paraffin-embedded tissues, and found

5. Molecular methods

to be concordant with virus isolation (41).

Molecular methods are especially helpful for the

3. Electron microscopy
Electron microscopy (EM) helps as initial testing.
The virus particles are enveloped, spherical, with
a diameter of 90-100 nm (1). Using EM particles
resembling CCHFV had been found in ultrathin
sections of the liver from two fatal cases (42). EM
was used also in studies in China and in South Africa
where virus particles with diameter of 85-105 nm
were seen in blood samples of CCHF patients (9, 43).

rapid diagnosis of CCHF. The assays are typically
based on reverse transcriptase (RT) PCR methods
using consensus nucleotide primers mainly of the
S segment of the virus (47). The genetic material
is usually extracted from serum, blood or autopsy
tissues. Bodur et al. reported that CCHFV genome is
detectable also in the saliva and urine (48).
Real-time RT-PCR assays have been developed,
which have a lower contamination rate, and higher
sensitivity and specificity than the conventional

4. Serology

RT-PCR methods, while viral quantification is also

IgG and IgM antibodies are detectable by IFA and

possible (49-52).

ELISA methods from about 7 days after onset of the

Application of RT-PCR combined by sequencing

disease. The IgM declines to undetectable levels after

and phylogenetic analysis gives useful data for

4 months, and IgG titers remain detectable for at least

the molecular epidemiology of CCHF. Such studies

5 years (44). Recent or current infection of disease

provided useful data about the circulation of the

is confirmed by demonstrating seroconversion, or a

CCHFV strains in Balkans and in Turkey (53, 54).

fourfold or greater increase in the antibody titer in
paired serum samples, or IgM in a single sample by
using MAC-ELISA (45).

EPIDEMIOLOGY
Crimean-Congo hemorrhagic fever has been

Evaluation of PCR and IgM ELISA used for the

known for many years as widely distributed tick-

laboratory diagnosis of CCHF cases in 2008 in Turkey,

borne infection in Africa, the Middle East, central

according the days after onset of the symptoms, PCR

and southwestern Asia, southern provinces of Russia

positivity was found in

83.4% among the samples

and Balkans (35, 55-61). The geographic distribution

taken during the first 5 days, and reduced to 67.5% in

of the disease is closely related to the global

the samples taken between 6-10 days. The detection

distribution of Hyalomma spp. ticks, having a 50o north

rate of CCHFV-IgM was up to 95% after the 5th day

latitude limit. While Bulgaria, Kosovo and Albania

when PCR positivity was decreased. As expected,

were known endemic regions in Balkans, the disease

positivity is determined to be high by PCR in the first

emerged only recently in Turkey (in 2002, and since

days, and ELISA-IgM after the 5th day (46).

then, many cases every year) and in Greece (in 2008,

The specific antibody response is rarely detectable

one fatal case). As mentioned previously, climatic

in fatal CCHF cases. Therefore, diagnosis is usually

changes may affect the life cycle of ticks and the

based on the isolation of the virus from the serum

routes of migratory birds, leading to tick abundance

or liver biopsy specimens, while viral RNA may be

and virus distribution in “CCHF-free” areas. Extended

detected in patient’s serum or liver tissue.

use of land for agriculture and farming and changes in

The ELISA test is generally low specific but more
sensitive than IFA and neutralization tests (45).

hunting activities play also a role in CCHF incidence,
while livestock trade and movement may influence
host-tick-virus dynamics resulting in transfer of
CCHFV-infected ticks in non-endemic areas.

144

Turk Hij Den Biyol Derg

Y.UYAR, I.CHRISTOVA and A.PAPA

Cilt 68  Sayı 3  2011

1. CCHF in Balkans

since 1974 in Bulgaria, in the frame of an immunization

Balkan Peninsula is a known endemic CCHF area,

program for medical workers and military personnel

and sporadic cases and even outbreaks are being

in endemic areas. Recently the strain V42/81 which

reported every year. Investigations have shown that

is currently used for the vaccine preparation was

CCHF cases occur mostly in men and the most affected

genetically characterized (67).

age group is that of 20-40 years. The presence of

Endemic CCHF foci in Albania are in Kukes and

CCHF gradually rises in March and peaks in June and

Has districts, in the northeastern part of the country.

July. Farmers, shepherds, veterinarians, and health

During the spring and summer of 2001, an outbreak of

personnel are at increased risk for acquiring the

eight CCHF confirmed cases occurred in Albania, with

infection. Soon after the initial description of CCHF

one nosocomial infection and a cluster of cases within

in Crimea in 1944 (2), many cases were recognized

a family (59). CCHFV was the cause of the disease in

in Bulgaria, and later on in former Yugoslavia and

38.2% of 34 CCHF suspected cases during 2003 to 2006;

Albania. During 2001 a major outbreak was observed in

the rest cases were hantavirus infections (11.7%),

Balkans, with cases being reported in Kosovo, Albania

leptospirosis (29.4%) and rickettsiosis (2.9%) cases

and Bulgaria (51, 58-60, 62-64). As the virus can be

(62). The seasonal and clinical overlapping among

transmitted through direct contact of infected blood

the four diseases is present in Balkans and Anatolia,

or tissues, nosocomial cases have been reported (58,

suggesting that testing for these agents is necessary

64), as well as intra-family infections (59)(Figure 1).

in cases with fever and haemorrhagic manifestations.

In Kosovo, the first CCHF cases were registered in
1957 as family outbreaks with 7 fatalities (65). Recent
outbreaks occurred in 1995, 2001 and 2004 with 46,
31 and 16 laboratory confirmed cases, respectively
(65). Cases were observed also in 2010.

