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Ozet
Amag  Kirim Kongo Kanamali Atesi (KKKA), ilk kez 1944 yilinda Kirim'da tanimlanmug bir viral hemorajik atestir. Ulkemizde ilk 2002 yilinda Tokat ve gevresindeki salginla
dikkati gekmigtir. Bu calijmada KKKA hastalarinin klinik, epidemiyolojik ve laboratuvar 6zelliklerinin degerlendirilmesi amaglanmugtir.

Yontem  Bu aliyma, Atatiirk Universitesi Tip Fakiiltesi, Enfeksiyon Hastaliklar1 Klinigi'nde Nisan 2012-Agustos 2013 tarihleri arasinda KKKA tanisiyla takip edilen erigkin
yastaki hastalar arasinda yapilmustir. Veriler prospektif olarak toplanip, IBM-SPSS 20 paket programina kaydedildi. Istatistik analizlerinde Mann-Whitney U, Ki-kare
ve Fisher exact testi kullanildi.

Bulgular  Kirim Kongo Kanamali Atesi tanis1 Refik Saydam Hifzisthha Merkezinde hasta serumlarinda Enzyme-linked immunosorbent assay (ELISA) ile anti-CCFV IgM ve/
veya viriis antijeni real time Polimeraz zincir reaksiyonu (RT-PCR) yontemi ile konuldu. Toplam 121 olgu alindi. Hastalarin 59 (%48,7)’i erkek, 62 (%51,2)’si kadin
olup, yas ortalamast 50.04 + 18.22 (16-86) yil idi. Hastalarin %62,8’sinde kene temasi saptanmustir. Inkiibasyon siiresi 3.9+2,7 giin idi. Hastalardan 5 (%4,1)’i 6Imiistiir.

Sonug  KKKA keneler tarafindan taginan ¢liimciil bir viral infeksiyondur. Korunmada en 6nemli faktor kene temasini 6nlemektir. Endemik bolgede yasayanlar egitilmeli,
giinliik kene kontrolii yapilmas: anlatilmalidir. Hastalara yiiksek ates, kas agrisi, bas agrisi sikayetleri ve kene temas: mutlaka sorulmahdir. KKKA olgularinin erken
tani ve tedavi ile mortalite ve morbiditelerinin azaltilabilecegine inanmaktayiz.

Anahtar  Kirim Kongo Kanamali Atesi, mortalite orani, Tiirkiye

kelimeler
Abstract

Aim  Crimean-Congo Hemorrhagic Fever (CCHF) is a viral hemorrhagic fever. To evaluate the clinical, epidemiological and laboratory characteristics of patients with CCHE.

Methods  This study was performed with adult patients under monitoring with diagnosis of CCHF at the Atatiirk University Faculty of Medicine Infectious Diseases Clinic between April 2012 and
August 2013.

Results  Diagnosis of CCHF was based on presence of Enzyme-linked immunosorbent assay (ELISA) anti-CCFV IgM andjor virus antigen at Refik Saydam Hygiene Center (RSHM) in patient
serum and/or real time Polymerase Chain Reaction (PCR). One hundred twenty-one cases were included. Fifty-eight (48.7%) of patients were male and 62(51.2%) female, with a mean
age of 50.04 + 18.22 (16-86) years. Contact with ticks was determined in 62.8% of patients. Length of incubation was 3.9+2.7 days. Five patients (4.1%) died.

Conlusion  CCHF which is carried by ticks is a fatal viral infection. The most important factor in protection is the prevention of tick contact. People living in endemic regions must be educated and
instructed how to perform daily tick checks. Patients have got high fever, myalgia, headache and tick bite must be asked in history. We believe that early diagnosis and treatment of CCHF
cases may significantly reduce morbidity and mortality.

