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Introduction

Dogs are among the closest companions of humans, but their health can be threatened
by several infectious diseases. Among these, canine parvovirus (CPV) is one of the most
important and feared viral infections, particularly in puppies. The disease can progress rapidly
from apparently mild illness to severe vomiting, haemorrhagic diarrhoea, dehydration,
leukopenia, sepsis and death. What makes canine parvovirus particularly challenging is its
combination of high contagiousness, environmental persistence, rapid disease progression and
continuous viral evolution. Although effective vaccines are available, parvovirus continues to
cause outbreaks, especially among unvaccinated or incompletely vaccinated puppies. Recent
molecular studies have added another dimension to the problem, demonstrating that CPV is not
a genetically static virus and that different variants continue to circulate and evolve in different
geographical regions [1-4].
The Virus and Its Evolution

Canine parvovirus type 2 (CPV-2) emerged as a major canine pathogen in the late 1970s
and rapidly spread around the world. The original CPV-2 was subsequently replaced by
antigenic variants designated CPV-2a, CPV-2b and CPV-2c. CPV belongs to the genus
Protoparvovirus in the family Parvoviridae. It is a very small, non-enveloped virus containing
a single-stranded DNA genome. Its compact genome encodes non-structural proteins,
including NS1 and NS2, and structural capsid proteins, primarily VP1 and VP2. The VP2

protein is particularly important because it forms most of the viral capsid and contains major
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antigenic and receptor-interacting regions. Consequently, VP2 sequencing is widely used for
molecular characterization and classification of CPV variants. An interesting feature of CPV
is that, despite being a DNA virus, it undergoes substantial genetic variation. This has allowed
new variants to emerge and spread in different geographical regions. Recent research has
emphasized viral evolution, improved diagnostic methods and vaccine development as
important areas of current CPV research [1].
Why Puppies Are at Greatest Risk

Young puppies are the classic victims of canine parvovirus because the virus
preferentially infects cells that are dividing rapidly. Important target tissues include the
intestinal crypt epithelium and lymphoid tissues. In very young animals, the developing
myocardium may also be affected, although myocarditis is now much less frequently
recognized than the severe enteric form. The age-related susceptibility of puppies is
complicated by maternal antibodies. Puppies receive antibodies from their mothers, mainly
through colostrum. These maternal antibodies can provide protection during the early weeks
of life, but they can also interfere with vaccination. This creates a period often described as a
“window of susceptibility,” during which maternal antibody levels may no longer provide
complete protection but may still interfere with effective vaccination. This is one of the
important reasons why a single vaccination is not considered sufficient for most puppies.
Transmission and Environmental Persistence

CPV is primarily transmitted through the faecal—oral route. An infected dog sheds large
quantities of virus in its faeces, and another susceptible dog can become infected through direct
contact with the infected animal or indirectly through contaminated surroundings. The virus
can be carried on contaminated floors and kennels, food and water bowls, bedding, hands and
clothing, footwear, grooming equipment, cages and transport facilities. Contaminated soil and
outdoor environments may also contribute to exposure. This makes parvovirus particularly
problematic in kennels, shelters, breeding facilities, pet shops and areas with large populations
of unvaccinated dogs. Its environmental stability is another major reason why simply removing
the sick dog does not eliminate the infection risk.
Pathogenesis

After entering the body, CPV initially replicates in lymphoid tissues and subsequently
spreads through the bloodstream. The virus has a strong preference for rapidly dividing cells.
In the intestine, it attacks the crypt epithelial cells and interferes with the normal replacement
of intestinal epithelial cells, resulting in destruction of the intestinal barrier. Once this barrier

is damaged, bacteria and bacterial products can cross from the intestine into the circulation,
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contributing to bacteraemia, endotoxaemia, systemic inflammation and sepsis. At the same
time, infection of lymphoid and bone-marrow-associated tissues can result in leukopenia,
particularly lymphopenia and neutropenia in severe disease. Thus, parvoviral disease is not
simply diarrhoea caused by a virus; it is a complex disease involving intestinal destruction,
fluid and protein loss, immunosuppression, bacterial translocation, systemic inflammation and,
in severe cases, circulatory shock and death.
Clinical Manifestations

The initial signs of canine parvovirus infection may be relatively non-specific. Affected
dogs may develop lethargy, depression, loss of appetite and fever, followed by vomiting and
diarrhoea. Abdominal discomfort, dehydration, weakness and progressive weight loss may also
occur. As the disease progresses, diarrhoea may become profuse and haemorrhagic, although
bloody diarrhoea is not essential for diagnosis and some dogs with confirmed CPV infection
may initially have non-bloody diarrhoea. Repeated vomiting and diarrhoea can rapidly produce
severe dehydration and electrolyte disturbances. In severe cases, dogs may develop marked
weakness, hypoglycaemia, hypoproteinaemia, leukopenia, hypothermia, circulatory shock and
sepsis. The speed with which a puppy deteriorates is one of the most alarming features of
parvoviral enteritis.
Diagnosis

