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ABSTRACT
Background: There is a lack of epidemiological data on parvovirus infections in cats and dogs in the Al Ain, United Arab Emirates (UAE).
Objective: To conduct retrospective longitudinal study on parvovirus infections in cats and dogs treated at the Claws and Paws Veterinary
Clinic in Al Ain, UAE. Methods: Data on clinical examination and laboratory tests were extracted in March 2020 retrospectively from
case records of cats and dogs treated at Paws & Claws Veterinary Clinic in Al Ain between February 2019 to March 2020. Results: Of
the total 2247 cases of small animals treated at Claws and Paws clinic for different health problems between February 2019 and March
2020, 68 were parvovirus infection cases constituting 3% (95% confidence interval, CI: 2.3%, 3.8%) of the total small animal cases
treated at the Clinic during the indicated time. Seventy-two percent of the parvovirus cases were feline parvovirus (FPV) cases (feline
panleukopenia) while the remaining 28% of the cases were canine parvovirus (CPV) cases. The difference in the proportions of CPV
and FPV was significant (χ2 = 26.14; p<0.001). Overall, the number of cases was low during most months of the year; but increased
in November and December 2019 reaching its peak in January 2020 after which it declined. Significant (Cochran’s Q test=141.54;
p<0.001) difference was observed in the proportions of animals exhibited different clinical signs. Conclusion: This study indicated the
endemicity of CPV and FPV infections in Al Ain. Additionally, increase in number of cases was observed between November January,
suggesting seasonality of the epidemics requiring for vaccination prior to the epidemic period.
Keywords: Canine parvovirus; epidemiology; clinical data; Feline panleukopenia; United Arab Emirates

INTRODUCTION
Canine parvovirus (CPV) and feline parvovirus (FPV)
infections cause severe gastroenteritis, which is characterized
by diarrhea, vomiting, leukopenia and dehydration. The two
infections occur worldwide affecting domestic cats and dogs
as well as wild carnivores causing fatalities in young ones (Sun
et al., 2019; Van et al., 2019; Jenkins et al., 2020 & Qi et al.,
2020). The disease in cats is named as feline panleukopenia
or feline parvo while it is termed as canine parvovirus
infection in dogs. Nonetheless, the two diseases have similar
pathophysiological and clinical characteristics (Scott, 1987).
Moreover, according to the current taxonomy, CPV and
FPV are classified as a single taxonomic entity (Tattersal,
2006). This is because of the evolvement of CPV from
FPV in late 1970s through acquiring five to six amino acid
changes in the capsid protein gene as a result of crossing
species barrier (Truyen, 1999). The first CPV that has been

evolved from FPV has been designated as CPV-2 so as to
differentiate it from canine parvovirus type 1 (CPV-1), which
causes neonatal death in dogs and re-classified under the
Genus Bocavirus in which bovine parvovirus and human
parvovirus are grouped (Tattersal, 2005).
Following its evolvement from FPV, CPV-2 was changed to
new subtypes named CPV-2a and CPV-2b, which can infect
cats and cause clinical signs that cannot be differentiated
from the clinical signs that are caused by FPV infection
(Truyen et al., 1995; Truyen et al., 1996; Ikeda et al., 2000
& Mochizuki et al., 1996) although CPV-2 could not infect
cats. Furthermore, the emergence of a new subtype which
has been designated as CPV-2c occurred in Italy in 2000
and this subtype rapidly spread to other countries.
In general, the although FPV has not undergone significant
change in the antigenic and biological properties (Shackelton
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et al., 2005), CPV has progressively evolved (Shackelton
et al., 2005 & Decaro et al., 2009). Subsequently, the new
variants of CPV are characterized by pathogenicity in dogs
and are able to infect and cause disease in cats (Decaro et al.,
2008). Furthermore, epidemiological surveys indicated that
the newest subtype, which is CPV-2c, has become prevalent
in many countries causing a severe disease. Both FPV
and CPV are transmitted by fecal-oral route and primary
spread by contact with infected body fluids, feces or other
fomites as well as fleas. The two viruses are highly resistant
to external environment and can survive up to one year
in contaminated material (Truyen et al., 2009) and this
nature of the virus makes it best fitted to spread during
the whole year.
Van et al., (2019) studied the parvoviral infections in
Australia, New Zealand & the UAE and in UAE Fourteen
cases of Feline parvovirus were diagnosed in domestic
crossbreds with positive faecal CPV antigen test results.
The animals were strays or strays that had been recently
adopted, and all were unvaccinated, except an 18-monthold cat that had received a primary course of kitten
vaccination and a booster vaccination at one year. Clinical
signs reported were vomiting, diarrhoea and lethargy, and
the median age at diagnosis was 4 months. All cats were
treated, and outcomes were known in 12 cases, of which
8 died or were euthanised, and 4 survived.
According to our observation to small animal clinics in Al
Ain City, parvovirus infection is prevailing and its incidence
rate in Al Ain City is probably increasing. To the best of our
knowledge there is no epidemiological study that has been
conducted on parvovirus infection in small animals in the
Al Ain City so far. Therefore, the objective of paper was to
conduct a cross-sectional study through the extraction of
retrospective data on parvovirus infection in small animals
at Paws & Claws Veterinary Clinic in Al Ain in UAE.

