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Abstract

Canine parvovirus is considered one of the most dangerous viral diseases affecting dogs, especially young dogs, with
high variability of clinical severity depending on age, level of immunity (vaccination and maternal antibodies), foreign
virulence, nutritional status and secondary bacterial comorbidities. Despite the wide diversity of vaccine strains for dog
immunization, as well as well-systematized vaccination protocols, cases of the disease continue to be recorded in young
dogs and cause fatal cases due to viremia states and complications related to dehydration and severe damage to the
gastrointestinal tract and cardiovascular system. This study aimed to establish the importance of changes in some
biochemical and hematological indices in dogs contaminated with the canine parvovirus enteritis virus. The study was
conducted on 12 dogs, with a median age of 4 months, on which a retrospective-descriptive analysis was performed,
diagnosed with parvovirus (CPV) based on the antigenic test (CPV Ag in all cases). The vaccination status was: 8/12
unvaccinated, 2/12 fully vaccinated, 2/12 incompletely vaccinated. The results of the research conducted found that
parvovirus remains severe in young canines with a 2.5-6 month age range, affecting mainly unvaccinated individuals or
those with uncertain immunity. Systemic inflammation marked by CRP >150 mg/L was established in 9 out of 12 dogs
(75%), signs of hypoperfusion (TRC >2 s) are extremely common and may precede severe leukopenia. Profound
myelosuppression (WBC <2, marked NEU) was found to be rare but critically associated with
hypoglycemia/hypoalbuminemia and risk of sepsis/shock. At the same time, leukopenia was established in 2 of 12 dogs
(16.7%), of which severe leukopenia (<2x10%L) in 1 of 12 (8.3%), neutropenia in 3 of 12 (25%), thrombocytopenia in 4
of 12 (33.3%), hemorrhagic diarrhea in 2 of 12 cases (16.7%). Documented mortality was 1 case (8.3%). There are
indications of vaccine inefficiency in fully vaccinated dogs; vaccine audit and (where possible) viral typing are
necessary. Ag HI titers at presentation do not guarantee clinical protection and management should be guided by
clinical status and biomarkers, not isolated titers. The above confirms that clinical severity is driven by pronounced
systemic inflammation even without severe leukopenia established in all patients. This explains the critical need for
early aggressive fluid therapy and prophylaxis/antibacterial therapy for enteric translocation.
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Canine parvovirus enteritis is the most
dangerous infectious disease in dogs, especially in
improved breeds. The disease was first observed in
1978, is closely related to feline panleukopenia
virus and has since become a ubiquitous pathogen
worldwide. The disease was observed in Asia,
Australia, New Zealand, America and in Europe,
which were characterized by vomiting and diarrhea
in dogs older than about 6 weeks, and myocarditis
in neonatal pups, and these diseases differed from
those previously recognized in dogs (Deepika, T.,
Kauser, B., Bhairab, M., 2022). The virus was
named canine parvovirus (CPV), and has also been
referred to CPV type-2, distinguish it from the
previously described (Hao, X., Li, Y,, Xiao, X, at
all, 2022). Canine parvovirus can be found in
almost environment, but not every dog who comes

into contact with the virus becomes infected.
Usually several factors come into play in infection,
including the immune status of the dog and the
number of viruses which the dog is exposed to
(Arshia, B., Hadi, P.,Mohsen, L., Mohammad, M.
R, 2025). If the combination of factors is just right
and a dog does become infected, a specific
sequence of events begins as the virus attacks the
body (Oleiwi, K.I,, Hussein, MA, Fahad, OA,
Abdulrazzaq, S.O., 2025). The most common and
convenient method of testing for the presence of
CPV is the fecal ELISA test and techniques
polymerase chain reaction (PCR) to diagnose CPV
from fecal samples which is generally requires
(Zhihao, W.1., Pengfei, S.1., Sheng, W.... et al.,
2024, Elisa, M. M. , 2025).
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During the treatment and recovery period of
dogs diagnosed with canine parvovirus enteritis,
for a good knowledge of metabolic processes and
the exclusion of major crises that occur in the body
of sick dogs, it is important to monitor the
oscillations of biochemical and hematological
indices, in order to intervene with targeted
medicinal remedies for the normalization of
biochemical and hematological indices and to

