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V COMPL VECTOR-BORNE PARASITIC INFECTION IN DOGS FROM LITHUANIA 
 

Zoja Mikniene �Veterinarian equine anaesthesiologist, haematologist and toxicologist, Lecturer, Large 
Animal Clinic, Lithuanian University of Health Science, Kaunas, Lithuania. 
 

The main aim of the thesis is to evaluate dirofilariasis cases in dogs in Lithuania. The study was 
carried out in Veterinary Small Animal Clinic �Kaivana� and LUHS, VA, Large Animal Clinic in 2015-2016. A 
total of 103 randomly selected dogs were examined for microfilariae. All positive for microfilaria dog blood 
samples were tested using Knott's test and microfilaria were morphologically identified. The analysis of 
clinical findings has shown that the prevalence of microfilariae was 26.8 % in males and 21.6 % in females. 
Mix breed dogs showed higher prevalence (43.5 %) than pure breed dogs (P > 0.05). Obtained data indicate 
that dogs with microfilariae showed no clinical signs � 47.8 %. 21.7 % of the dogs had digestive tract 
disturbances and 17.4 % of the dogs - haematological disorders. Dogs kept outside showed higher 
prevalence of infestation than dogs kept inside (P < 0.05). Complete blood count when compared with 
healthy dogs, was not a significant diagnostic indicator of dirofilariasis. Most of 30 % of canine with 
microfilaria were clinically healthy. 

Key words: Dirofilariosis, blood smears, dog. 
 

      
 

  � -  ,   ,  
      , , . 

 
    �     . 
 2015-2016  « »       

LUHS, V.A.,     .    103  
   .      

     .  -    
 Knott        -

.       26,8%,  
21,6%  .        (P > 0,05) 

   (43,5%).       
   � 47,8%.  21,7% -  -  , 17,4% -

   .       
.         

   (P <0,05).     
 (59,4%)   (5,6%)    .   



     

 

38 

        
 .    30%    . 

 : ,  , . 
 

       
 

  �  - ,   ,  
       , , . 

 
           . 

       « »  , . ., 
    2015-2016 .       103 
  .        

    ,    . 
   ,     26,8 %  
  21,6 %  .        

(43,5%),     (P> 0,05).     ,  
       � 47,8 %.  21,7 %    

    17,4 %  -  .    
     . ,   ,  

   ,  ,    (P<0,05). 
  30 %      . 

 : ,  , , , . 
 

In the last decade the presence of zoonotic disease caused by Dirofilaria genus nematodes has been 
increasing. Dirofilariaimmitis parasites wild and domestic dogs, cats and human populations in tropic and 
temperature climate regions. Dirofilariarepens is found in central Europe, Asia and Africa [1, . 286]. 
Epidemiological data show that Dirofilaria nematodes are widespread around the globe. Countries, especial-
ly from North Europe, that have never encountered them are reporting unpresented cases of dirofilariasis. 
New cases confirm the hypothesis that in spite of preventative and control measures, infection continues to 
spread [2, . 20]. These changes may be attributed to climate change, increasing pet populations and 
increased travelling with pets. [3, . 20], [4], [5]. Among all Dirofilaria species, D. immitis and D. (Noch-
tiella) repens are the most relevant for their pathological effects, high prevalence and disease rates. 
D. immitis causes cardiopulmonary dirofilariasis in cats and dogs; D. repens causes subcutaneous 
dirofilariasis. In humans, D. immitis and D. repens can cause lung, subcutaneous and ophthalmic dirofila-
riasis [3]. 

Diarofilariasis can be diagnosed by detecting microfilaria on blood smears by light microscopy when 
microfilariaemia is high [6]. Microfilariaemia can be investigated from a fresh drop of venous blood. The 
blood is smeared on a microscope slide, cover slipped and microscoped under low magnification. Microfilaria 
are visualised moving between red blood cells [7]. The modified Knott�s method or the filter test enable 
detection of microfilaria when parasitemia is low [8]. These methods are sensitive and enable distinguishing 
microfilaria based on morphological criteria [7]. The method concentrates the microfilaria, allows staining and 
lyses red blood cells, enhancing microfilaria visibility. Dirofilaria and Dipetalonema microfilariae can be 
accurately distinguished by their length and width [8, .229]. The average dimensions of D. immitis micro-
filaria are 302 µm in length, 6 µm in width, a tapered anterior end and a straight tail. D. repens microfilaria 
are around 389 µm in length, 9 µm in width, have a tapered anterior end and a button hook tail [9]. 

