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Possible misdiagnosis in feline and canine Parvovirus infection  Marenzoni et al.

and 1 with weak IDS) reported the possibility that the 
PVI originated in their structures, as various animals 
with different owners, which came to the practice 
for routine procedures, had PVI clinical signs just few 
days after their admission to the clinic. 

Statistical analysis
Overall, in 93 out of 144 cases (64.6%) the referral 
veterinarian correctly identified PVI cases, as 
confirmed by PCR, but failed to diagnose PVI in the 
remaining 36.4% of the cases. As in some cases data 
could not be obtained, some final subgroups used 
for statistical analysis were inconsistent. Even if the 
analyses were performed with both, the conventional 
and the nested PCR assays, and the results obtained 
from both tests did not significantly differ, data used 
for statistical analyses were from nested PCR. 

The agreement between IDS and nested PCR assay 
was moderate. Necropsies appeared to have a better 
diagnostic prediction (69.6%) than clinical cases 
(61.4%) (Table III). The PV infection was more easily 
diagnosed in animals aged ≤  6  months (72.9%) 
compared to animals aged >  6  months‑1  year 
(69.6%) and in animals over 1 year (36.4%) (Table IV). 
The diagnostic accuracy of PVI in dogs was higher 
than in cats (71.9% vs. 50%, respectively, Table V).

The final model of the logistic regression based on 
cases with missed diagnoses (false negative, n = 36) 
found that cats had an OR = 2.37 (95% CI 0.99‑5.68, 
P = 0.05), if the model was adjusted with a cutoff of 
≤ 6 months of age. On the other hand, the effect of 

initially suspected to be affected by feline infectious 
peritonitis. 

As reported by the veterinarians, when a blood test 
was performed, cases with weak IDS generally had 
all the parameters within the normal range. 

Interestingly, some clinical cases subjected to 
necropsy included cases in which sudden death 
occurred (n = 8, 4 dogs and 4 cats) and cases in which 
the initial suspicious was poisoning (n = 5, 3 cats and 
2 dogs). Sudden deaths included 3  cases showing 
haemorrhagic gastro‑enteritis at gross examination, 
4 cases in which the histological examination 
supported the strong IDS, which was assigned after 
necropsy, and one case without specific clinical 
signs. In this case, the gross examination revealed 
an intestinal stasis with haemorrhagic exudate in 
the gut. The poisoning suspected cases consisted 
of 3 stray cats from colonies with repeated deaths, 
one hunting dog and a puppy, which had eaten 
rotten food.

A veterinary practice with which a special price 
was arranged, wanted to process 44 cases, 32 with 
strong and 12 with weak IDS (with vomiting or 
non‑haemorrhagic diarrhoea or a low increase in 
body temperature). Thirty one cases with strong 
IDS and all cases with weak IDS were positive to PV 
PCR. The veterinarian of this practice reported that 
these weak IDS cases would not have been sent for 
laboratory testing without having the incentive of 
the special price offer that was specifically arranged 
during this project.

Three veterinary practices (3 cats, 2 with strong IDS 

Table IV. Performances of the index of diagnostic suspicion (IDS) of Parvovirus infection (PVI) and corresponding 95% Confidence Interval (95% CI) on the 
subgroups of different ages, subjected to biomolecular diagnosis for PVI. The sum of the subgroups is under 144, as the age was not recorded in 3 cases.

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

Aged ≤ 6 months Aged > 6 months-1 year Aged > 1 year
Strong IDS and positive PCR 60 (70.5%) 15 (65.2%) 7 (21.2%)

Weak IDS and negative PCR 2 (2.4%) 1 (4.3%) 5 (15.15%)

Strong IDS and negative PCR 9 (10.6%) 1 (4.3%) 5 (15.15%)

Weak IDS and positive PCR 14 (16.5%) 6 (26.2%) 16 (48.5%)

Sensitivity 81.08% (70.71 - 88.38) 71.43% (50.04 - 86.19) 30.43% (15.6 - 50.87)

Specificity 18.18% (5.137- 47.7) 50% (9.453 - 90.55) 50% (23.66 - 76.34)

Positive Predictive Value 86.96% (77.03 - 92.98) 93.75%  (71.67 - 98.89) 58.33% (31.95 - 80.67)

Negative Predictive Value 12.5% (3.5 - 36.02) 14.29%  (2.6 - 51.31) 23.81% (10.63 - 45.09)

Accuracy 72.94% (62.66 - 81.24) 69.57% (49.13 - 84.4) 36.36% (22.19 - 53.38)

Positive Likelihood Ratio 0.99 (0.79 - 1.24) 1.43 (0.19 - 10.69) 0.6087 (0.22 - 1.70)

Negative Likelihood Ratio 1.04 (0.01 - 98.47) 0.57  (0.06 - 5.62) 1.391 (0.83 - 2.33)

Diagnostic Odds 0.96 (0.18- 4.9) 2.5 (0.13- 46.78) 0.4375 (0.1 - 2.01)

Cohen’s kappa -0.01 (-0.21 - 0.2) 0.1006 (-0.21- 0.41) -0.15 (-0.42- 0.12)
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-