MATERIAL AND METHOD

The study was conducted within the INDO
VET veterinary clinic, specialized in diagnosis and

therapy, with the objective of evaluating
serological, immunological, biochemical and
hematological parameters in canine patients

diagnosed with canine parvovirus (CPV-2).The
study was conducted on 12 dogs, with a median
age of 4 months, in which a retrospective-
descriptive analysis was performed, diagnosed
with canine parvovirus based on the antigenic test
(CPV Ag in all cases). The vaccination status was:
8/12 unvaccinated, 2/12 fully vaccinated, 2/12
incompletely vaccinated. Laboratory investigations
were performed using modern, portable
equipment, designed for rapid and accurate testing
of disease-specific markers and the general
physiological status of animals. Biochemical
analyses of blood serum were performed with the
MNCHIP Celer Care V5 analyzer (Tianjin MNCHIP
Technologies Co., Ltd., China), a portable
automatic system based on microfluidic technology
and absorption photometry. Serological and
inflammatory determinations were performed using
the Bionote Vcheck V200 immunological analyzer
(Bionote Inc., South Korea), a device based on
Fluorescent Immunoassay technology — high-
sensitivity fluorescent immunochromatography. It
allows rapid analysis of biological samples (serum,
plasma, feces) for the identification of viral
antigens, specific antibodies and inflammatory
markers in companion animals. The interpretation
of the results was as follows: Negative — absence
of fluorescent signal (no detectable antigen); Weak
positive (+) — incipient infection or reduced viral
excretion; Strong positive (++/+++) — active
infection, massive viral elimination. The sensitivity
of the method for CPV-2 is 98.5%, and the
specificity is 97.2%, compared to the standard
ELISA method.

RESULTS AND DISCUSSIONS

The combined use of the Bionote Vcheck
V200 immunological analyzer, the MNCHIP Celer
Care V5 biochemical analyzer and the Smart-V5
hematological analyzer allowed obtaining a
complete  picture of the immunological,
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contribute effectively to appropriate control of
critical conditions that therefore frequently lead to
lethal outcomes (Felix, K. Shima,1.,Fidelis, A. G..
et al.,2021). Analyzing the above mentioned data,
the purpose of our research was to establish the
changes in hematological and biochemical indices
of dogs contaminated with the canine parvovirus
enteritis virus and their importance in controlling
and reducing metabolic crises.

inflammatory, biochemical and hematological
status of canine patients diagnosed with parvovirus
infection. This integrated approach contributed to a
complex assessment of disease severity and
prognosis, ensuring a high level of accuracy and
reproducibility of results. The diagnosis of
Parvovirus enteritis was made taking into account
the epidemiological situation, which provided data
regarding vaccination status
(unvaccinated/complete/incomplete), deworming,
contact with dogs, clinical manifestations and
associated complications such as hemorrhagic
enteritis, sepsis, rapid, severe and advanced
dehydration, hypovolemic shock, coinfection states
and based on laboratory tests.

Of the 12 cases, 8 (66.7%) were
unvaccinated animals, 2 were fully vaccinated
(16.7%), 2 were incompletely vaccinated (16.7%),
clinical manifestations with digestive symptoms:
vomiting 8/12 (66.7%); diarrhea 10/12 (83.3%);
hemorrhagic 2/12 (16.7%). Mortality was 1/12
(8.3%) with a serious prognosis, 4 months old,

unvaccinated, with hemorrhagic diarrhea
syndrome,
The results of biochemical and

hematological research are presented in Table 1,
which reveals that practically all sick dogs had
deviations in hematological and biochemical
parameters. More significant for the processes of
immunological reactivity were the parameters of C-
reactive protein (CRP) with variations from 123 to
>230, neutrophilia with indices from 0.234 to
13.596%, Thrombocytopenia with indices of 43 —
529 x109/L, as well as a considerable reduction in
the number of lymphocytes with limits from 0.109
t0 2.267%.

Virological tests confirmed the presence of
the CPV2 virus in 12/12 dogs under observation.
The percentage analysis of dogs with critical
oscillations of biochemical indices constituted the
following ratios: C-reactive protein with the index
more than =150 mg/L in 9/12 (75%), Leukopenia
2/12 (16.7%); severe 1/12 (8.3%, Neutropenia 3/12
(25%); severe 0/12, Thrombocytopenia 4/12
(33.3%).