Key words  Crimean-Congo Hemorrhagic Fever, mortality rate, Turkey
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GIRiS
Crimean-Congo Hemorrhagic Fever is the most common
viral hemorrhagic fever worldwide.! The disease is active
in more than 30 countries, particularly in Africa, Asia,
Southeast Europe and the Middle East.” The agent invol-
ved in CCHF is an RNA virus belonging to the species Na-
irovirus from the Bunyaviridae. The virus is particularly
carried by Hyalomma marginatum marginatum ticks."?
The virus is transmitted to humans through infected ticks
or through contact with blood, tissue or body fluids from

viremic animals or also nosocomially.*

The incubation period is 3-7 days." Initial symptoms cha-
racterized by a sudden increase in body temperature (39-
41 °C), headache, muscular pain and dizziness may also
be accompanied by diarrhea, nausea and vomiting. Redde-
ning in the face neck and chest and scleral and conjunctival
hyperemia are also observed.? Fever lasts for a mean 4-5
days. The target cells in CCHF are mononuclear phagocy-
tes, endothelial cells and hepatocytes. Increased capillary
permeability and coagulation function disorders create a
disposition to bleeding.! Thrombocytopenia results from
a decrease in platelet production, platelet breakdown and
endothelial injury. Endothelial injury can activate platelet
accumulation and degranulation and intrinsic coagulation
mechanisms."” Ecchymotic hemorrhages may appear in
wide areas on the extremities on days 3-6 of the disease.
The most common hemorrhages are from the nose and
gums, although hematemesis, melena, hematuria, hemop-
tysis and intra-abdominal and vaginal bleeding may also

be seen in severe cases.®’

METHOD
One hundred twenty-one patients definitively diagnosed
with CCHF with RT-PCR and/or ELISA and hospitalized
for monitoring at the Atatiirk University Medical Faculty
Infectious Diseases and Clinical Microbiology Clinic
between April 2012 and August 2013 were included in the
study. Patients were divided into mild-moderate and seve-

re groups on the basis of Swanepoel criteria® and the mo-

dified criteria recommended by Ergoniil et al.* Swanepoel
et al.® described at least one of the following laboratory
values in the first 5 days after onset of symptoms - leu-
kocyte number > 10,000/mm3, platelet number < 20,000/
mm3 aspartate aminotransferase (AST) value > 200 IU/L,
alanine amino transferase (ALT) value > 150 IU/L, activa-
ted partial thromboplastin time (aPTT) > 60 sec or a fib-
rinogen level < 110 pg/dl as representing severe cases, and

the absence of any of these as mild-moderate cases.

Blood samples were collected from patients in order to ob-
tain 2 ml of serum. After being stood for 30 min, blood
specimens were centrifuged at 2000 rev/min for 5 min for
serum separation. Sera were then placed into Eppendorf
tubes. Serum specimens were then sent to the CCHF Na-
tional Reference Center under appropriate transportation
conditions for serological and virological tests used in the
diagnosis of CCHE. Tests were studied using the in-house
method in the virology laboratory. Commercial kits were
not employed. The patients enrolled in this study were
those with specific IgM antibody positivity as a result of
tests performed by the laboratory or in whom presence of
CCHEFV in sera was confirmed with PCR.

Data analysis was performed on Statistical Package for So-
cial Sciences (IBM-SPSS; Ver: 20.0) software with a Mic-
rosoft Windows database. p< 0.05 was regarded as signi-
ficant for all tests. Numeric data were expressed as mean
plus standard deviation and categoric data as number and
percentage. The Mann Whitney U, Fischer’s exact and

chi-square tests were used in data analysis.

RESULTS
The study involved 121 patients, 58 (48.7%) men and 62
(51.2%) women, with a mean age of 50.04 + 18.22 (16-86).
There was no significant difference between the groups
in terms of sex and age. Median for non-normally distri-
buted age was 53. In terms of severity criteria, 48 (39.7%)
were in the severe group and 73 (60.3%) in the mild-mo-

derate group. Mean age of the non-surviving patients was
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59.4+19.4 (median 67), and mean age of the surviving pa-
tients was 49.64+18.15 (median 53) (p=0.1959). Age was
determined to have no effect on survival. We attributed
this to the low number of non-surviving patients. Mean
age of the severe cases was 45.73+16.96 (median 57), and
mean age of the mild cases was 52.8+16.96 (median 45)
(p=0.033). Five of the patients enrolled (4.1%) died. Ca-
use of death in one patient was atrial fibrillation. Sudden
loss of consciousness immediately followed by cardiopul-
monary arrest developed in another. One hundred sixteen
(95.9%) patients were discharged in a healthy condition.
A history of contact with ticks was present in 76 (62.8%)
patients. Mean length of incubation was 3.9+2.7 days.
Patients presented in a mean 4.8 + 2.5 days after onset of
symptoms. Mean length of hospitalization was 7.92+4.07
days. Blood and blood products were required by 49
(40.5%) patients.