MATERIALS AND METHODS
Study design

The study design was a retrospective longitudinal study
which was conducted by extracting retrospective data from
the case records of the small animals treated in the at the
Claws and Paws Clinic between February 2019 and March
2020. Clinical data were extracted and used for analysis.
Study setting

The study was conducted at the Paws and Claws Veterinary
Clinic, Al Bawadi District in Al Ain City, UAE. The Clinic
was selected mainly because of its good clinical record
keeping and the large number of its clients as compared
to the other small animal clinics in the Al Ain City.
Emir. J. Food Agric ● Vol 32 ● Issue 11 ● 2020

Inclusion criteria

The case records of all the dogs and cats treated at Claws and
Paws between February 2019 and March 2020 were eligible
for the screening. Thus, of the total 2247 cases of dogs and
cats treated at Claws and Paws clinic for different diseases
during this specified time, 68 parvovirus infection cases were
identified and included in the study. The algorithms used
for the selection of the cases were reports of clinical signs
that show gastroenteritis such as diarrhea, vomiting, and
dehydration (Sun et al., 2019; Van et al., 2019; Jenkins et al.,
2020 & Qi et al., 2020). In addition, fever, lethargy and
inappetence were considered (Sun et al., 2019; Van et al.,
2019; Jenkins et al., 2020 & Qi et al., 2020). On top of these
clinical signs, laboratory diagnosis of CPV was made using
IDEXX SNAP CPV antigen test kit that was applied to fecal
samples of dogs (IDEXX, 2020) while laboratory diagnosis
of FPV was based on the detection of the antigen of FPV
test in the feces or vomitus of cats by SensPERT FPV Ag
test kit (VetAll Laboratories, 2020).
Study animals

Animals included in the study were cats and dogs that
diagnosed with either FPV and CPV, respectively between
February 2019 and March 2020. Accordingly, during this
specified period 68 cats and dogs were treated in the Clinic
and thus, this study used the clinical data of these animals.
Sample size & sampling

As the study was dependent on the number of cases that
visit the Clinic, determination of sample size using statistical
parameters was not required. Similarly, due to the same reason,
probability sampling techniques could not be considered.
Retrospectively, recorded cases of cats and dogs with
parvovirus infections were screened from the case records, and
used for data extraction. Data were collected on the number
of cases, clinical signs, treatment, species and sex of the cases.
Diagnosis of parvovirus infections in cats and dogs

