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Introduction 

Heart failure (HF) is a clinical syndrome caused by the inability of the heart to pump 

sufficient blood to meet the metabolic requirements of the body1. This syndrome is 

usually associated with high mortality, frequent hospitalization, poor quality of life, 

multiple co-morbidities and a complex therapeutic regimen1. The prevalence of 

heart failure is increasing worldwide, including Malaysia, due to the ageing 

population, improved survival of people with ischemic heart disease and better 

treatment options1,2,3,4.  

 

The prognosis for heart failure is poor. It is estimated that the 5-year survival rate 

for heart failure patient is 50%, and mortality rate proportional with severity of 

symptom5. Besides that, heart failure is also an important cause of hospitalization 

accounting for about 10% of all medical admissions in Malaysia6. About 50% of 

patient with recent heart failure hospitalization can have readmission within 6 

months post discharge7. Poor adherence to drug therapy is a major problem to 

achieve desired therapeutic outcome among patient and associated with hospital 

readmission8. Involvement of pharmacists in heart failure patient care is proven to 

be effective to reduce risk of hospitalization9.  

 

Heart Failure Medication Therapy Adherence Clinic (HF MTAC) is an ambulatory 

care service conducted by pharmacists in collaboration with doctors and other 

healthcare providers with the aim of improving heart failure care in patient. This 

protocol serves as a guide to establish and provide a standardized practice in all 

HF MTAC service in all Ministry of Health (MOH) facilities, such as hospitals or 

health clinics. 

 

A. Objectives 

1. To enhance patient’s adherence to heart failure pharmacotherapy and non-

pharmacological interventions.  

2. To reduce unscheduled emergency department visits or hospitalizations of 

heart failure patient due to acute decompensation.    

3. To provide consultative service to doctors on evidence-based heart failure 

pharmacotherapy and related issues. 



 

 

2 
 

4. To collaborate with doctors & other healthcare professionals in the 

management of heart failure patient. 

 

B. Scope of Service 

1. The HF MTAC service should operate in the designated clinic area. 

2. Activities in the clinic should include assessment of patient’s condition, 

medication history taking, counselling and making recommendations for 

dosage adjustment or perform medication reconciliation. 

3. Develop plan of action for patient to manage heart failure symptoms, if possible. 

 

C. Manpower Requirement 

Minimum two (2) trained pharmacist in HF MTAC team where at least one (1) 

pharmacist will be on duty during HF MTAC. 

 

D. Appointment 

All appointments will be scheduled by pharmacists or other health care providers 

participating in the clinic. 

 

E. Procedures 

The workflow of HF MTAC is as shown in Appendix 1 & Appendix 2. 

  

1. Patient Selection  

Patients who fulfill at least TWO of the following criteria: 

HF patient with poor left ventricular ejection fraction (LVEF) ≤ 40% AND 

1.1 HF patient who are recently admitted to hospital due to acute  

decompensation (within 90 days after hospital discharge) OR 

1.2  Patient who are newly diagnosed with heart failure OR 

1.3  HF patient who require more extensive management of up-titrate         

evidence-based pharmacotherapy OR 

1.4  Poor compliance to medications or fluid intake.  
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2. Clinic Operation 

2.1 First Visit 

2.1.1 The pharmacist will introduce him/herself. 

2.1.2 During the first time visit, the pharmacist will perform an initial 

assessment of the patient by using HF MTAC/F1 form (refer Appendix 

3), which includes: 

a) Demographic data of the patient 

b) Vital signs 

c) Past medical/surgical/ family history 

d) Allergies  

e) Social history (Smoking, alcohol, drug abuse) 

f) Diet and lifestyle 

g) Current medications 

h) Review of laboratory investigations 

i) Assess patient’s understanding and knowledge on medication, 

disease and self-care knowledge of heart failure management using  

j) Identify Pharmaceutical Care Issues (PCIs) 

2.1.3 Patient’s prescription or appointment book could be tagged as identification 

of a Heart Failure MTAC patient. 

