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Serum Cardiac Troponin-I in dogs with CPV-2 infection
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Summary: The objective of study was to determine the clinical significance of serum c¢Tn-I level in dogs infected with
Canine parvovirus-2 (CPV-2). The study material consisted of 4- to 10-week-old puppies of either sexes and 8 different breeds of
twenty five dogs with CPV-2. Control group consisted of 4- to 10-week-old puppies of either sexes and 7 different breeds of twenty
five dogs. Although treatment, 12 of the dogs with serum cTn-I level > 0.8 ng/mL died within 24 hours of admission. Remaining 13
dogs, had the serum cTn-I level <0.156 ng/mL (cut-off). Of 13 dogs, 4 died within 24-72 hours of admission and 9 were recovered.
In terms of cTn-I concentration, whether below 0.156 ng/mL or above 0.8 ng/mL there was a statistically significant difference
between survivor and non-survivor animals (p<0.001). Construction of Kaplan-Meier, survival curves revealed dogs with a ¢Tn-I
concentration > 0.8 ng/mL had survival time of 1 day, whereas dogs with a cTn-I concentration <0.156 ng/mL had a median survival
time of 2.5 days (p<0,001). No statistically significant difference was determined between the mean ages of two groups (dogs with
cTn-I concentration <0.156 and > 0.8 ng/mL) (p>0.05). At necropsy, the histopathological examination of the heart revealed the
presence of pathological myocarditis findings in 12 of the non-survivor dogs (cTn-I > 0.8 ng/mL), whilst in the other non-survivor 4
dogs (cTn-I<0.156), no pathological alteration was observed in the myocardium. The present study demonstrated that serum cTn-I
concentrations > 0.8 ng/mL were indicators of poor prognosis and increased serum c¢Tn-I concentrations were consistent with short
survival times in dogs with CPV-2.
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CPV-2 infeksiyonlu kopeklerde Serum Kardiyak Troponin-I

Ozet: Bu calismada, CPV-2li kopeklerde ¢Tn-I konsantrasyonunun klinik 6neminin degerlendirilmesi amaglandi. Caligmanin
materyalini degisik irk ve her iki cinsiyetten 4-10 haftalik yasta 25’1 hasta ve 25’1 saglikli olmak iizere 50 yavru kopek olusturdu.
Sagaltim uygulamasinin baglatilmasina ragmen serum cTn-I konsantrasyonu > 0.8 ng/mL olan hasta kdpeklerin 12’si klinige
getirildikten sonraki 24 saat iginde 6ldii. Klinige getirildikten sonra 24-72. saatlerde 6len 4 kopek ile sagaltim sonucu iyilesen 9
kopekte cTn-I konsantrasyonlart <0.156 ng/mL (cut-off degeri) bulundu. Saglikli kopeklerde serum cTn-I konsantrasyonu 0,156
ng/ml degerinin (cut-off) altinda saptandi. CTn-I konsantrasyonu karsilastirildiginda dlen ve iyilesen kopekler arasinda onemli
farklilik saptandi (p<0.001). Serum cTn-I konsanrasyonu> 0.8 ng/mL olan koépeklerde yasam zamani 1 giin iken cTn-I
konsantrasyon1 <0.156 ng/mL olan kopeklerde ortalama yasam siiresi 2.5 giin (p<0,001) olarak hesaplandi.Serum cTn-I
konsantrasyonu agisindan degerlendirildiginde yas ortalamalar1 arasinda istatiksel olarak 6nemli bir farklilik bulunmadi (p>0.05).
Olen 12 képegin (cTn-I > 0.8 ng/mL) nekropsisinde kalbin histopatolojik incelemesinde myokarditise bagli patolojik degisiklikler
belirlenirken dlen diger 4 kopekte (cTn-1<0.156) kalp kasinda herhangi bir patolojik degisiklige rastlanmadi. Sonug¢ olarak bu
calisma serum cTn-I konsantrasyonunun 0.8 ng/mL’ nin iistiinde olmas1 kotili prognozun belirleyicisi oldugunu ve yiiksek serum c¢Tn-
I konsantrasyonu ile kisa yasam siiresi arasinda iliski oldugunu gosterdi.

