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nineteen (82.6%) samples were positive on PCR 
testing for PV; in 10 cases the presence of PV was 
associated with comorbidities. They consisted of 
2 dogs with a history of chronic diarrhoea, 2 dogs 
with canine distemper virus coinfection, 1 dog with 
megaesophagus, 1 cat with respiratory signs, 1 cat 
with pyometra, 1 cat with an obstructive lower 
urinary tract disease, 1 cat with a perforated gastric 
ulcer, and 1 cat with severe cardiac hypertrophy. 
In other 20 cases which were negative to PV PCR 
and without a diagnostic suspicion issued by the 
veterinarian, it was not possible to reach a definitive 
diagnosis because either the owner did not allow 
further testing or the animal died and necropsy 
was not possible. In other 5 PCR negative cases, 
diagnosis of coccidiosis (3 kittens and 1 puppy) and 
severe nephropathy (1 dog) was made.

In 20 cases (including 11 dogs, 2 of them with 
weak IDS, and 9 cats, 5 of them with weak IDS, all 
confirmed by PCR positive results), case history 
reported the death within a few days of another 
animal belonging either to the same owner or to the 
same shelter. However, there was also a case of a PV 
PCR positive puppy with weak IDS which came from 
a litter in which the other puppies were healthy.

Cases with weak IDS and positive PV PCR, also 
included 3 dogs with intestinal stasis and one dog 
subjected to surgery for acute abdomen. Eighteen 
cases (10 dogs and 8 cats) with weak IDS and PCR 
positive results presented vomiting episodes or 
non‑haemorrhagic diarrhoea. Two kittens, one 
with fever and another with leukopenia, were 

39 dogs and 3 cats) just begun the vaccine protocol 
while 54 (37.5%, 26 cats and 28 dogs) were not 
vaccinated. Vaccinal interference was considered as 
probable in 17 cases; however, the presence of CPV 
2c or 2a variants was subsequently identified for 14 
of them by enzymatic digestion. In 74 (47.4%) cases, 
it was possible to know the PVI clinical outcome. 
Sixty four animals died while 10 survived.

Of the 144 cases for which it was possible to express 
an IDS, 98 were characterised by strong and 46 by 
weak IDS (Table II).

Biomolecular investigations
Conventional PCR was able to detect 0.1  ng 
extracted from DNA of the cell culture infected 
with 100 TCID50/100 µL of Cornell strain, while 
nested PCR 0.01 ng. The new developed nested 
PCR also proved to be highly specific as the 
amplified PCR product sequences showed 100% 
similarity with FPV or CPV.

When the 156 cases were tested by conventional 
and nested PCR assays, 111 (71.2%) resulted 
positive to both tests, whereas 17 cases (10.9%) 
were positive to nested PCR only. 

IDS classification
Results of the classification of the 144 cases based 
on IDS and PCR are reported in Table III. As shown, 
it was possible to reach a definitive diagnosis in 
124  out of 144 cases (86.1%). One hundred and 

Table III. Performances of the index of diagnostic suspicion (IDS) of Parvovirus infection (PVI) and corresponding 95% Confidence Interval (95% CI) on 
total cases, and the subgroups of clinical cases and necropsies, subjected to biomolecular diagnosis for PVI.

Parameter
Number of cases (%) Estimate (95% Cl)

Total cases Clinical cases Necropsies
Strong IDS and positive PCR 83 (57.6%) 51 (57.9%) 32 (57.1%)

Weak IDS and negative PCR 10 (6.9%) 3 (3.4%) 7 (12.5%)

Strong IDS and negative PCR 15 (10.5%) 13 (14.8%) 2 (3.6%)

Weak IDS and positive PCR 36 (25%) 21 (23.9%) 15 (26.8%)

Sensitivity 69.75% (60.98 -77.28) 70.83% (59.49 - 80.06) 68.09% (53.83 - 79.6)

Specificity 40% (23.4 - 59.26) 18.75% (6.6 - 43.01) 77.78% (45.26 - 93.68)

Positive Predictive Value 84.69% (76.27 - 90.5) 79.69% (68.29 - 87.73) 94.12% (80.91- 98.37)

Negative Predictive Value 21.74% (12.26 - 35.57) 12.5% (4.34 - 31) 31.82% (16.36- 52.68)

Accuracy 64.58% (56.49- 71.92) 61.36% (50.92- 70.86) 69.64% (56.66- 80.1)

Positive Likelihood Ratio 1.162 (1.01 - 1.34) 0.8718 (0.74 - 1.03) 3.064 (1.12 - 8.4)

Negative Likelihood Ratio 0.76 (0.53 - 1.07) 1.556(0.08 - 28.97) 0.4103 (0.33 - 0.51)

Diagnostic Odds 1.54 (0.63 - 3.74) 0.56 (0.14 - 2.17) 7.467 (1.38 - 40.34)

Cohen’s kappa 0.07 (-0.08- 0.22) -0.09 (-0.29 - 0.11) 0.29 (0.07 - 0.51)
Sensitivity = The proportion of positives that are correctly identified as such;    Specificity = The proportion of negatives that are correctly identified as such; 
Positive Predictive Value = The proportion of true positive tests out of the overall positive tests;    Negative Predictive Value = The proportion of negative positive tests out of the overall 
negative tests;    Accuracy = The proportion of correctly classified subjects among all the results;    Positive Likelihood Ratio (LR+) = Sensitivity / (1 − Specificity);   
Negative Likelihood Ratio (LR-) = (1 − Sensitivity) / Specificity;    Diagnostic Odds = LR+/LR-