Histochemical staining microfilariae can be differentiated by their acid phosphatase activity: D. immitis 
microfilariae show enzyme activity around the excretory pore and anal pore. Meanwhile, acid phosphatase is 
active only around the anal pore of the D. repens. Acatocheilonema spp. microfilariae exhibit uniform 
phosphatase activity in the whole body [9]. 

In 30 % of dog blood samples, microfilariae are not found in spite of confirmed presence of large 
worms. A negative blood smear does not exclude the possibility of infection [10]. Dirofilariasis is a discon-
certing zoonosis � veterinarians play a crucial role in combating the spread of the infection. A combination of 
suspicion raising clinical signs, correct diagnostic methods, and appropriate prevention and treatment 
measures can protect pets as well as their owners.  

No cases of canine dirofilariasis has been reported in Lithuania. Limited awareness of the disease and 
false certainty that the disease does not exist in Lithuania results in dogs carrying and facilitating the spread 
of Dirofilaria spp. nematodes. The nematode can remain asymptomic for prolonged periods of time, 
exacerbating the problem. Multiple authors suggest annual testing for Dirofilaria spp. antigens or light 
microscopy of a blood smear. For our study we chose to test dogs visiting the veterinary clinic. We 
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performed routine blood analysis to identify potential cases of dirofilariasis and prove the benefits of simple 
blood testing for microfilariae. 

The objectives of the study were: analyse Dirofilaria spp. prevalence in dogs of different age, sex and 
breed; analyse clinical symptoms and analyse Dirofilaria spp.occurence in dogs based on different living 
conditions and preventative measures. We hypothesized that some of the dogs has Dirofilariasppinfection 
without clinical symptoms. 

Materials and Methods 
The study was conducted from 2015 October to 2016 of February at Kaunas veterinary clinic 

�KAIVANA�. During the study, dogs were randomly screened for potential Dirofilaria spp.microfilaraemia by 
performing a blood test and writing data into a registry. For each of 103 dogs, blood samples were 
investigated, clinical signs were evaluated, the medical and social history, preventative measures from 
ectoparasites and black flies were noted. Blood samples were drawn from the deep antebrachial vein 
(v. profundaantebrachii) or the saphenous vein (v. saphena) into labelled EDTA tubes. The blood sample 
was placed on a microscope slide, cover slipped and microscoped under an OPTIKA B500TPL microscope 
under 10x magnification. In the case of microfilariae move between red blood cells (Fig. 1).  
 

 
 

Figure 1. Microfilaria move between RBC without stain. 
 

Blood smears were stained with a �Hemacolor� staining kit. A droplet of blood is placed on a glass 
slide. Another slide was gently placed at a 45° angle until the blood dispersed uniformly. Then, a cover slip 
was gently slided over the glass slide to form a uniform film. The slide was dried for 10 minutes at room 
temperature. The dried sample was dipped in a fixative solution for 5 seconds, then into an eosin solution for 
3 seconds and a haematoxylin solution for 6 seconds. The slide was washed with a buffer solution 
(pH = 7.2), dried and microscoped using an oil immersion objective lens (100 x magnification). Microfilaria 
stained blue between blood cells (Fig. 2, 3). 
 

  
 

Figure 2, 3. Microfilaria stained blue between blood cells. Wright-Giemsa stain. 
 

All positive microfilariae blood samples were examined used for modified Knott�s test. In the test, the 
volume of the total sediment was measured under a light microscope and microfilariae were morphologically 
identified and counted. A morphological blood test was done using the haematologicalanalyser MS4-5 
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(MELET SCHLOESING Laboratories, France). Red blood cell, leukocyte, lymphocyte, neutrophil and platelet 
counts, haemoglobin concentration, haematocrit, mean corpuscular volume, mean corpuscular haemoglobin 
and mean corpuscular haemoglobin concentration were measured. The data were summarized, statistically 
evaluated and interpreted. Blood sample data were coded and logged into Excel 2011 for Windows 
(Microsoft, JAV). Data analysis was performed in STATISTICA 22.0 for Windows. Blood morphological data 
were compared with ANOVAs by comparing groups based on sex, age and factors associated with 
parasites. A post-hoc LSD test (Least Significant Difference � Fisher test) and Chi-square were used to 
identify pairs of significant groups (P < 0.05). Exact binomial 95 % confidence intervals (CI) were established 
for proportions. Blood sample results are presented as means and standard errors (±SE). 

Results 
Out of 103 dogs blood samples tested, 32 (31.1 %) were positive for at least one pathogen. 

