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ABSTRACT - Dirofilaria repens causes skin worm infection in canid sepcies and humans. This parasite
needs mosquitoes as intermediate hosts in their lifecycle. By warming of the global climate, more and
more areas become suitable mosquito habitats. Therefore, mosquito transmitted diseases can emerge
in new areas. In this study, the authors investigated the dog population of the south Transdanubia, the
southernmost part of Hungary to determine the average D. repens prevalence. By Knott’s test and mo-
lecular confirmation of infected status, 11.7% prevalence could be detected in 95 domestic dogs. In risk
analysis, urban residence and female sex proved to carry high risk of infection. On the other hand, age,
breed, hair length showed no impact on infection status. Though all these features seemed important
in mosquito biting success, this study could not support the relevance of them.
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INTRODUCTION

Of the 27 species of Dirofilaria currently known, Dirofilaria immitis and Dirofi-
laria repens are the most important. The species of worms that cause heart-
worms (D. immitis) and skinworms (D. repens) in dogs are also of significant
public health importance on the European continent. These Dirofilaria species
develop indirectly, developing into adults through 5 larval stages in their bio-
logical cycle, which requires both final and intermediate hosts. Infectious lar-
vae of helminths develop in mosquitoes. About 60-70 species of the Culicidae
family belonging to several genera are considered as potential intermediate
hosts and vectors worldwide (McCall et al., 2008). The role of the final host for
both parasites is predominantly played by canine predators (dog, wolf, fox,
jackal), but also occurs in cats, weasels, and bears (Otranto and Deplazes,
2019).

Humans can also become infected, but the worm, with rare exceptions, re-
mains infertile (Pampiglione et al., 2001; Petrocheilou et al., 1998; Negahban et
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al, 2007). Infections in humans usually manifest as a single subcutaneous nod-
ule caused by filaria trapped by the immune system (Pampiglione et al., 2000,
2001). Subcutaneous migration of the worm can cause local swellings with
varying localization. In addition, rare organ manifestations involving the lungs,
male genitals, female breast, or eyes have been reported (Pampiglione et al,
2001).

Until the last decade of the twentieth century, Dirofilaria repens occurred
mainly in southern European countries, such as Italy, Portugal, Spain, France,
and Greece, where dirofilariosis was historically present (Trotz-Williams and
Trees, 2003; Genchi et al., 2005). In addition to Europe, D. repens also occurs in
Asia Minor, Central Asia, and Sri Lanka (Simén et al, 2012). Recent epidemio-
logical studies have confirmed that D. repens has appeared and become en-
demic in many countries in Central and Eastern Europe, where more and more
infections have been found in local dogs (Tasi¢-Otasevi¢ et al, 2015; Capelli et
al, 2018).

The rapid geographical spread of these parasites to areas of Europe where
they were not previously present is explained by several factors. It should be
emphasized that increasing warm periods due to climate change can be con-
sidered significant for mosquito development activity and seasonal survival,
this also contributes to the development of Dirofilaria larvae in vectors (Med-
lock et al, 2007; Genchi et al,, 2009, 2011).

The first domestic D. repens infections in dogs were reported in Hungary in
the late 1990s (Fok et al, 1998). In a decade, the first nationwide Dirofilaria
survey revealed that the prevalence of D. repens infection was 14% (Fok et al,
2007). A bit higher infection level (19%) was observed after a few years (Jacsé,
2014). In the end of the second decade of 2000s, the reported prevalence of D.
repens infection was 14.2% in Hungarian dogs (Farkas et al.,, 2020).

In addition, the presence of the parasite has been registered in neighbour-
ing countries such as Germany, the Czech Republic, Slovakia (Figure 1)
(Bockovd et al, 2013, Sassnau et al, 2009, Kronefeld et al, 2014, Czajka et al,
2014, Svobodvd et al,, 2006).

