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 Abstract 

The goals of this study were to determine the prevalence of Dirofilaria immitis in dogs using 

Antigen detection Enzyme-linked immunosorbent assay (Ag-ELISA) and Antibody detection Enzyme-

linked immunosorbent assay (Ab-ELISA), as well as to investigate some of the disease's epidemiological 

risk factors. In Babylon province, Iraq, 450 blood samples were taken from dogs of both sexes and 

different ages. The interviews with dog owners provided epidemiological information. The cumulative 

prevalence of Dirofilaria immitis in dogs in Babylon province was 12.66% and 12.22% respectively, 

based on Ag-ELISA and Ab-ELISA. According to the Kappa value, the Ag-ELISA test and the Ab-

ELISA test for diagnosing dirofilariasis in dogs have a mean that is of superior compatibility (0.92). The 

following are some of the risk factors linked to a higher prevalence of dirofilariasis: medium age dogs 4 - 

6 years old, males, outdoor feeding, stray dogs, in western and southern regions of the province, and 

summer months. In Dirofilaria imitis - infected animals, Red blood cell counts (RBC), hemoglobin, and 

packed cell volume all decreased, but White blood cell counts (WBC), neutrophils, lymphocytes, 

monocytes, and eosinophils all increased significantly. AST, ALT, ALP, total bilirubin, BUN, creatinine, 

total protein, globulin, and cardiac troponin-I (cTn-I) all increased. Finally, the infection with Dirofilaria 

immitis is common in Babylon province, and there are various risk factors associated with its prevalence. 
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1. Introduction  

 Canine filariasis is a parasitic worm 

transmitted by dogs that is a serious public 

health concern in subtropical and tropical 

climates, affecting 886 million people in 52 

countries (World Health Organization, 2019). It 

is an important zoonotic disease that infects 

dogs, cats, ferrets, foxes, wolves, coyotes, and 

many other wild carnivores which are reservoirs 

for Dirofilariasis. Dirofilaria immitis and 

Dirofilaria repens are parasitic worms that can 

infect dogs, cats, wolves, foxes, and humans 

(Magi et al., 2012). Dirofilaria immitis adult 

stages dwell on the right side of the heart and the 

pulmonary artery (Omar et al., 2018).  
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The adult female worms release 

microfilariae into blood circulation of the 

definitive host (Magi et al., 2012). The most 

hazardous species is Dirofilaria immitis, which 

causes canine heartworm disease, which can be 

fatal in dogs, whereas Dirofilaria repens, which 

causes pruriginous dermatitis, is less harmful 

(Genchi et al., 2009). In humans, Dirofilaria 

immitis may cause pulmonary nodules and 

Dirofilaria repens may cause pruriginous 

dermatitis, subcutaneous and ocular nodules 

(Gonzalez Miguel et al., 2010). 

According to Chandana et al. (2018), the 

prevalence of filariasis in rural areas was 81.8 % 

in dogs and 75 % in cats, which is significantly 

higher than the urbanized areas (62.4 % in dogs 

and 26 % in cats), while Nithiuthai (2003) found 

that Dirofilariasis is present in 46.17 - 46.67 % 

of stray dogs and 10.20 - 11.78 % of household 

http://www.jpsscientificpublications.com/
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dogs. Infected dogs exhibit symptoms such as 

fever (103.4°F), respiratory distress, depression, 

hyperpnoea, anorexia, severe respiratory distress 

with coughing, bloody vomiting, 

hemoglobinuria, diarrhea, weakness, severe 

dehydration coupled with pale mucus 

membrane, and abrupt death (Al-Salihi et al., 

2019). The detection of circulating antibody and 

antigen, the modified Knott test, PCR, 

microfilariae concentration assays, 

echocardiography, and radiography were all 

employed in the diagnosis of the disease in dogs 

(Rubin et al., 2020). The current research aims 

to assess the prevalence of Dirofilaria immitis 

infection in dogs, as well as the disease's risk 

factors and some of the infection's hematological 

and biochemical alterations. 

2.Materials and Methods                                                                                                                          

Collection of Blood samples 

Blood samples were gathered from 450 

dogs (144 pet dogs, 128 police dogs, and 178 

stray dogs) in Babylon province, Iraq. The sex, 

age, breed, and rearing condition were recorded. 

