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Abstract 

 
The objective of the present study was to analyze demographic-epidemiologic features, labora-
tory findings and mortality rates of cases with Crimean-Congo Hemorrhagic Fever (CCHF). 
CCHF is an acute and severe hemorrhagic fever syndrome, caused by nairovirus transmitted 
by ticks, presenting with fever and hemorrhages. Twenty-six cases with CCHF admitted to the 
Emergency Department of Yozgat Public Hospital due to tick bites between 01.04.2007 and 
30.07.2007 were enrolled in the present study. Mean age of the patients was 38.9±15.9 years. 
The majority of the cases was farmers and admitted to hospital mainly in April 2007. The 
commonest symptoms were fever, fatigue, nausea and vomiting. While thrombocytopenia and 
leucopenia were most commonly seen as hematological findings, AST, ALT, LDH and CPK 
were increased in more than half of the patients. One patient died during hospitalization. Vi-
ral disease associated with hemorrhagic changes was considered in cases of admission to the 
emergency department with symptoms such as hemorrhage from one or more sites of the 
body without any trauma, fever, lassitude, fatigue, headache and with thrombocytopenia, leu-
copenia or increased levels of the liver enzymes. 
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Introduction 
 
Crimean-Congo hemorrhagic fever (CCHF) is an acute 
and severe hemorrhagic fever syndrome, caused by nairo-
virus transmitted by ticks, presenting with fever and hem-
orrhages. CCHF is primarily a zoonosis, but sporadic and 
outbreaks can be observed. The disease was once called 
Crimean hemorrhagic fever, which was first described in 
Crimea in 1944. The agent of the disease seen in Congo 
in 1956 was discovered as the same pathogen with Cri-
mean hemorrhagic fever, and the two names was com-
bined as Crimean-Congo hemorrhagic fever (CCHF) 

[1,2].  

 
CCHF cases are frequently reported in some provinces in 
Turkey such as Tokat, Yozgat, Cankırı, Corum and Sivas 
(Figure 1). These cities are located in the middle and near 
the northern part of Anatolia. These are generally steppes 

and mountainous and rural areas. Here, the majority of 
population lives in urban area. People living in these areas 
usually engage in agriculture and livestock. In Turkey, 
cases due to tick bites are reported throughout Anatolian 
region, and they were often severe and sometimes fatal 
[3].  
 
CCHF cases attracted attention especially in the spring 
and the summer of 2002 and 2003 in Turkey. There were 
two epidemics seen in the inner Black Sea and the Eastern 
Anatolian region including cities such as Tokat, Yozgat, 
Çankırı, Çorum, Sivas, Erzurum and Amasya [4,5]. 

 
Attending ticks can be seen everywhere especially in 
grasslands, stock farms, forests and bushes. CCHF has an 
incubation period of 1 to 3 days after tick bites but it can 
vary up to 9 days depending on the location of the bite. 
Incubation period is 5 to 6 days and up to 13 days when it 
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is transmitted from infected body fluids and blood. CCHF 
caused by RNA virus, which is more severe and fatal in 
humans [1,6]. 

 
In this study, it was aimed to investigate the demographic, 
epidemiologic properties, laboratory findings and mortal-
ity rates of CCHF-infected cases at the Yozgat Central 
Hospital emergency clinic. 
 
Materials and Methods 
 
A total of 26 cases, 24 confirmed with polymerase chain 
reaction (PCR) positive and 2 confirmed with enzyme-
linked immunosorbent assay (ELISA) attending Yozgat 
Central Hospital Emergency Clinic after tick bite between 
01.04.2007 and 30.07.2007 were included in this study. 
 
In this cross-sectional study, age, sex, occupation, resi-
dence, times of the year, localization of the      site of tick 
bites, clinical and laboratory (CBC and biochemical) 
findings were evaluated. White blood cell (WBC) < 
3000/mm3 and thrombocyte (PLT) < 150.000/mm3, aspar-
tate aminotransferase (AST) > 40 U/L, alanin aminotrans-
ferase (ALT) > 56 U/L, lactate dehydrogenase (LDH) > 
243 U/L, creatine phosphokinase (CK) > 168 U/L, pro-
thrombine time (PT) > 14 sec, partial prothrombine time 
(aPTT) > 35 sec were recorded as significant. 
 