The first CCHF case in Greece was reported in 2008
in northeastern part of the country (53). Since then,
no additional cases were observed. The prevalence of
CCHFV antibodies in humans in northeastern Greece is
3.1% (68). A distinct CCHFV strain, AP92, was isolated

In Bulgaria, CCHF was first described in 1952 in the

from Rhicephalus bursa ticks from goats in Vergina,

province of Stara Zagora. Since then, approximately

a village in northern Greece (69). This strain is up

1,600 cases have been reported with an overall

to date the most divergent of the CCHFV strains. No

fatality rate of 17% (Figure 1). Most cases were

human case caused by AP92 strain was detected in

observed in Plovdiv and Pazardgik (central Bulgaria),

Greece. Four among 65 persons in the Vergina area

Haskovo

were found IgG-positive; however, none of them

and

Kardgali

(southeastern

Bulgaria),

Shumen (northeastern Bulgaria), and Burgas (eastern

recalled any symptoms resembling CCHF (70).

Bulgaria) (66). In early spring 2008 a cluster of CCHF
cases was observed in southwestern Bulgaria, an area

2. CCHF in Anatolia

previously considered as not endemic for CCHF (64).

CCHFV has probably been circulating in Turkey for

Four cases had been confirmed, one of them fatal.

many years; however, the first CCHF cases have been

Two of the survivors had received hyperimmune

reported in May 2002 (71, 72). The prohibition of

gamma globulins against CCHFV. The seroprevalence

hunting and pasturing in the region between 1995 and

in human population with a history of tick bite in the

2001 led to an increase in the number of wild animals

endemic areas is around 20% (60).

and ticks; this fact might be the cause of the CCHF

It has to be mentioned that a vaccine consisted of

outbreak (36, 73). Migratory birds might also play a

mouse brain preparation [inactivated by chloroform,

role in the transmission of the virus. The first CCHF

heated at 58°C, and adsorbed on Al(OH)3] is applied

cases in Turkey were observed in Eastern Anatolia,
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mainly in Tokat and Sivas provinces (74) (Figure 1).

from different geographic regions (80). Seven main

This region is a suitable habitat for extended tick

clades are distinguishable in the phylogenetic tree

activity with its moderate climate and vegetation (75).

based on S segment sequences: Africa 1, Africa

According to the Turkish Ministry of Health 1820

2, Africa 3, Asia 1, Asia 2, Europe 1 and Europe 2.

CCHF cases occurred in the country (150 in 2002-

“Asia 1” contains strains from the Middle East, and

2003, 249 in 2004, 266 in 2005, 438 in 2006, 717 in

“Asia 2” contains strains from China, Kazakhstan,

2007) with a fatality rate of 5% (37). Two thirds of

Tadjikistan

the cases were reported from 5 cities in the Mid-

are closely related and form one well-supported

Eastern Anatolia, most of them in rural areas, while

clade (Europe 1), with the exception of the Greek

the male-female ratio was 1.13:1. Most cases (68.9%)

strain AP92, and the AP-92-like strains detected

reported a tick bite or tick contact, and 0.16% were

recently in Turkey, which form the “Europe 2”

nosocomial infections (37). The following years the

clade (81-83). Genetic differences among clades

number of cases increased dramatically; 1315 cases

are approximately 20%, 31%, and 22% in the S, M,

have been reported in 2008 and 1318 in 2009 (76).

and L RNA segments, and 8%, 27%, and 10% in the

The most abundant tick species collected in Turkey

nucleoprotein, glycoprotein precursor, and L protein,

are Rhipicephalus bursa and Hyalomma marginatum;

respectively. Up to now all strains from Balkans

CCHFV has been detected in both species (77, 78).

belong into the “Europe 1” clade (53, 58-60, 64,

The seroprevalence in high risk population in the

71, 84, 85), while in Greece, and, recently in

Tokat and Sivas provinces is 12.8% (79). In the same

Turkey, AP92 and AP92-like strains are also present

region the animal seropositivity is 79% (74).

(53, 54, 86, 87). AP92-like strains are the most

and

Uzbekistan.

European

strains

divergent of all CCHFV strains, and as they have

GENETIC ANALYSIS OF CCHFV STRAINS IN
ANATOLIA AND BALKANS

not been associated with severe disease in humans,
it seems to be less pathogenic than the strains
of the other clades. Further studies will provide

Although early serological studies revealed very

more information on this issue. A detailed study on

few differences between CCHFV strains, nucleic

Turkish strains showed that they are grouped into

acid sequence analysis has demonstrated extensive

two main clusters, each one further divided into two

genetic

subclusters (54).

diversity,

particularly

between

viruses

Figure 1. The map shows distribution of CCHV cases (blue colored) in Balkan and Anatolian Peninsula.
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Differences in ticks and vertebrate hosts in
distant

geographic

regions

led

to

differences

CONCLUSIONS
Given

the

abundance

of

Hyalomma

and

in evolution of the virus. Although the genetic

Rhipicephalus ticks, the numerous animals that can

diversity among clades is high, CCHFV is a very

serve as hosts, and the favorable climate and ecologic

stable virus with evolutionary rates 0.34x10-4,

parameters in Balkans and Anatolia, CCHF is an

1.22x10-4 and 1.01x10-4 for the S, M and L

example of a vector-borne disease dispersing widely

segments, respectively (10). Mutation, recombination

and rapidly in this area. There are models which show

and

play a role in the

probability of CCHF extending to other countries

selective forces and the evolutionary history of

reassortment

events

around the Mediterranean basin suggesting that the

the virus, resulting in increased complexity of

vector, veterinarian, and human surveillance should

the phylogeny (81, 88, 89).

be enhanced (90). Thus, prevention measures, early
detection, and epidemiological surveillance are very
important for the control of CCHF.
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