Blood samples were taken using jugular or 

cephalic venipuncture with 20 g x ½ inch 

needles. Two ml of blood was collected in 

heparinized vacutainer tubes for hematological 

parameters, and three ml of blood was collected 

in plain vacutainer tubes. After centrifuging the 

coagulated blood, the serum was collected and 

kept at – 20 °C for biochemical parameters and 

Enzyme linked immunosorbent assays (ELISA). 

In the present study, the dogs younger than 1 

year and the dogs which received anthelmintics 

were excluded. 

Indirect ELISA (Antibody Enzyme-Linked 

Immunosorbent Assay) 

An Indirect ELISA method was used to 

assess the presence of anti-Dirofilaria immitis 

antibodies in serum samples. For the 

determination of HD Ab concentration in canine 

serum, the Canine HD Ab (Shenzhen Lvshiyuan 

Biotechnology Co. Ltd. Guangdong, China) 

Dirofilaria immitis IgG antibody ELISA test kit 

was used. The test was conducted by the 

manufacturer's guidelines. An automatic plate 

reader (BioTek ® Elx800, USA) was used to 

measure the optical densities at 480 nm.  

Direct ELISA (Antigen Enzyme-Linked 

Immunosorbent Assay) 

Antigens generated from the ovary of 

mature Dirofilaria immitis female worms were 

detected using an enzyme-linked immunosorbent 

assay (ELISA) kit (Diro CHEK®, 

SYNBIOTICS Corporation, San Diego, CA 

92127, USA). The test was carried out according 

to the manufacturer's instructions. The 

appearance of blue color in the serum sample 

indicates the presence of heartworm antigen. 

Hematological tests 

The heparinized blood samples were 

used to calculate hematological parameters such 

as erythrocytes, hemoglobin, packed cell 

volume, and leukocytes using a Hematology 

analyzer (Mythic 18VET/France). The method 

was carried out according to the hematology 

analyzer system guidebook, and a total of 2 ml 

of blood samples were used for the test, while 

the differential leukocyte count was performed 

by staining the blood smears with Giemsa dye 

and calculating the parameters using the 

approach of (Weiss et al., 2010). 

Biochemical tests 

Biochemical analysis of Aspartate 

aminotransferase (AST), Alanine 

aminotransferase (ALT), Alkaline phosphatase 

(ALP), Total bilirubin, blood urea nitrogen 

(BUN), creatinine, total protein, albumin, and 

globulin were performed on animal serum 

samples using special cassettes in a chemistry 

analyzer (IDEXX- Vet Test, Arachem/USA). 

The method was carried out according to the 

chemical analyzer system guidebook, and 40 μl 

of serum samples were used for the test.  

Estimation of Cardiac Troponin I 

A commercially available cTn-I enzyme-

linked immunosorbent assay kit (EAGLE, 

Biosciences, Italy) was used to assess cardiac 

troponin-I (cardiac biomarker) in the serum of 

unwell dogs. The ELISA was carried out, and 
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the results were calculated according to the 

manufacturer's instructions.  

Statistical analysis 

The Relative risk (RR) for the 

association between risk factors for Dirofilaria 

immitis was calculated using Epi-Info TM 7 

software's 2 by 2 tables, and the differences in 

the prevalence of Dirofilaria immitis between 

various risk factors were assessed using IBM-

SPSS statistics version 19's two-sided Chi-

square and Fischer's exact test (version 7). T-test 

was used to evaluate the differences in 

hematological and biochemical parameters.  

3. Results 

Antigen-ELISA and Antibody-ELISA 

techniques were used to evaluate 450 serum 

samples in this investigation. According to the 

Antigen-ELISA and Antibody ELISA 

procedures, the total prevalence of Dirofilaria 

immitis in dogs in Babylon province was 12.66 

% (57 out of 450) and 12.22 % (55 out of 450) 

(Table - 1). The Antigen-ELISA and Antibody-

ELISA procedures were perfectly compatible, 

with a Kappa value of 0.92, indicating that both 

tests were highly effective in diagnosing 

Dirofilaria immitis in dogs (Table - 2). 

The prevalence of Dirofilaria immitis 

infection in dogs was significantly higher in the 

4 to 6years old group (18.93 %) (RR: 6.437 

times, CI: 2.334 - 17.757) than in the young (1 -

3) and old (7 - 9) years old groups 2.94 % and 

14.48 %, respectively, according to an Antigen 

ELISA test. Males had a greater prevalence of 

Dirofilaria immitis infection 19.06 % (RR: 3.400 

times, CI: 1.848 - 6.254) than females 5.60 %. 