Statistical Analysis 
Gathered data were evaluated by the software SPSS 11.5 
(Statistical Package for Social Science). Data were pre-
sented as the mean and standard deviation. In the com-
parison of two independent groups and categorized vari-
ables, Student t test and Chi-Square (Fisher’s exact) test 
were used, respectively, and P > 0.05 was accepted as 
statistically non-significant (NS). 
 
Results 
 
In this study, 26 cases, 14 of whom were male and the 
remaining 12 were female. The patients were detected 
CCHF-positive within the period of 4 months (between 
01.04.2007 and 30.07.2007) and investigated. The aver-
age age of the patients was 38.9±15.9 years, ranging from 
15 to 67 years. Males had an average age of 39.5±19.6 
years and the females were 38.3±10.8 year-old. When 
CCHF was evaluated, most of the cases were seen in 
young adults 18–40 (n=12; 46.2%) whereas the least 
cases were seen in the geriatric age group of above 65 
(n=2; 7.7%). When the cases were evaluated in terms of 
their occupation, the majority of the cases (n=21; 80.8%) 
admitted to the hospital were stock farmers and agricul-
turists, and most of them came in the month of April 
(n=10; 38.5%). Concerning the site of tick bites, lower 
extremities were the commonest (n=14; 53.8%), followed 
by the head and neck (n=4; 15.4%) (Table: 1). 
 

When the cases were evaluated in terms of their residen-
tial origin, there were two cases from central villages and 
24 cases from town villages. Among the towns, Çekerek 
was ranked first with 16 cases, and Aydıncık and Kadışe-
hri were ranked the last with one case each (Table: 1). 
The majority of cases were seen in north-eastern part of 
Yozgat (Figure: 2).  
 
The commonest symptoms were fever (n=25; 96.2%), 
fatigue (n=22; 84.6%), headache (n=22; 84,6%), and 
nausea and vomiting (n=8; 30.7%) (Table: 2). Thrombo-
cytopenia (n=20; 76.9%) and leucopenia (n=11; 42.3%) 
were the commonest laboratory findings. AST (n=21; 
80.8%), ALT (n=15; 57.8%), LDH (n=15; 57.8%) and 
CK (n=14; 53.8%) were increased in more than half of the 
cases.  
 
Table 1. Demographic features of cases with CCHF and 
distribution of tick bite localization according to genders.  
 

 
Female 

 
Male 

 

 
 

n (%) n (%) 
Age    
    Child and adolescent (0–18) - 4 (28.6) 
    Young adult (18–40) 8 (66.7) 4 (28.6) 
    Middle-aged (41–65) 4 (33.3) 4 (28.6) 
    Elderly (>65) - 2 (14.2) 
Occupation   
    Farming and livestock 9 (75.0) 12 (85.8) 
    Housewife  3 (25.0) - 
    Other  - 2 (14.2) 
Admission date (mo)   
    April  4 (33.3) 6 (43.0) 
    May  3 (25.0) 3 (21.4) 
    June   3 (25.0) 3 (21.4) 
    July  2 (16.7) 2 (14.2) 
Residence    
    Çekerek 7 (58.4) 9 (64.4) 
    Central village 1 (8.3) 1 (7.2) 
    Sorgun 1 (8.3) 1 (7.2) 
    Saraykent 2 (16.7) - 
    Akdağmadeni - 2 (14.2) 
    Kadışehri - 1 (7.2) 
    Aydıncık 1 (8.3) - 
Involvement    
    Trunk anterior 1 (8.3) 1 (7.2) 
    Trunk posterior (back) 1 (8.3) 1 (7.2) 
    Upper extremities 1 (8.3) 2 (14.2) 
    Head-neck 2 (16.7) 2 (14.2) 
    Lower extremities 7 (58.4) 7 (50.0) 
    Others  - 1 (7.2) 

 
Total  12 (100) 14 (100) 
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Figure 1. Distribution of CCHF in Yozgat Province, Turkey 
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Figure 2. Distribution for CCHF in Yozgat Province, Turkey 

 
 
Table 2. Symptoms according to genders 
 

 
Female 

 
Male 

 

  
 

n (%) n (%) 
 