All patients lived in rural areas or had a history of visiting
such areas. Forty (33.1%) patients worked in animal hus-
bandry and 32(26.4%) in farming, while 34 (28.1%) were
housewives, 6 (5%) were self-employed, 3 (2.5%) were re-
tired, 3 (2.5%) were shepherds and 2(1.7%) were students.

Patients’ demographic characteristics are shown in Table 1.

Table 1. Clinical and demographic characteristics of patients
with CCHF infection

n=121 %

Female sex 51.2

Age years (mean age+SD) 50.04 +18.22
Tick bite history 62.8

Severe group 39.7
Vocation

Animal husbandry 33.1
Housewives 28.1

Farming 26.4

Other 12.4

Died 4.1
Symptoms and signs

Malaise 99.2

Lack of appetite 88.4

Fever 86
Myalgia 85
Hepatomegaly 73.6
Splenomegaly 63.6
Facial hyperemia 63.6
Headache 62
Nausea 64.5
Conjunctival hyperemia 48.8
Diarrhea 31.4
Hemorrhagic manifestations 182
Confusion 7.4

The most commonly observed symptoms were malaise
(99.2%), fever (86%), myalgia (85%) and lack of appeti-
te (88.4%). Headache (62%), nausea (64.5%), vomiting
(44.6%), diarrhea (31.4%) and confusion (7.4%) were also
seen. Hemorrhage was observed in 22(18.2%) patients
during hospitalization or at subsequent monitoring. The
most common forms of bleeding were gingival, nasal and
vaginal. Melena was present in one (1.6%) patient. Pa-

tients’ symptoms are shown in Table 1.

The most common physical examination findings were
hepatomegaly (73.6%), splenomegaly (63.6%), facial hype-
remia (63.6%) and conjunctival hyperemia (48.8%). Severe
hemorrhage occurred in 7 (5.8%) patients during monito-
ring. Four of these patients died and 3 were discharged in
a healthy condition. Hemorrhage into the rectus muscle

occurred in one patients and hemarthrosis in one.

Radiologically, panbronchiolitis was present in one (0.8%)
patient and diffuse pneumonic infiltration in 2 (1.7%) of
the non-surviving patients, and no clinical and laboratory
findings of secondary bacterial or viral infection were de-
termined in these. Bradycardia was seen in 3 (2.5%) pa-
tients, and these were discharged in a healthy condition.
Atrial fibrillation developed in one (0.8%) patient, who
did not survive. Patients’ physical examination findings

are shown in Table 1.
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Patients were divided into mild-moderate or severe cases
on the basis of laboratory findings and clinical poor prog-
nosis criteria. The laboratory parameters white blood cell
counts (WBC), platelet (Plt), AST, ALT, creatine phospho-
kinase (CPK), lactate dehydrogenase (LDH), prothrombin
time (PT), aPTT and International normalized ratio (INR)
values were investigated in this study. Baseline laboratory
values of the fatal and recovered groups are presented tab-
le 2. Laboratory values of the severe and mild-moderete
groups are show in table 3. Clinical characteristics of the

severe and mild-moderete groups are show in table 4.

Table 3: Comparison of mild/moderate and severe patient’s
laboratory values

Table 2: Comparison between died and recovered CCHF
patient’s laboratory values
Recovered
Di =
(Ml::n(r: SIS))) (n=116) p value
- (Mean £SD)
WBC(103/ 2700+1680.8 2101.21+1203.8 0.446
mm3)
+
PLT(/mm3) 29400+15339.5 48836433942.6 0.214
AST(IU/L) 1849+1773.5 387.51 +491.4 0.007
ALT(IU/L) 649.80+469.9 216.89 + 334.1 0.01
CK(IU/L) 3086.80+2836.3 | 722.39 + 853.3 0.004
LDH(IU/L) 3395+2929.5 813.99+ 966.9 0.01
PT(sec) 11.98+2.6 12.65+£8.9 0.84
aPTT(sec) 52.34+28.1 36.43+8.1 0.13
INR 1.19+0.2 1.08+0.2 0.29
CCHE: Crimean-Congo hemorrhagic fever; WBC: white blood cell
counts; PLT: platelets; AST aspartate aminotransferase; ALT alanine amino
transferase; CPK Creatine phosphokinase; LDH lactate dehydrogenase;
PT: prothrombin time; aPTT: activated partial thromboplastin time; INR:
international normalized ratio.