Outdoor feeding animals had a considerably 

greater prevalence of Dirofilaria immitis 

infection 20.22 % (RR: 2.619 times, CI: 1.582 -

4.335) than indoor feeding animals 7.72 % 

Infection with Dirofilaria immitis was observed 

in 20.22 % of stray dogs (RR: 9.707 times, CI: 

3.052 - 30.879), compared to 2.08 % of pet dogs 

and 14.06 % of police dogs (Table - 3). 

The prevalence of infection was 

significantly higher in the western, southern 

regions of Babylon province, where it was 23.91 

% and 21.59 %, respectively (RR: 5.739, 5.181 

times respectively, CI: 2.056 - 16.015, 1.833 -

14.641 respectively), compared to the central, 

eastern, and northern parts, where it was 4.16 %, 

5.81 % and 7.95 %, respectively (Table - 4). The 

incidence of Dirofilaria immitis infection was 

influenced by the seasons (P≤ 0.05). The 

summer season had a significantly higher 

prevalence of Dirofilaria immitis infection, at 

27.86 % (RR: 9.475 times, CI: 2.997- 29.949), 

compared to 2.94 %, 7.14 %, and 10.52 % in the 

winter, spring, and autumn seasons, respectively 

(Table - 5). 

In comparison to the control group, the 

hematological study of Dirofilaria immitis 

infected dogs indicated a significant drop in 

RBC counts, packed cell volume, hemoglobin 

values, and a significant increase in WBC 

counts, neutrophils, lymphocytes, monocytes, 

and eosinophils (Table - 6). A considerable 

increase in AST, ALT, ALP, total bilirubin, 

BUN, creatinine, total protein, globulin, and 

cardiac troponin- I levels were found in 

Dirofilaria immitis infected dogs' serum 

biochemistry (Table - 7). 

Table - 1: The overall prevalence of Dirofilaria immitis infection in dogs by using antigen ELISA 

and antibody ELISA tests 

Test type Number of 

samples 

tested 

Total number 

of positive 

samples 

Infection 

percentage 

(%) 

Antigen- 

ELISA 

 

450 

57 12.66 

Antibody- 

ELISA 

55 12.22 
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Table - 2: Comparison of Antigen-ELISA and Antibody-ELISA tests for the diagnosis of Dirofilaria 

immitis in dogs based on the Kappa value 

Antigen – ELISA test  

Total 

Number 

Uninfected Infecte

d 

55 2 ** 53 Infected Antibody – 

ELISA 

Test 
395 391 4 * Uninfected 

450 393 57 Total No. 

**False positive; *False negative 

Table - 3: Based on the Antigen-ELISA test, the relative risk of several factors related to the 

prevalence of Dirofilaria imitis 

Antigen-ELISA test No. of 

tested 

dogs 

 

Factors P-value 95% 

Confidence 

Interval 

(CI) 

Relative 

Risk 

(RR) 

No of positive 

(%) 

Ages 

  1 a(2.94) 4 136 1 - 3  

0.00016 2.334-17.757 6.437 c(18.93) 32 169 4 - 6  

0.00068 1.734-13.978 4.924 b(14.48) 21 145 7 - 9  

Gender 

  1 a(5.60) 12 214 Females 

0.00018 1.848-6.254 3.400 b(19.06) 45 236 Males 

     Husbandry 

  1 a(7.72) 21 272 Indoor feeding 

0.00009 1.582-4.335 2.619 b(20.22) 36 178 Outdoor feeding 

Type of Dogs 

  1 a(2.08) 3 144 Pet dogs 

0.0002 2.035-22.385 6.750 b(14.06) 18 128 Police dogs 

0.00007 3.052-30.879 9.707 c(20.22) 36 178 Stray dogs 

The values that differ significantly amongst risk factors (P<0.05) are denoted by different superscript letters (a,b, or c)  

Table - 4: The relative risk of geographical factors related to the prevalence of Dirofilaria immitis 

by using Antigen-ELISA test 

Antigen-ELISA test  

Number 

of dogs 

 

Geographical 

factors 
P-value 95 % 

Confidence 

Interval (CI) 

Relative 

Risk 

(RR) 

No of 

positive 

(%) 

