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 Canine vector-borne diseases (CVBDs) register an 

increasing prevalence around the world. 

 These diseases are caused by a diverse range of 

pathogens, which are transmitted by different arthro-

pod vectors, such as ticks and insects. Some of them 

have a zoonotic character which make them even 

more important. 

 The aim of this study was to establish the preva-

lence of CVBDs in dogs originated form urban and peri-

urban areas of Bucharest. For this, a retrospective stu-

dy was performed on 356 dogs presented in the Veteri-

nary Clinic, Faculty of Veterinary Medicine of Bucha-

rest, during of January 2015 - April 2016. 

 In the study were included dogs showing clinical 

signs compatible for VBDs, such as: fever, anemia, 

anorexy, granulocytosis, trombocytopaenia. Whole 

blood EDTA samples were collected from dogs and fur-

ther tested for CVBDs using blood smears and sero-
® ®logical tests (SNAP 4Dx  Plus from Idexx Laborato-

ries). Overall, 22.47% (80/356) of the dogs were po-

sitive for large piroplasms (Babesia spp.) and 26.10% 

(93/356) were serologically-positive to one or more of 

the tested pathogens. Of the last ones, the highest se-

roprevalence was registered for Dirofilaria immitis 

(23.03%), followed by Ehrlichia canis (2.25%), 

Anaplasma spp. (2.25%), and Borrelia burgdorferi 

(0.56%). Mixed infections with D. immitis + Anaplas-

ma spp. (3 dogs; 0.84%), D. immitis + E. canis (2 

dogs; 0.56%), E. canis + B. burgdorferi (1 dog; 0.28 

%) and E. canis + Anaplasma spp. (1 dog; 0.28%) 

were detected. The findings emphasize high exposure 

of dogs to VBDs in the study area, some of zoonotic 

concern, and indicate potentially high risks for the 

both dogs and human health. 
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 Bolile transmise de vectori la câine ȋnregistrează o 

prevalenţă din ce ȋn ce mai crescută la nivel global.

 Aceste boli sunt cauzate de o paletă largă de 

agenți patogeni şi sunt transmise de artropode vectori 

precum căpuşe, insecte; unele dintre aceste boli au 

caracter zoonotic, ceea ce le face şi mai importante.

 Scopul prezentului studiu a fost de a stabili preva-

lenţa bolilor transmise de vectori la cȃini originari din 

Bucureşti şi zone limitrofe. Pentru aceasta, a fost efec-

tuat un studiu retrospectiv pe un număr total de 356 

de cȃini care s-au prezentat la Clinica Facultăţii de 

Medicină Veterinară din Bucureşti în perioada ianuarie 

2015 - aprilie 2016. 

 Ȋn studiu au fost incluşi cȃini cu semne clinice de 

suspiciune pentru boli transmise de vectori, precum 

febră, anemie, inapetenţă, granulocitoză, trombocito-

penie. De la aceştia au fost colectate probe de sȃnge 

recoltate pe EDTA care au fost apoi testate prin me-

toda frotiului de sânge colorat panoptic (May-Grun-

wald Giemsa) pentru diagnosticul babesiozei şi prin 

metode de diagnostic serologic cu teste rapide imuno-
® ®cromatografice (SNAP 4Dx  Plus, Idexx Laboratories) 

pentru detectarea Ag de Dirofilaria immitis și anticorpi 

specifici pentru Ehrlichia canis, Anaplasma spp., Bor-

relia burgdorferi. Rezultatele au evidențiat faptul că 

22,47% (80/356) dintre cȃinii investigați au fost diag-

nosticați cu babesioză şi 26,10% (93/356) au fost 

serologic pozitivi la unul sau mai mulţi dintre patogenii 

selectaţi pentru studiu, cu următoarele valori de sero-

prevalenţă: D. immitis -23,03%, urmată de  E. canis -

2,25%, Anaplasma spp. -2,25% şi Borrelia burgdor-

feri -0,56%. Au fost de asemenea diagnosticate in-

fecţii mixte precum: D. immitis + Anaplasma spp. (3 

cȃini; 0,84%), D. immitis + E. canis (2 cȃini; 0,56%), 

E. canis + B. burgdorferi (1 cȃine; 0,28%) şi E. canis + 

Anaplasma spp. (1 cȃine; 0,28%). 