The country most affected south of Hungary is Serbia, where D. repens was
found in dogs with a frequency of 17-49% (Tasic et al, 2012). The infection has
also been found to be widespread in wildlife (Cirovi¢ et al, 2014). Several D.
repens infections have also been reported in humans (Cirovié et al,, 2014, Dza-
mié et al,, 2004, Tasié¢ et al, 2011), and a recent survey of canine and human
cases has shown the endemic status of dirofilariosis in parts of Serbia (Krsti¢
et al, 2017). Croatia (Janjetovi¢ et al, 2010, Marusic et al, 2008, Bezi¢ et al,
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2009) and, less frequently, Bosnia and Herzegovina (Ritter et al, 2012), Mon-
tenegro (Dzamic et al, 2004, Radovanovic et al, 2015), and Slovenia (Pampi-
glione et al, 1995) have also been reported in human infection. In addition,
infection with D. repens in dogs in the Balkans is spreading, and several human
cases have been reported accordingly (Janjetovi¢ et al., 2010).

Depending on this, we consider it is essential to examine the southern coun-
ties of the ransdanubia in Hungary, such as Baranya and Somogy, for D. repens.
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Figure 1. Map showing the prevalence of Dirofilaria repens across Europe in
dogs and humans (Capelli et al., 2018)

MATERIAL AND METHODS
Parasitological analysis

Dogblood samples (n=95) were collected for the owners’ request in veterinary
clinics in the southern Transdanubian region of Hungary (Supplementary Ta-
ble 1). The samples were taken by veterinarians in the daily routine. The aim
of the animal health targeted sampling was to confirm the presence of Dirofila-
ria immitis as the causative agent of canine heartworm disease in the animals.
All the samples were cooled at 4 °C for few days (maximum 5 days) till the
analysis. Modified Knott’s test was used to determine the Dirofilaria infection
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(Zajac and Conboy, 2012). For morphological identification of observed micro-
filariae, we used Traversa’s et al. (2010), Liotta’s et al. (2013) and Magnis’s et
al. (2013) works.

Molecular analysis

Because the morphological overlapping of microfilariae between the two Diro-

filaria species did not make possible the exact differentiation, we applied a mo-
lecular identification, as well. In this approach, we adapted a highly sensitive
multiplex PCR. The method allowed then simultaneous detection and discrim-
ination of Dirofilaria immitis and Dirofilaria repens from the peripheral blood
samples (Gioia et al, 2010). Briefly, 1mL homogenised blood was diluted and
centrifuged with 9 mL distilled water. After removing the supernatant, the di-
lution-centrifugation process repeated two times. After the final centrifugation
the microfilariae were collected from the sediment and lysed using 5% Chelex
100 (Bio-Rad, Hercules, USA) suspension to purify the DNA. For the identifica-
tion, we applied two sets of primer in the same mixture reaction. On the one
hand, we used a general primer pair 12SF (5'-GTTCCAGAATAATCGGCTA-3")
and 12SRdeg (5'-ATTGACGGATG(AG)TTTGTACC-3"), which were designed on
the 12S rDNA highly conserved region. On the other hand, we used a specific
forward primer for D. immitis (12SF2B 5'-TTTTTACTTTTTTGGTAATG-3") and
a specific reverse primer for D. repens (12SR2 5'-AAAGCAACACAAATAA(CA)A-
3') to differentiate the two related species. The adapted thermal cycling condi-
tions is shown in Table 1.

Table 1

Steps and conditions of thermal cycling for differentiation of Dirofilaria spp.
Steps Temperature Time Cycles
Initial denaturation 92 °C 10 min 1
Final denaturation 92 °C 30s
Annealing 49 °C 45s 40
Extension 72 °C 1 min
Final extension 72 °C 10 min 1

In this reaction the amplification resulted a 500 bp length product in the
conserved region, 204 bp sized fragment in the presence of D. immitis and 327
bp fragment if D. repens was present in the sample (Gioia et al.,, 2010).
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Statistical analysis

We used the online 1.0.15 version of QPweb parasitological software to deter-
mine the prevalence with 95% confidence interval (C195%) of Dirofilaria spp,
D. repens, and D. immitis infection (URL1; Reiczigel et al,, 2019). Because some
of the samples were confirmed as mixed infection, we did not calculate the
mean intensity.

Binary logistic regression model was built to determine the role of some
possible driving factors. The chosen variables are shown in Table 2. For anal-
ysis, SPSS 27.0 statistical software was used. The approach was applied only in
the case of D. repens infection.

Table 2
Variables were used in the binary logistic regression
Name Abbreviation Coding
age AGE age in month
sex SEX 1=male; 2=female
breed BREED FCI standard weight of the breed (kg)
1=1-10; 2=10.1-25; 3=25<
coat COAT Hair length (cm)
1=0.1-3; 2=3-6; 3=6<
location LOCALITY Type of the settlement, where the animal lives.