2.1.4 Patient will also be given a booklet, MTAC Kegagalan Jantung: Buku 

Rawatan Pesakit i.e. a book to be used by the patient as a reference and 

to record important information such as daily monitoring of vital signs such 

as blood pressure (BP), heart rate (HR), shortness of breath and measuring 

body weight.  

 

2.2 Second and Subsequent Visits  

2.2.1 Follow-up sessions should be scheduled based on patient’s next clinic or 

pharmacist’s appointment date, patient’s need, current health status and 

medication refills appointment (minimum 4 follow-ups per year).  

2.2.2 Pharmacist will assess on the following issues and discuss any significant 

finding with the doctor and recommend necessary investigations such as 

vital signs (e.g. BP and HR) and other parameters such as body weight and 

fluid restrictions.  
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2.2.3 All assessment and recommendation will be documented using  

HF MTAC/F2 form (refer Appendix 4).   

 Laboratory investigation’s results 

 Discuss any significant finding with doctor.  

 Patient’s knowledge and understanding on medications. 

 Determine Pharmaceutical Care Issues (PCIs). 

 Suggest dosage adjustment or recommend new drug to provide a 

safe and cost effective treatment to the patient (Refer Appendix 8, 

9, 10 & 11). 

o However, dosage adjustment can only be carried out based 

on local policy and has been approved by Head of Department 

(HOD). 

o Letter of authority (surat kuasa) from HOD should be obtained 

before any dosage adjustment can be done. It should clearly 

be stated in the letter name of pharmacist(s) and the list of 

medications that can be adjusted.   

 Below are the examples of PCIs: 

 Inadequate/ inappropriate dose of frusemide. 

o Educate patient on self-dose adjustment*  

(*list of medication for self-dose adjustment is based on    

local policy/approval). 

o Explain to patient regarding any alterations to the current 

regimens, as agreed by prescriber.  

 Unhealthy diet & lifestyle (e.g. salt and water intake, smoking and 

alcohol intake) 

 Ensure adequate medications supply until next appointment date.  

2.2.4 Pharmacist will also provide comprehensive counselling using Education 

Modules for Heart Failure Patients, as stated in Appendix 6. The modules 

will be delivered according to the patient’s understanding and knowledge 

assessment at every visit (approximately 15-20 minutes/ session).  

 

2.3 Responsibility of Pharmacist in HF MTAC 

2.3.1 Educate patient and their caregivers about heart failure and 
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pharmacotherapy involved. 

2.3.2 Discuss any clinically significant laboratory investigation result with the 

doctor. 

2.3.3 Identify and report of any drug-related adverse drug reaction/side effect.   

2.3.4 Discuss any potential interactions between the medications prescribed with 

the doctor. 

 

All initiation of treatment and dose changes must be prescribed by doctor. The 

responsibility for commencing a patient on any therapy is with the attending doctor. 

Transcribing of medication by pharmacist is only allowed if there is an authorization 

letter to transcribe according to local policy/ approval. 

 

The details of evidence-based pharmacotherapy in heart failure are available in 

Appendix 7. 

3. Non-pharmacological Therapy 

3.1   Patient Education 

        Pharmacist will educate patient and patient’s caretaker on patient’s condition 

and common heart failure signs & symptoms, and enable them to identify 

worsening heart conditions and appropriate actions to be taken.  

 

3.2 Fluid Intake 

Patients shall be advised to restrict their daily fluid intake as per doctor’s 

advice in order to minimise the risk of acute decompensation due to fluid 

overload. 

 

3.3 Salt Intake 

Patients shall be encouraged to reduce their salt intake (e.g. no added salt on 

the table, add minimal during cooking and avoid salty processed food) 

(Appendix 13). 

 

3.4 Exercise 

Stable patient shall be encouraged to exercise regularly. This is more effective 

as part of exercise or rehabilitation programme.  
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3.5 Smoking 

Smoking shall be discouraged. Patient who has difficulty to stop smoking can 

be referred to smoking cessation clinic. 

 

3.6  Alcohol Intake 

Alcoholic intake shall be discouraged as it can depress myocardial 

contractility and function. For patient with established heart failure, the sheer 

volume load of alcoholic beverages may worsen patient’s fluid status.  