Anahtar sozciikler: Kanin parvovirus, kardiyak troponin- I, miyokarditis

Introduction failure 3) Systemic infection characterized by focal

In dogs, parvoviral (CPV-2) infection is a fatal necrosis in multiple tissues in puppies younger than 2
disease that is generally associated with acute, fibrinous weeks of age (9). In dogs, myocarditis caused by
and haemorrhagic enteritis, and occasionally with non- parvoviral infection is characterized by peracute heart
suppurative myocarditis (6). The disease is observed in 3 failure and is observed mostly in puppies aged 3-8
forms: 1) Leukopenia, vomiting and diarrhoea in dogs weeks. Puppies that develop myocarditis, display sudden
almost 8 weeks of age 2) Mortality in 3- to 8-week-old lethargy and die within a very short time period. Those
dogs due to mnon-suppurative myocarditis and heart  that survive, present with symptoms arising from heart
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failure, including tachycardia, weakening of the pulse,
cyanosis and dyspnoea. Some of the dogs that develop
myocarditis may survive and lead a relatively normal
life. However, several months after recovery, some of
these animals may present with symptoms related to
heart failure (11).

Cardiac specific troponin-I (cTn-I) is a sensitive and
specific biomarker that can be used to determine
myocardial injury (1, 4, 16). This protein is released from
the myocardium as a result of myocardial injury (1,22).
Upon cardiac injury, troponins are released from
damaged myocytes into the blood circulation and reach a
measurable level within 4 hours and a peak level within
12-14 hours. Subsequently, according to the severity of
initial cardiac damage, their blood level decreases
progressively to an undetectable level within 5-20 days
(23). In veterinary medicine cTn-I has been proposed as
an indicator of myocardial damage in dogs with a variety
of diseases including gastric dilatation volvulus (20),
babesiosis (10), erhlichiosis (4), precapillary and
postcapillary pulmonary hypertension (7), blunt trauma
(21), infaction (18), congestive heart failure (3), dilated
cardiomyopathy (DCM) (15) and boxers with
arhythmogenic right ventricular cardiomyopathy (2).
Some studies demonstrated that there were correlation
between high cTn-I level and poor prognosis in dogs
with cardiomyocyte injury (5,15,26).

The primary objective of this study was to
determine whether CPV-2 infection correlated with
myocardial damage assessed by serum cTn-I. Secondary
objective was to evaluate whether the survival time of
dogs with CPV-2 infection is associated with serum cTn-
I levels.

Materials and Methods

Animals and clinical diagnosis: This study was
conducted in a total of 50 puppies. Twenty-five were 4-
to 10-week-old young animals of either sexes and 8
different breeds, which were referred to the clinics of the
Department for Internal Medicine of Ankara University
Faculty of Veterinary Medicine with any of the
complaints of lethargy, appetence, vomiting or diarrhoea,
and were diagnosed with CPV-2 infection based on the
examination of blood and rectal smears by conventional
PCR between April 2009 and December 2009. The other
25 animals were also 4- to 10-week-old CPV-2 negative
puppies of both sexes and 7 different breeds, but did not
present with any disease symptom and were confirmed to
be healthy upon clinical examination and haematological
parameters. These animals had been referred to the
clinics for routine vaccination (control group). While the
diseased animals were physically examined on a daily
basis, in the healthy animals physical examination was
performed only once.

Concurrent Babesia spp., Hepatozoon spp and
Ehrlichia spp. were excluded by blood smear evaluation.

Dogs were tested for giardia and coccidial oocyst and
confirmed to be negative before study. Dogs were
excluded if they presented clinical sings of canine
distemper (conjunctival or nasal discharge or neurological
sings).

The Research and Ethics Committees of the
University of Ankara approved the study, and written
consent was obtained from all dogs' owners.

Laboratory diagnosis: The diagnosis of CPV was
performed with a PCR method described by Ozkul et al.
(14). The resulting DNA amplicons were separated on
1.0% agarose gels containing 25 pg ethidium bromide
after electrophoresis at 80 V for 30 min. The DNA bands
were observed under UV light and records were made
and 2245 bp bands as positive.

Laboratory Analyses: Blood samples were collected
on the day of admission (0) and on days 1, 2, 3, 5, 7 and
10 in the diseased group and only once in the control
group.

The serum samples that had been stored at -70° C
until analysis were thawed at room temperature.
Measurements were performed using canine cardiac
troponin-I ELISA kit (Life Diagnostic, Inc, PA, USA;
cat. no. 2010-3-HS) and an ELISA Reader (TECAN)
according to manufactures instructions, with values less
than 0.156 ng/ml were considered to be cTn-I negative.

Standart treatment: After admission, all dogs were
rehydrated over 6 hours with Lactated Ringer’s solution
(Eczacibasi-Baxter Ltd) with added dextrose 5%
(Eczacibasi-Baxter Ltd), potassium chloride 20 mEq/L
(Potassium chloride, 9%7.5, 10 ml, Drogsan) and
Duphalate (Phizer). Volumes of fluids administered
intravenous (IV) for estimated dehydration deficit. After
rehydration, fluid requirements were maintained based
on the clinical assessments.

