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ABSTRACT
Background: Canine parvovirus is the primary etiology of hemorrhagic diarrhea and mortality in puppies worldwide.
Aim: This study was designed to investigate canine parvovirus in dogs in Baghdad by rapid testing.
Methods: Rectal swabs were collected from 864 dogs presenting at sixteen private veterinary clinics with clinical 
signs including vomiting, anorexia, nausea, and regurgitation. All dogs were subjected to detailed clinical, physical, 
and laboratory investigations from early October 2021 until April 2023.
Results: A total of 127 dogs were positive for parvovirus using the rapid test. The total infection rate of CPV was 
14.69%, with a higher infection rate recorded in dogs less than 6 months and 3 months of age at 44.09% and 41.73%, 
respectively. A significant infection rate was reported in male dogs compared with female dogs, and the Terrier breed 
showed a higher infection rate than the other breeds included in this study. Fever was present in 78.33% of infected 
dogs as well as another clinical signs related to CPV infection. The infection rate was 71.65% in vaccinated dogs 
and 28.35% in unvaccinated dogs. After the treatment steps, 87.4% of the infected dogs recovered, and 12.6% of the 
infected dogs died. 
Conclusion: CPV is circulating in dogs in Baghdad city, and unvaccinated dogs younger than 6 months were most 
susceptible to the virus.
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Introduction
Canine parvovirus is a small DNA virus, which is a 
nonenveloped with a single-strand genome that is 
included in the Parvoviridae family (Mia and Hasan, 
2021). There are two types of parvovirus that infect 
canines: CPV-1 or the minute virus of canine and CPV-
2. Canine parvovirus-2 is dominant in Belgium, Japan, 
Australia, and the United States and is later recorded 
worldwide (Tuteja et al., 2022).
Parvovirus is highly resistant to many disinfectants and 
is susceptible to halogen disinfectants, for example, 
sodium hypochlorite, which is commonly used for 
decontamination in veterinary clinics and pet animal 
housing facilities because of its broad-spectrum activity 
(Cavalli, et  al., 2018). The predisposing factors to 
parvovirus infections in puppies are lack of protective 
immunity, internal parasites, unsanitary conditions, 
overcrowded conditions, and environmental stressful 
conditions (Khare, et al., 2020).
Canine parvovirus infection transmitted by fecal–oral 
method via contact with contaminated animal feces or 
contaminated surfaces of infected dogs (Mia and Hasan, 

2021). The winter season, small age, nonvaccination, 
local breed, and male sex were recorded as much 
higher risk factors for canine parvovirus enteritis in 
Bangladesh. (Nizami et al., 2020).
The parvovirus infection causes high morbidity, 
reaching 100% in 10% of adult dogs and 90% in 
puppies (Pandya et  al., 2017), regardless of the 
vaccination against canine parvovirus-2 strains; the 
infection remains a significant economic and veterinary 
concern. (Mazzaferro, 2020). The first report of canine 
parvovirus infection in Iraq was published in 2010 
(Al-Bayati et al., 2010), and molecular detection was 
conducted in 2012 (Ahmed et  al., 2012). This study 
aimed to investigate the infection rate of parvovirus 
disease in dogs in Baghdad, Iraq.

Materials and Methods
Study area and design
During the period from early October 2021 to April 
2023, a survey was conducted of 864 dogs in sixteen 
veterinary clinics located in Baghdad city, and data 
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were collected from cases of dogs with clinical signs 
referred to as gastrointestinal disturbances.
Data and samples
A total of 864 dogs presented to private veterinary 
clinics were examined with a history of vomiting, 
anorexia, nausea, or regurgitation and were selected 
and underwent detailed clinical, physical examinations 
and laboratory investigations. Data from every case 
were recorded in questionnaire including breed, age, 
sex, vaccination status, and details and the protocols of 
treatments used. A general examination was performed, 
including temperature, pulse, and respiration. 
Fecal swabs were taken to examine using the rapid 
monoclonal antibody test kit (Rohi Biotechnology test 
kit) (Fig. 1). The inclusion criteria for this study of all 
dogs showed gastrointestinal disturbance signs and the 
exclusion criteria included healthy animals.  

