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ABSTRACT. Dirofilariosis is a parasitic disease caused by helminths of the genus Dirofilaria. Climatic changes are
considered to be main risk factors for dirofilariosis spreading. In the Slovak Republic, canine subcutaneous dirofilariosis
was recorded for the first time in 2005. In 2007 the first coordinated research project started to detect possible endemic
infections and to determine their magnitude. A total of 984 dogs were examined for the presence of microfilariae within
2007–2008. Modified Knott test and PCR were used for microfilariae detection and for Dirofilaria species
identification. Dirofilariosis was diagnosed in 196 dogs which represents an overall prevalence of 19.9%. The majority
of infected dogs came from southern regions of Slovakia. In the regions of Trnava and Nitra 45.2% and 31.4% of the
dogs surveyed were infected, respectively. The highest prevalence of dirofilariosis was detected in shepherd and watch
dogs (45.7%), and hunting dogs (40.5%). In the group of police dogs, 20.5% animals were infected. Dirofilaria repens
was detected in all infected dogs. In seven animals co-infection with Dirofilaria immitis was present. 
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In tro duc tion

Di ro fi la rio sis is a pa ra si tic di se ase cau sed by hel -
min ths of the ge nus Di ro fi la ria. In Eu ro pe the most
im por tant spe cies are Di ro fi la ria re pens and Di ro fi -
la ria im mi tis. D. re pens is a pa ra si te of sub cu ta ne -
ous tis su es, D. im mi tis is a cau sa ti ve agent of pul -
mo na ry and he art form of di ro fi la rio sis. Li fe cyc le
of Di ro fi la ria spp. in vo lves car ni vo res (dogs, cats,
fo xes, etc.) as de fi ni ti ve ho sts and se ve ral mo squ ito
spe cies are in ter me dia te ho sts (or vec tors) of the pa -
ra si te. Vi vi pa ro us fe ma les li ving in sub cu ta ne ous
tis su es or pul mo na ry ar te ries, re le ase mi cro fi la riae
in to the blo od cir cu la tion. Mi cro fi la riae are in ge sted
by mo squ ito thro ugh the blo od me al and mo ult in to
se cond and third la rval sta ges. La rval de ve lop ment
in mo squ ito ta kes 8–20 days de pen ding on the tem -
pe ra tu re [1]. In fec ti ve L3 la rvae are trans mit ted to a
new de fi ni ti ve host du ring a next blo od me al. In
sub cu ta ne ous tis su es L3 la rvae mo ult in to L4 and
L5 sta ges. L5 la rvae mi gra te to the pul mo na ry ar te -

ries (D. im mi tis) or stay in sub cu tis (D. re pens). De -
ve lop ment of L3 in fec ti ve la rvae to adult worms in
de fi ni ti ve host ta kes 6–9 mon ths. Hu mans be ca me
ac ci den tal ho sts whi le bit ten by an in fec ted mo -
squito. 

Cli ma tic chan ges, in par ti cu lar glo bal war ming,
exten si ve flo ods re sul ting in in cre ased abun dan ce of
mo squ ito es, along with an in cre ased dog mo bi li ty
are con si de red to be ma in risk fac tors for Di ro fi la -
ria spre ading. At pre sent, sub cu ta ne ous di ro fi la rio -
sis cau sed by D. re pens is con si de red to be the fa -
stest spre ading ar th ro pod -bor ne di se ase in Eu ro pe
[2,3]. 

In the Slo vak Re pu blic, ca ni ne sub cu ta ne ous di -
ro fi la rio sis was re cor ded for the first ti me in 2005
[4] whi le the first con si stent and co or di na ted re se -
arch star ted in Fe bru ary 2007. The aim of this stu dy
was to per form the first de ta iled epi de mio lo gi cal su -
rvey of ca ni ne di ro fi la rio sis in Slo va kia, to de tect
po ssi ble en de mic in fec tions and to de ter mi ne the ir
re al ma gni tu de.

1 Praca prezentowana w trakcie XVIII Wrocławskiej Konferencji Parazytologicznej „Różnorodność oddziaływania układów pasożyt-
żywiciel w środowisku”; Wrocław-Karpacz, 21-23 maja 2009 r. 
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Ma te rials and me thods

Wi thin 2007–2008 a to tal of 984 dogs of dif fe -
rent age, gen der, bre ed and use we re exa mi ned for
the pre sen ce of mi cro fi la riae in the ir blo od stre am.
The blo od sam ple col lec tion was per for med in co -
ope ra tion with se ve ral ve te ri na ry prac ti ces. Blo od
sam ples from po li ce and mi li ta ry dogs we re col lec -
ted wi thin co ope ra tion with the Slovak Mi ni stry of
In te rior and the Slovak Mi ni stry of De fen se. All the
ve te ri na rians we re asked to cho ose dogs ran dom ly
and to fill the qu estion na ire co ve ring all ba sic in for -
ma tion on dog (age, gen der, bre ed, uti li za tion, po -
ssi ble vi sits abro ad, lo ca li ty of re si den ce, cli ni cal si -
gns). 

Mo di fied Knott test was used for mi cro fi la riae
de tec tion. Blo od and 2% for ma lin mi xtu re was cen -
tri fu ged (1500 rpm, 5 min), su per na tant was de can -
ted and se di ment was sta ined with 0.5% me thy le ne
blue. Sta ined se di ment was exa mi ned un der a mi -
cro sco pe at 150× ma gni fi ca tion [5]. 