 

3.7  Daily Weight Monitoring 

Patients shall be advised to monitor and record their body weight daily, 

preferably at the same time or hours. Any sudden increase in body weight 

may indicate worsening of their heart condition, which could be resulting from 

excess fluid. The patient should seek for professional advice if his/her weight 

increases by more than 2 kg over 3 days. 

 

4. Duration of Appointment 

Number of MTAC visits will depend on the patient’s assessment. Patients who are 

at higher risk (e.g. recent admission due to decompensation) will be reviewed 

more frequently.   

 

5. Discharge Criteria 

If patient is stable and no hospitalization due to heart failure for two (2) consecutive 

years, he/she may be considered for discharge from HF MTAC. 

F. Documentation 

All relevant data are to be recorded using designated forms and kept in the 

patient’s profile and/or case notes.  

List of documents involved are as follows:  

1. HF MTAC/F1 – Heart Failure Medication Therapy Adherence Clinic (HF MTAC)   

Pharmacotherapy Review Form - First Visit  

2. HF MTAC/F2 – Heart Failure Medication Therapy Adherence Clinic (HF MTAC) 

Pharmacotherapy Review Form- Subsequent Visit  
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3. HF MTAC/F3 – Assessment Form of Patient’s Knowledge on Heart Failure  

 

G. Quality Assurance / Outcome Measurement 

1. This service should be continuously assessed to ensure patient receive optimal 

care and able to detect any shortfalls from time to time. 

2. Outcome measurement for the service may include improvement in NYHA 

functional classification, number of unscheduled visits to healthcare service, 

hospital admission, mortality and quality of life. 
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Appendix 1: Heart Failure MTAC Workflow (First Visit)  
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Appendix 2: Heart Failure MTAC Workflow (Subsequent Visit)  

 

 

 

 

 

 

 

 

 

 

 

 

                                                         YES 

 

                                                          

                                                                    NO 

                                   

 

 

 

 

 

 

End 

Pharmacist 

Feedback / suggestion to doctor on 

dosage adjustment/ new drug 

initiation  

 

Any changes to 

medications? Pharmacist 

 Registration 

Assessment  and review 

Vital signs and body weight 

measurement 

HF MTAC /F2  

 Nurse 

Nurse 

Pharmacist 

Doctor / Pharmacist 

 

Pharmacist 

Reinforcement, counselling & 
education (modules) 

*Based on pt’s understanding & 
needs during visit 

Document treatment plan and 
schedule for next visit 

 

Counsel on latest 
medications changes to 

patient 

A
p

p
en

d
ix

 2
 



 

 

13 
 

Appendix 3: Heart Failure MTAC Pharmacotherapy Review Form – First  

Visit(HF MTAC/F1) 
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Appendix 4: Heart Failure MTAC Pharmacotherapy Review Form - Subsequent  

Visit (HF MTAC/F2)  

PHARMACY DEPARTMENT, HOSPITAL ………………………… 
HEART FAILURE MEDICATION THERAPY ADHERENCE CLINIC (HF MTAC) 

PART II : SUBSEQUENT VISIT FORM  

a) Patient’s Profile  

Name: I/C Number: 

NYHA Class (if available):    I   /   II   /   III   /   IV  Ejection Fraction (%)(if available): 

b) Vital Signs 

                     Date 

Parameters 
        

Blood Pressure (mmHg)         

Heart Rate (bpm)         

c) Physical Parameters 

Body weight (kg)         

Restriction of fluid  

(            mL) 
        

d) Laboratory Investigations 
                    Date 

Normal Range 
        

TWBC 4–11 x10/L         
Hb 11.5-16.5 g/100mL         
Platelet 150-400 x10/L         
Urea 1.7-8.3 mmol/L         
Na+ 135-145 mmol/L         
K+ 3.5-5.0 mmol/L         
Cl- 96-106 mmol/L         
SCr 64-122 umol/L         
CrCl 105-150 ml/min         
Albumin 35 – 50 g/L         
T.Bilirubin <20  umol/L         
T.Protein 66 – 87 g/L         
ALP 53 – 141 u/L         
ALT <32   u/L         
T.Chol <4.5mmol/L         
TG ≤ 1.7mmol/L         
HDL Male > 1.0 

