
Abstract. – OBJECTIVE: Crimean-Congo he-
morrhagic fever (CCHF) is an acute illness af-
fecting multiple organ systems characterized by
thrombocytopenia, and/or leukopenia, elevated
levels of alanine aminotranferase (ALT), aspar-
tate aminotransferase (AST), lactate dehydroge-
nase (LDH) and creatine kinase (CK) and it has a
case-fatality of 8% to 80%. In this article, we
aimed to determine the clinical and laboratory
findings that predicts the disease on admission.

PATIENTS AND METHODS: We retrospectively
analyzed the medical data of the patients admit-
ted to our emergency department (ED) due to
tick bite. These patients were divided into two
groups according to their transcriptase-poly-
merase chain reaction (RT-PCR) test results.
Findings of PCR (+) (Group 1) and PCR (-)
(Group 2) patients were compared.

RESULTS: Epistaxis was found to be statisti-
cally significant clinical finding in Group 1. Also,
while aspartate transaminase (AST) levels and
potassium (K) level were significantly higher,
platelet count and white blood count (WBC)
were significantly lower in Group 1 when com-
pared to Group 2.

CONCLUSIONS: Predictors of CCHF in the ED
are epistaxis, leukopenia, thrombocytopenia and
elevated K and AST levels. In our study, the fatal-
ity rate of CCHF was found to be 21.6%.

Key Words:
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Introduction

Crimean-Congo hemorrhagic fever (CCHF) is
a serious disease caused by the CCHF virus of
the Bunyaviridae family1. The virus is transmit-
ted to humans through tick bites or exposure to
blood and tissues of infected animals. Different
domestic and wild animals have been identified
as a reservoir for this virus, including cattle,
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sheep, goats, hedgehogs and hares2,3. Numerous
species of ticks can carry the virus; however,
very few of them have been implicated as vec-
tors. The most important tick vector is the
Hyalomma spp., as the virus was isolated from it
and its geographic distribution coincides with
that of the disease4. Another transmission route
of the virus in humans is through contact with
the blood of an infected person during the acute
phase of the disease5.

In the pathogenesis of the disease, it is well-
known that microvascular damage and deterio-
ration of hemostasis play important roles. In the
recent years, it is also shown that elevated
serum levels of matrix metalloproteinases and
increased activity of the alternative pathway of
the complement system also have roles in the
pathogenesis6,7.

Crimean-Congo hemorrhagic fever is an acute
illness affecting multiple organ systems and char-
acterized by extensive ecchymosis, visceral
bleeding, and hepatic dysfunction; and it has a
case-fatality of 8% to 80%8. Although there are
studies in the literature suggesting early ribavirin
administration, the main method of treatment of
CCHF is conservative and supportive7,8. The dis-
ease has been reported in 30 countries in Africa,
Asia, Eastern Europe, and the Middle East. It has
been present in Turkey since 200211.

Although serological evidence of CCHFV was
detected years ago, clinical CCHFV infection
was first recognized in 2002, and outbreaks have
occurred in Turkey in subsequent years12. The
majority of patients in our country were from 15
cities in Kelkit Canyon and its environs, particu-
larly the cities of Tokat, Sivas, Yozgat, Çorum,
and Erzurum from which two thirds of cases
were reported (Figure 1)11. Even though Çorum
is one of the cities that CCHF is commonly seen,
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Figure 1. Kelkit valley region in Turkey where most of the cases of Crimean-Congo haemorrhagic fever are seen (With per-
mission of Gül Ruhsar Yilmaz.
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studies about the epidemiological situation of the
disease in the literature are limited. In this study,
we investigated the clinical and laboratory find-
ings of the patients hospitalized with the suspi-
cion of CCHF. We also determined the patients
with definite CCHF diagnosis whose blood sam-
ples were sent to Ankara for transcriptase-poly-
merase chain reaction (RT-PCR) test and aimed
to reveal their characteristics that differ from the
PCR (-) patients.

Patients and Methods

We retrospectively collected the medical data
of the patients hospitalized in Hitit University
Çorum Research and Education Hospital with
suspected CCHF. A total of 240 (female/male:
89/151) patients of any age hospitalized with the
suspicion of CCHF between January 1st 2010 and
December 31st 2012 were involved into the study.
Blood samples of the patients were sent to an ad-
vanced center for RT-PCR test. CCHF virus RNA
in the blood samples through RT-PCR evaluation
were considered confirmed CCHF cases.

Patients were divided into two groups as PCR
(+) (group 1) and PCR (-) (group 2) according to
the test results. Demographical features, com-
plaints on admission, vital signs (temperature,
blood pressure, pulse rate) and physical examina-
tion findings (according to the systems) of the
patients were investigated. Besides, laboratory
findings of the patients such as complete blood

count (CBC), blood biochemistry test, and coag-
ulation panel were investigated and compared ac-
cording to the groups. Two patient groups were
compared according to these variables.

Statistical Analysis
Statistical analyses were performed with SPSS

17.0 for Windows (SPSS Inc., Chicago, IL,
USA). Descriptive data were presented as
mean ± standard deviation (SD). The Shapiro-
Wilk test was used to analyze normal distribution
assumption of the quantitative outcomes. To
compare two groups, Student t test was used for
normally distributed data and Mann-Whitney U
test was used for non-normal data. p < 0.05 was
accepted as statistically significant in compar-
isons.