All sam ples po si ti ve by Knott test we re ana ly zed
by PCR for spe cies de ter mi na tion. DNA of
microfilariae for PCR ana ly sis was extrac ted from
200 µl of ci tra te -tre ated blo od using DNe asy Blo od
and Tis sue Kit (Qia gen). Am pli fi ca tion of the frag -
ments of cy to chro me oxi da se sub u nit 1 (CO1) ge ne
was per for med using spe ci fic D. re pens and D. im mi -
tis pa irs of pri mers ac cor ding to Ri sh niw et al. [6].

Re sults

Mi cro fi la riae we re de tec ted in 196 of 984 dogs
which re pre sents an ove rall pre va len ce of 19.9%.
Si gni fi cant dif fe ren ces in the le vel of in fec tion oc -
cur ren ce we re fo und be twe en in di vi du al re gions.
The ma jo ri ty of in fec ted dogs ca me from so uthern
re gions of Slo va kia. In the re gions of Trna va and
Ni tra 45.2% and 31.4% of the dogs su rvey ed we re

in fec ted, re spec ti ve ly. Mo re than 24.0% dogs we re
po si ti ve in Bra ti sla va and Košice re gions. The lo -
west pre va len ce of ca ni ne di ro fi la rio sis was de tec -
ted in nor thern part of Slo va kia (Žili na 2.2%, Prešov
7.0% and Trenčín re gion 7.8%) (Ta ble 1, Fig. 1).
The num ber of mi cro fi la riae in 1 ml of blo od va ried
be twe en one up to se ve ral hun dred spe ci mens. 

The hi ghest pre va len ce of di ro fi la rio sis was de -
tec ted in she pherd and watch dogs (45.7%), and
hun ting dogs (40.5%). In the gro up of po li ce dogs,
129 (20.5%) in di vi du als out of 629 exa mi ned we re
in fec ted. Low pre va len ce of di ro fi la rio sis was fo und
among com pa nion dogs (7.4%) (Fig. 2). 

Di ro fi la ria re pens was de tec ted in all in fec ted
dogs using PCR. In se ven ani mals co -in fec tion with
Di ro fi la ria im mi tis was pre sent. No sin gle in fec tion
cau sed by D. im mi tis was fo und. 

Au to chtho no us so ur ce of in fec tion has be en con -
fir med al most in all in fec ted dogs. 

Di scus sion and conc lu sions

The re sults of this su rvey de mon stra te that ca ni -

Table 1. Canine dirofilariosis in Slovakia: number of dogs examined and infected in individual regions

Region No. of dogs examined No. of dogs infected Prevalence (%)  

Bratislava 140 34 24.3  

Trnava 73 33 45.2  

Nitra 185 58 31.4  

Banská Bystrica 96 14 14.6  

Trenčín 102 8 7.8  

Žilina 92 2 2.2  

Prešov 143 10 7.0  

Košice 153 37 24.2  

Slovak Republic 984 196 19.9

Fig. 1. Prevalence of canine dirofilariosis in the regions
of Slovakia (BA–Bratislava, TT–Trnava, NR–Nitra,
BB–Banská Bystrica, TN–Trenčín, ZA–Žilina,
PO–Prešov, KE–Košice)
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ne sub cu ta ne ous di ro fi la rio sis is wi de spre ad among
dogs in so uthern part of Slo va kia. Two en de mic lo -
ca li ties we re iden ti fied in the ter ri to ry of Slo va kia:
Da nu bian Low land and Záho rie re gion in so uth we -
stern part of the co un try and Eastern Slo vak Low -
land in so uthe astern Slo va kia. Afo re men tio ned re -
gions are cha rac te ri zed as the war mest parts of Slo -
va kia with high me an an nu al air tem pe ra tu res and
pe rio dic flo ods in the ri ver sys tem. 

High pre va len ce of in fec tion in wor king dogs
(she pherd -, watch -, hun ting - and po li ce dogs) re pre -
sents an in con si de ra ble ve te ri na ry pro blem, whe re -
as the di se ase (in par ti cu lar pul mo na ry and he art
forms cau sed by Di ro fi la ria im mi tis) and its phar -
ma co the ra py may cau se the throm bo sis and he art
fa ilu re espe cial ly in ani mals expo sed to phy si cal
excer ci se. 

De spi te the fact that all in fec tions we re con si de -
red to be au to chtho no us, the exact de ter mi na tion of
the lo ca li ty of the ori gin of in di vi du al in fec tion ca -
ses is ve ry dif fi cult. The re ason is the exten si ve mo -
bi li ty of dogs. For exam ple, po li ce dogs spend se ve -
ral we eks per year in a tra ining cen tre lo ca ted in
Záho rie that is con si de red to be en de mic area of
sub cu ta ne ous di ro fi la rio sis. It co uld be as su med that
it is a ma in re ason of high num ber of in fec ted po li -
ce dogs in nor thern re gions of Slo va kia with cli ma -
ti cal ly less fa vo ra ble con di tions as well as of gre at
dif fe ren ces be twe en pre va len ce in po li ce and mi li ta -
ry dogs. 

In re la tion to zoo no tic cha rac ter of this pa ra si tic
di se ase, the risk of hu man in fec tion is al so of im por -
tan ce in par ti cu lar in en de mic lo ca li ties. In Slo va kia
two au to chtho no us ca ses of hu man sub cu ta ne ous di -
ro fi la rio sis ha ve be en re por ted in 2007 and in 2008.
Both ca ses we re re por ted from we stern Slo va kia, in
the re gions of Bra ti sla va and Trna va [7,8]. 
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Fig. 2. Dirofilaria infections in dogs of different
utilization