 Analiza rezulatelor obţinute subliniază o expunere 

crescută a cȃinilor din zona studiului la bolile transmise 

de vectori, unele reprezentȃnd zoonoze, ceea ce indică 

un potenţial crescut de risc atât pentru sănătatea ani-

mală, cât și pentru cea umană.
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Canine vector-borne diseases (CVBDs) represent 

a complex group of diseases including babesiosis, ana-

plasmosis, borreliosis, dirofilariosis and ehrlichiosis 

causing illness in companion animals and having also 

zoonotic potential (20, 21). 

Through global travel and economy new vectors 

and diseases are brought in non endemic areas. Cli-

mate change further increase risks through higher 

temperatures and longer vector seasons (6, 7, 8). The 

complex relationships between humans and animals 

bring an impact both to human and animal health, 

creating a new „one health” concept (5).

Information regarding data on the presence of ca-

nine vector borne diseases, pathogens or vectors, has 

increased in the last few years worldwide and across 

Europe. However, limited studies on CVBDs have been 

performed for Romania, considering the very diverse 

arthropod fauna to which dogs are exposed (12, 18).

In Romania, there are few studies on the preva-

lence of CVBD's reporting seroprevalence values for D. 

immitis varying from 3.3% to 18.70%, A. phagocyto-

philum from 5.5% to 16.00%, and for E. canis from 

2.1% to 4.00% (11, 17). Moreover, increasing of the 

vector population abundance, in the both rural and ur-

ban areas, as well as the changing in their dynamics 

can increase the risks for CVBDs (13).  

Therefore, the aim of the present study was to in-

vestigate the ocurrence of selected VBDs and the 

associated risk factors on dogs originated from Bucha-

rest urban and periurban area.

MATERIALS AND METHODS 

A retrospective study was performed on a total 

number of 356 dogs which were presented in the Vete-

rinary Clinic, Faculty of Veterinary Medicine of Bucha-

rest,  during of January 2015 - April 2016. All dogs 

came from the Bucharest area and had no recorded 

history of travelling outside Romania.

In the study were included dogs showing clinical 

signs compatible for VBDs. All dogs were subjected for 

complete medical history and routine clinical exami-

nation, followed by biochemical and hematological in-

vestigations. From dogs suspected for VBDs, whole 

blood EDTA samples were collected and further tested 

for selected CVBDs using blood smears and serological 
® ®tests (SNAP 4Dx  Plus from Idexx Laboratories).

The SNAP 4Dx Plus test is an in-clinic ELISA com-

mercial kit for the detection of Dirofilaria immitis anti-

gen and antibodies for Anaplasma phagocytophilum / 

Anaplasma platys, Ehrlichia canis, Ehrlichia ewingii, 

and Borrelia burgdorferi.

The blood smear method was used for testing for 

intraerythrocytic piroplasms (12). For this, thin blood 

smears were prepared, air-dried and stained using the 

panoptic May-Grünwald Giemsa method and then exa-

mined by light microscopy at 1,000×.

RESULTS AND DISCUSSIONS

A total number of 356 dogs, suspected for VBDs 

were included in the study. The 356 dogs consisted of 

204 (57.3%) males and 152 (43.7%) females; 298 

were pure-bred (30 different breeds), and 58 were 

mixed breed dogs. The dogs' age varied from 4 months 

to 16 years.  All dogs had access to urban green areas 

and all were owned dogs.

Data regarding travel, tick exposure, routine de-

worming practice  and use of prophylactic measures 

for ectoparasites were recorded as provided by the 

dog owners. 

The majority of pet owners used endoparasiticides 

and ectoparasiticides in their pets as a prophylactic 

measure, but not always following a correct treat-

ment. 

The dogs included in the study showed clinical 

signs compatible for VBDs and based on the hema-

tology and biochemistry findings, were further tested 

for some selected arthropod-borne pathogens.

Subsequentlly, the following abnormalities were 

registered: anemia, fever, hemoglobinuria, granulocy-

tosis, trombocytopaenia, elevated liver enzymes, high 

blood urea nitrogen  and high blood creatinine levels.

The infection rate for selected arthropod-borne 

pathogens in dogs from Bucharest area is displayed in 

Table 1. 