Results

In 3-year period, 15429 patients were admitted
to our ED due to tick bite. When seasonal distrib-
ution was investigated, it was observed that ma-
jority of the cases was admitted in the summer-
time [between April and September (96.1%)],
particularly in June and July (47.4%). Of these
patients, blood samples of 240 were sent to an
advanced center for PCR test. Ninety-seven of
them were determined to be PCR (+). Of these
patients with definite CCHF diagnosis, 21 have
died. Fatality rate of the disease was found to be
21.6%. When demographical findings of the two

A.K. Erenler, F. Kulaksiz, H. Ülger, M. Çapraz, L. Tomak, A. Baydin



Predictors of Crimean-Congo hemorrhagic fever in the Emergency Department

3813

and July. Nearly 70% of the cases were reported
in the months of June and July, which corre-
sponds with the tick season11. The climate of this
middle Anatolian region is hot, dry summers
with cold and moderately rainy winters, the opti-
mum conditions for survival of the Hyalomma
tick population. It has been demonstrated that cli-
matic factors have played an important role in the
emergence of vector-borne diseases17.

Similarly, in our study, we determined that
number of patients admitted to our ED due to
tick bite peaked in June and July. Our findings
are compatible with the literature that the disease
has a climatic distribution. In winter months,
when ticks are inactive, almost no patient had ad-
mitted to our ED due to tick bite. In the litera-
ture, there is no evidence that tick bites have a
significant preference for patient characteristics
such as age, gender or race. We also could not
determine statistical significance among these
features.

Humans commonly become infected by a bite
from or contact with infected ticks or by contact
with blood or tissues of infected livestock. Most
humans who become infected live or work in
close contact with livestock (sheep, goats, cattle,
or ostriches) in areas where CCHF virus is en-
demic18. Interestingly, majority of the patients in
our study were living in the city centre. People in
Çorum spend most of their spare time gardening
and plant growing in their summerhouses. So,
exposure to ticks is possible when their lifestyle
is considered. The most common clinical signs of
CCHF are known to be fever, nausea, headache,
diarrhea, myalgia, petechial rash, and bleeding19.
Accordingly, in our study, fever was most com-
mon finding on admission for patients with
CCHF.

In a study, it was reported that the patients
showed hemorrhagic signs including epistaxis
(26.1%), petechiae (20.3%), ecchymosis
(17.4%), melena (17.4%), gingival bleeding
(15.9%), hematemesis (13.0%), hematuria
(5.8%), and hematoma (2.9%)13. There are sever-
al studies in the literature correlated with the
finding that the most common hemorrhagic find-
ing in CCHF is epistaxis20,21. Our results also re-
vealed that the most common hemorrhagic find-
ing was epistaxis and rate of epistaxis was signif-
icantly higher in the patients with definite CCHF
diagnosis than in the non-CCHF patients. This
finding is thought to be related to depth and per-
sistence of thrombocytopenia in CCHF patients
and fragility of vessels supplying the nose.

patient groups were evaluated, it was determined
that, in both groups, the most of the patients were
living in the city center and fever was the most
common finding on admission. Any statistical
significance could not be determined in 2 groups
according to vital signs on admission. It was also
determined that there was not a significant differ-
ence according to sex and vital signs of the pa-
tients. Ticks were commonly removed by ED
doctors in both groups. Self-removal rate was
higher in group 1 but a significant difference
could not be determined. While 5.3% of the pa-
tients in group 1 were evaluated as in “poor gen-
eral condition” by the ED doctors, there were not
any patients in group 2 who match this defini-
tion. This difference was found to be statistically
significant. Physical examination findings were
classified according to the systems and it was
found that the prevalance of epistaxis was 29.9%
and 16.7% in group 1 and 2, respectively. This
difference was also found to be statistically sig-
nificant. When laboratory findings of both groups
were evaluated, it was determined in our study
that, while aspartate aminotransferase (AST) lev-
els and potassium (K) level were elevated,
platelet count and white blood count (WBC)
were lower in Group 1 when compared to Group
2, and differences were statistically significant.
Basic characteristics of both groups are summa-
rized in the Table I.

Discussion

At present, CCHF is a public health problem
in many regions of the world including Asia,
Eastern Europe, Africa, and Russia13. Since 2002,
outbreaks have occurred in Turkey in subsequent
years14,15. Çorum, with a population of approxi-
mately 530000, is located in the Kelkit canyon in
mid-Anatolian region and because of its climate
and plant cover characteristics, it is one of the
five cities where CCHF disease due to tick bites
is most prevalent. When considered that 15429
patients were admitted to our ED with a com-
plaint of tick bite, about 0.3% of all population
faces the risk of CCHF.

