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Abstract 
 

Background  

The study on Canine Parvovirus type 2 (CPV-2) infection was carried out in South Eastern 

Nigeria using Immunochromatographic (IC) test. 
 

Methods  

Three states namely Enugu, Abia and Anambra were randomly selected for the study, using 

simple random sampling method. Six major Veterinary clinics and six kennels (two per state) 

were also selected by purposive sampling method. The risk factors considered in this study were; 

age, breed, sex, vaccination status and location. A total of 300 dogs were sampled using purposive 

sampling method, to select suspected cases of CPV-2 (diarrhoeic) and exposed dogs.  
 

Results  

The survey showed overall prevalence of 37.3% among the dogs studied in the area.  There was 

no association between the occurrence of CPV-2 and location, sex and vaccination status. 

According to location the prevalence, was 43%, 38% and 31% in Enugu, Abia and Anambra 

states, respectively (p>0.05). Sex-related prevalence was 38.0% and 36.6% for male and female, 

respectively (p>0.05). According to vaccination status, the prevalence was, 36.8%, 34.0%, and 

48.7% for vaccinated, unvaccinated and incomplete vaccinated dogs, respectively (p>0.05).  The 

result of the survey showed association (p<0.05) with the occurrence of CPV-2 and age, breed and 

mortality rates.  According to age, the prevalence was, 42.9%, 30.6%, and 17.0% for 0-6 months, 

7-12 months and one year and above, respectively (p<0.05). Breed-related prevalence showed 

Rottweiler (63.4%), Pit bull (50.0%), Toy breeds (50.0%), Great dane (40.0%), Bull mastiff 

(39.4%), Alsatian (36.0%), Boerboel (36.0%), Caucasian (35.8%) and Mongrel (11.1%) 

respectively, (p<0.05). Case mortality rate of 72% was also recorded.  
 

Conclusions  

This study showed, that canine parvovirus is endemic in study area and most prevalent in dogs 

less than six months of age. 
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Introduction  

Canine Parvovirus (CPV-2) has become an 

important problem to dog population worldwide. 

In Nigeria, canine parvoviral enteritis is now a 

regular occurrence, has been associated largely 

with frequent cause of morbidity and mortality of 

dogs, particularly in puppies younger than six 

months of age (Goddard and Leisewitz, 2010; 

Shima et al., 2015). The virus is transmitted via 

the faeco-oral route and preferentially infects 

rapidly dividing cells, showing a tropism for 

small intestinal epithelium, lymphoid tissue, bone 

marrow, and occasionally the myocardium if the 

puppy is less than three weeks of age (Prittie, 

2004). Estimated case fatality rates have varied 

between studies, but mostly range between 25 

and 35% (Brinke and Neiger, 2010; Kalli et al., 

2010). In the absence of treatment, case fatality 

rates approach 91%; however, with prompt and 

aggressive treatment, survival rates can reach 80 

to 95% (Prittie, 2004). Experiences have shown 

that morbidity and mortality rates of canine 

parvoviral enteritis vary and are dependent on the 

immune status, age, sex breed (Nelson and Couto, 

1998; Foster and Smith, 2011), seasonal 

variation, geographical distributions (Houston et 

al., 1996; Mohammed et al., 2005) and how early 

treatment is instituted (Otto et al., 1997).  
 

The most commonly reported risk factors 
predisposing dogs to CPV-2 infection is lack of 
protective immunity. This may be due to failure 
of passive transfer of antibodies via colostrum, 
incomplete or ineffective primary vaccination 
course, or failure of vaccination to induce 
immunity because of interference by maternal 
antibodies (Smith-Carr et al., 1997). Although the 
prevalence of CPV-2 has been reported in some 
states in Nigeria (Mohammed et al., 2005; 
Adejumobi et al., 2017), comparative data of the 
prevalence and the risk factors of CPV-2 in states 
in South Eastern region of Nigeria is dearth in 
available literature. The findings of the present 
study will be useful to clinicians, researchers and 
even dog owners in the study area in decision 
making with regards to canine parvoviral 
enteritis. It is also expected to serve as a useful 
tool to the government and other policy makers 
on measures to modify the control of the virus 
based on its endemicity in this part of the country. 
This survey was therefore conducted to determine 

the prevalence and risk factors associated with 
canine parvovirus in dogs presented to Veterinary 
Clinics and kennels in South Eastern region, 
Nigeria.   
 

Materials and Methods 
 

Study area  

This study was carried out in three states in South 

Eastern Nigeria namely; Abia, Anambra and 

Enugu States. Abia State is located on latitude 4-

6°N, longitude 7-8°E and altitude 244-305 m 

(highest point) above sea level. It occupies a total 

land area of 6,320 Km2. Anambra State is located 

between latitude 6o 20N and longitude 7o 00E. It 

occupies the land area of about 4,844km2. Enugu 

State is located between latitude 5o55N and 

7o55N and longitude 6o53E and 7o55E. It 

occupies a total land area of about 7,161 Km2. 
 