1=city; 2=village

The best fitted model was chosen by the smallest Akaike’s Information Cri-
terion (AIC) (Field, 2017) and its performance was assessed by using the area
under the curve (AUC). We considered the AUC score as a fair one, if it was
above 0.7 (Swets, 1988).

RESULTS

By the investigation of 95 dog samples, the overall Dirofilaria prevalence
proved to be 15.8% (C195%=9.4-24.6%). From the dogs 11 had D. repens in-
fection (11.7%; CI195%=6.3-20.1%), and 6 were D. immitis infected (6.3%;
(CI195%=2.8-13.03%). We found three animals with mixed infection (Figure 1
and Figure 2).
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Figure 2. Result of molecular analysis (mixed: mixed infection; D.
repens: only D. repens DNA detected in the sample).
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The binary logistic model revealed that only LOCALITY and the SEX had af-
fected the D. repens infection. Our best model had a 0.69 AUC score (p=0.043),
while the smallest AIC value was 49.26. In the final model, the settlement type
(LOCALITY) had negative regression coefficient, which suggested that in the
rural settlements the animals could become infected with a smaller probability
than in a city. The analysis of our data predicted that infection in female dogs
is more likely than in males (Table 3). The age, breed, and hair-length showed
no correlation with infection.

Table 3
Binary logistic regression for D. repens infection of badger
Predictor e p-value OR2 OR CI95%
Lower Upper
LOCALITY (city)3 -2.319 0.008 0.067 0.098 0.539
SEX(male)* 2.261 0.044 9.59 1.07 86.23
CONSTANT 2.837 0.006

I regression coefficient; 2 odds ratio; 3the reference category=city; 4 the reference category=male

DISCUSSION

Our study surveyed the occurrence of D. repens in the southern Transdanubia
by the investigation of dogs’ whole-blood samples. This area is the southern-
most part of Hungary with sub-Mediterranean climate. Our hypothesis was
that the effect of the global climate change would be detected here first in the
country. We aimed to determine the prevalence and to compare it with previ-
ous surveillance data, and to identify the risk factors of infection for a dog.

This study detected 11.7% average prevalence for D. repens in the region,
which was lower than the previously reported Hungarian dog data. Previous
surveys showed that most of the infected dogs were kept by the two largest
rivers, the Danube and Tisza where environmental conditions for mosquito
breeding are ideal (Farkas et al, 2020). Our study site, the southern Transdan-
ubia also provides appropriate conditions for the intermediate hosts. Large
forest-covered areas, wet grasslands, plenty of fishponds characterise the
studied sites. Despite the humid environment and the warm climate, our data
fell behind the prevalence measured during the first two decades of the cen-
tury.

Moreover, our data suggest that urban areas carry higher risk of D. repens
infection for dogs than rural areas, though the latter ones lie closer to wetlands,
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which are ideal mosquito habitats. The epidemiological role of cities needs fur-
ther research, but two possible explanations emerged. Urbanised areas can
form heat islands, which have higher average temperature than the surround-
ing natural or semi-natural areas (Chick et al, 2019; de Jesus Crespo et al,
2021). In these circumstances, yearly breeding periods of intermediate hosts
can extend, and more generations of mosquitos can develop and act as a dis-
ease transmitter.

The very dense dog population of the cities can provide another explana-
tion for the increased health risk of the urban areas. Stray dogs, shelter dogs,
and backyard guard dogs might form a reservoir that more important than the
natural populations of red foxes and golden jackals.

Our findings confirmed that the age of an adult animal could not influence
the infection status. We hypothesised that the risk of infection increased by
age. In adult animals, this hypothesis could not be supported, whereas both
young and very old animals were found to be positive. Further research should
be extended to subadult animals to determine the beginning of the risk period
of a dog’s life exactly.

The apparent susceptibility of female animals is an interesting phenome-
non, which is hardly explicable. The distinction between certain breeds seems
more relevant than the uncommonness of females and males. Difference be-
tween body size, hair length, skin thickness of different breeds, which charac-
teristics might influence biting success of mosquitoes, proves to be bigger than
difference between an ‘average’ female and male dog. Therefore, susceptibility
of the two sexes will need further research with larger sample size.