  1 a(4.16) 4 96 Central parts 

0.608 0.387-5.029 1.395 b(5.81) 5 86 Eastern parts 

0.278 0.578-6.300 1.909 c(7.95) 7 88 Northern parts 

0.0003 1.833-14.641 5.181 d(21.59) 19 88 Southern parts 

0.0008 2.056-16.015 5.739 e(23.91) 22 92 Western parts 

The values that differ significantly amongst risk factors (P<0.05) are denoted by different superscript letters (a, b, c, d, e). 
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Table - 5: The relative risk of seasonal factors related to the prevalence of Dirofilaria immitis by 

using Antigen-ELISA test 

Antigen ELISA test Numbe

r of 

dogs 

 

Seasonal 

factors 

 

P-

value 

95% 

Confidence 

interval (CI) 

Relative 

Risk 

(RR) 

No of positive 

(%) 

  1 a3 (2.94) 102 Winter 

0.164 0.662-8.906 2.428 b(7.14) 8 112 Spring 

0.028

5 

1.039-12.326 3.578 c(10.52) 12 114 Autumn 

0.000

5 

2.997-29.949 9.475 d(27.86) 34 122 Summer 

The values that differ significantly amongst risk factors (P<0.05) are denoted by different superscript letters (a,b,c or 

d) 

Table - 6: Hematological parameters in Dirofilaria immitis - infected dogs and healthy dogs 

Hematological values 

 

Healthy animals 

(Control) 

(n = 50) 

Infected 

animals 

(n = 57) 

Red blood cellsx 106/μl 6.42 ± 0.45a 4.96 ± 0.26b 

Haemoglobin (gm/dl) 14.58 ± 1.32b 9.87 ± 0.64a 

Packed cell volume (%) 40.43 ± 3.72a 27.52 ± 2.12b 

White blood cells x 103/μl 8.72 ± 0.93b 16.31 ± 1.14a 

Neutrophils % 77.18 ± 3.21a 82.51 ± 2.25b 

Lymphocytes % 3.28 ± 0.16a 5.21 ± 0.46b 

Monocytes % 0.62 ± 0.03a 2.09 ± 0.15b 

Eosinophils % 1.66 ± 0.16a 8.74 ± 1.21b 

Basophils % 2.11 ± 0.32a 2.22 ± 0.11a 
Mean±SE bearing different alphabets in a row differ significantly(P<0.05).  

Table – 7: Serum biochemical parameters in Dirofilaria immitis - infected dogs and healthy dogs 

Infected animals 

(n = 57) 

Healthy animals 

(control) (n = 50) 

Serum biochemical values 

47.25 ± 3.42b 24.42 ± 3.12a AST U/L 

86.43 ± 2.52b 52.18 ± 3.61a ALT U/L 

164.58 ± 8.42b 82.42 ± 4.22a ALP U/L 

1.32 ±  0.03b 0.36 ± 0.04a Total bilirubin mg/dl 

74.28 ± 5.31b 31.62 ± 3.63a BUN mg/dl 

4.32 ± 0.05b 1.36 ± 0.03a Creatinine mg/dl 

8.86 ± 0.12a 6.94 ± 0.45b Total protein g/dl 

3.58 ± 0.03a 3.65 ± 0.26a Albumin g/dl 

5.86 ± 0.02a 3.26 ± 0.14b Globulin g/dl 

15.48 ± 1.3b 0.38 ± 0.04a cTn-I  ng/ml 

Mean±SE bearing different alphabets in a row differ significantly (P<0.05); AST (Aspartate aminotransferase), ALT (Alanine 

aminotransferase), ALP (Alkaline phosphatase), BUN (Blood Urea Nitrogen), cTn-I (Cardiac troponine-I).    
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4. Discussion  

The prevalence of Dirofilaria immitis 

varies depending on climatic and environmental 

factors, diagnostic processes, vector population, 

and infection status (occult or patent) (Razi et 

al., 2010). In Babylon province, the total 

prevalence of Dirofilaria immitis in dogs was 

12.66 % and 12.22 % respectively, according to 

the Antigen ELISA test and the Antibody ELISA 

test. These findings are lower than those of (Atia 

and Yakoob, 2009), who reported a prevalence 

of 72.72 % in dogs in Karbala Governorate, Iraq, 

based on observation of adult Dirofilaria immitis 

parasites in the right ventricle of the heart, the 

middle and lower lobes of the left and right 

lungs, the pulmonary artery, and their pulmonary 

vessels. 