A complete blood count can provide important information in suspected CPV infection.
Leukopenia, particularly lymphopenia and neutropenia, may accompany severe disease
because the virus affects rapidly dividing haematopoietic and lymphoid cells. However, a
normal white blood cell count does not completely exclude CPV infection. Other laboratory
abnormalities may reflect dehydration, gastrointestinal losses and systemic complications.
Rapid faecal antigen tests are commonly used in veterinary practice because they are
convenient and provide results quickly. However, a negative result does not always rule out
infection because viral shedding can vary with the stage of infection and test sensitivity may
be imperfect. Therefore, a highly suspicious clinical case should not necessarily be dismissed
solely because a rapid antigen test is negative. Polymerase chain reaction and real-time PCR
provide more sensitive molecular approaches for detecting CPV DNA and are particularly
useful when rapid antigen testing produces an equivocal or negative result despite strong
clinical suspicion. Modern molecular diagnostics are also increasingly being used to identify
CPV variants and investigate the epidemiology of infection. Recent research has highlighted
the improved sensitivity of quantitative PCR compared with conventional diagnostic

approaches in certain study settings [4].
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Emergence of CPV Variants in India

The three major antigenic variants of CPV are CPV-2a, CPV-2b and CPV-2c. They are
differentiated primarily by characteristic amino-acid substitutions in the VP2 capsid protein.
Their distribution is not uniform throughout the world, and different countries, regions and
local dog populations can show different patterns. India provides an important example of the
changing molecular epidemiology of CPV. A 2024 review examining Indian data from 2010-
2023 reported considerable variation among CPV types and highlighted CPV-2a and CPV-2c
as important circulating variants [2]. A whole-genome study published in 2024 reported a major
shift in the Indian samples investigated, with CPV-2c carrying the N426E substitution
becoming predominant over the previously dominant CPV-2a lineage. The study also identified
Q370R as a frequent VP2 mutation in the recent CPV-2c lineage [3]. More recent investigations
from Mizoram and north-east India have also reported CPV-2c as a predominant variant among
the sequences examined [5,6]. These findings do not mean that CPV-2a or CPV-2b have
disappeared from India. Rather, they demonstrate that the molecular epidemiology of CPV is
dynamic and geographically variable, emphasizing the need for continuous surveillance.
Vaccination and Protection

The emergence of CPV variants does not mean that vaccination has become ineffective.
Canine parvovirus remains a core vaccine antigen for dogs worldwide. The 2024 WSAVA
vaccination guidelines recommend beginning puppy vaccination no earlier than six weeks of
age, followed by repeated vaccination at intervals of approximately three to four weeks until at
least 16 weeks of age; vaccination may be continued to 20 weeks in high-risk situations [7].
The major challenges to protection include incomplete vaccination, failure to complete the
puppy vaccination series, interference from maternal antibodies, inappropriate vaccine storage
or administration, exposure before protective immunity develops and inadequate vaccination
coverage. Therefore, maintaining appropriate vaccination remains the most important strategy
for preventing severe canine parvovirus disease.
Treatment and Supportive Care

There is no conventional antiviral drug that can reliably eliminate CPV infection once
established, and treatment therefore focuses primarily on supporting the patient while the
immune system controls the infection. Fluid therapy is one of the most important components
of treatment because severe vomiting and diarrhoea can rapidly produce dehydration and
electrolyte abnormalities. Intravenous fluids may be necessary in severely affected dogs,

particularly when oral intake is not possible. Antiemetic therapy can help control vomiting,

2603

Official Website Published 12/09/2026
www.thescienceworld.net

thescienceworldmagazine@gmail.com

bmﬁh“!’



http://www.thescienceworld.net/
mailto:thescienceworldmagazine@gmail.com

nop

The Baiowar Cvdd & Hlehly 2 Alagzzing Sept, 2026 Vol.6(9), 2600-2606 Dr. Kalyani putty

improve patient comfort and facilitate nutritional management. Nutritional support is also
increasingly recognized as an important component of managing canine gastroenteritis, and
prolonged starvation is generally undesirable when nutritional support can safely be provided.
Antibiotics do not kill CPV itself, but severe intestinal damage and leukopenia can increase the
risk of bacterial translocation and secondary bacterial infection; consequently, antimicrobial
therapy may be indicated in appropriately selected severe cases under veterinary supervision.
Additional treatment may be required to correct hypoglycaemia, electrolyte abnormalities,
hypoproteinaemia, acid—base disturbances, shock and sepsis. The prognosis depends strongly
on the severity of disease and how quickly appropriate supportive treatment is initiated.
New Developments in Treatment