Mild-moderate Severe (n=48)
(n=73) (Mean SD) p value
(Mean +SD)
XIIISS)(IOIS/ 2096+831.48 2170.8£1661.3 0.54
PLT(/mm3) | 64671.2+31756.0 | 22.729.2+15773.3 0.001
AST(IU/L) 252.2+448.7 745.5+£786.1 0.001
ALT(IU/L) 134.3+130.9 387.6+£495.1 0.001
CK(IU/L) 531.6+548.8 1258.8+1499.7 0.001
LDH(IU/L) 563.9+414.7 1463.2+1713.4 0.001
PT(sec) 11.6%1.9 14.2+13.6 0.39
aPTT(sec) 33.51+£5.97 42.5+12.2 0.001
INR 1.06+0.19 1.13+0.27 0.64

CCHE: Crimean-Congo hemorrhagic fever; WBC: white blood
cell counts; PLT: platelets; AST aspartate aminotransferase; ALT
alanine amino transferase; CPK Creatine phosphokinase; LDH
lactate dehydrogenase; PT: prothrombin time; aPTT: activated
partial thromboplastin time; INR: international normalized ratio.

Table 4. Comparison of clinical characteristics between the
severe patients and the mild-moderete patients

Clinical characteristics and signs p*

Myalgia 0.007
Lack of appetite 0.039
Diarrhea 0.006
Hemorrhagic manifestations 0.001
Confusion 0.028
Abdominal pain 0.03
Facial hyperemia 0.004
Lung auscultation findings 0.011
Blood products used 0.001

Note: *p value between the severe and mild-moderate patient
groups

DISCUSSION
CCHEF is a viral zoonotic infection seen in Africa, Asia,
Eastern Europe and the Middle East. CCHF is an impor-
tant problem for Turkey because of its high mortality. The

first case in Turkey was reported in 2002."%

The virus is transmitted to human through bites by infec-
ted ticks or contact with blood and tissues during the sla-

ughter of viremic animals.! One study examined predispo-
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sing factors in 123 cases of CCHF and reported a history
of tick bite in 44%, animal contact with tick bite in 37%
and contact with a patient with CCHF in 6%. No predispo-
sing factor was determined in 17%, but the possibility of
tick bite was reported.’ Studies in Turkey have determined
a history of ticks in 50-60% of cases.'*!? The incubation
period of the disease is 1-9 days following tick bites. It is
3-10 days after the index case among hospital personnel.>?
Ozkurt et al.'* determined a history contact with ticks in
45% of patients. Length of incubation in subjects with a
history of tick contact is reported at 4 days. Mean length
of incubation in our patients with a history of tick contact
was 3.9+2.7 days.

Distribution between the sexes varies among countries,
depending on the extent to which women participate in
agriculture.1 Ozkurt et al." reported 46.7% female patients
and 53.3% male; percentages between male and female
genders were similar and no significant difference was de-
termined. In our study, 47.9% of patients were male and
51.2% female. No significant difference was determined in
terms of gender distribution. Mean age of the patients in
our study was 50.04 + 18.22. Our findings are in agree-
ment with those of previous epidemiological studies.*!***
Agricultural workers, individuals engaged in animal hus-
bandry (such as farmers, shepherds, abattoir workers and
butchers), veterinarians, individuals in contact with sick
animals, health workers in endemic regions, military per-
sonnel and campers are at high risk of the disease.'® Ni-
nety percent of cases in Turkey involve subjects working in
farming and animal husbandry.' Cases are of active wor-
king age, and therefore concentrate more in people who
work in agriculture and livestock raising than in tick expo-
sure.'®? In our study, 33.1% of patients were engaged in
animal husbandry, 26.4% in farming and 28.1% were hou-
sewives, and all housewives worked in farming or lives-
tock raising. Three patients (2.5%) were shepherds. Two
(1.7%) were students, 3 (2.5%) were retired and 6 (5%)
were self-employed. The most important risk factors are