The current findings are lower than those 

of (Al-Salihi et al., 2019), who used a 

conventional Polymerase Chain Reaction (PCR) 

to discover the prevalence of Dirofilaria immitis 

in police canines (K-9) in Al Muthanna 

Governorate, Iraq, was 38.46 %. This study's 

prevalence of Dirofilaria immitis in dogs was 

lower than that reported by (Satjawongvanit et 

al., 2019), who used PCR technology to find the 

prevalence of Dirofilaria immitis in dogs in the 

Bangkok Metropolitan Region/Thailand was 

57.89 %. The prevalence of Dirofilaria immitis 

in dogs in this study was similar to that found by 

Magi et al. (2012), who used an Antigen 

detection - Enzyme linked immunosorbent assay 

(Antigen-ELISA) and Knott's modified test to 

find that the prevalence of Dirofilaria immitis in 

dogs in Tuscany/central Italy was 12.5 %.  

The current study's prevalence of 

Dirofilaria immitis in dogs was greater than the 

findings of (Megat Abd Rani et al., 2010 and 

Simsek, 2016), who used a conventional PCR 

technique and an Antigen-ELISA test to find that 

the prevalence of Dirofilaria immitis in dogs was 

1.5 % and 3.72 % in India and Turkey, 

respectively. This study's prevalence of 

Dirofilaria immitis in dogs was greater than that 

reported by Razi et al. (2010) who used an 

immunochromatographic antigen rapid test and a 

modified Knott test to identify a prevalence of 

Dirofilaria immitis in dogs of 6 % in Ahvaz, 

Iran. The prevalence of Dirofilaria immitis in 

dogs in our investigation was greater than that 

reported by (Omar et al., 2018), who found that 

the prevalence of Dirofilaria immitis in dogs was 

7.82 % in Riyadh, Saudi Arabia, using the 

Antigen – ELISA technique. 

The current investigation found that the 

tests utilized in this study were quite effective in 

diagnosing Dirofilaria immitis in dogs, which is 

consistent with (Omar, et al., 2018). In the 

current study, the prevalence of Dirofilaria 

immitis was significantly higher in the median 

age dogs (4 - 6 years) compared to young age 

dogs (1 - 3 years) and old age dogs (7 - 9 years), 

which is consistent with Siwila et al. (2015) and 

may be due to their longer exposure to 

mosquitoes, especially in endemic areas (Atkins, 

2005). Males had a considerably higher 

prevalence of Dirofilaria immitis than females, 

which is consistent with (Razi et al., 2010; 

Siwila et al., 2015) findings. This could be due 

to male dogs' stronger attraction to mosquitoes, 

or it could be due to male dogs being kept 

outside to defend safety and property (Song et 

al., 2003). Several prior studies were conducted 

in Turkey (Oge et al., 2003), Japan (Ryo et al., 

2000), Taipei (Fan et al., 2001), and Dominican 

Republic (Duran Struck et al., 2001) found no 

significant differences between males and 

females.  

In the current study, the prevalence of 

Dirofilaria immitis was considerably greater in 

outdoor feeding dogs than indoor feeding dogs, 

which is consistent with earlier research from 

Spain (Montoya et al., 2000), South Korea 

(Song et al., 2003), and Turkey (Yildirim et al., 

2006). The outdoor feeding dogs all the time 

have higher chances of being bit by mosquitoes 

than indoor feeding dogs, and the dogs without 

prevention from the mosquito bites have a higher 

risk of getting an infection with Dirofilaria 

immitis parasites.  

In the current study, the prevalence of 

Dirofilaria immitis was considerably greater in 

stray dogs than in police and pet dogs, which is 

consistent with the findings of Atkins (2005), 

who discovered a higher prevalence of infection 
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in sporting and hunting dogs, which he attributed 

to their use in-field training as well as for 

defense and safety purposes, which increases the 

risk of exposure to infected mosquitoes. 

In the current study, the prevalence of 

Dirofilaria immitis was much higher in the 

western and southern parts of Babylon province 

than it was in the eastern, northern, and central 

parts. This result is compatible with (Emanuelle 

et al., 2018) who reported different prevalence in 

several regions in Brazil. These differences in 

the prevalence between regions may be 

attributed to the high populations of stray dogs 

and police dogs in the western and southern 

regions which were used for guarding purposes 

that increases the exposure of the dogs to the 

infected mosquitoes while the population of pet 

dogs is higher in the eastern, northern and 

central regions which are reared indoor that 

decreases their exposure to the infected 

mosquitoes. 

