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Table 1: Univariate logistic regression analysis of risk factors for Crimean-Congo hemorrhagic fever virus (CCHFV) IgG 
seropositivity among the general human population in the area where the CCHFV strain AP92 had been isolated. 

Positive (%)
N=6 (2.2)

Negative (%)
N=271 (97.8)

p OR 95% CI

Prefecture 0.504 1.73 0.34, 8.77
Pella 3 (2.9) 99 (97.1)
Imathia 3 (1.7) 172 (98.3) reference
Median age (y) 67 47 0.043 1.06 1.00, 1.13
Sex 0.221 3.86 0.45, 33.45
Male 5 (3.2) 153 (96.8)
Female 1 (0.8) 118 (99.2) reference
Occupation 0.579 1.84 0.21, 16.07
Farmer 5 (2.5) 195 (97.5)
Other 1 (1.4) 72 (98.6) reference
Tick bite 0.040 13.00 1.31, 149.46
Yes 2 (8.3) 22 (91.7)
No 1 (0.7) 143 (99.3) reference
Missing data 3 106
Altitude 0.025
0-80 m 0 (0) 77 (100)
81-300 m 5 (5.9) 80 (94.1)
>300 m 1 (1.0) 104 (99.0)

OR: odds ratio. CI: confidence intervals. y: years. m: meters.

pathogenicity.
A seroprevalence study conducted in Greece during 

1981-1988 among 3388 persons, mainly farmers, wood 
cutters and shepherds, showed that 1% (range 0-9.6%) 
of the population had CCHFV IgG antibodies14, while a 
recent country-wide study showed an overall seropreva-
lence of 4.2% (range 0 - 27.5%)15. The aim of the pres-
ent study was to re-investigate the area where the AP92 
strain was isolated, and estimate the seroprevalence in the 
general population and in two risk groups, slaughterers 
and hunters. 

Materials and Methods
Serum samples were collected prospectively during 

2010-2011 from 277 apparently healthy persons (male 
158, 57%), aged 12-89 years (median 47 years), random-
ly selected among persons who visited the local health 
centers either for testing (not for infectious diseases) or 
for blood donation; among them, 175 were residents of  
the Imathia prefecture (Vergina is located in this area), 
and 102 were residents of the neighboring prefecture of 
Pella. Since slaughterers and hunters are considered to 
belong in risk groups for acquisition of CCHFV infec-
tion, 19 slaughterers (18 males) aged 20-54 years (me-
dian age 29 years) and 32 hunters (all males) aged 18-80 
years (median 51 years), residents of the prefectures of 
Pella and Imathia, were additionally tested. 

Participants were informed about the study and were 
asked to fill in a questionnaire about the place of resi-
dence, age, occupation, contact with animals, history of 
tick bite and other activities or data related with increased 
risk of CCHF infection. They all  provided oral consent 
before participating.

Serum samples were tested for CCHFV IgG antibod-
ies by commercial ELISA (Vektor-Best, Koltsovo, No-
vosibirsk, Russia) according to the instructions of the 
manufacturer. The IgG positive samples were addition-
ally tested by IFA (Euroimmun Medizinishe Labordiag-
nostika AG, Lübeck, Germany). The assay is based on 
the biochip technology using recombinant glycoprotein 
precursor (GPC) and nucleoprotein (N) antigens. 

Statistical analysis was performed using the IBM 
SPSS 19.0 statistical package. The relationship between 
the categorical variables was assessed using chi-square 
test or Fisher’s exact test when the expected count of cells 
was <5. Odds ratio (OR) and 95% confidence intervals 
(95% CIs) were obtained to identify factors associated 
with CCHFV seropositivity. Statistical significance was 
defined as a two-tailed p value of less than 0.05.

Results
CCHFV IgG antibodies were detected by ELISA in six 

of 277 (2.2%) persons of the general population, in one of 
the 32 (3.1%) hunters, and in none of the 19 slaughterers. 

A positive result was also obtained when the seven 
serum samples were tested by IFA. Since this commer-
cial kit provides the discrimination between antibodies 
detected against N and GPC antigens, it was found that 
four persons had antibodies against only the GPC anti-
gen, one against only the N antigen, and one against both 
antigens. 

Among the six IgG positive persons from the general 
population, three were residents of Imathia and three of 
Pella prefecture (Table 1). The seroprevalence in the two 
prefectures did not differ significantly (Imathia 1.7%, 
Pella 2.9%, p=0.504). CCHFV IgG antibodies were de-