Overall, 22.47% (80/356) of the dogs tested  were 

positive for intraerytrocytic large piroplasms (Babesia 

spp.), using the blood smear method (Fig. 1), while, 

26.10% (93/356) were serologically-positive to one or 

more of the tested pathogens. For the last ones, the 

highest seroprevalence was registered for Dirofilaria 

immitis (23.03%), followed by E. canis (2.25%), Ana-

plasma spp.(2.25%) and Borrelia burgdorferi (0.56%)

Mixed infections with D. immitis + Anaplasma spp. 

(3 dogs; 0.84%), D. immitis + E. canis (2 dogs; 0.56 

%), and E. canis + Borrelia burgdorferi (1 dog; 0.28 

%) and  E. canis + Anaplasma spp. (1 dog; 0.28%) 

were detected.

Data regarding age, breed, sex and season were 

collected from the dogs included in the study (Table 2), 

showing a higher number of positive samples in male 
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population. Regarding age,the highest prevalence was 

recorded for adult dogs between 1-6 years. 

The seasonal dynamics (Fig.2) shows an increased 

number of CVBDs diagnosed  during March –June in-

terval of the year.

Fig. 1.  Blood smear of dogs showing: 

A. morula of Ehrlichia spp.;   

B.  intraerythrocytic merozoites 

of large Babesia piroplasms (ob 100x)

Fig. 2. Annual dynamics of canine vector 

borne diseases diagnosed during 

of January 2015 - April 2016

Similar studies in Europe and Romania have been 

reported different values of seroprevalence regarding 

some selected VBDs pathogens.

In Romania, recent studies present an increasingly 

number for CVBD's.  

In an epidemiologycal study in Romania, Mircean 

et al. (17) have been reported similar values of sero-

prevalence for E. canis (2.1%), but higher values for 

A. phagocytophilum (5.5%) and lower values for D. 

immitis (3.3%). Another study conducted on dogs 

originated from Bucharest area (11) reported similar 

values with D. immitis (18.68%) and E. canis (4%) 

and higher prevalence on A.  phagocytophilum (16%).  

Prevalence reported for D. immitis in some Euro-

pean countries are very different, from 0.6 to 80% in 

Italy, 0.6 to 6.8% in France, 1.6% in Switzerland, 

6.2% in Serbia, from 10 to 34% in Greece according to 

Traversa et al. (25). Canine dirofilariosis caused by D. 

immitis is considered endemic in northern regions of 

Italy with prevalence rates ranging from 22  to  80% in 

dogs untreated with prophylactic drugs (8, 19, 

22). The high prevalence of babesiosis (of 

22.47%) confirms the incresing risks for this 

VBD. Both large piroplasms, B. canis and B. 

vogeli have been molecularly identified in both 

dogs and their ticks in Romania (14, 15).

The seroprevalence of E. canis antibodies in 

dogs has been reported in several countries: 

Italy 6.4% (24), France 0.33% (Pantchev et al., 

2009a), and the U.S. 0.33–0.6% (1). 

The prevalence of E. canis infection in dogs 

in Italy, estimated by serological surveys varied 

from 14.9% in southern Italy (19) to 46.7% in 

Sardinia (3). 

A serological study of selected vector-borne 

diseases in shelter dogs in  central Spain repor-

ted higher prevalence for A. phagocytophilum (19.0 

%) and for E. canis (5%) (4). In Portugal, Cardoso et 
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al. (2) had reported high risks of healthy dogs serolo-

gical tested for CVB-pathogens, like D. immitis (3.6 

%), E. canis (4.1%), B. burgdorferi (0.2%), Anaplas-

ma spp. (4.5 %). Similarly, in a study in Germany, 

41.9% (26/62) of healthy dogs were found to be sero-

positive for A. phagocytophilum (16). In Germany, 

some of CVB-pathogens, like Babesia spp., Leishma-

nia spp., D. immitis or E. canis have been recorded in 

travelling and imported dogs (including from Roma-

nia) (10). Warming trends and other changes pro-

jected by global circulation models could affect vector-

borne diseases and climate change can affect the 

complex ecosystems required to maintain disease (9).

CONCLUSIONS

The present study is adding new insights regarding 

occurence of CVBDs in Bucharest area. Overall the 

findings emphasize that some CVBDs are higly pre-

valent such as babesiosis and heartworm disease 

among dogs and suport the idea that both veterina-

rians and pet owners should be aware of the vector 

borne diseases risks and the zoonotic potential of 

hemoparasites in dogs.
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