Nineteen (18.4 %) dogs were positive only for Dirofilariarepens. Co-infection with two pathogens 
(i.e. Dirofilariarepens.+Babesia canis) were detected in 3 dogs (1.9 %) and one dog (i.e. Dirofilariare-
pens+Anaplasmaphagocitophilum(Ehrlichiacanis) (1.0 %) (Table 1). 
 

Table 1. Prevalence accession number and percentage of nucleotide identity of vector-borne 
pathogens detected in 32 dogs from Lithuania. 

 

Pathogen Positive dogs 
n % 95% CI (Wilson method) 

Single infection 28 27.2 19.5 36.5 
Dirofilariarepens 19 18.4 12.1 27.0 
Babesiacanis 8 7.8 4.0 14.6 
Anaplasmaphagocitophilum 1 1.0 0.2 5.3 
Co-infections 4 3.9 1.5 9.6 
Dirofilariarepens+Babesiacanis 3 2.9 1.0 8.2 
Dirofilariarepens + 
Anaplasmaphagocitophilum 

1 
1.0 0.2 5.3 

Singe+co-infections (  1 agents) 32 31.1 22.9 40.6 
 

The blood sampleswere grouped into six dog breeds (based on the Federation CynologiqueInter-
nationnale (FCI) breeds nomenclature). The breed classification is shown in Table 2. The data show that 
Dirofilariarepens.in blood was most often found in mixed-breed dogs (24.4% 10/41,). Eighth (27.6 % 8/29) 
were from working class dogs � Pinscher and Schnauzer � Molossoid and Swiss Mountain group dogs 
(27.3 % 3/11). 
 

Table 2. The sex and breed distribution of positive Dirofilariarepens. in dogs. 
 

Items Numbers of 
examined 

Microfilaria (single) positive prevalence 
rate 

Co-infections 
positive prevalence 

rate 
n (%) 95 % CI n (%) 

Sex Male 56 11 (19.6) 11.3-31.8 4 (7.1) 
Female 37 8 (21.6) 11.4-37.2 - 
Total  103 19 (18.4) 12.1-27.0 4 (7.1) 

Breed  Toy dogs 13 1 (7.7) 1.4-33.3 - 
Terriers 9 1 (11.1) 2.0-43.5 - 
Pincher, 
Schauzer 

11 3 (27.3) 9.7-56.6 - 

Working dogs 29 8 (27.6) 14.7-45.7 1 (3.4) 
Mix breed 41 8 (19.5) 10.2-34.0 3 (4.9) 
Total 103 19 (18.4) 12.1-27.0 4 (7.1) 

 
Positive blood samples with Dirofilariarepens and co-infection were categorised based on the sex of 

the dog. The results are displayed in Table 2. The fifteen (26.8 % 15/56) samples of dogs were positive for 
microfilariae were male; eight (21.6 % 8/37) samples were female. 

The age of the dog was registered in months to analyse the relationship between the age of the dog 
and the occurrence of Dirofilariarepens. The relationship is displayed in figure 4. 
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Figure 4. Microfilaria prevalence by age in 103 dogs from Lithuania 

 
Results show that microfilariae were most often found in young dogs at the age of 30�120 months old.  
The relationship between dog living conditions and Dirofilaria repens.occurrence is displayed in 

table 3. 
 

Table 3. Prevalence accession numbers and percentage of identity of vector-borne pathogens 
detected in 103 dogs depending on diagnosis of diseases, used preventive measures and dogs living 
conditions from Lithuania 
 

Items  Positive dogs 

 

Numbers 
of 

examined 

Microfilaria 
positive 

prevalence 
rate n (%) 

95% CI (Wilson 
method) % 

Co-infections 
n (%) 

Others 
vector-borne 
pathogens 

n (%) 
Clinically healthy 35 7 (20.0) 10.0% 35.9% 4 (11.4) 1 (2.8) 
Digestive system 19 5 (26.3) 11.8% 48.8% - 1 (5.3) 
Urinary system 7 1 (14.3) 2.6% 51.3% - 1 (14.1) 
Skin, bones and 
muscles 11 1 (9.1) 1.6% 37.7% 

1 (9.1) - 

Nervous system 4 2 (50.0) 15.0% 85.0% - - 
Cardiac, vascular and 
respiratory system 8 2 (25.0) 7.1% 59.1% 

- - 

Blood system 12 4 (33.3) 13.8% 60.9% 3 (25.0) 7 (58.3) 
Oncology 7 1 (14.3) 2.6% 51.3% - - 
With prevention 71 3 (4.2) 5.5% 37.6% 1 (1.4) 3 (4.2) 
Without prevention 32 16 (50.0) 20.8% 93.9% 3 (9.4) 6 (18.8) 
Keep outside 40 13 (32.5) 20.1 48.0 4 (10.0) 5 (12.5) 
Keep inside 42 4 (9.5) 3.8 22.1 - 3 (7.1) 
Animal shelters 21 2 (9.5) 2.7 28.9 - 1 (4.8) 

