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a. Cardiac Markers
3

NT-proBNP

Troponin I Cardiac Troponin I



a. Biological Properties of Cardiac Markers
❑ NT-proBNP is secreted by the ventricle and enters the blood circulation through the stretching of myocardial cells. 

It is a polypeptide containing 76 amino acids.

❑ Straight-chain structure, biologically inactive, cleared by the kidneys.

❑ The half-life is 90 – 120 minutes, stable in vitro.

❑ The concentration in the blood is high (15 – 20 times that of BNP) and the concentration in the blood is positively 

correlated with the degree of cardiac dysfunction.

❑ The level of NT-proBNP is not affected by factors such as body position and daily activities, and there is no 

intraday or day-to-day fluctuation, with good repeatability.
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b. Feline Heart Disease Markers – NT-proBNP
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b. Feline Heart Disease Markers – NT-proBNP
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b. Feline Heart Disease Markers – NT-proBNP
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b. Feline Heart Disease Markers – NT-proBNP

(hypertrophic cardiomyopathy).
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b. Feline Heart Disease Markers – NT-proBNP
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Reference 
Range

b. Feline Heart Disease Markers – NT-proBNP
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b. Feline Heart Disease Markers – NT-proBNP

Reference Range:
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b. Feline Heart Disease Markers – NT-proBNP
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b. Feline Heart Disease Markers – NT-proBNP



c. Feline Heart Disease Markers – FcTnI
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Most veterinarians know that Troponin I (TnI) is a protein present in cardiomyocytes, but when used as a 
cardiac biomarker, the concentration is lower than that of NT-proBNP.

However, in the guidelines issued by the American College of Veterinary Internal Medicine (ACVIM), TnI, a 
biomarker, was directed for use in feline cardiomyopathy and is very valuable in clinical practice.
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c. Feline Heart Disease Markers – FcTnI



c. Biological Properties of cTnI
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❑ Cardiac Troponin I is a contractile protein found only in 

the heart muscle. It is one of the three subunits of the 

troponin complex (I, T, C) and associates with 

tropomyosin in the filaments of myofibrils to form actin. 

Studies have found that cTnI is free Troponin I (free TnI), 

which can bind to Troponin C (binary IC), Troponin T 

(binary IT) or both with Troponin C and Troponin T (Triple 

ITC) compound.
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d. Application of fNT-proBNP + fcTnI
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Joint Detection – BNP + cTnI

Both normal
Either result 
is abnormal

Low chance of heart 
disease, annual checkup 

recommended

There is a possible chance 
of heart disease, further 

diagnosis by echocardiography

❑ BNP – According to the different stages of heart disease development, 

it reflects the degree of myocardial stretch.

❑ cTnI – According to the different stages of heart disease development, 

it reflects the degree of myocardial damage.

Remarks – In the early stages of 
HCM or RCM, when the pressure 
on the myocardial wall is not 
significantly generated, BNP may 
be normal but abnormal cTnI is a 
common phenomenon.



d. Application of fNT-proBNP + fcTnI
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Example 1

Symptom NT-proBNP cTnI

Difficulty breathing 65 8.7

Analysis – NT-proBNP is normal. When cTnI is abnormal, there are two situations:

Case 1 – It can be considered that it is not a heart disease that causes secondary myocardial damage, 

such as pneumonia. 

Case 2 – Myocardium wall stress has not been stretched significantly, but the myocardium has caused 

damage.

Clinical 
Reference

NT-proBNP cTnI

Level A 65 <0.13

Level B1 300 0.13-0.25

Level B2 600 0.26-1

Level C 700 2.5+10 (PE, PLE)

Level D 1500 1.5+10 (PE, PLE)

Example 2

Symptom NT-proBNP cTnI

No symptom 315 1.2

Analysis – When NT-proBNP and cTnI are abnormal at the same time, it is recommended to further 

perform ultrasonography.

Example 3

Symptom NT-proBNP cTnI

Shortness of breath with 
both CKD & HCM

1500 2.5

Analysis – When NT-proBNP and cTnI are abnormal at the same time, there are two situations: 

Case 1 – It is not necessarily a heart disease. It can be considered that CKD causes NT-proBNP and 

cTnI to increase at the same time. 