The veterinarians in clinic use clinical and laboratory
examination for the diagnosis of parvovirus infections
in cats and dogs. The important clinical signs, which
were considered were diarrhea (watery, hemorrhagic or
mucoid), vomiting, anorexia, dehydration, fever, lethargy
and inappetence. Exercise intolerance was also reported in
some cases. Laboratory diagnosis of CPV infection was
made using IDEXX SNAP CPV antigen test kit and applied
to fecal samples of dogs (IDEXX, 2020). The laboratory
diagnosis of FPV was based on the detection of the antigen
of FPV test in the feces or vomitus of cats by SensPERT
FPV Ag test kit (VetAll Laboratories, 2020).
Statistical analysis

The data were entered into spread sheets of Excel and
analyzed. Descriptive statistics was used to express the
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results. Two proportions were compared using a chi-square
(χ2) test. Comparisons of more than two proportions was
made using non-parametric Cochran’s Q test. Proportions
with none overlapping 95% confidence intervals (CIs) were
considered as significantly different. Additionally, when
proportions were compared using χ2 test and the p value
was <0.05, the compared proportions were considered to
be statistically different.

RESULTS
Canine and feline parvovirus cases treated at Paws
and Claws Veterinary Clinic during February 2019
and March 2020

Of the total 2247 small animals treated at Claws and Paws
clinic for different disease between February 2019 and March
2020, 68 were new cases of parvovirus infection cases.
Thus, the percentage of parvovirus infection was 3% (95%
CI: 2.3%, 3.8%) in small animal cases treated the indicated
specific time. Majority (72%) of the cases were FPV while
the remaining 28% were CPV (Table 1). The difference
between the number of CPV and FPV cases was statistically
(χ2=26.14; p<0.001) significant. However, there was no
significant difference (χ2 = 0.00; p>0.05) in percentage of
parvovirus infection between female and male animals.
Figure 1 shows the number of cases presented at the Clinic
between February 2019 and March 2020. Overall, a low

number of parvovirus infection cases were recorded until
the last two months of 2019. However, at the end of the
Year from November to December and then peaking in
January 2020. Thereafter, the number of cases decreased
dramatically in February and March 2020
Clinical signs exhibited by parvovirus infection cases
of cats and dogs

The number of daily admitted cases was presented in
supplementary file and the data include the dates of when
the animal was administered to the Clinic, and the species
and sex of the infected animal. It also shows the major
clinical signs. The most frequently exhibited clinical signs
were diarrhea, fever and vomiting, each of them manifested
by 44.8%, 43.3% and 22.4% of the cases, respectively
(Table 2). Figure 2 illustrates the clinical signs exhibited
by parvovirus-infected case of dog, which included
bloody diarrhea, lethargy and depression. Cochran’s Q test
(141.54) showed the presence of difference (p<0.001) in
proportions of animals exhibited diarrhea, fever, vomiting,
lethargy, inappetence, dehydration, constipation, and
salivation. The difference in the proportions of animals
exhibiting different clinical signs could be pinpointed by
scrutinizing overlapping of the 95% CI of the proportions.
No statistically significant difference was observed among
proportions of animals showed diarrhea, fever, and
vomiting while these proportions were statistically varied
from the proportions of animals with lethargy, inappetence,
dehydration, constipation, and salivation.
Types of treatment given to Parvovirus-infected small
animals at Paws & Claws Veterinary Clinic

Fig 1. Number of cases parvovirus infections in small animals that
were presented at Paws & Claws Veterinary Clinic during 2019. The
number of was low during the most of the months of the 2019; but the
number of cases started to rise in November 2019 and reaching its
peak in January 2020 after which it declined rapidly.