working in agriculture or animal husbandry and visiting

rural areas.! Examination of the epidemiological features
in our CCHF patient group showed that all patients lived
in rural areas or had a history of visiting such areas. Health
workers are the second most affected group. CCHF infecti-
ons and deaths among health workers are reported parallel
to epidemics in the general population.””* Percutaneous
exposure, procedures on patients with gastrointestinal sys-
tem hemorrhage, and contact with patients undergoing
emergency operations but not yet diagnosed with CCHF
are the most risky situations.' None of our personnel had a

history of nosocomial transmission.

Fever of sudden onset of 39-40 °C, lethargy, diffuse joint
pains, head ache and sore throat are seen. Symptoms such
as nausea, vomiting, diarrhea and abdominal pain may so-
metimes be observed. Early symptoms may be hypotensi-
on, conjunctival hyperemia, reddening in the skin and ma-
lar rash in the face.”” There is a predisposition to mucosal
and cutaneous bleeding in subjects with deep thrombocy-
topenia and hemostasis panel impairment. Hemorrhagic
symptoms such as gingival bleeding, epistaxis, hematuria,
hemoptysis and bleeding in internal organs may be seen.
Mental confusion and agitation may be seen in severe ca-
ses.’®!* Symptoms in our patients were, in order, lethargy
in 992%, lack of appetite in 88.4%, fever in 86%, diffuse
body pain in 85%, nausea in 64.5%, headache in 62%, vo-
miting in 44.6%, abdominal pain in 42.1% and bleeding in
18.2%.Physical examination findings in our patients, again
in order, were facial hyperemia in 63.6%, conjunctival hy-
peremia in 48.8%, cutaneous eruption in 22%, cough in
16% and altered mental state in 16%. Various pulmonary
examination findings, such as rales, rhonchi and wheezes
were present in respiratory sounds in 37.6% of patients.
Cardiac examination findings of bradycardia were repor-
ted in 3 (2.5%) patients. Our findings were in agreement

with the literature.!*-1222

Serum AST, ALT, CPK and LDH values were generally
elevated in our patients.'>'? Hepatosplenomegaly was re-

ported in 1 in 3 patients. Hepatomegaly has been repor-
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ted in 20-40% of cases in Turkey and splenomegaly in 14-
23%.'*1* In their study of patients with CCHF, Burt et al.”?
determined presence of the virus in hepatocytes and re-
ported that injury in the hepatic parenchyma was associa-
ted with the direct cytopathic effect of the virus. Rodrigues
et al.* reported that CCHFV replication in hepatocytes in-
duced apoptosis through a cytopathic effect. These studies
support the idea that elevation in hepatic transaminases is
a result of the virus’ cytopathic. In this study we determi-
ned hepatomegaly in 73.6% of patients in this study and
splenomegaly in 63.6%. Elevated hepatic transaminase
levels were determined in almost all our patients. Serum
AST, ALT, LDH and CK levels were significantly higher
in non-surviving compared to surviving patients. PT, PTT
and INR were longer in severe patients. We think that AST
and ALT elevation is a common laboratory finding in pa-

tients with CCHF and is of prognostic significance.

Leukopenia, thrombocytopenia and anemia are also seen
in CCHE Severe thrombocytopenia is present from the
early stage of the disease in fatal cases. Leukocytosis has
been seen in some severe cases.>** Anemia is not generally
seen in the early stage of the disease, although a decrease
in hemoglobin may be determined in the late period in
clinically severe cases."”! The cytopenia seen in patients
with CCHF is thought to be related to hemophagocytic
syndrome. Histopathological findings compatible with he-
mophagocytosis have been encountered in bone marrow
biopsies from patients with CCHF in Turkey.1 Endothelial
injury is although though to possibly contribute to platelet
breakdown."” Thrombocytopenia was present in all the pa-
tients in our study. Severe thrombocytopenia was present
from the early period in patients with a severe-fatal course.
Prolonged PT and aPTT, increased fibrin breakdown pro-
ducts and a decrease in fibrinogen levels may be seen cli-
nically severe cases.” AST and ALT values > 700 IU and>
900 IU have high sensitivity in severe cases. Blood count
and biochemical tests return to normal levels in 5-9 days
in surviving cases.! Bakir et al.'’ reported higher INR, AST,
LDH and CK levels in non-surviving patients. That study