 Bleeding   
    Yes   3(25) - 
    No 9(75) 14(100) 
Nausea and Vomiting   
    Yes   6(50) 2(14.3) 
    No 6(50) 12(85.7) 
Fever 38>0C   
    Yes   12(100) 13(92.9) 
    No - 1(7.1) 
Headache    
    Yes   9(75) 13(92.9) 
    No 3(25) 1(7.1) 
Abdominal pain   
    Yes   3(25) 2(14.3) 
    No 9(75) 12(85.7) 
Fatigue-weakness   
    Yes   9(75) 13(92.9) 
    No 3(25) 1(7.1) 
Ecchymoses   
    Yes   2(16.7) - 
    No 10(83.3) 14(100) 
Rash     
    Yes   1(8.3) - 
    No 11(91.7) 14(100) 
Exitus    
    Yes   1(8.3) - 
    No 11(91.7) 14(100) 
Total  12(100) 14(100) 

 
 
In Table: 3, the initial laboratory findings of the CCHF 
cases on presentation were compared in terms of their 
gender. Levels of thrombocyte were lower than 150.000 
/mm3, and levels of AST, ALT and LDH were found to be 
higher than the normal for both genders. CK levels of 
males were significantly higher than those of females 
(female CK: 153.8±43.3 vs. male CK: 327.1±271.8, 
p=0.006). 

 
In Table: 4, laboratory findings of CCHF cases on arrival 
and one day after were evaluated. On arrival, it was found 
that the level of thrombocyte was lower than 150.000 

/mm3, and levels of AST, ALT, CK and LDH were higher 
than the normal. Laboratory analysis showed lower WBC, 
hemoglobin (Hb), hematokrit (Hct) on the next day, 
whereas AST, LDH and CK levels were significantly 
higher. 
 

Of 26 patients, 18 patients required tertiary health care, 
after having hospitalized into infectious disease unit from 
emergency room, and transferred to the health center with 
advanced facilities. Eight cases were discharged with 
relieving from service of infectious diseases unit. Eleven 
out of 18 referred patients were admitted in the intensive 
care unit of tertiary hospital. Ribavirin treatment was 
administered to those cases along with the support in 
therapy. One of 11 patients with CCHF was died due to 
severe gastrointestinal bleeding. The remaining cases 
were able to be discharged from the intensive care unit. 
Mortality rate was 3.8%. 

 
Table 3. Initial laboratory findings on admission accord-
ing to genders  
 
 Female 

n= 12 
Male 
n= 14 

P 

Age (years) 38.3±10.8 39.5±19.6 NS 
WBC 
(x1000/mm3) 

5.13±2.66 4.40±2.48 NS 

Hb (g/dL) 12.7±2.3 13.2±2.1 NS 
Hct (%) 40.5±9.2 40.1±9.1 NS 
Thrombocyte 
(x1000/mm3) 

101.6±54.5 89.1±43.3 NS 

AST (U/L) 175.2±125.2 152.8±149.2 NS 
ALT (U/L) 77.4±54.2 91.4±82.5 NS 
LDH (U/L) 403±289.7 340.5±247.4 NS 
CK (U/L) 153.8±43.3 327.1±271.8 =0.006 
INR  1.16±0.07 0.98±0.23 NS 
 PT (s) 13.0±2.8 15.9±10.2 NS 
aPTT (s) 47.4±12.6 46.3±11.0 NS 
NS: non-significant (P > 0.05) 

 
Table 4. Laboratory findings on admission and 24 hours 
later 

 
 

Parameters 
 

Admission 
 

24 hours 
 

P 
 

WBC 
(x1000/mm3) 

4.7±2.5 3.3±2.7 = 0.002 

Hb (g/dL)                     13±2.2 11.4±2. 4 = 0.009 
Hct (%) 40.3±9 38.3±16.9 = 0.016 
PLT 
(x1000/mm3) 

94.9±48.2 101.8±52 NS 

ALT (U/L) 84.9±69.9 95±87.9 NS 
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AST (U/L) 163.1±134.9 187.3±118 = 0.029 
CK (U/L) 247.1±216.8 386.1±299.8 = 0.001 
LDH (U/L) 369.4±264.1 391.4±253.1 =  0.014 
INR 1.04±0.23 0.97±0.19 NS 

NS: non-significant (P>0.05) 
 
 

Table 5. Laboratory findings on admission according to abnormal blood results between the male and female. 
. 