In our study, neither body size nor hair length proved to have an impact on
the infection status. Though both of these factors might affect the biting fre-
quency of mosquitoes. Among backyard guard dogs, which are kept outdoor
all-year round, more large breed individuals can be found than among house
pets. Though, most outdoor dogs have longer hair than their pet counterparts.
The exact role of hair length, body size should be investigated considering also
husbandry attributes, which are also very important in infection risk assess-
ment.

We did not get information on preventive actions applied by the owners to
protect their dogs against insect bites and/or dirofilariosis. Antiparasitic treat-
ments could also modify the impact of other risk factors such as body size, hair
length, breed, age etc. In future research, it would be worth investigating the
efficacy of different protective attempts.
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CONCLUSIONS

As aresult of the recent study, we can conclude that by parasitological investi-
gation of 95 dog blood samples, a 11.7% D. repens prevalence could be de-
tected. This value was lower than the prevalence that was confirmed previous
studies. Our additional finding was that urban environments posed higher risk
of D. repens infection for dogs than rural areas. Based on this experience, we
hypothesised that urban dog populations could be more important reservoirs
of D. repens than natural populations of wild canids. This hypothesis will need
further research to be confirmed. For analysing the other important risk fac-
tors, more information on husbandry and antiparasitic actions should be col-
lected because these conditions can modify the epidemiological impacts of the
dogs’ natural features.

REFERENCES

Bezi¢, J. (2009). Human dirofiliariasis in Croatia. Acta Dermatovenerologica Croatica. 17, 82-3.

Bockov4, E., Rudolf, I, Ko¢iSov4, A., BetaSov4, L., Venclikova, K., Mendel, ., Hubalek, Z. (2013). Dirofilaria
repens microfilariae in Aedes vexans mosquitoes in Slovakia. Parasitology Research, 112(10), 3465-
70.DOI: 10.1007/s00436-013-3526-9

Capelli, G., Genchi, C., Baneth, G., Bourdeau, P., Brianti, E., Cardoso, L., Danesi,. P., Fuehrer, H.P., Giannellj,
A, Ionicd, A.M., Maia, C., Modry, D., Montarsi, F., Kriicken, ., Papadopoulos, E., Petri¢, D., Pfeffer, M.,
Savi¢, S., Otranto, D., Poppert, S, Silaghi, C. (2018). Recent advances on Dirofilaria repens in dogs
and humans in Europe. Parasites & Vectors, 11(1), 663. DOI: 10.1186/s13071-018-3205-x

Chick, L.D,, Strickler, S.A., Perez, A., Martin, R.A., Diamond, S.E. (2019). Urban heat islands advance the
timing of reproduction in a social insect. Journal of Thermal Biology, 80, 119-125. DOI:
10.1016/j.jtherbio.2019.01.004

Cirovi¢, D., Penezi¢, A., Pavlovi¢, 1., Kulisi¢, Z., Cosi¢, N., Burazerovi¢, ]., Maleti¢, V. (2014). First records
of Dirofilaria repens in wild canids from the region of Central Balkan. Acta Veterinaria Hungarica,
62(4),481-8.DOI: 10.1556/AVet.2014.021

Czajka, C., Becker, N,, Jost, H., Poppert, S., Schmidt-Chanasit, J., Kriiger, A., Tannich, E. (2014). Stable
transmission of Dirofilaria repens nematodes, northern Germany. Emerging Infectious Diseases,
20(2), 328-31. DOI: 10.3201/eid2002.131003

Dzami¢, A.M., Arsi¢-Arsenijevi¢, V., Radonji¢, I, Mitrovi¢, S., Marty, P., Kranjci¢-Zec, I.F. (2004). Subcuta-
neous Dirofilaria repens infection of the eyelid in Serbia and Montenegro. Parasite, 11, 239-240.

Farkas, R, Mag, V., Gyurkovszky, M., Takdcs, N., Voros, K., Solymosi, N. (2020). The current situation of
canine dirofilariosis in Hungary. Parasitology Research, 119(1), 129-135. DOI: 10.1007/s00436-
019-06478-5

Field, Andy. (2017). Discovering Statistics Using IBM SPSS Statistics. 5th ed. London, England: SAGE
Publications.

Fok, E., Szabo, Z., Farkas, R. (1998). The first autochthonous case of a dog infected with Dirofilaria re-
pens in Hungary. Kiséllatorvoslas, 4, 218- 219. (in Hungarian).