Sampling technique 
Simple random sampling method was used to 
select three states (Abia, Anambra and Enugu) 
out of five states in South Eastern Nigeria. Six 
major veterinary clinics and six kennels (two per 
state) were selected by purposive sampling 
method. The risk factors considered in this study 
were; age, breed, sex, vaccination status and 
location. Purposive sampling method was used to 
select suspected cases of CPV-2 (animals with 
diarrhoea and vomiting), dogs that had contact 
with infected dogs and kennels with history of 
CPV-2.  Scheduled visits were made to the 
purposively selected Veterinary Clinics and 
Kennels (once a week) throughout the period of 
study. The required sample size was determined 
as described by Thrusfield, (2005).  
 

Sample collection 

A total of 300 dogs were sampled using 

Immunochromatographic (IC) test, with a 

commercial rapid CPV-2 Antigen test kit (J & G 

Biotech Ltd. UK), following the manufacturer's 

instructions. This kit is a chromatographic 

immunoassay for the qualitative detection of 

parvovirus antigen in canine faeces. 
 

Briefly, faecal swabs were collected from the 

rectum or from freshly voided faeces and mixed 

with the assay diluents.  The mixture was stirred 

evenly, and four (4) drops of supernatant were 

added into the sample hole of the IC test device. 

The test result was interpreted after 5-10 minutes. 
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A colour band which appears in the left section of 

the result window shows that the test is working 

properly, which is the control band. The right 

section of the result window indicates the test 

results. If another colour band appears in the right 

section of the result window, this band is the test 

band. The presence of only one band within the 

result window indicates a negative result. The 

presence of two colour bands (T and C) within 

the result window, no matter which band appears 

first, indicates a positive result. If the purple 

colour band is not visible within the result 

window after performing the test, the result is 

considered invalid (Esfandiari and Klingeborn, 

2000). 
 

Statistical Analysis 

Data obtained were analyzed using  Chi-square  

test  and  p  values  <  0.05  were considered  

statistically  significant. Descriptive statistics 

were used to obtain the different frequencies of 

the variables. 
 

Results  

The overall prevalence of CPV-2 in the study 

area was 37.3%, and there was no association 

(P>0.05) between the occurrence of CPV-2 and 

location, sex and vaccination status. The 

prevalence according to location were 43%, 38% 

and 31% in Enugu, Abia and Anambra States, 

respectively, χ2 value = 3.106, df =2, P value = 

0.212   (Figure. 1), Sex-related prevalence were 

38.0% and 36.6% for male and female, 

respectively, χ2 value = 0.058, df =1, P value = 

0.809 (Figure. 2). The prevalence according to 

vaccination status were, 36.8%, 34.0%, and 

48.7% for vaccinated, unvaccinated and 

incomplete vaccinated dogs, respectively, χ2 

value = 2.711, df =2, P value = 0.258 (Figure. 3). 

 

However, there was a strong association between 

the occurrence of CPV-2 and age, breed and case 

mortality rates (P<0.05). Prevalence according to 

age were, 42.9%, 30.6%, and 17.0% for 0-6 

months, 7-12 months and one year and above, 

respectively χ2 value = 11.825, df =2, P value = 

0.003 (Figure. 4). Breed-related prevalence 

showed Rottweiler 26/41 (63.4%), Pit bull 1/2 

(50.0%), Toy breeds 2/4 (50.0%), Great dane 2/5 

(40.0%), Bull mastiff 13/33 (39.4%), German 

shepherd 35/98 (36.0%), Boerboel 10/28 

(36.0%), Caucasian 19/35 (35.8%) and Mongrel 

4/36 (11.1%) respectively, χ2 value = 23.179, df 

=8, P value = 0.003 (Figure. 5). Case mortality 

rate of 72.0% and survival rate of 28.0% were 

also recorded (Figure. 6). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 
Figure 1: Distribution of CPV-2 in dogs in South Eastern Nigeria 
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Figure 2: Sex distribution of CPV-2 in dogs in South Eastern Nigeria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3: Vaccination status of dogs infected with CPV-2 in South Eastern Nigeria 
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Figure 4: Age distribution of CPV-2 in dogs in South Eastern Nigeria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 5: Breed distribution of CPV-2 in dogs in South Eastern Nigeria 
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Figure 6: Proportion of dogs that died due to CPV-2 in South Eastern Nigeria. 

 

Discussion 

The results of this study, confirmed the 

endemicity of canine parvovirus in South Eastern 

region of Nigeria, with the overall prevalence of 

37.7% among the sampled dog population. This 

result agrees with the finding of Greene and 

Decaro (2012) who stated that canine parvoviral 

enteritis is one of the most common infectious 

diseases of dogs and the most prevalent virus in 

dogs with infectious diarrhoea. A lower 

prevalence of 17.14% was, however obtained in 

similar study in Jos, Plateau State, Nigeria (Ogbu 

et al., 2016). Location did not statistically affect 

the distribution of CPV-2 in dogs in South 

Eastern Nigeria. This result is in accordance with 

the report of Truyen (2006) who stated that 

distribution of canine parvovirus infection is 

worldwide. CPV-2 is ubiquitous and can survive 

in the environment for more than a year, enabling 

the exposure of susceptible dogs to infected 

faeces, vomitus or fomites (Sykes, 2014). The 

virus is also extremely resistant to temperature 

changes and commonly used disinfectants 

(Decaro and Buonavogila, 2012).   