The antibiotic therapy consisted of IV 22 mg/kg
ampicillin (Duocid, 250 mg/Flk, Pfizer) every eight
hours. As an antiemetic, 0,5 mg/kg metoclopramide
(Metpamid 10mg/ 2ml, Yeni) given as IV bolus or
constant rate infusion every 8 hours until vomiting had
ceased. Pyrantel pamoate 10 mg/kg, PO (Kontil 250/5
ml, Husnu Arslan Ilaglar1 AS.) was used to eradicate
intestinal parasites.

The day of discharge was assigned as the day when
hemogram of dog was normal and the animal was
consistently eating and drinking sufficiently to maintain
hydration.

The necropsies of the animals that died were
performed at the Pathology Department of Ankara
University, Faculty of Veterinary Medicine. At necropsy,
the heart tissue was harvested and placed into 10%
buffered formaldehyde. After being trimmed, the tissues
were subjected to routine tissue processing and
embedded in paraffin. Five-micron-thick sections were
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cut from the blocks, passed through alcohol and xylol
series, and stained with haematoxylin-eosin.

Statistical Analysis: The Mann-Whitney U test was
used to compare the differences for age between cTn-I
concentration >0.8 ng/mL and cTn-I concentration
<0.156 ng/mL patients among the non-survivors after
checking the data for normality with the Shapiro-Wilk
test and the homogeneity of variances with Levene’s test
as parametric test assumptions. Survival analysis was
performed with Kaplan-Meier method. For all comparisons,
p values <0,05 were considered as significant. All
statistical analysis were performed by using SPPS®14.1
for Windows.

Results

Anamnesis revealed that, of the 25 dogs that were
referred to the clinics of the Department for Internal
Medicine of Ankara University, Faculty of Veterinary
Medicine and diagnosed with CPV-2 infection, 2 were 4-
week-old, 9 were 6-week-old, 11 were 8-week-old, and 3
were 10-week-old. Two of the dogs were Huskies, 6
were Anatolian Shepherd Dogs, 5 were German
Shepherd Dogs, 2 were Terriers, 2 were Pointers, 1 was a
Rottweiler, 1 was a Cocker, and 6 were mongrels.
Seventeen of the animals were male and 8 were female.

The first examination showed that all of the animals
suffered from vomiting, and that the patients were
depressed and lethargic with a dull and matted hair coat.
It was observed that 15 of the dogs presented with watery
faeces (blood was also observed in the faeces of 11) and
dehydration. In 3 of the remaining 10 dogs, 24 hours
after the first examination, blood was observed in the
faeces.

After treatment, 12 of the dogs with cTn-I
concentration > 0.8 ng/mL died within 24 hours of
admission. In these animals, the mean serum c¢Tn-I level
was determined as 42.35+37.2 (ng/mL) (min: 0.8; max:
451.5; median: 1.52). Reaming 13 dogs, had the serum
cTn-I level <0.156 ng/mL (cut-off value) 13 dogs, 4 does
within 24-72 hours admission, 9 were recovered.

Construction of Kaplan-Meier, survival curves
revealed dogs with a ¢Tn-I concentration > 0.8 ng/mL
had survival time of 1 day, whereas dogs with a cTn-I
concentration <0.156 ng/mL had a median survival time
of 2.5 days (p<0,001).

In the healthy dogs, the cTn-I level was determined
to be below the cut-off value (0.156 ng/mL) and these
animals were also considered to be negative for cTn-I.

The percentages of dogs with a cTn-I concentration
>0.8 ng/mL and dogs with a ¢Tn-I concentration <0.156
ng/mL were statistically different between the survivor
and non-survivor groups (p<0.001) (Table 1).

Table 1. Kaplan-Meier Survival Curves.
Table 1. Kaplan-Meier Yasam Egrisi.
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In the non-survivor group, the mean age of dogs
with ¢Tn-I > 0.8 ng/mL was 7.83+0.39 weeks and the
mean age of dogs with c¢Tn-I <0.156 ng/mL was
6.50+0.96 weeks. No statistically significant difference
existed for mean age between two groups (p>0.05)
(Table 2).

