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Abstrak 

Abstrak daripada kertas projek yang dikemukakan kepada Fakulti Perubatan Veterinar 

untuk memenuhi sebahagian daripada keperluan kursus VPD 5908 -Projek 

 

Kegagalan Jantung Kongestif Feline: Kadar Kematian dan Ketahanan dan 

Penentuan Keberkesanan Klinikal Pimobendan sebagai Terapi Alternatif 

 

Oleh 

 

Jessie Bay Ji Xi 

2018 

 

Penyelia: Dr. Khor Kuan Hua 

Penyelia bersama: Prof. Dr. Rasedee Abdullah 

 

 

 Kes penyakit jantung kucing semakin meningkat. Pesakit-pesakit ini sering 

datang dengan simptom simptom kegagalan jantung kongestif, tromboembolisme 

aorta tisu dan kematian secara tiba-tiba. Matlamat kajian adalah untuk menentukan; 1) 

menentukan kadar kematian dan survivabiliti kucing yang didiagnosis dengan 

penyakit jantung kongestif dan, 2) untuk mengaitkan perkembangan klinikal 

padakucing yang didiagnosis dengan penyakit jantung kongestif yang dirawat dengan 

pimobendan. Maklumat mengenai pesakit kucing di Hospital Veterinar Universiti, 

Universiti Putra Malaysia yang didiagnosis dengan penyakit jantung dikumpulkan dan 

pemilik kucing dihubungi untuk mendapat maklumat susulan mengenai keadaan 

pesakit jantung kucing . Klasifikasi Persatuan Perubatan New York yang telah 
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diubahsuai digunakan untuk mengklasifikasikan pesakit jantung kucing. Kadar 

mortaliti dan survivalbiliti ditentukan menggunakan penganggar Kaplan-Meier. 

Kucing yang tidak menunjukkan perkembangan selepas rawatan dengan kombinasi 

inhibitor-ACE direkrut dan dirawat dengan pimobendan selama dua bulan. 

Perkembangan kucing akan berdasarkan pemerhatian tanda-tanda klinikal, 

pengukuran serum troponin konsentrasi jantung, pemantauan tekanan darah, 

radiografi, dan ekocardiografi. Data yang diperoleh akan dianalisis menggunakan 

ujian T-pair dan One-way ANOVA untuk menentukan keberkesanan pimobendan 

sebelum dan selepas rawatan dalam terapi sepanjang 2 bulan. Kadar kematian yang 

ditentukan ialah 26.7% dan tidak ada faedah kelangsungan hidup bagi kucing dengan 

pemilik yang ikut regim yang disyorkan (p> 0.05). Rawatan Pimobendan bermanfaat 

untuk kucing yang didiagnosis dengan dilated kardiomyopati dan restrictive 

kardiomyopati. Kegunaan pimobendan dalam kucing menghidapi penyakit jantung 

hypertrophy kardiomyopati perlu dipantau dengan teliti. 

 

 

Kata kunci: biomarker jantung, kardiomiopati, Kaplann-Meier, radiografi 
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ABSTRACT  

An abstract of the project paper presented to the Faculty of Veterinary Medicine in 

partial fulfillment of the course VPD 5908- Project. 

Feline Congestive Heart Failure: Mortality rate and Survivability and 

Determination of Clinical Efficacy of Pimobendan as Alternative Therapy 

by 

Jessie Bay Ji Xi 

 

Supervisor: Dr. Khor Kuan Hua 

Co- supervisor: Prof Dr. Rasedee Abdullah 

 

Abstract 

The occurrences of heart disease in cats had increased with the availability of 

echocardiography. These patients are often presented with congestive heart failure, 

feline aortic thromboembolism and sudden death. In this study, the objectives were; 1) 

to determine the mortality rate and survivability of cats diagnosed with congestive 

heart failure and, 2) to correlate the clinical progressions and outcomes of cats 

diagnosed with congestive heart failure that were treated with pimobendan. 

Information on cats presented at the University Veterinary Hospital, Universiti Putra 

Malaysia that were diagnosed with cardiac diseases were collected and the cat owners 

were contacted for follow-ups on the cats’ heart condition. The modified New York 

Medical Associate classification was used to stage the cats’ heart condition. The 

mortality rate and survivability was determined using the Kaplan-Meier estimator. 