Fok, E,, Kiss, G., Majoros, G., Jacso, 0., Farkas, R., Gyurkovszky, M. (2007). Preliminary results of an epi-
demiological survey on dirofilariosis of dogs and cats in Hungary. In: Genchi, C., Rinaldji, L., Cringoli,
G. (eds) Dirofilaria immitis and D. repensin dog and cat and human infections. Roland Editore,
Napoli, 194-196.

ACTA AGRARIA KAPOSVARIENSIS
83


https://doi.org/10.1007/s00436-013-3526-9
https://doi.org/10.1186/s13071-018-3205-x
https://doi.org/10.1016/j.jtherbio.2019.01.004
https://doi.org/10.1556/AVet.2014.021
https://doi.org/10.3201/eid2002.131003
https://doi.org/10.1007/s00436-019-06478-5
https://doi.org/10.1007/s00436-019-06478-5

THE OCCURRENCE OF DIROFILARIA REPENS IN DOGS IN THE SOUTHERN TRANSDANUBIA

Genchi, C,, Rinaldi, L., Cascone, C., Mortarino, M., Cingoli, G. (2005). Is heartworm really spreading in
Europe? Veternary Parasitology, 133, 137-148. DOI: 10.1016/j.vetpar.2005.04.009

Genchi, C, Rinaldi, L., Mortarino, M., Genchi, M., Cringoli, G. (2009). Climate and Dirofilaria infection in
Europe. Veterinary Parasitology, 163, 286-292. DOI: 10.1016/j.vetpar.2009.03.026

Genchi, C., Mortarino, M., Rinaldi, L., Cringoli, G., Traldi, G., Genchi, M. (2011). Changing climate and
changing vector-borne disease distri- bution: the example of Dirofilaria in Europe. Veterinary Par-
asitology, 176, 295- 299. DOI: 10.1016/j.vetpar.2011.01.012

Gioia, G., Lecovi, L., Genchi, M., Ferri, E., Genchi, C., Mortarino, M. (2010). Highly sensitive multiplex PCR
for simultaneous detection and discrimination of Dirofilaria immitis and Dirofilaria repens in canine
peripheral blood. Veterinary Parasitology, 172(1-2), 160-163. DOI: 10.1016/j.vetpar.2010.04.027

Janjetovi¢, Z., Arar, Z.V., Paradzik, M.T., Sapina, L., Bitunjac, M., Lojen, G., Marinculi¢ A. (2010). Ocular
dirofilariasis: a case report. Acta Medica Croatica. 64, 41-45. (in Croatian)

de Jesus Crespo, R., Rogers, R.E. (2021). Habitat segregation patterns of container breeding mosquitos:
The role of urban heat islands, vegetation cover, and income disparity in cemeteries of New Orle-
ans. International Journal of Environmental Research and Public Health, 19(1), 245. DOI:
10.3390/ijerph19010245

Krsti¢, M., Gabrielli, S., Ignjatovi¢, M., Savi¢, S., Cancrini, G., Randelovi¢, Momc¢ilovi¢, S., Stojnev, S.,
OtaSevi¢, S. (2017). An appraisal of canine and human cases reveals an endemic status of dirofilar-
iosis in parts of Serbia. Molecular and Cellular Probes, 31, 37-41. DOI: 10.1016/j.mcp.2016.08.005

Kronefeld, M., Kampen, H., Sassnau, R., Werner, D. (2014). Molecular detection of Dirofilaria immitis,
Dirofilaria repens and Setaria tundra in mosquitoes from Germany. Parasites and Vectors, 7, 30.
DOI: 10.1186/ 1756-3305-7-30

Liotta, J.L., Sandhu, G.K,, Rishniw, M., Bowman, D.D. (2013). Differentiation of the microfilariae of Diro-
filaria immitis and Dirofilaria repens in stained blood films. Journal of Parasitology, 99(3), 421-
425.DOI: 10.1645/12-10.1

Magnis, J., Lorentz, S., Guardone, L., Grimm, F., Magi, M., Naucke, T.J., Deplazes, P. (2013). Morphometric
analyses of canine blood microfilariae isolated by the Knott's test enables Dirofilaria immitis and D.
repens species-specific and Acanthocheilonema (syn. Dipetalonema) genus-specific diagnosis. Par-
asites and Vectors, 6, 48. DOI: 10.1186/1756-3305-6-48

Marusié¢, Z., Stastny, T., Kirac, 1., Stojcevi¢, D., Kruslin, B.,, Tomas, D. (2008). Subcutaneous dirofilariasis
caused by Dirofilaria repens diagnosed by histopathologic and polymerase chain reaction analysis.
Acta Dermatovenerologica Croatica, 16, 222-225.