Case 2 – The treatment plan needs to be adjusted.

Remarks – In the early stages of HCM or 
RCM: when the pressure on the myocardial 
wall is not significantly generated, BNP may 
be normal, but abnormal cTnI is a common 
phenomenon.
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d. Application of fNT-proBNP + fcTnI
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• Hyperthyroidism (elderly cats)

• Kidney disease

• Respiratory diseases 

• Anaemia 

• Tumour 



d. Clinical Application of Feline Cardiac Markers
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❑ Clinical screening for potential heart disease and differential diagnosis

▪ Asymptomatic HCM Screening

❑  Differential diagnosis such as dyspnoea

▪ Cardiac or pulmonary

❑ Estimation of prognosis of heart disease and monitoring of treatment effect

▪ The prognosis evaluation of heart failure, prediction of re-morbidity and mortality

▪ Prognostic assessment of acute myocardial injury, prediction of mortality

▪ The concentration change of NT-proBNP is related to the curative effect and the drug dose can be adjusted according to 

the change to estimate the curative effect.

❑  Differentiate the severity of heart disease

▪ Monitoring tool before, during and after surgery 

After the diagnosis of heart disease, the level of BNP can also evaluate whether the symptoms of heart failure are relieved. Cat 

Troponin days can be used to predict the life expectancy of cats after heart disease. The expected life expectancy can be 1000-1200 

days if it is controlled below 0.7. If it is above 0.7, the life expectancy can be 60-120 days. False positive results of BNP. Troponin in 

dogs and cats can be used to detect hyperthyroidism, CDK, pulmonary edema and tumours.
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e. Canine Heart Disease Markers – NT-proBNP
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e. Canine Heart Disease Markers – NT-proBNP
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• Serum NT-proBNP concentrations (obtained by commercial testing) can provide useful 
adjunct evidence in determining the cause of clinical symptoms in dogs with MMVD, 
especially when NT-proBNP concentrations are normal or near-normal. Dogs with 
clinical signs of heart failure have higher serum NT-proBNP concentrations than dogs 
with clinical signs of primary lung disease, but the positive predictive value of any one 
specific NT-proBNP concentrations has not been adequately characterised. A dog with 
normal or near-normal NT-proBNP concentrations accompanied by clinical signs of 
cough, dyspnoea, or exercise intolerance strongly suggests that heart failure is not the 
cause of the clinical signs.



e. Canine Heart Disease Markers – NT-proBNP
34



e. Canine Heart Disease Markers – NT-proBNP
35
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e. Canine Heart Disease Markers
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Conclusion
39

❑ BNP is used to detect the presence of heart failure and Troponin is used to detect the degree of myocardial 

damage, preferably combined interpretation.

❑ After a heart disease is diagnosed, the BNP value can also evaluate whether the symptoms of heart failure are 

relieved. Feline Troponin can be used to predict the life expectancy after heart disease. If the Feline Troponin is 

controlled below 0.7, the life expectancy will be 1000-1200 days, above 0.7 is expected to be 60-120 days.



cNT-proBNP/ccTnI
Rapid Quantitative Test

Woodley have developed a rapid, accurate, reliable and highly 

sensitive detection method for NT-proBNP/cTnI in dogs.

The InSight V-IA cNT-proBNP/ccTnI Rapid Quantitative Test is a 

fluorescence immunoassay used with the InSight V-IA Veterinary 

Immunoassay Analyser for the quantitative determination of 

cNT-proBNP and ccTnI concentration in canine serum or plasma.

The test is used to assist myocardial function diagnosis and 

diagnosis of cardiomyocyte injury.

It can be stored at room temperature.
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fNT-proBNP/fcTnI
Rapid Quantitative Test

Woodley have developed a rapid, accurate, reliable and highly 

sensitive detection method for NT-proBNP/cTnI in cats.

The InSight V-IA fNT-proBNP/fcTnI Rapid Quantitative Test is a 

fluorescence immunoassay used with the InSight V-IA Veterinary 

Immunoassay Analyser for the quantitative determination of 

fNT-proBNP and fcTnI concentration in feline serum or plasma.

The test is used to assist myocardial function diagnosis and 

diagnosis of cardiomyocyte injury.

It can be stored at room temperature.
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