     

The results revealed that sex had no influence on 

the occurrence of CPV-2 in dogs. This result 

agrees with the findings of other workers such as 

Castro et al., 2007 and Gombac et al., 2008a, 

who  stated  that  all  sexes  of dogs  have  been  

found  to  be  susceptible  to parvovirus infection. 

It however, contradicts Gombac et al. (2008b) on 

a study in Slovenia which showed that 

significantly more male dogs (83.3%) died due to 

canine parvovirus infection than females (16.7%). 

In this study, we also observed, that vaccination 

did not influence the distribution of CPV-2 in the 

study area. The result, agrees with Kingborg et al.  

(2002), who stated  that  some  vaccinated  dogs  

still  contract canine  parvovirus,  although  it  is  

more  likely  a failure of the immune system to 

respond than a problem with the vaccine itself. 

However, vaccine failure can also occur, due to 

poor vaccine quality, irregular  or  incomplete  

vaccination  programme,  lack  of maintenance of 

cold chain and poor storage of vaccine as a  result  

of  erratic  power  supply. This result could also 

be attributed to antigenic variations and genetic 

mutation of CPV-2 in the amino acid sequence, 

which has been reported by several researchers 

(Decaro et al., 2008;  Decaro et al., 2009; Nandi 

and Kumar, 2010), and these mutants are yet to 

be incorporated in the vaccines used in the field.   

 

From this study, age showed significant influence 

on the occurrence of CPV-2 in dogs in the study 
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area. The prevalence was highest in dogs between 

0-6 months of age, followed by 7-12 months of 

age and least in adult dogs (> one year). This 

result is in accordance with the findings of 

Ettinger and Feildman (1995) and Greene and 

Decaro (2012) who stated that puppies are more 

prone to canine parvovirus than adult dogs. 

Adults  are  thought to  be more  resistant  to  

CPV-2  infection  due  to  the  age-reduced 

susceptibility  and  presence  of  specific  

immunity  induced by  vaccination  or  previous  

(often  subclinical)  infections. Infections in 

puppies occur mainly between 4-12 weeks, in 

concomitance with when the maternal antibodies 

(MDA) begin to wane (Greene and Decaro, 

2012).  Adejumobi et al. (2017) in a similar study 

observed a higher prevalence of 80% in dogs less 

than one year, 10% in adult dogs and 10% in 

dogs whose ages were unidentified.  

 

In the present study, the breeds of dogs sampled 

also influenced the occurrence, of canine 

parvovirus. Among the common (exotic) breeds 

within the study area, Rottweiler, Bull mastiff, 

Alsatian, Boerboel and Caucasian had the highest 

prevalence, compared to the Nigerian local breed 

(Mongrel) which had the lowest prevalence. This 

finding is consistent with the reports of Gombac 

et al. (2008a) and Ling et al. (2012) that German 

shepherd, Doberman pinscher and Rottweiler are 

at high risk of developing canine parvoviral 

enteritis. The high prevalence found in Pit bull, 

Great dane and Toy breeds in this study may be 

attributed to the fewer number of the dog breeds 

sampled. Greene and  Decaro,  (2012)  also 

reported that Rottweiler, Doberman Pinschers, 

Labrador retrievers,  American  Staffordshire  

terriers,  German shepherds and Alaskan sled 

dogs had higher risk of CPV infection.  This 

study also agrees with (Houston et al., 1996; Ling 

et al., 2012) who  reported that exotic  breeds  of  

dogs  appear  to  be at greater  risk  of  developing  

parvoviral  enteritis than local breeds.  

 

From this study, the dogs that were diagnosed of 

canine parvovirus had a significantly high 

mortality rate. This result corroborates most 

recent findings (Kalli et al., 2010; Mylonakis et 

al., 2016), which stated that CPV-2 is among the 

most killer, diseases of puppies and unvaccinated 

dogs.  The  primary  goal  of  treatment  of  CPV-

2 will  include restoration  of  fluid  and  

electrolyte  balance and preventing secondary 

bacterial infection (Greene and Decaro, 2012). 

So, the high mortality rate, in this study may also 

be attributed to lack of commitment on the part, 

of dog owners, who always patronize quacks and 

fail to present their dogs for routine veterinary 

care.  

 

Conclusions   

It was concluded from the study, that CPV-2 

infects dogs, mainly puppies less than six months 

of age in South Eastern region of Nigeria. It is 

speculated that the current vaccines used in the 

region are of questionable potency or non 

protective, as most of the infected dogs were duly 

vaccinated.   
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