All of the clinical cases required isolation and hospitalization
at the Clinic. The treatment constituted of fluid therapy and
antibiotics. Ringer lactate solution was administered using
intravenous route while Marbofloxacin was administered
either intravenously or subcutaneously at a dose rate
of 2.5mg/kg once daily for about a week. Vetoquino®
Ornipural® Solution (https://www.primoveterinary.net/)
combination of vitamins, minerals, electrolytes and amino
acids was also given to all cases subcutaneously 2-5ml
depending on the size of the animal according to the
recommendation of the manufacturer (Vetoquino, 2017).
For boosting the immunity of the animals 1 ml of Zylexis
(Hyperdrug.co.uk, https://www.hyperdrug.co.uk/) was

Table 1: Association of species and sex of the small animals with Parvovirus infection
Canine
Feline
Total
Percentage
Male
11
23
34
50
Female
8
26
34
50
Total
19
49
68
Percentage
28%
72%
Chi-square (χ2)
26.14
P value
p<0.001
764

Chi-square (χ2)
0.00

P-value
P=1.00
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Table 2: Proportions the major clinical signs of recorded
clinical sign from 68 animals
Clinical sign
No of exhibited % of exhibited
95% CI
animal
animal
Diarrhea
30
44.8
33.6-57.4
Vomiting
15
22.4
13.1-34.2
Fever
29
43.3
31.2-56.0
Lethargy
8
12.9
5.3-22.2
Inappetence
9
13.4
6.3 -2.4
Dehydration
4
6.0
1.7-1.5
Constipation
1
1.5
0-8.0
Salivation
1
1.5
0-8.0

Fig 2. A canine parvovirus case hospitalized at the Paws and Claws
Veterinary Clinic in Al Ain City. The puppy was seriously ill, clinically
was characterized by depression, lethargy and bloody diarrhea.

administered subcutaneously regardless of the weight of
the animal on the first day of arrival, then repeated after
48 hours and then the final dose after 72 hours according
to the manufacturer18.

DISCUSSION
A retrospective longitudinal study was conducted by
extracting the clinical data of cat and dog cases of parvovirus
infections retrospectively from Paws and Claws Veterinary
Clinic in Al Ain City between February 2019 and March
2020. A total of 68 parvovirus infection cases were treated
during the indicated period of time and majority of the cases
were FPV infection cases while CPV infection cases was
significantly lower. The number of cases was stable during
all months of the year; but started to rise in November 2019
and reached peak in January 2020 after which it declined.
The explanation for observing higher percentage of
FPV infection as compared to CPV infection could be
the existence of real difference between cats and dogs
in susceptibility to parvovirus infection. Supporting this
observation, earlier study reported the occurrence of
inapparent and subclinical CPV infections in pups with
Emir. J. Food Agric ● Vol 32 ● Issue 11 ● 2020