McCall, ].W., Genchi, C., Kramer, L.H., Guerrero, ., Venco, L. (2008). Heartworm disease in animals and
humans. Advances in Parasitology. 66, 193-285. DOI: 10.1016/S0065-308X(08)00204-2

Medlock, J.M,, Barras, I, Kerrod, E., Taylor, M.A,, Leach, S. (2007). Analysis of climatic predictions for
extrinsic incubation of Dirofilaria in the United Kingdom. Vector-borne and Zoonotic Diseases, 7,
4-14.DOI: 10.1089/vbz.2006.0564

Negahban, S., Daneshbod, Y., Atefi, S., Daneshbod, K, Sadjjadi, S.M., Hosseini, S.V., Bedayat GR, Abidi H.
(2007). Dirofilaria repens diagnosed by the presence of microfilariae in fine needle aspirates: a case
report. Acta Cytologica, 51, 567-750. DOI: 10.1159/000325796

Otranto, D., Deplazes, P. (2019). Zoonotic nematodes of wild carnivores. International Journal for Par-
asitology: Parasites and Wildlife. 9, 370-383. DOI: 10.1016/j.ijppaw.2018.12.011

Pampiglione, S., Canestri Trotti, G., Rivasi, F. (1995). Human dirofilariasis due to Dirofilaria (Nochtiella)
repens: a review of world literature. Parassitologia, 37, 149-93.

Pampiglione, S., Rivasi, F. (2000). Human dirofilariasis due to Dirofilaria (Nochtiella) repens: an update
of world literature from 1995 to 2000. Parassitologia. 42, 231-254.

ACTA AGRARIA KAPOSVARIENSIS
84


https://doi.org/10.1016/j.vetpar.2005.04.009
https://doi.org/10.1016/j.vetpar.2009.03.026
https://doi.org/10.1016/j.vetpar.2011.01.012
https://doi.org/10.1016/j.vetpar.2010.04.027
https://doi.org/10.3390/ijerph19010245
https://doi.org/10.1016/j.mcp.2016.08.005
https://doi.org/10.1186/%201756-3305-7-30
https://doi.org/10.1645/12-10.1
https://doi.org/10.1186/1756-3305-6-48
https://doi.org/10.1016/S0065-308X(08)00204-2
https://doi.org/10.1089/vbz.2006.0564
https://doi.org/10.1159/000325796
https://doi.org/10.1016/j.ijppaw.2018.12.011

TOROK ET AL

Pampiglione, S., Rivasi, F., Angeli, G., Boldorini, R., Incensati, R.M., Pastormerlo, M., Pavesi M, Ramponi
A. (2001). Dirofilariasis due to Dirofilaria repens in Italy, an emergent zoonosis: report of 60 new
cases. Histopathology, 38, 344-54. DOI: 10.1046/j.1365-2559.2001.01099.x

Petrocheilou, V., Theodorakis, M., Williams, J., Prifti, H., Georgilis, K., Apostolopoulou, 1., Mavrikakis M.
(1998). Microfilaremia from a Dirofilaria-like para- site in Greece. Case report. APMIS. 106, 315-
318.

Radovanovic Spurnic, A.P., Stevanovic, G., Dakic, Z., Ofori Belic, L., Spurnic, I., Pelemis, M. (2015). Human
subcutaneous dirofilariasis - case report. Medicinski pregled, 68, 273-276. DOL:
10.2298/mpns1508273r

Reiczigel, ]., Marozzi, M., Fabian, 1., Rézsa, L. (2019). Biostatistics for Parasitologists - A Primer to Quan-
titative Parasitology. Trends in Parasitology, 35(4), 277-281. DOI: 10.1016/].pt.2019.01.003

Ritter, A, Egger, S., Emesz, M. (2012). Dirofilariose: Subkonjunktivale Infektion mit Dirofilaria repens.
Ophthalmologe. 109, 788-790. (In German) DOI: 10.1007/s00347-012-2541-z