 
Male (n=14) 

 
Female (n=12) 

 

 
Parameters 

Abnormal 
n (%) 

Normal 
n (%) 

Abnormal 
n (%) 

Normal 
n (%) 

 

 
P 

PLT (<150.000/mm3) 12(85.7) 2(14.3) 10(83.3) 2(16.7) NS 
AST (>40 U/L) 11(78.6) 3(21.4) 10(83.3) 2(16.7) NS 
CK (>168 U/L) 10(71.4) 4(28.6) 5(41.7) 7(58.3) =0.044* 
aPTT (>35 sec) 9(64.3) 5(35.7) 5(41.7) 7(58.3) NS 
ALT (>56 U/L) 8(57.1) 6(42.9) 7(58.3) 5(41.7) NS 
LDH (>243 U/L) 7(50.0) 7(50.0) 7(58.3) 5(41.7) NS 
WBC (<3000/mm3) 7(50.0) 7(50.0) 4(33.3) 8(66.7) NS 
PT (>14 sec)                                                                                          3(21.4) 11(78.6) 3(25.0) 9(75.0) NS 
HB (<12 g/dL)                     3(21.4) 11(78.6) 4(33.3) 8(66.7) NS 

 

NS: non-significant (P > 0.05), * compare of male vs. female 
 
Discussion 
 

The middle, northern and eastern parts of Anatolia in 
Turkey, are endemic region for CCHF [7-9]. Yozgat, 
situated in the middle part of Anatolia, has a suitable 
environment for ticks spreading CCHF due to its geo-
graphic structure, climate and lifestyle of people living in 
this city. Many patients presenting with fever, fatigue, 
weakness and bleeding were admitted to the emergency 
rooms in those hospitals from this region. Therefore, 
detailed history, physical examination, some laboratory 
tests should be carefully evaluated and differential diag-
nosis for CCHF should be kept in mind, especially in the 
province of Yozgat. 
 

Tick bites are especially seen in livestock farmers and 
agriculturists [7-11]. It is known that cases with tick bite 
in our country show seasonal pattern and usually occurred 
during the spring and the summer period [7,10,11]. In our 
study from April to July 2007, CCHF was diagnosed 
mostly in the livestock farmers and agriculturists, who 
were usually young adults and the adults working in open 
field and taking care and cleaning of animal barns. It is 
interesting to note that except two cases, all the infected 
patients were from the villages of northern and eastern 
parts of Yozgat which are close to the cities, such as 
Çorum, Tokat and Sivas. When tick bites and their conse-
quences are investigated, most of the tick bites are re-
corded over the head and neck, the lower extremities and 
the arms [7,10,12]. In this study, tick bites were also 
mostly seen in the lower extremities, and the head and 

neck region. It is significant that tick bites are seen in the 
bare/exposed areas of the body in all studies.  
 

CCHF spreads by the bite of infected ticks or through 
contact with infected bloods and body fluids of people 
and animals [1,2]. In our study, all cases were infected by 
the tick bite. In the literature, nosocomial transmissions 
were reported. In our hospital, because of universal pre-
cautions being carefully extended, we had no nosocomial 
transmission in any of the health care workers. 
 

For diagnosis of the disease, isolation of the virus from 
blood and tissue samples, serology of the viral antigens, 
and antibodies against the viral antigen are used. Antibod-
ies can be analyzed by ELISA serologically. PCR mo-
lecular biological methods are also used in diagnosis 
[2,5,9]. Immunoflourescent test can also be performed to 
confirm serology of cases. In our study, diagnostic test 
were performed in Refik Saydam Hıfzısıhha Research 
laboratories of the Department of Health of Ministry. 
Twenty-four of our cases were viral RNA positive with 
PCR, 2 of the cases were IgM positive with ELISA. 
 

Clinical progress of CCHF changes from mild to moder-
ate or severe.  Initial symptoms differ from patients to 
patients. The symptoms include fever, headache, dizzi-
ness, fatigue, myalgia, nausea, vomiting and diarrhea. It 
can progress into shock, coma, hepatic, renal and respira-
tory failure in the later days [5,9,13]. Generally, recovery 
time of patients takes 10 days. In our study, clinically 
mild or moderate cases generally had fever, dizziness, 
nausea and vomiting. In severe cases, bleeding was seen 
along with fever. 
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Leucopenia and thrombocytopenia can be observed as 
laboratory findings. Biochemical analysis showed ele-
vated levels of ALT, AST, GTT, CK and LDH. Bleeding 
time, PT and PTT are prolonged [3,5,7,9,14]. In our 
study, leucopenia and thrombocytopenia were the com-
monest hematological findings. More than half of the 
cases had elevated levels of ALT, AST, LDH, CK but 
there was no significant increase in PT, aPTT, INR meas-
urements as seen on arrival. CK elevation in male patients 
was higher than that in the female patients. It might be 
due to more muscle body mass in males. On comparison, 
laboratory findings of the cases with CCHF on arrival and 
the day after, WBC, Hb and Hct levels decreased while 
AST, LDH and CK levels increased. Therefore, serial 
laboratory investigations can be used to monitor patients’ 
condition.  
 