Biochemical indices reported the following
values: Hypoalbuminemia 3/11 reported (27.3%);
Hypoglycemia 1/12 (8.3%). Analyzing the antibody
titer in the dogs under observation, we can
mention that high antibody titers were in 7/12
(58.3%), low antibody levels in 4/12 (33.3%), and
with a absence of antibodies - 1/12 (8.3%).
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Analyzing the results obtained from the
clinical and laboratory study in dogs contaminated
with canine parvovirus enteritis virus, it can be
noted that the clinical severity is driven by
perfusion and systemic inflammation. The high
proportion with prolonged CRT (83.3%) and very
high C-reactive protein (75%) outlines a
pronounced inflammatory/systemic status even
without severe leukopenia in all. This explains the

critical need for early aggressive fluid therapy and
antibacterial  prophylaxis/therapy for  enteric
translocation. True myelosuppression appears
focally, but marks the prognosis. Only 1/12 cases
had severe leukopenia, but exactly these profiles
correspond to the maximum risk of sepsis and had
concomitant hypoglycemia and hypoalbuminemia —
signals of increased consumption/metabolism and
enteral losses.

Results of biochemical and hematological research Table 1
Biochemical indices Hematological indices
Reference range At the time of diagnosis Range At the time of diagnosis
of
reference
5.2-8.2 Total proteins (TP) 11.0-19.0 g/dI Hemoglobin (HGB)
g/dL 4.1-7.5; 12.4- 19.6;
7-32 mg/dL Urea (GOOD) 5.1-8.5 Erythrocytes (RBCs)
4.28 -7.42; x1012/L 447 -173;
0.33-1.7 mg/dL Creatine (CRE) 117-460 Platelets (PLT)
0.4 -0.93; x109/L 43 - 529;
2244 Albumin (ALB) 6-17 White blood cells (WBC)
g/dL 2.3-3.1; x109 L 0.76 — 16.37;
2.3-5.2 Globulins (GLO) 36-56 Hematocrit (HCT)
g/dL 1.8- 4.5; % 26.7 — 53.5;
70-143 Glucose (GLU) 52-81 Neutrophils (NEU)
mg/dL 58 - 158; % 0.234 — 13.596;
10-140 Alanine aminotransferase 12-33 Lymphocytes (LYM)
U/L (ALT) % 0.109 — 2.267
25-171;
40-300 Alkaline phosphatase (ALP) 2-13 monocytes
U/L 108 - 287 % 0.060 — 4.503;
<20 ->200 C-reactive protein (CRP)
mg/L 123 - >230
At the same time, antibody titer at
presentation does not exclude severe disease. In CONCLUSIONS
the present series, the category of high antibody
titers was associated with a higher rate of 1. Parvovirus remains severe in young dogs
neutropenia (43%) compared to the absence of the aged 2.5-6 months especially  affecting
titers (0%). Clinically, therapeutic decisions should unvaccinated individuals or those with uncertain
not be postponed based on a titer considered immunity.

“protective”. With reference to the vaccination
status it can be mentioned that the existence of 2
fully vaccinated CPV-positive cases suggests
either a window of vulnerability, or factors related
to the quality of the program (cold chain,
compliance with intervals, immune status of
patients) or possible antigenic differences. At the
same time, as specific hematological
abnormalities, thrombocytopenia (33%) can be
mentioned which frequently accompanied the more
severe cases, with implications on the risk of
hemorrhage and the guidance of
transfusions/plasma.
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2. Marked systemic inflammation (CRP
2150) and signs of hypoperfusion (TRC >2 s) are
extremely common and may precede severe
leukopenia, and profound myelosuppression (WBC
<2, marked NEU) is rare but critical associated
with hypoglycemia/hypoalbuminemia and risk of
sepsis or shock.

3. Antibody titers at presentation do not
guarantee clinical protection; management should
be guided by clinical status and biomarkers, not
isolated titers, which confirms that there are
indications of vaccine inefficiency in fully
vaccinated dogs, which suggesting the need for
vaccine audit and (where possible) viral typing.
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