also reported that splenomegaly and impaired conscious-
ness are predictors of mortality. One study from Turkey
stated that elevated AST and ALT (>700 and>900 U/L)
levels are more sensitive in identifying fatal cases.! Leuko-
cytosis was seen in only one in five non-surviving patients.
Another study identified cerebral bleeding, severe anemia,
severe dehydration, prolonged diarrhea, myocardial infar-
ction, pulmonary edema and pleural effusion as factors
contributing to mortality.”” Ergonul et al.”® identified high
viremia and very high transaminase values as markers of
poor prognosis and determined intense and prolonged
viremia in fatal cases. Viremia levels were shown to have
prognostic attributes, levels in fatal cases being 1000 times
higher than in surviving patients.”” In a same study from
Turkey, Cevik et al.*® suggested that viral load is a factor
showing prognosis in cases of CCHE. Saksida et al.** re-
ported that an effective immune response suppressed viral
replication in surviving patients, while viremia could not
be controlled due to insufficient immunity in non-survi-
ving patients. These studies all show that the disease will
be fatal if viral replication cannot be suppressed by the im-
mune system. Vascular leakage, multi-organ failure, shock
and hemorrhage all show severe disease in patients with
CCHE Death occurs in 5-14 days.** Impaired conscious-
ness, splenomegaly, somnolence, hematemesis, melena,
high fever, disseminated intravascular coagulation (DIC)
and kidney failure have all been reported as clinically de-
fined poor prognosis.'®** AST, ALT, CPK and LDH values
were >1000 in all our fatal cases. In addition, various deg-
rees of impaired consciousness were present in these cases.
The fatality rate in cases of CCHF is approximately
5-30%.""2 One study from Turkey reported a death rate of
5% in cases.” Bakir et al.?s assessed mortality at 10 %. Oz-
kurt et al."* determined a mortality rate of 10%. CCHFV
strains in Turkey are 95-98% homologous with strains in
Russia and Kosovo. Mortality rates in an epidemic in Ko-
sovo in 2001 were similar to those in Turkey at 8.6%. The
disease was observed to be more severe in advanced age.
Advanced age did not increase fatality in our study. Tas-

delen et al.*> however, identified advanced age as an early
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marker of poor prognosis and fatality. The mortality rate
in our study was 4.1%. Various degrees of impaired cons-
ciousness were present in all our fatal cases. Severe DIC
related pulmonary and GIS bleeding occurred in one of
our cases. Acute renal failure developed in 2 of our cases.
Myocardial infarction occurred in one of our fatal cases.
Non-surviving patients’ platelet levels at presentation were
< 20000. A severe course was observed in one case with
accompanying chronic hepatitis B. Aspartate aminotrans-
ferase values increased to 13,000 in a patient with HBV
DNA > 2000 IU/ml and not receiving antiviral therapy.
Pleural effusion and bleeding into the abdomen were ob-
served. The patient was monitored under intensive care
conditions, and double filtration was performed 5 times.
The patient was discharged in a healthy condition. Varia-
tion in clinical picture and fatality levels was attributed to
the geographic diversity and virulence of the violence and

appropriate early support therapy."!!

In conclusion, CCHF should be considered in patients
with high fever, myalgia, lack of appetite and pancytope-
nia if the epidemiological history is compatible. Aspar-
tate aminotransferase, ALT, CK and LDH elevation were
identified as poor prognostic criteria in non-surviving pa-
tients. Advanced age, AST, ALT, CK and LDH elevation,
low platelet levels and prolonged PTT and hospitalization
indicated a severe course. Hemorrhagic manifestations,
diarrhea, myalgia, lack of appetite, confusion, abdominal
pain, facial hyperemia, lung auscultation findings and

used to blood products indicated a severe course.

“This study was not supported by any institution or phar-
maceutical agency. No conflict of interest was declared by

the authors”
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