 
Dogs that were kept outside were detected microfilariae more often than those kept inside 

(42.5 % 17/40 and 9.5 %, 4/42). Dogs in animal shelters comprised 9.5 % (2/21) of all dogs positive for 
Dirofilariarepens in blood samples. The 4 cases were co-infected of Dirofilariarepens+B. canis (10 % 4/10) 
were found in dogs kept outside.Preventive measures from vector-borne pathogens (topical solutions and 
prevention collars) and Dirofilariarepens presence are displayed in table 3. Dogs that received no preventive 
measures were more often positive for microfilariae or co-infections than dogs that did receive preventive 
measures (59.4 % (19/32) and 5.6 % (4/71)). 

Blood samples for finding Dirofilariarepens were taken randomly from dogs visiting the clinic. We 
categorised diseased dogs by affected organ systems. The distribution of concurrent diseases in the 
background of Dirofilariarepens is shown in table 3. Based on the data, eleven (31.4 % 11/35) of dogs 
positive for Dirofilariarepens were asymptomatic. Five dogs (26.3 %) were diagnosed with gastrointestinal 
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disturbances. Changes in blood count occurred in four (33.3 % 4/12) of dogs positive for Dirofilariarepens. 
Two patients (50.0 % 2/4) each were diagnosed with nervous system, cardiovascular and respiratory tract 
diseases (25.0 % 2/8). 

Based on different parasites in blood smears, dogs were categorised into different groups. Mean blood 
count parameters along with standard errors (±SE) were calculated. Minimum and maximum values and 
blood sample parameter changes in response to Dirofilariarepens are shown in table 4. 
 

Table 4. Change of average of blood index in dogs with vector-bone infection (±SE) 
 

Index 
Dirofilariare-

pens 
Dirofilariarepens 
+ Babesiacanis 

Dirofilariarep
ens + 

Anaplasmap
hagocitophil

um 

Babesiacanis 
Anaplasmap

hagoci-
tophilum 

Clinically 
healthy 

n/ N 19/ 103 3/ 103 1/ 103 8/ 103 1/ 103 71/ 103 

RBC, x10-12 /L 6,55±0,44  
(3,92-8,86) 

7,23±1,25  
(5,27-9,56) 

8,48  
(8,48-8,48) 

6,41±0,73  
(4,01-8,63) 

7,98 
(7,98-7,98) 

6,70±0,23  
(2,27-8,43) 

WBC, x10-9/L 20,24±3,53  
(10,19-53,30) 

22,79±7,18  
(8,8-32,86) 

19,55  
(19,55-
19,55) 

19,46±5,81 
(5,5-50,12) 

9,43 
(9,43-9,43) 

16,33±1,14  
(6,0-34,56) 

PCV, % 0,49±0,03  
(0,26-0,69) 

0,53±0,95  
(0,36-0,69) 

0,71 
(0,71-0,71) 

0,47±0,53  
(0,31-0,65) 

0,59 
(0,59-0,59) 

0,68±0,17  
(0,17-6,25) 

Hb, g/l 146,92±10,24  
(82-200) 

165,33±32,54 
(113-225) 

187  
(187-187) 

144,0±15,23 
(96-191) 

178  
(178-178) 

151,29±5,16 
(55-195) 

THR, x10 -9/L 266,1±41,09 
(120-509) 

124,5±58,5  
(66-183) 

318  
(318-318) 

199,14±32,37
(55-318) 

259  
(259-259) 

260,00±18,23
(90-529) 

MCV, fl 68,34±7,77  
(37,6-76,2) 

74,5±2,3  
(72,2-76,8) 

84,1 
(84,1-84,1) 

74,2±0,88 
(69,8-76,8) 

74,3  
(74,3-74,3) 

75,5±0,89 
(63,9-82,3) 

MCH, pg 22,5±0,54 
(20,4-24,6) 

23,25±0,25  
(23,0-23,5) 

22,0 
(22,0-22,0) 

22,6±0,52  
(21,0-24,7) 

22,3 
(22,3-22,3) 

22,56±0,38  
(17,0-25,4) 

MCHC, g/l 299,5±6,1 
(262-319) 

313±13,0 
(300-326) 

262 
(262-262) 

305,29±6,70 
(278-336) 

300,0  
(300,0-
300,0) 

299,44±3,84 
(239-328) 

