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Dirofilariasis is a  zoonotic vector-borne disease, 
threatening for public health and showing an increased 
distribution worldwide (1). The highest number of 
cases are observed particularly in tropical and subtropi-
cal regions (4). The prevalence of dirofilariasis tends to 
be rather high in river valleys and humid regions. This 
is due to such locations being favourable for the vec-
tors of the disease (26). The two main causative agents 
of the disease are Dirofilaria immitis and Dirofilaria 
repens. Of these agents, D. immitis causes heartworm 
disease, and D. repens causes subcutaneous filariosis 
in dogs and cats. These agents infect both wild and 
domestic carnivores in Europe, Asia and Africa (14). 
Both D.  immitis and D. repens are transmitted by 
mosquitoes, and those belonging to the genera Culex, 
Aedes and Anopheles are the main vectors of the dis-
ease (28, 30). The length of the adult female parasites 
may reach 17 cm in D. repens and may be up to 30 cm  
in D. immitis. The life cycles of both Dirofilaria spe-
cies are similar. However, D. repens differs in that the 
adult parasites of this species are mainly found in sub-
cutaneous tissues (13). The definitive (final) hosts of  

D. repens are dogs and other carnivores. Humans serve 
as an incidental host for this parasite. In regions where 
the disease is endemic, the prevalence in cats is lower 
than that in dogs (3). The prevalence of D. immitis 
in cats is affected by several factors. The population 
density of the vectors, the mosquito species found in 
a  particular region, and dirofilariasis having an en-
demic course in dogs in a region are risk factors (19). 
Generally, cats have a natural resistance to infection 
with D. immitis (6, 12). Although cats infected with this 
species develop pathological changes in the respiratory 
system, the disease is mostly asymptomatic in these 
animals (12). In infected cats, clinical signs may be 
present such as, acute death, intermittent dyspnoea, 
chronic cough, and vomiting. The migration of the 
parasitic larvae to the brain may cause neurological 
symptoms such as blindness, syncope, collapse and 
vestibular signs (20).

Dirofilariasis has been reported in dogs in several 
studies from Turkey. To the authors’ knowledge there 
is no report in the literature available on this zoonotic 
disease in cats. This study was aimed at determining 
the seroprevalence of dirofilariasis in indoor cats with 
outdoor access in the Kars region.
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Summary
Dirofilariasis is a  vector-borne disease which is zoonotic. The aim of this study was to determine the 

seroprevalence of dirofilariasis in indoor cats with outdoor access in the centre and districts of the Kars province. 
Blood samples were collected from a total of 150 cats, including 71 males and 79 females. The localities selected 
for sampling were the centre of the Kars province (n = 78), and the districts Sarıkamış (n = 30), Arpaçay 
(n = 24) and Selim (n = 18). Dirofilariasis seropositivity was 29.5% in the centre of the Kars province, 16.7% 
in Sarıkamış, 8.3% in Arpaçay and 5.6% in Selim. The seropositivity rate of the male cats (18.3% – 13/71) was 
lower than that of the females (22.8% – 18/79). The assessment of seropositivity for the different age groups 
showed that seropositivity was 22% in cats aged 1-2 years, 21.4% in cats aged 3-4 years, and 18.2% in cats 
aged 5 years and older. Statistical analyses demonstrated that the differences observed for sex and age were 
insignificant (P > 0.05). The overall seropositivity rate was found to be 20.7%. This seroprevalence determined 
for dirofilariasis in cats in the Kars region suggests that prophylactic measures need to be taken against the 
disease in this area.
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Material and methods
This study was conducted after receiving 

approval from Kafkas University Animal Experi-
ments Local Ethics Committee (KAÜ-HADYEK/ 
2016-074).

Study area. The study was carried out in the 
Kars province, which is located in northeast Ana-
tolia and has a cold climate (11). The centre of the 
Kars province and the districts Sarıkamış, Arpa-
çay and Selim were selected as the sampling loca-
tions. The average temperatures of Kars center, 
Arpaçay, Selim and Sarıkamış for the last three years (2016-
2018) are 6.21°C, 6.66°C, 5.98°C and 5.07°C, respectively. 
The average rainfall was 37.83 kg/m2, 17.16 kg/m2, 34.48 
kg/m2 and 33.38 kg/m2 respectively. The average relative 
humidity was 63.65%, 68.08%, 70.22% and 68.25% (18).

Animals. A total of 150 cats of varying age, including 
71 males and 79 females, indoor cats with outdoor access, 
constituted the study material.

Collection of blood samples. Of the blood samples col-
lected, 78 belonged to the centre of the Kars province, 30 to 
Sarıkamış, 24 to Arpaçay, and 18 to Selim. Of the animals 
included in the study, 50 were 1-2 years old, 56 were 3-4 
years old, and 44 were aged 5 years or older. Five-mL blood 
samples were taken from the radial vein of each animal for 
analyses. The blood samples were centrifuged at 3000 rpm 
for 10 min for the extraction of sera. The serum samples 
were transferred into eppendorf tubes and stored at –20°C 
until being analysed. Measurements were performed using 
a  commercial Enzyme-Linked Immunosorbent Assay 
(ELISA) kit (MyBiosource®).

Statistical analysis. The results were performed by using 
chi-square analysis in SPSS 20.0 statistical software pack-
age. Values of P < 0.05 were considered to be statistically 
significant.