Cats that showed no improvement after treatment with diuretics-ACE inhibitor 
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combination were recruited and treated with pimobendan for two months. The clinical 

efficacy of the drug was monitored based on observation of clinical signs, 

measurement of serum cardiac troponin concentrations, blood pressure monitoring, 

radiography, and echocardiography. Data obtained was analysed using paired T-test 

and One-way ANOVA to determine the effect of pimobendan pre- and post-treatment 

during the 2 months therapy. As a conclusion, the mortality rate determined was 

26.7% and the there was no survival benefit for the cats with compliant owners (p > 

0.05) despite the class of the feline cardiac patients grouped into. Pimobendan 

treatment was beneficial for cats diagnosed with dilated cardiomyopathy and 

restrictive cardiomyopathy. Administration of pimobendan in cats with hypertrophy 

cardiomyopathy has to be monitored closely. 

 

Keywords: Congestive heart failure, cardiac biomarkers, cardiomyopathy 
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Chapter 1 

Introduction 

Cardiac failure is a complex condition as a consequence of cardiac diseases 

resulted from structural and/or functional impairment of ventricular filling or ejection 

of blood (Yancy et al., 2013). Clinical signs of congestive heart failure (CHF) are 

characterised by a combination findings of respiratory signs (i.e. tachypnoea/ 

dyspnoea) obtained from clinical history, abnormal findings of the cardiorespiratory 

examination and radiography (i.e. pulmonary edema, pleural effusion and ascites) 

finding. To determine the cause of CHF, echocardiography remains the most 

important diagnostic tool that provides the definitive diagnosis of the heart disease 

(Ferasin, 2015). 

 

Hypertrophic cardiomyopathy (HCM) and hypertrophic obstructive 

cardiomyopathy (HOCM) are the most common underlying cause of CHF in cats 

(Paige et al., 2009). HCM are characterised by ventricular hypertrophy, diastolic 

dysfunction, elevation of left ventricular end diastolic pressure and left atrial pressure 

(Reina-Doreste et al., 2014). Cats with HCM with and concurrent left ventricular 

outflow tract obstruction (LVOT) are classified as HOCM. HOCM cats normally have 

either cranial motion of the mitral valve during systole, assymetrical septal 

hypertrophy, or a combination of both (Reina-Doreste et al., 2014). Therefore, CHF 

in cats diagnosed with HCM or HOCM occurred when the end-diastolic pressures and 

the left atrial pressure was elevated causing an increased of the pulmonary venous 
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pressure. This eventually leads to the formation of pulmonary edema, pleural, 

pericardial and abdominal effusion (Côté, 2017). 

 

Cardiovascular biomarkers (Connolly et al., 2009; Borgeat et al., 2015) are 

widely used in veterinary practices to determine the severity of the cardiac disease 

conditions in cats. Measurements of cardiac troponin I (cTnI) and N-terminal pro-B 

type natriuretic peptide (NTproBNP) are commonly used in conjunction with other 

diagnostic assessments, such as radiography and echocardiography (Ferasin and 

DeFrancesco, 2015). Besides its utility for diagnosis, these cardiac biomarkers had 

been routinely used in human medicine to monitor disease progression during long-

term medication. 

 

Clinical management of feline cardiac patients includes a combination of 

diuretics, angiotensin-converting enzyme (ACE) inhibitors, and anti-thrombotics 

drugs. Up till today, there is not one drugs that has been shown to be able to control 

CHF well (Hunt, 2005), but studies have reported that treatment would improve 

quality of life in cats diagnosed with heart disease. 

 

Recently, a positive inotropic drug has been introduced as off-label used. 

MacGregor (2011) suggested pimobendan to be used as a treatment of heart disease in 

cats. In 2007, pimobendan obtained approval of use by FDA in United States (Atkins 

et al., 2009). Since then, pimobendan has been frequently used in the treatment of 

canine CHF secondary to dilated cardiomyopathy (DCM) or myxomatous mitral 

valvular disease (MMVD) (Boswood, 2010). With the beneficial efficacy seen in dogs, 
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it was believed that pimobendan may provide similar beneficial effects to feline heart 

patients with no systolic dysfunction (Gordan et. al., 2012). It was also expected that 

treatment using pimobendan may prolong survival time while reducing incidence of 

CHF in cats.  

 

 In this study, there were two objectives investigated. Study 1; determined the 

mortality rate and survivability of cats diagnosed with CHF, and Study 2; determined 

the effect of pimobendan on blood cardiovascular biomarkers, cTnI and NTproBNP, 

in cats diagnosed with heart disease with concurrent congestive heart failure during a 

2-month treatment period. Both of the study was written in two different chapters, 

namely Chapter 3 and Chapter 4 of this thesis. 
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