maternally derived antibody and adult dogs (IDEXX,
2020). However, the mortality can reach 70% in pups with
no maternal antibody while it is usually less than 1% in
adult dogs (VetAll Laboratories, 2020). On the other hand,
the mortality rate of FPV infection ranges from 25-90%
in acutely infected cats and can reach 100% in per-acute
infections (Vetoquino, 2017). Kittens within 12 weeks of age
were observed to have the highest morbidity and mortality
rates (Hyperdrug, 1998; Decaro et al., 2005). The incidence
rate of the virus is usually higher in catteries, shelters, kennels
and pet shops (Decaro et al., 2012; Stuetzer & Hartman,
2014). The other possible explanation for the observed
difference in the proportions of CPV and FPV infections
could be due to unequal number of cats and dogs kept in
Al Ain City. If the larger proportion of the households are
keeping cats, then large number of FPV infection cases are
obviously expected to visit the veterinary clinics. Additionally,
the difference in the vaccination coverage between dogs
and cats could lead to such differences in the incidence of
parvovirus infections in the two species of small animals.
On the other hand, this study did not show difference in the
proportion female and male cases of parvovirus infection.
Similar to this observation, previous studies recorded the no
effect of sex on the occurrence of parvovirus infection in
small animals (Addie et al., 1998; Cave at al., 2002). The major
clinical signs recoded were diarrhea, fever and vomiting,
which have also been reported earlier in parvovirus infections
in cats and dogs (Qi et al., 2020; Kruse et al., 2010).
The number of cases was stable during all months of the
year but started to rise in November December of 2019
and January 2020. In agreement with the observation of
this study, Van Brussel et al. reported exactly the same
seasonal distribution of Australian and New Zealand FPV
infection cases in which the number of cases started to rise
in November and reached peak in January. Furthermore,
seasonal variation in the incidence of CPV infection was
reported earlier (Qi et al., 2020). November, December and
January are cold months with intermittent rain in UAE and
rise in the incidence of CPV and FPV infections could be
that the wet environment facilitates fecal contamination and
dirt in the pens and surroundings of the houses and which
in turn facilitate the transmission of the viruses. The other
possible reason could be the stress that is caused by the cold
weather, which in turn weakens the protective immunity of
the animals and makes them more susceptible to the infection.
On other hand, a study conducted in Nigeria indicated that
the occurrence of large number of cases of parvovirus
infections in dry season (Kumar & Nandini, 2010). In both
cases, since the virus is resistant to external environment and
can survive up to 1 year in infected organic material (Truyen
et al., 2009) it is possible that the cat/dog owners can carry
the virus into their houses on their hands, shoes or clothing
and infect their pets indoors (Behera et al., 2015). Additional
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epidemiological data should be collected to generate reliable
knowledge on the effect of season on the epidemiology of
parvovirus infections in cats and dogs in UAE.
Although there is no study conducted on parvovirus
infections in small animals in UAE, a study conducted on
simultaneous outbreaks of FPV infections between 2014
and 2018 in Australia, New Zealand and UAE indicated
that each of outbreak was caused by a distinct FPV; but
the viruses from the UAE outbreak formed a lineage of
unknown origin (Van et al., 2019) requiring for further
investigation. Similarly, the different subtypes of CPV have
been reported from different countries including China
and India (Wang et al., 2016). In China, examination of 43
fecal samples of dogs using PCR resulted in identification
18 CPV-2a, 7 CPV-2b, and 18 CPV-2c subtypes (Awad &
Atallah, 2018). While in India, molecular characterization
of 78 CPV isolates lead to the identification of 27 CPV-2a,
39 CPV-2b, 12 CPV-2c subtypes (Stuetzer & Hartman,
2014). In addition, the occurrence of FPV infection in
cats was further conﬁrmed using molecular identification
in India (Parthiban et al., 2014; Hasan et al., 2017). There
could be similar distribution of FPV and CPV subtypes
in UAE because of strong connection between the Indian
and Emirati people. However, there is no data on the
distribution of the different subtypes of CPV and FPV
infections in UAE so far. In addition, although there are
reports on the infection of cats by CPV from different
countries especially from South Asian countries like
Vietnam and Taiwan where 80% of the diseased cats
were infected with CPV (Daodu & Ajiboye, 2018), it is
not known if cats in UAE are infected with CPV or not.

LIMITATION
This study was conducted on secondary data and as a result
had inherited limitations. The first limitation was the failure to
include the clinical data of all the 68 cases since such data were
not recorded in the case record. Besides, the treatment outcome
of each case could not be obtained from the case record. The
second limitation was the failure to estimate the incidence
rates of the two infections as it was not possible to obtain
data on the populations of dog and cat in the study District.
The third limitation was failure to identify the strains of the
parvovirus viruses circulating in cat and dog populations. In
this connection, it would have been important to detect if both
cats and dogs were infected by the same or different viruses.

CONCLUSION
This preliminary study showed the significance of parvovirus
infection in small animals in Al Ain City. However, additional
studies on a larger scale are required in order to establish
766

the real epidemiological picture of the disease including its
molecular epidemiology. Parallel to these, regular vaccination
prior to the outbreak season is recommended to prevent
parvovirus infections in both cats and dogs.

ABBREVIATIONS
CPV: canine parvovirus; CPV-1: canine parvovirus type
1; CPV-2: canine parvovirus type 2; CPV-2a: canine
parvovirus type 2 subtype a; CPV-2b: canine parvovirus
type 2 subtype b; CPV-2c: canine parvovirus type 2 subtype
c; FPV: feline parvovirus; FP: feline panleukopenia; UAE:
United Arab Emirates
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