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Canine parvovirus: 
origin and evolution
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GENETIC VARIABILITY OF THE VP2

1.7 x 10-4 substitutions per site per year
Substitution rates
similar to RNA viruses

HIGH INTRINSEC 
VARIABILITY (ssDNA)

POSITIVE SELECTION 
PRESSURE (IMMUNITY)

Schackelton et al., 2005, PNASCPV-2

Lower substitution rates

Schackelton et al., 2005, PNASFPV

9.4 x 10-5 substitutions per site per year

GENETIC STABILITY

CPV IS STILL EVOLVING
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Biological features of the CPV variants

HOST RANGE
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Decaro et al., 2007, Emerg Infect Dis

 Various epidemiological
situation

DIFFERENT VACCINE
PROTOCOLS

DIFFERENT 
COMMERCIAL FLOWS



  CPV TYPE DISTRIBUTION IN THE WORLD



Canine parvovirus: 
clinical signs and diagnosis



PATHOGENESIS



CLINICAL SIGNS OF PARVOVIROSIS

●  VOMITING

● HAEMORRHAGIC DIARRHOEA

●  LEUKOPOENIA 
       (<3000 WBC/mm3)

●  RAPID DEHYDRATION

●  FEVER (inconstant)

● MORTALITY

Clinical course depending on 
Ab titres at the moment of infection



FAECAL SHEDDING



ICT

HA

Poorly sensitive in the late
stage of infection  Abs in the 

gut lumen

      Low viral titers

TRADITIONAL METHODS

CPV DETECTION

Desario et al., 2005, 
J Virol Methods



ICT

Are ELISA-based assays able
to detect efficiently CPV-2c?

TRADITIONAL METHODS

CPV DETECTION

Kapil et al., 2007, J Clin Microbiol

Rates of test failures increased in the last years paralleling 
the increased frequency of CPV-2c detection



CPV DETECTION

CPV-2c was detected with the same efficiency 
as the other antigenic variants!

CPV-2a, 51
CPV-2b, 50
CPV-2c, 
100



CPV DETECTION

CPV-2c was detected with the same efficiency 
as the other antigenic variants!

CPV-2a, 
44
CPV-2b, 
11
CPV-2c, 
44



DOES CPV VACCINATION INTERFERE 
WITH IN-CLINIC ASSAYS?



VIREMIA

FAECAL 
SHEDDING

DOES CPV VACCINATION INTERFERE 
WITH IN-CLINIC ASSAYS?

NO FAECAL SAMPLES TESTED POSITIVE BY ANTIGEN TESTING



CPV DETECTION

INNOVATIVE METHODS

PCR REAL-TIME PCR
 WITH TAQMAN 

PROBES

Highly sensitive Detection of
nucleic acid





CPV ANTIBODY DETECTION

IgM DETECTION



CPV DIAGNOSIS



Canine parvovirus: 
Vaccination





Correlation between MDA titres 
and CPV protection

1:20< TITRES <1:80 ASYMPTOMATIC FORM

TITRES >1:80

TITRES <1:20 INFECTION AND DISEASE

FULL PROTECTION

Correlation between MDA titres 
and CPV vaccination

TITRES <1:20 ACTIVE IMMUNISATION

TITRES >1:20 INTERFERENCE

WINDOW OF SUSCEPTIBILITY
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Exponential decrease over the time

Half-life of 8.5-10 days

Age of pups (weeks)
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PERSISTENCE OF MDA IN PUPS

IMMUNOLOGIC GAP 
OF 2–5 WEEKS

WINDOW OF SUSCEPTIBILITY



DURATION OF THE WINDOW OF SUSCEPTIBILITY

● BREED (SMALL VS. LARGE)
● Ab TITRE OF THE DAM
● AMOUNT OF COLOSTRUM
● GROWTH RATE



● HIGH-TITRE VACCINES

● INTRANASAL VACCINATION (OFF LABEL)

Seroconversion in the presence 
of MDA titres 1:80-1:160

HOW TO OVERCOME THE MDA INTERFERENCE?

Martella et al., 2007, Clin 
Diagn Lab Immunol 

106-107 
TCID50/ML

● MDA TITRATION HI

WINDOW OF SUSCEPTIBILITY



● HIGHLY IMMUNOGENIC VACCINES

RECOMBINANT 
VACCINE

CPV-23’ 5’NS1 VP1

VP2

~5120 nts

NS2

CPV-2c

HOW TO OVERCOME THE MDA INTERFERENCE?

WINDOW OF SUSCEPTIBILITY

Seroconversion in the presence 
of high MDA titres



● 3-4 doses at 2-4 weeks intervals between the 6th and 16th week 

of age

● Booster at 6-12 months

● Revaccination every 3 years

https://wsava.org/global-guidelines/vaccination-guidelines/

WSAVA VACCINATION GUIDELINES



●  Dogs (CPV, CDV, CAV) and cats (FPLV, FCV, FHV)
●  DOT-ELISA test
●  Execution time: 20-25 min
●  Visual reading
●  Colorimetric comparison with standards 

CPV* = 1:80 CDV* = 1:32

* THE PRESENCE OF ANTIBODIES FROM ACTIVE IMMUNITY 
REGARDLESS THE TITRE IS CONSIDERED PROTECTIVE 

CAV* = 1:64
FPLV* = 1:80 FCV = 1:32 FHV = 1:16

IN-CLINIC ASSAYS

SEROLOGICAL TESTING



IN-CLINIC ASSAYS

SEROLOGICAL TESTING

● To evaluate seroconversion after primary vaccination course
● To evaluate the need for the 3-year booster 
● Old dogs with a history of multiple vaccinations
● Dogs with allergic/anaphylactic reactions
● Dogs with no history/anamnesis
 

CPV



SEROLOGICAL TESTING

https://wsava.org/global-guidelines/vaccination-guidelines/



Canine parvovirus: 
Treatment



MAINLY SUPPORTIVE/SYMPTOMATIC

● Fluid adminstration (lactate Ringer solution)
● Antiemetic drugs
● Gastric protectors
● Whole blood/plasma transfusions
● Enteral nutrition (nasopharyngeal/nasogastric tubes)
● Broad-spectrum antibiotics



USE OF HYPERIMMUNE PLASMA



USE OF PURIFIED IMMUNOGLOBULINS



USE OF INTERFERON-Ω



USE OF rcG-CSF



USE OF rcG-CSF
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