Results
The total infection rate was found in 14.69% (127/864) 
of tested dogs by the rapid monoclonal antibody test 
(Fig. 2).
Depending on the infected breeds distribution, the 
results showed that the infection rate of CPV in the 
Terrier breed was a higher percentage of infection 
(26.771%), while the lowest infection rate of breeds 
was in Samoyed, Chow, Golden retriever, Shih Tzu, 
Bulldog, Kangal, and Pit bull (0.787%) (Table 1). The 
results also revealed that a higher infection rate was 
recorded in dogs less than 6 months 44.09%, while 
a low infection rate was recorded in dogs aged more 
than 6 months 8.66% (Table 2); a high infection rate in 
canine parvovirus 48.7% has been found in dogs aged 

between 1 and 3 months in comparison with 4 and 6 
months 17.2% and older than 6 months dogs at 8.3%.
In the present study, the number of dogs with signs 
of canine parvovirus was significantly higher in male 
dogs 65.355% compared with female dogs 34.645% 
(Table 3).
Depending on the clinical signs, 78.33% of the infected 
dogs experienced fever, 33.33% suffered from diarrhea, 
61.66% suffered from bloody diarrhea, 58.33% suffered 
from vomiting, and 65% of the infected dogs suffered 
from dehydration (Figs. 3 and 4), (Table 4).
The total infection rate of canine parvovirus in the 
current study was 71.65% in vaccinated dogs and 
28.35% in unvaccinated dogs (Table 5). Our study also 
recorded that 87.4% of infected dogs recovered after 
treatment, and 12.6% of infected dogs died (Table 6).

Discussion
There are several ways to detect the antigen of the 
parvovirus in dog feces, such as using antigen rapid test 
kits, which enable the antibodies parvovirus specific to 
combine with antigens in dog feces with high accuracy 
(Mildbrand et al., 1984). The present results coincide 
with many results reported by researchers (Esfandiari 
and Klingeborn, 2000), and another study results 
reported by (Mosallanejad et al., 2008), who used the 
same rapid test kit that revealed high specificity and 
sensitivity to detect the parvovirus in Iran. Oh et al., 
(2006) used the kit to investigate antibodies of canine 
parvovirus.
The results also revealed a higher infection rate in 
dogs less than 6 months. This finding corresponds 
with McCaw and Hoskins, (1997), who found that 

Fig. 1. Rohi Biotechnology test kit.

http://www.openveterinaryjournal.com


http://www.openveterinaryjournal.com 
K. I. Oleiwi et al.� Open Veterinary Journal, (2025), Vol. 15(1): 395-401

397

puppies aged between 6 weeks and 6 months are more 
susceptible to infection. These results also support the 
earlier reports (Nahat et al., 2015; Sen et al., 2017) that 
also concluded the highest canine parvovirus infection 
rate at 58.3% in dogs up to 6 months age group, while 
11.11% infection rate of canine parvovirus in dogs 
aged older than 18 months recorded in Bangladesh; 
a high infection rate of canine parvovirus 48.7% has 
been found in dogs aged between 1 and 3 months in 
comparison with 4–6 months 17.2% and older than 6 
months dogs at 8.3%.
The infection rate in male dogs were higher than female 
dogs which in lined with previous studies of Gombak 
et al., (2008) and Thomas et al., (2014), who recorded a 
significant infection rate of canine parvovirus in 78.26% 
of male dogs. The male sex infection preference might 
be because of the greater exposure chance of them to 
parvovirus loads by their behavior, especially roaming 
and territorial behavior, which is also mentioned by 
Deka et al., (2013). The rearing of males rather than 
females may be another cause of the high rate of CPV 
infection.
The main pathogenesis of canine parvovirus infection is 
virus-induced rapid dividing cell destruction, involving 
gastrointestinal epithelial cell crypts, lymph nodes, 
thymus, and precursor cells of bone marrow. This leads 
to disruption of the intestinal mucosal barrier, atrophy 
of villi, and malabsorption, as well as leukopenia 
(especially neutropenia and / or lymphopenia), leading 
to vomiting, severe diarrhea, and dehydration (Kalli 
et  al., 2010; Greene, 2012). A finding similar to our 

 

Fig. 2. Rapid monoclonal antibody test using fecal samples.

Table 1. Distribution of positive cases according to dog 
breed.