One of the most promising recent developments in CPV treatment is the use of canine
parvovirus monoclonal antibody therapy. In an experimental 2024 study, early intravenous
administration of canine parvovirus monoclonal antibody prevented mortality in all treated
dogs following experimental CPV challenge, whereas mortality occurred in a substantial
proportion of untreated controls. Treated animals also experienced less severe or shorter
periods of diarrhoea, fever, vomiting, viral shedding and lymphopenia [8]. More recent shelter
data have suggested that monoclonal antibody treatment combined with standard care may
shorten hospitalization and accelerate clinical recovery in dogs with naturally occurring CPV
infection, although mortality benefits were not demonstrated in that retrospective study [9].
Research is also exploring next-generation neutralizing antibodies, including canine-derived
monoclonal antibodies with broad neutralizing activity and promising experimental therapeutic
effects [10]. These developments represent an important movement toward virus-targeted
therapy rather than relying exclusively on supportive treatment.
Prevention and Biosecurity

Treatment of an infected dog must be accompanied by strict infection-control measures
because CPV is highly contagious and environmentally persistent. Suspected or confirmed
cases should be isolated from susceptible dogs. Dedicated equipment, appropriate personal
hygiene, effective environmental cleaning, safe waste disposal and controlled movement of
animals and personnel are important components of disease control. Particular attention should
be paid to kennels, cages, floors, bowls, bedding and footwear. Because CPV is
environmentally resistant, routine cleaning alone may not be sufficient, and appropriate
disinfectants and correct contact times are essential. In shelters, breeding establishments and

veterinary hospitals, strict isolation protocols can significantly reduce the risk of transmission.
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Can Vaccinated Dogs Still Develop Parvovirus?

Vaccination provides strong protection but cannot guarantee that every individual dog
will be completely protected under every circumstance. When a vaccinated dog develops
diarrhoea and tests positive for CPV, several possibilities should be considered. The
vaccination series may not have been completed, the dog may have been exposed before
adequate immunity developed, maternal antibodies may have interfered with early vaccination,
or there may have been problems with vaccine handling or administration. Diagnostic
confirmation may also be necessary because rapid tests are not perfect. Rare vaccine failures
can occur despite appropriate vaccination. Therefore, a suspected vaccine failure should be
investigated carefully rather than automatically attributed to the emergence of a new viral
variant.

CPV and Other Animal Species

The evolutionary history of canine parvovirus is particularly interesting. CPV emerged
from feline panleukopenia virus-like ancestors and acquired changes that allowed it to infect
dogs efficiently. Subsequent CPV variants have demonstrated an expanded host range. Recent
research continues to investigate the circulation of canine and feline parvoviruses in
overlapping animal populations. A recent study from Gujarat reported co-circulation of feline
and canine parvoviruses and molecular evidence consistent with cross-species circulation,
highlighting the importance of surveillance in dogs and cats living in close contact [4]. This is
particularly relevant in multi-animal households, shelters and breeding environments.

Future Perspectives

The future of canine parvovirus control will depend on combining vaccination,
molecular surveillance, improved diagnostics, antiviral research and effective biosecurity.
Regular sequencing of circulating strains can reveal changes in VP2 and other genomic regions
and provide valuable information about viral evolution. Rapid antigen tests remain useful at
the clinical level, while PCR, quantitative PCR and sequencing provide increasingly powerful
tools for confirmation and epidemiological surveillance. Monoclonal antibodies represent one
of the most promising recent developments in CPV therapy. Continued research into maternal
antibodies, duration of immunity, vaccine-induced protection and vaccine—field strain
relationships will further improve vaccination strategies. For countries such as India, where
diverse dog populations and different viral lineages coexist, systematic molecular surveillance

will be particularly important.
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Conclusion

Canine parvovirus is more than an old viral disease of puppies. It is an evolving
pathogen whose genetic diversity, environmental persistence and ability to cause severe enteric
disease continue to challenge veterinary medicine. Recent Indian studies suggest that the
molecular landscape of CPV is changing, with CPV-2c becoming increasingly prominent in
several regions. At the same time, advances in quantitative PCR, sequencing and antibody-
based therapy are opening new possibilities for diagnosis, surveillance and treatment. The
battle against canine parvovirus therefore has two essential components: preventing infection
whenever possible and recognizing disease as early as possible when prevention fails.
Vaccination remains the first line of defence, early diagnosis is essential for timely
intervention, and continued molecular surveillance is critical for understanding the changing
nature of this important canine pathogen. A tiny virus may cause devastating disease, but with
appropriate vaccination, responsible animal care, early veterinary intervention and effective
biosecurity, canine parvovirus can be controlled and many lives can be saved.
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