 
Abbreviations: RBC- erythrocyte count, WBC-leucocyte count; THR- trombocytes count; Hb - haemoglobin 
concentration, PCV - haematocrit, MCV - mean corpuscular volume, MCH- the mean corpuscular 
haemoglobin, MCHC - mean corpuscular haemoglobin concentration 
The results are expressed as mean ± standard deviation 
n = number of vector-bone infected dogs N = the number of animals participated in the study 

Discussion 
The study analysed 103 dog blood samples, 23 of which contained single or co-infected microfilariae, 

potentially belonging to Dirofilariarepens nematodes. Mixed-breed dogs most often carried microfilariae 
compared to other breeds. There was also a tendency for males to be infected with Dirofilariarepens more 
often than females. Males contracted microfilariae almost twice as often as females. However, our findings 
were not statistically significant (P > 0.05). Dogs younger than 3 years did not have microfilariae. 

Our data suggest that living conditions statistically significant influence infection with Dirofilariarepens 
nematodes (P < 0.05). Dogs kept outside have a higher probability of contracting microfilariae. Nineteen 
(59.4 % 19/23) of dogs that had positive blood samples with Dirofilariarepens were kept outside. Four 
(5.6 % 4/23) of dogs with positive Dirofilariarepenswere kept inside.  

Antiparasitic preventive measures show substantial effect compared to sporadic or absent preventive 
measures. Sixteen (50.0 % 16/23) of blood smears from dogs that have not received preventive measures 
contained microfilariae, whereas the incidence of microfilariae in dogs that have received preventive 
measures was 5 times lower (4.2 % of all cases). Furthermore, antiparasitic measures decreased the 
incidence of B. canis � 2.91 % of dogs that have received preventive measures were positive for B. canis 
compared with 4.85 % of dogs that have not received any prophylaxis. Need constants use of prevention 
from vector-borne pathogens. 

Dirofilariarepens is insidious in that the infection and subsequent organ damage, especially of the 
heart, often remain asymptomatic for prolonged periods of time [11]. Our study found that 47.8 % (11/23) of 
infected dogs (Dirofilariarepensor co-infections) were asymptomatic and had not clinical signs to raise 
suspicion. Typically, Dirofilariarepens affects the cardiovascular system; D. repens � the skin. 8.7 % (2/23) of 
dogs in our study had cardiovascular damage and 4.3 % (1/23) of infected dogs had skin problems. 

The literature on the changes in blood count during Dirofilariarepens infection is sparse. H. P. Hoch 
[11] noted that the complete blood count and laboratory investigations usually return unchanged with some 
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occurrence of eosinophilia, thrombocytopenia and anaemia. Our study conducted complete blood counts, 
allowing us to compare dogs with vector-bone infection and healthy dogs (control group). Dogs with 
circulating Dirofilariarepens microfilariae showed statistically significant (P < 0.05) erythropenia compared to 
controls, 6.55±0.44 x10-12/Land 6.70±0.23 x10 12/L, accordingly. Haematocrit was statistically significant 
(P < 0.05) lower in all dogs with vector-borne pathogens in blood smears as well (0.49±0.03 %; 0.53±0.95 %; 
0.47±0.53 %; 0.59 %). Haemoglobin was slightly decreased in infected dogs with Dirofilariarepens compared 
to controls (146.92±10.24 g/l and 151.29±5.16 g/l, accordingly).  

Conclusions 
Dirofilariarepens microfilariae were most often found in dogs ranging from 36 to 120 months old in 

Lithuania Kaunas. Most cases of infection occurred in dogs aged 60 and 108 months (17.39 % of positive 
cases each). Males had higher propensity to contract Dirofilariarepens than females (28.8 % and 21.6 %, 
accordingly). More positive blood smears belonged to mixed-breed dogs (43.48 %) than to purebred 
dogs.21.7 % of dogs were diagnosed with gastrointestinal disease and 17.39 % of patients were diagnosed 
with haematological disturbances. The living conditions significantly affected the incidence of Dirofilariare-
pens. Dogs that were kept outside had microfilaria more often than dogs kept inside. Preventive measures 
decrease the incidence rate of Dirofilariarepens5.6 % of dogs that received preventive measures had 
microfilariae compared to 59.4 % of dogs that did not receive consistent prophylaxis. 

The study suggests that following morphological changes in blood and routine blood drop microscopic 
exam is a significant diagnostic test to distinguish dogs infected with Dirofilaria spp. microfilaria from healthy 
dogs and others vector-borne pathogens. To identify a species we suggest to using Knott�s test. Also 31.4 % 
of dogs with confirmed microfilariae were clinically healthy. 
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