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we can't exclude that the sampling method used 
to enrol cases could have introduced a bias in this 
study, as a specific subpopulation of cases was 
selected. Considering that all cases submitted had 
at least one clinical sign and no healthy animals 
were analysed, the assay characteristics should be 
cautiously evaluated. Logistic regression was used 
to weight all these aspects. 

In this study, PVI diagnoses was more accurate in 
dogs and young animals or following necroscopy 
examination. Necropsies had better diagnostic 
prediction than clinical cases, probably because 
of the increased diagnostic sensitivity and 
specificity due to findings of gross and histological 
examinations. However, cases subjected to necropsy 
generally were those atypical. They didn't have 
a PVI clinical suspicion and required gross and 
histological examination for a definitive diagnosis. 
Conversely, PVI with typical clinical signs is normally 
diagnosed by using lower expensive tests. In this 
study, many necropsies with strong IDS were 
not initially considered as PVI because they were 
hyperacute or atypical cases of PVI. Accordingly, the 
correct diagnosis of PVI could also be overestimated 
in this study. 

PVI diagnosis was more accurate in young rather 
than adult animals, as confirmed also by logistic 
regression. Although animals aged from 6 weeks to 
6 months are the typical target of PVI (Houston et al. 
1996, Kruse et al. 2010, Miranda et al. 2015), cases of 
PVI in adult dogs have also been reported (Decaro 
and Buonavoglia 2012). In this study, diagnosis was 
missed in a significant proportion of animals aged > 1 
year. This was in line with the results obtained by Faz 

species lost significance (P = 0.08) when the age > 1 
year is considered. Both dogs and cats over 1  year 
had a 7‑fold greater probability of a missed diagnosis 
(OR = 7.17, 95% CI 2.53‑20.29, P < 0.0001). The type 
of presentation (clinical vs. necropsy cases) was left 
out of the model, since it did not affect it.

The logistic regression that referred to incorrect PVI 
diagnoses (false positive, n = 15) found that only the 
type of presentation had a limited significance, with 
clinical presentation having an higher probability 
(OR = 8.92; 95% CI 1.03‑77.2, P = 0.05) to overestimate 
the infection.

Discussion
This study confirms the results of a previous study 
(Faz et  al. 2016) and highlights the concern that 
veterinarians often don't suspect parvovirus 
infection in dogs and cats with atypical presentation. 
The consequences of this can be catastrophic for 
kennel facilities, shelters or even veterinary clinics, 
because PV are highly contagious. 

In this study, nested PCR was chosen to confirm the 
diagnostic suspect because of its high sensitivity 
and specificity. It reduced the rates of false negative 
results derived from in‑clinic tests in case of low viral 
load or the presence of antibodies and improved the 
diagnostic accuracy, in the cases with few clinical 
signs and better prognosis (Desario et  al. 2005, 
Decaro et  al. 2013b, Decaro et  al. 2014a, Proksch 
et  al. 2015, Faz et  al. 2016). Moreover, nested PCR 
was capable to identify the majority of cases with 
vaccinal interference, and it has a medium cost 
between in‑clinic tests and real‑time PCR. However, 

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

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

Dogs Cats
Strong IDS and positive PCR 63 (65.7%) 20 (41.6%)
Weak IDS and negative PCR 6 (6.3%) 4 (8.4%)

Strong IDS and negative PCR 9 (9.4%) 6 (12.5%)
Weak IDS and positive PCR 18 (18.6%) 18 (37.5%)

Sensitivity 77.78% (67.58 - 85.46) 52.63% (37.26 - 67.52)
Specificity 40% (19.82 - 64.25) 40% (16.82 - 68.73)

Positive Predictive Value 87.5% (77.92 - 93.28) 76.92% (57.95 - 88.97)
Negative Predictive Value 25% (12 - 44.9) 18.18% (7.31 - 38.52)

Accuracy 71.88% (62.17- 79.89) 50% (36.39 - 63.61)
Positive Likelihood Ratio 1.296 (1.03 - 1.63) 0.88 (0.58 - 1.33)

Negative Likelihood Ratio 0.5556 (0.73-7.43) 1.18 (0.51 - 2.75)
Diagnostic Odds 2.33 (0.73 - 7.43) 0.74 (0.18 - 3.1)
Cohen’s kappa 0.14 (-0.05 - 0.3) -0.05 (-0.29 - 0.19)

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-