Dog breed
Number of 
examined 
animals 

Positive cases 
number/

percentage
Terrier 231 34/26.771
German shepherd 143 21 /16.535%
Husky 102 15 /11.811%
Local breed 95 14 /11.023%
Malino 75 11 /8.661%
Pomeranian 34 5 /3.937%
Pekingese 34 5 /3.937%
Rottweiler 27 4 /3.149%
Lolo fox 20 3 /2.362%
Boo 20 3 /2.362%
Wolf dog 20 3 /2.362%
Pointer 14 2 /1.574%
Samoyed 10 1 /0.787%
Chow Chow 8 1 /0.787%
Golden retriever 7 1 /0.787%
Shih Tzu 7 1 /0.787%
Bulldog 6 1 /0.787%
Kangal 6 1 /0.787%
Pitbull 5 1 /0.787%
Total 864 127 /100%
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Table 2. Distribution of positive cases according to age.

Age range (months) Observed (O) Expected (E) O-E (O - E)² (O - E)² / E
 3 56 31.75 24.25 588.06 18.52
More than 3-6 53 31.75 21.25 451.56 14.22
More than 6 to 12 11 31.75 -20.75 430.56 13.57
More than 12 7 31.75 -24.75 612.56 19.29
Total 127 127 65.60

•  Calculated χ2\chi^2χ2: 65.60
•  Critical value (α = 0.05\alpha = 0.05α = 0.05): 7.815
Since the calculated χ2 = 65.60\chi^2 = 65.60χ2 = 65.60 is much greater than the critical value 7.8157.8157.815, we reject 
the null hypothesis.
The distribution of positive cases across age groups was not uniform. The number of positive cases was statistically 
significant among the age groups.

Table 3. Distribution of cases according to gender.

Gender Observed (O) Expected (E) O-E (O - E)² (O - E)² / E
Female 44 63.5 -19.5 380.25 5.99
Male 83 63.5 19.5 380.25 5.99
Total 127 127 11.98

•  Calculated χ2\chi^2χ2: 11.98
•  Critical value (α = 0.05\alpha = 0.05α = 0.05): 3.841
Since the calculated χ2 = 11.98\chi^2 = 11.98χ2 = 11.98 is much greater than the critical value of 3.8413.8413.841, we reject 
the null hypothesis.
The distribution of cases between males and females is not equal. There was a statistically significant difference, with more 
cases observed in males than females.

Fig. 3. Dog suffer from bloody diarrhea.
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study results was also reported by Mylonakis et  al. 
(2016) and Bhattacharjee et al. (2021).
The possible causes of the occurrence of canine 
parvovirus in vaccinated dogs are primary dose 
administration alone, delayed booster vaccination, lack 
of awareness regarding vaccination, and affordability 
of pet owners (Geetha and Selvaraju, 2021).

Decaro et al., (2020) reported that the failure of canine 
parvovirus disease eradication was mainly caused 
by immunization failures involving the presence of 
maternally-derived antibodies interfering titers, non-
responder presence, and virus virulence. Meanwhile, the 
role of the canine parvovirus variants in immunization 
failures has been widely discussed.
These treatment results resemble the results mentioned 
by Mylonakis et  al. (2016), who reported that the 
recovery percentage of dogs after treatment in a 
veterinary hospital were (78.3%). Also Horecka et al. 
(2020) recorded that the overall survival rate for dogs 
during the 11.5-year period of study was 86.6%, with 

Fig. 4. Dog suffer from dehydration, sunken eyes, and anorexia.

Table 4. Distribution of positive cases according to clinical 
signs.

Vaccination  history Cases number Percentage
Vaccinated 91 71.65%
Not vaccinated 36 28.35%
Total 127 100%

Table 5. Distribution of cases according to vaccination 
history.

Percentage Cases 
number

Vaccination  
history

71.65% 91 Vaccinated
28.35% 36 Not vaccinated
100% 127 Total

Table 6. Distribution of recovered cases and died cases.

Percentage Cases number Treatment 
response

87.4%
25.196% 32 Vaccinated

111 Recovered
62.204% 79 Not 

vaccinated

12.6%
3.15% 4 Vaccinated

16 Died
9.45% 12 Not 

vaccinated
100% 127 Total
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the increasing possibility of survival rate to 96.7% after 
5 days of treatment. Dogs with low-weight and male 
sex were considered as a high risk factor for death, 
while age was not an important factor in the infection. 
Mahaprabhu et  al. (2021) reported a higher rate of 
recovery in vaccinated dogs than in unvaccinated dogs.

Conclusion
In conclusion, canine parvovirus was circulating in 
Baghdad city, and unvaccinated puppies younger 
than 6 months were mostly susceptible to the virus. 
Our recommendations include optimizing vaccination 
programs for parvovirus and identifying and treating 
infected dogs to reduce environmental contamination.
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