At the heart necropsy of the 12 non-survivor dogs
with ¢Tn-I > 0.8 ng/mL, it was observed that, in the
cardiac tissue, cells forming muscle bundles had lost
their striated appearance in certain foci. In two of the
animals, the normal appearance had disappeared
completely due to coagulation necrosis (Figure 3). In one
of these two animals, calcium deposits were observed in
some regions (Figure 1). In 8 of the animals, the nucleus
of muscle cells had a granular appearance and lacked
chromatin. In some cases, in addition to the findings
described above, small haemorrhages and few
inflammatory cell infiltrations composed of neutrophil
leukocytes, lymphocytes and macrophages were
observed, in the cardiac tissue (Figure 2). In three of the
4 non-survivor dogs with cTn-I <0.156 ng/mL, no
pathological finding was observed. One of the animals
was not able to be necropsied.

Table 2. Descriptive statistics for age of serum cTn-I concentration <0.156 ng/mL and > 0.8 ng/mL patients among the non-

Survivors.

Tablo 2. Serum c¢Tn-I konsantrasyonu <0.156 ng/mL and > 0.8 ng/mL goriiniimlii 6len hastalarda yasa bagli tanimlayici istatistikler

N  Mean Standard Error ~ Standard Deviation Median Minimum  Maximum P
c¢Tn-I> 0.8 ng/mL 12 7,83 0,39 1,34 8,00 6,00 10,00 50,05
¢Tn-1<0.156 ng/mL 4 6,50 0,96 1,91 7,00 4,00 8,00 '
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Figure 1. Accumulation of calcium due to necrosis in heart
muscle cells. 20, HXE
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Sekil 2. Kalp kasi hiicreleri arasinda ve perivasculer alanlarda
mononiiklear hiicre infiltrasyonu. 20, HXE.
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Figure 3. Degeneration and necrosis in heart muscle cells. 20,
HXE.

Sekil 3. Kalp kas hiicrelerinde dejenerasyon ve nekroz. 20, HXE.
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Discussion and Conclusion
Enteritis and myocarditis are two symptoms
associated with CPV-2 infection. In recent years,
myocarditis has been observed only rarely in CPV-2
infections (8). Myocarditis occurs neonates which are

affected during the period of rapid myocardial cell
proliferation (17). Furthermore myocarditis may develop
in puppies younger than 8 weeks of age, which are born
to non-vaccinated bitches (8). The disease is progressive,
and affected animals may be found dead or may die
within the first 24 hours after the onset of clinical
symptoms (8,19). Mucosal intestinal injures result in
haemorrhagic enteritis and Gram-negative bacteraemia.
Gram-negative bacteria into peripheral circulation lead to
endotoxemia, systemic inflammatory response syndrome
(SIRS) and sepsis (24, 13) Mortality was higher in dogs
which met the criteria of SIRS on admission (24,25).
Myocardial depressant factor has described in SIRS-
induced myocarditis in mice and dogs (4). In the present
study, all of dogs with serum cTn-I > 0.8 ng/mL which
had myocardial damage died within the first 24 hours
after admission. Anamnesis revealed that these animals
were born to bitches that had not been vaccinated against
CPV-2. Viral myocarditis, SIRS or combination can
result in myocarditis.

In compliance with previous reports indicating
canine CPV-2 infection to be associated with non-
suppurative interstitial myocarditis, as well as with the
presence of diffuse necrosis and mineralisation in areas
of granulomatous myocarditis, and also multifocal
fibrosis, and inflammatory cell infiltrations composed of
lymphocytes and macrophages (9) in the present study,
similar findings were detected in the myocardium of dogs
with c¢Tn-I level > 0.8 ng/mL.

Serum cTn-I is an independent factor having an
impact on the survival of dogs with DCM and the 0,1
ng/ml increase in cTn-I elevates the risk of death by as
much as 8,5 times (15). Low serum cTn-I concentrations
are associated with long survival times of dogs,
indicating absence of significant active cardiomyocyte
death (5). Furthermore, a correlation between increased
cTn-I concentrations and shorter survival times has been
detected in dogs with acquired cardiac diseases (26).
Twelve of the 16 non-survivor dogs having been
determined to be serum cTn-I level > 0.8 ng/mL and to
display signs of myocarditis at necropsy suggested that
damage of the heart muscle played a major role in
mortality. This result is in support of the major causes of
mortality in dogs infected with CPV-2 is myocarditis.
Furthermore, the present study demonstrated that, the
prognosis of the disease was poor in CPV-2-infected
dogs, which were assessed as serum cTn-I level > 0.8
ng/mL.

In conclusion, serum cTn-l1 level uses in the
confirmation of myocarditis. Measurement of ¢Tn-I have
the potential to provide wvaluable poor prognostic
information in dogs with CPV-2. Furthermore, increased
serum cTn-I concentrations were consistent with short
survival times.
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