Most of the cases are seen in the summer
months, i.e. April to September, with a peak inci-
dence in June and July11. The disease has a sea-
sonal pattern correlated to the peak activity peri-
od of ticks, between spring and early autumn16.
In Turkey, the disease occurs between the months
of March and October with peak levels in June
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Laboratory findings of the disease are well-de-
fined in the literature. Primary laboratory find-
ings in patients diagnosed with CCHF are known
to be thrombocytopenia, leukopenia, and in-
creased levels of aminotransferases20,22-25. In a
study, laboratory findings of the disease were re-
ported as thrombocytopenia (platelet < 150,000/
mm3) and/or leukopenia (WBC < 4000/mm3), el-
evated levels of alanine aminotransferase (ALT),

AST, lactate dehydrogenase (LDH) and creatine
phosphokinase (CK)26. In another study, it was
reported that almost all of the patients with defi-
nite CCHF diagnosis had leukopenia, thrombo-
cytopenia, and elevated AST, ALT, LDH, and
CPK levels at the time of admission13. Similarly,
we determined that patients with CCHF has ele-
vated AST, ALT levels, thrombocytopenia and/or
leukopenia. Varying degrees of cytopenia deter-
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Group 1 Group 2

Demographical features
Gender (n) (M/F) 42/55 47/96
Age (mean) 36 41
Location (n)
City center 33 52
Village 41 56
Town 2 6
Another city 21 30

Vital signs (mean)
Temperature (°C) 37.2 36.8
Systolic blood pressure (mmHg) 112 113
Diastolic blood pressure (mmHg) 70 70
Pulse (beats/minute) 83 83
Laboratory findings
WBC (µL)* 4400 5500
RBC (million/uL) 4700 4600
PLT (thousand/uL)* 99000 119000
Hb (g/dL) 13.3 13.1
PT (second) 16.3 15.8
INR 1.5 1.3
aPTT (second) 29.6 28.5
BUN (mg/dL) 24.1 16.6
Glucose (mg/dL) 108.8 112.5
Creatinine (mg/dL) 0.9 0.9
AST (U/L)* 140 75
ALT (U/L) 78 63
Total Bilirubine (U/L) 0.7 3.6
Conjugate bilirubine (U/L) 0.3 0.3
CK (U/L) 173 142.4
CK-MB (U/L) 27 24
Calcium (mg/dL) 8.2 8.7
Sodium (mEq/L) 137 134
Potassium (mEq)* 8.5 3.9
Chlorine (mEq/L) 99.1 100.2
Amylase
Signs and symptoms (%)
Fever 39.4 47.2
Fatigue 31.9 50
Nausea 2.1 1.4
Diarrhea 22.3 12
Epistaxis* 3.2 0
Tick removal (%)
At hospital 10.3 19.5
Self removal 42.5 31.7
Suspected bite 47.1 48.8

Table I. Comparison of 2 groups according to the basic characteristics.

*Statistically significant difference between groups (p < 0.05).



mined in patients with CCHF may be related to
hemophagocytosis seen in similar viral
diseases27.

Besides well-defined laboratory findings of the
disease, we also determined that patients with
definite CCHF diagnosis has hyperkalemia. Hy-
perkalemia is a potentially life-threatening condi-
tion in which serum potassium exceeds 5.5
mmol/l. It can be caused by reduced renal excre-
tion, excessive intake or leakage of potassium
from the intracellular space28. The cause of hy-
perkalemia determined in our study may be due
to acidosis or acute cell-tissue breakdown due to
hemolysis. However, further investigations are
needed to clarify the definite cause of hyper-
kalemia in patients with CCHF.

Case-fatality of CCHF varies between 8% and
80%29. In a study, It was reported that CCHF
case-fatality is approximately 30%, with most
deaths occurring 5 to 14 days after onset of ill-
ness30. However, in another study covering 5
years (2002-2007) in Turkey, the fatality rate of
the disease in Turkey was found to be 5%. The
lower fatality rate in Turkey when compared to
the higher rates reported from other parts of the
world was linked to better surveillance system,
which facilitates the detection of cases with mild
to moderate clinical findings, and the relatively
better treatment facilities9. In another study, case-
fatality rate of the disease was found to be 15.9%
and this lower rate was linked to a better institu-
tion and availability of blood products13. In our
study, fatality rate of CCHF was found to be
21.6%. The higher rate we determined may be
related to insufficiency of the facilities in Çorum
and delay in initiating treatment during transport
of the patients with definite diagnosis. It is also
possible that the fatality of the disease is increas-
ing independently over the years.

Conclusions

Crimean-Congo haemorrhagic fever (CCHF)
is a disease caused by a virus belonging to Bun-
yaviridae family. CCHF virus isolation and/or
disease have been reported from more than 30
countries in Africa, Asia, south-eastern Europe,
and the Middle East24. Common laboratory find-
ings of the disease are known to be thrombocy-
topenia, and/or leukopenia, elevated levels of
ALT, AST, LDH and CK. Clinical symptoms are
characterized by fever, hemorrhage, headache of
acute onset, myalgia/arthralgia, lethargy, nau-

sea/vomiting, or abdominal pain/diarrhea26. In
our study, we determined that predictors of
CCHF are epistaxis and elevated K+, WBC and
AST levels. Early diagnosis and appropriate sup-
portive therapy may help reduce the mortality
rate of the disease.
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