Results and discussion
The results of the present study demonstrated that 

dirofilariasis seropositivity was 29.5% (23/78) in the 
centre of the Kars province, 16.7% (5/30) in Sarıkamış, 
5.6% (1/18) in Selim, and 8.3% (2/24) in Arpaçay. The 
collective evaluation of all sampling localities revealed 
a mean seropositivity rate of 20.7% (31/150) in cats 
in the Kars region (Tab. 1). The highest seropositivity 
rate was detected in the blood samples belonging to the 
centre of the Kars province. Analyses revealed that the 
differences observed between the sampling localities 
were statistically significant (P < 0.05).

Analysis results showed that out of the 79 female 
cats 18 (22.8%) and out of the 71 male cats 13 (18.3%) 
were seropositive for dirofilariasis (Tab. 2). Although 
the seropositivity rate of the female cats was higher 
than that of the male cats, the difference observed 
between the two sexes was statistically insignificant 
(P > 0.05).

Of the animals included in the present study, 50 were 
1-2 years old, 56 were 3-4 years old, and 44 were aged 
5 years and older. The seropositivity rates detected in 
the groups aged 1-2 years, 3-4 years, and 5 years and 

older were 22% (11/50), 21.4% (12/56), and 18.2% 
(8/44), respectively (Tab. 3). The differences detected 
between the age groups were statistically insignificant 
(P > 0.05).

Dirofilariasis is caused by filarial nematodes be-
longing to the genus Dirofilaria (16). In regions where 
dirofilariasis is endemic in dogs, cats are also consid-
ered to be under risk of infection and most possibly 
carry the disease (10). In the present study, which was 
aimed at determining the seroprevalence of dirofila-
riasis in indoor cats with outdoor access in the Kars 
region, the prevalence of the disease was ascertained 
as 20.7%. Although the prevalence of dirofilariasis in 
cats has not been investigated in Turkey before, studies 
are available indicating different prevalences for the 
disease in dogs. Accordingly, in serological research 
carried out in Sivas (2), Thrace (8), Elazığ (5), Kars-
Iğdır (29), Iğdır (27) and Van (15), the prevalence of 
D. immitis in dogs has been reported to range between 
2.9% and 40%.

The prevalence of dirofilariosis detected in cats in 
the present study was observed to fall within the preva-
lence range reported in the above mentioned studies 
carried out on dogs in Turkey for D. immitis, but was 
lower than the rates reported for dogs in Kars-Iğdır 
(29) and Iğdır (27). The differences observed between 
the results of the present study and the indicated inves-

Tab. 1. Seropositivity rates for dirofilariasis in cats in different regions

Locality Number of 
animals

In-group 
percentage

Percentile share in total number 
of seropositive animals (n = 31)

(+) (%) (%)

Centre of Kars Province   78 23 29.5   74.2

Sarıkamış District   30   5 16.7   16.1

Selim District   18   1   5.6     3.2

Arpaçay District   24   2   8.3     6.5

Total 150 31 20.7 100.0

Tab. 3. Seropositivity rates for dirofilariasis in different age 
groups of cats

Age 
(Years)

Number of 
animals

In-group 
percentage

Percentile share in total number 
of seropositive animals (n = 31)

(+) (%) (%)

1-2   50 11 22.0   35.5

3-4   56 12 21.4   38.7

5+   44   8 18.2   25.8

Total 150 31 20.7 100.0

Tab. 2. Seropositivity rates for dirofilariasis in male and 
female cats

Sex Number of 
animals

In-group 
percentage

Percentile share in total number 
of seropositive animals (n = 31)

(+) (%) (%)

Female   79 18 22.8   58.1

Male   71 13 18.3   41.9

Total 150 31 20.7 100.0
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tigations were attributed to differences in the species 
investigated, the regions, and the number of samples 
collected.

In research carried out on cats with PCR, the preva-
lence of D. repens was reported as 0.7% in Poland (3). 
Also in research carried out on dogs with PCR the 
prevalence of D. repens was reported as 38.3% (3) and 
25.8% (9). Furthermore, the prevalence of D. immitis 
antibody-positive in cats has been reported to range 
between 0.54% and 24.9% (7, 21, 22, 25).

Montoya-Alonso et al. (24) reported that sex is 
influential on the prevalence of D. immitis in cats 
(P < 0.001) and in this study the prevalence of the 
disease is higher in male cats than females. On the 
other hand, some other reports suggest that sex has 
no significance for the prevalence of the disease, yet 
nevertheless indicate a higher prevalence in male cats 
(17, 23). The present study also demonstrated that sex 
has no significance for the prevalence of dirofilariasis 
in cats. In contrast, Magi et al. (22) reported that the 
prevalence of D. immitis was insignificant and higher 
in female cats in comparison to male cats. Our study 
is in agreement with results of the Magi et al. (22).

There are several reports in the literature indicating 
that age has no statistically significant effect on the 
prevalence of disease in cats (23, 24) and dogs (2, 29). 
Similar to these reports, the present study revealed no 
relation between the age of the animals and the preva-
lence of the disease. On the other hand, the prevalence 
of the D. immitis has been reported to significantly 
increase with advanced age in cats (17) and in dogs (5). 
Differently, although statistically insignificant, Magi 
et al. (22) reported a higher prevalence in 1 to 2 year 
old cats, compared to older cats, which is in agreement 
with the results of the our study.

In conclusion, the present study is important in that 
it is the first epidemiological report on the prevalence 
of dirofilariasis in cats from the Kars province and 
Turkey. The results of the present study have revealed 
a dirofilariasis seroprevalence of 20.7% in cats in the 
study area. In view of cats being under risk of infection 
in regions, where the disease is endemic in dogs, it was 
concluded that similar studies need to be conducted 
in cats in other regions of Turkey. Furthermore, the 
highest seropositivity rate having been detected in the 
centre of the Kars province, it was also concluded that 
cats in the city centre were under particularly high risk 
of infection, which requires prophylactic measures.
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