Sassnau, R., Dyachenko, V., Pantchev, N., Stockel, F., Dittmar, K., Daugschies, A. (2009). Dirofilaria repens
infestation in a sled dog kennel in the federal state of Brandenburg (Germany). Diagnosis and ther-
apy of canine cutaneous dirofilariosis. Tierarztliche Praxis Ausgabe K Kleintiere—Heimtiere. 37,
95-101. (in German)

Simén, F., Siles-Lucas, M., Morchén, R., Gonzdlez-Miguel, ]., Mellado, 1., Carretdn, E., Montoya-Alonso, ].A.
(2012). Human and animal dirofilariasis: the emergence of a zoonotic mosaic. Clinical Microbiology
Reviewes, 25, 507-544. DOI: 10.1128/CMR.00012-12

Svobodovd, Z., Svobodova, V., Genchi, C., Forejtek, P. (2006). The first report of authochthonous dirofi-
lariosis in dogs in the Czech Republic. Helminthologia, 43, 242-245. DOI: 10.2478/s11687-006-
0046-5

Swets, J.A. (1988). Measuring the accuracy of diagnostic systems. Science, 240, 1285-1293. DOI:
10.1126/science.3287615

Tasi¢, S., Stoiljkovi¢, N., Miladinovi¢-Tasi¢, N., Tasi¢, A., Mihailovi¢, D., Rossi, L., Gabrielli S, Cancrini G.
(2011). Subcutaneous dirofilariosis in south-east Serbia - case report. Zoonoses and Public Health,
58,318-322.DOI: 10.1111/.1863-2378.2010.01379.x

Tasi¢, A, Tasi¢-Otasevi¢, S., Gabrielli, S., Miladinovié-Tasi¢, N., Ignjatovié, A., Pordevig, ]., Dimitrijevi¢ S,
Cancrini G. (2012). Canine Dirofilaria infections in two uninvestigated areas of Serbia: epidemio-
logical and genetic aspects. Vector-borne and Zoonotic Diseases, 12, 1031-1035. DOI:
10.1089/vbz.2011.0949

Tasi¢-Otasevi¢, S.A., Trenki¢ Bozinovi¢, M.S., Gabrielli, S.V., Genchi, C. (2015). Canine and human Dirofi-
laria infections in the Balkan Peninsula. Veterinary Parasitology, 209, 151-156. DOI:
10.1016/j.vetpar.2015.02.016

Traversa, D., Di Cesare, A., Conboy, G. (2010). Canine and feline cardiopulmonary parasitic nematodes
in Europe: emerging and underestimated. Parasites and Vectors, 3, 6. DOI: 10.1186/1756-3305-3-
62

Trotz-Williams, L.A., Trees, AJ. (2003). Systematic review of the distribution of the major vector-borne
parasitic infections in dogs and cats in Europe. Veterinary Records, 152, 97-105. DOLI:
10.1136/vr.152.4.97

Zajac, AM., Conboy, G.A. (2012). Veterinary clinical parasitology, 8th ed., Wiley-Blackwell Publishing,
Chichester, West Sussex, England, pp. 13-14.

URL1: https://www?2.univet.hu/qpweb/qp10/index.ph

@@@@ © Copyright 2022 by the authors. This is an open access article under the terms
BY NC ND

and conditions of the Creative Commons attribution (CC-BY-NC-ND) license 4.0.

ACTA AGRARIA KAPOSVARIENSIS
85


https://doi.org/10.1046/j.1365-2559.2001.01099.x
https://doi.org/10.2298/mpns1508273r
https://doi.org/10.1016/j.pt.2019.01.003
https://doi.org/10.1007/s00347-012-2541-z
https://doi.org/10.1128/CMR.00012-12
https://doi.org/10.2478/s11687-006-0046-5
https://doi.org/10.2478/s11687-006-0046-5
https://doi.org/10.1126/science.3287615
https://doi.org/10.1111/j.1863-2378.2010.01379.x
https://doi.org/10.1089/vbz.2011.0949
https://doi.org/10.1016/j.vetpar.2015.02.016
https://doi.org/10.1186/1756-3305-3-62
https://doi.org/10.1186/1756-3305-3-62
https://doi.org/10.1136/vr.152.4.97
https://www2.univet.hu/qpweb/qp10/index.php
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en