In case of non-traumatic, chronic bleedings in single or 
multiple parts of the body together with complaint of 
fever, weakness, fatigue, with laboratory findings of leu-
copenia, thrombocytopenia, elevated liver enzymes, and 
an altered clotting tests on arrival to emergency room; one 
should take viral hemorrhagic diseases into consideration. 
A good anamnesis is usually helpful for differentiating 
bleeding disorder, such as congenital bleeding disorders, 
medication overdose or hepatic failure [15]. A detailed 
physical examination and laboratory analysis must be 
performed as well. In our study, being endemic in this 
region, tick-bitten people with one or more abnormal 
laboratory findings such as thrombocytopenia, leuco-
penia, elevated liver enzymes, increased in bleeding time, 
a detailed anamnesis and physical examination were per-
formed for CCHF suspicion were sent to Refik Saydam 
Hıfzısıhha Central Research Laboratories for confirma-
tion of the diagnosis. 
 
Intensive care is needed for severe CCHF patients. Air-
way, breathing, and circulation should be controlled in 
CCHF patients. Calorie support should be given and 
blood products should be given when needed. CCHF 
patients should be closely monitored and if needed they 
should be supported by mechanical ventilation and dialy-
sis in ICU [7,16,17]. There is no specific treatment but an 
antiviral agent ribavirin can be used orally or parenterally 
[7,14,17]. However, it is only currently the oral form 
available in our country. Although it is claimed that ri-
bavirin decreases mortality especially in severe cases of 
CCHF, it has been reported that ribavirin increased mor-
tality instead of decrease in mortality [3,9,7,18,19]. We 
initiated supportive treatment to confirm cases. Eighteen 
cases, not responding to supportive treatment and proba-
bly requiring intensive care, were referred to another 
health center with advanced facilities. Eleven patients of 
them needed to be admitted into intensive care unit. Ri-
bavirin was administered to them along with supportive 
treatment.  Based on WHO guidelines, patients should be 

treated for 10 days (30 mg/kg as an initial loading dose, 
then 15 mg/kg every 6 hours for 4 days, and then 7.5 
mg/kg every 8 hours for 6 days) [14,20]. Ribavirin was 
given to patients with vomiting or unable to tolerate oral 
intake by way of nasogastric tube. It was reported that 
hemolytic anemia, hypocalcaemia, and hypomagnesaemia 
might be seen in patients receiving ribavirin to treat se-
vere acute respiratory syndrome [21,22]. However, no 
adverse events due to ribavirin therapy were noted among 
the CCHF patients healed in Turkey [14]. 
 
Ten patients monitored in intensive care were discharged, 
but one patient died from massive gastrointestinal bleed-
ing (hematemesis and melena). All others were also dis-
charged. Mortality ranged between 0 and 80 % in differ-
ent series. In the study conducted by Papa et al. [23] with 
eight cases, all of the cases showed full recovery. Mortal-
ity rate was 25% in another study with eight cases con-
ducted by Van Eeden et al. [17], and mortality rate was 
30% in the study with 50 cases conducted by Swaneopel 
et al. [24]. Mortality rate was 25% in another study from 
Turkey with four cases conducted by Öztürk et al. [25]. In 
our study, there were 26 cases only one died and the mor-
tality rate was 3.8%. The low mortality rate in our study 
may be related to early diagnosis. Because CCHF cases 
are common in our country since 2002, and facilities for 
intensive care have improved to substantial extent. Early 
diagnosis and the treatment with intensive care might 
decrease mortality due to CCHF. 
 
Conclusion 
 
In conclusion, we emphasize that the differential diagno-
sis should also include viral diseases for non-specific 
symptoms such as dizziness, fatigue, bleeding, fever, and 
headache and abnormal laboratory findings such as 
thrombocytopenia, leucopenia and elevated liver en-
zymes. CCHF should be kept in mind among the viral 
diseases. A detailed anamnesis and physical examination 
should be performed in all cases. Clinically suspicious 
cases should be hospitalized, observed and after differen-
tial diagnosis early treatment should be initiated as soon 
as the diagnosis is confirmed.  
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