In this study, the prevalence of 

Dirofilaria immitis in dogs was higher in the 

summer than in the winter, spring, or autumn 

seasons. This finding is consistent with (Omar et 

al., 2018), who found that summer seasons have 

a higher prevalence of Dirofilaria immitis 

infection than other seasons. This finding is 

attributed to the high abundance of mosquito 

vectors in the summer season than in other 

seasons of the year. For Dirofilaria immitis to 

grow into infective third-stage larvae (L3) in 

mosquitos, the temperature of the environment is 

important (Mac Call et al., 2004). 

In the current study, the blood of 

Dirofilaria immitis - infected dogs had lower 

amounts of erythrocytes, hemoglobin, and 

packed cell volume. This conclusion is in line 

with the findings of Hashem (2007); Atyha 

(2017). This observation is related to anemia, 

which is linked to RBC hemolysis due to 

destructive motility of microfilaria, as reported 

by Kitagawa et al. (2001) in Dirofilaria immitis 

infected dogs with hemoglobinuria. Up to 80 

days after infection, macrocytic anemia was 

found in infected dogs, followed by normocytic 

and hypochromic anemia, according to Ziegler et 

al. (2005). 

In this study, the blood of Dirofilaria 

imitis - infected dogs had considerably higher 

amounts of Leukocytes (WBC), lymphocytes, 

neutrophils, eosinophils, and monocytes. This 

finding is compatible with the results of Hashem 

(2007) who reported a marked leucocytosis 

associated with neutrophilia, lymphocytosis, 

monocytosis, and eosinophilia in infected dogs. 

The greater monocyte and neutrophil numbers 

were for phagocytic clearance of microfilariae or 

tissue breakdown products. The eosinophilia 

may be due to sensitivity to the foreign proteins 

of Dirofilaria immitis that occurs due to the 

immune phenomenon (Feldman et al., 2000). 

Due to intense antigenic stimulations, 

lymphocytes were changed into plasma cells to 

produce antibodies, resulting in lymphocytosis. 

There was a considerable increase in AST and 

ALT levels in Dirofilaria immitis - infected dogs 

in the current investigation. This finding is 

compatible with the results of (Hashem, 2007). 

Both enzymes AST and ALT were produced 

inside hepatic cells and may reach the 

bloodstream through the rupture of hepatic cells. 

So, the elevated levels of these enzymes indicate 

the damage of the hepatic cells (Atyha, 2017). 

The increase in total bilirubin could be due to 

hemolysis, hemolytic anemia, which causes 

hemolytic jaundice (Kitagawa et al., 2001; 

Anuchai et al., 2006; Anuchai et al., 2006). The 

significantly higher levels of BUN and 

creatinine in the infected dogs with Dirofilaria 

immitis in the current study is compatible with 

the results of Hashem (2007) which may be 

attributed to severe renal dysfunction, 

intravascular hemolysis, and metabolic acidosis 

(Anuchai et al., 2006; Kitagawa, et al., 2011). 

There was a considerable increase in total 

protein and globulins in the current 

investigation, which could be attributable to the 

release of hemoglobin from destructed 

erythrocytes and the elevation of globulin 

concentration in response to parasite antigens 

(Moustafa et al., 2009). There was a 

considerable increase in cardiac Troponin-I in 

the serum of Dirofilaria imitis - infected dogs in 

the current investigation, which is consistent 
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with (Carreton et al., 2017) findings. The 

troponin-I is an intracellular protein and its 

presence in the blood circulation reflects its 

release from the cardiomyocytes and confirms 

the injuries of cardiac muscle cells, thus the 

troponin-I is a cardiac biomarker that evaluates 

the myocardial integrity. The severity of the 

myocardial injury is linked to troponin-I levels 

(Macrae et al., 2006).   

5. Conclusion 

In the Babylon province, the Dirofilaria 

immitis is common among dogs, with stray dogs 

being more infected than police and pet dogs. 

Males, outside feeding, stray dogs, seasons, and 

regions are all risk factors in the spread of 

Dirofilaria immitis.   
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