Female > 1.2 
        

LDL ≤ 2.6mmol/L         
RBS <11mmol/L         
Natriuretic 

peptides  

<100 pg/ml          

F
B

C
 

B
U

S
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 / 
R

en
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e) Assessment Of Patient’s Understanding On Medications  

Date of Prescription:  Duration:_____ months  Next Dr.’s Appointment:  

 Medication  D F I T 

1      

2      

3      

4      

5      

6      

7      

8      

9      

10      

11      

12      

13      

14      

15      

16      

17      

18      

19      

20      

Score (%)      

 

Key:     

D: Dose F: Frequency I: Indication T: Method of Administration 

 

f) Pharmaceutical Care Issues (PCIs)  

No. Issues Pharmacist’s Plan Outcome 

1 Sign/symptoms of disease: 
 

  

2 Pharmacotherapy 
Management: 

 

 

 

 

 

A
p
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d
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No. Issues Pharmacist’s Plan Outcome 

3 Adherence: 

 

  

4 Adverse Drug Reaction 

(ADR)/Allergy:  

 

 

 

5 Diet/Lifestyle: 

 

 

6 Others 

 

 

 

 

           (Pharmacist’s Stamp & Signature)                                                       Date:  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Pharmacist’s Notes:  

 

 

 

 

 

 

 

Next HF MTAC Appointment:  

 

 

 

 

 

(Pharmacist’s Stamp & Signature)                                                       Date:  

 

 

 

A
p

p
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d
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BORANG PENILAIAN PENGETAHUAN PESAKIT TENTANG PENYAKIT KEGAGALAN JANTUNG* 

NAMA:…………………………………………………………. NO. KAD PENGENALAN: ………………………………… 

1.  Apakah fungsi jantung? 

 Menghasilkan sel darah merah. 

 Menurunkan paras gula dalam darah. 

 Berfungsi sebagai pam untuk menghantar 
darah   yang diisi dengan oksigen ke seluruh 
badan. 

 Tidak pasti 
 

7. Berapakah jumlah garam yang anda boleh 
makan dalam sehari? 

 Tidak kisah. 

 Kurang daripada 1 sudu teh rata (5 g)/sehari. 

 Lebih dari 10 g/sehari. 

 Tidak pasti. 

2.   Apakah akan berlaku jika kegagalan jantung 
terjadi? 

 Jantung gagal mengepam darah ke seluruh 
badan. 

 Cecair akan bertambah dalam peparu, kaki 
dan bahagian lain yang bergantung kepada 
pembekalan darah. 

 Semua di atas. 

 Tidak pasti 
 

8.   Berapakah jumlah air yang anda boleh minum    
dalam sehari?  

 Doktor akan maklumkan jumlah air yang 
boleh minum dalam sehari berdasarkan 
fungsi pam jantung anda. 

 Kebiasaannya adalah 1 liter/sehari (2 botol 
kecil 500ml) sehingga 1.5 liter/sehari (1 
botol besar 1.5 liter). 

 Semua di atas. 

 Tidak pasti. 

3. Bagaimana saya boleh tahu tahap kegagalan 
jantung saya?  

 Doktor akan menjalankan ujian echo/scan 
jantung untuk menilai tahap 
fungsi/kekuatan pam jantung (Ejection 
Fraction, EF). 

 EF atau kekuatan pam jantung yang normal 
adalah ≥ 50%. 

 Semua di atas. 

 Tidak pasti 
 

4. Apakah tanda-tanda kegagalan jantung?  

 Sesak nafas. 

 Sentiasa penat. 

 Bengkak di kaki/pergelangan kaki. 

 Naik berat badan. 

 Semua di atas. 

 Tidak pasti. 
 

9.   Apakah perkara yang anda perlu lakukan untuk 
mengawal penyakit kegagalan jantung?  

 Ikut nasihat doktor/pegawai farmasi anda. 

 Ambil ubat secara tetap. 

 Berhenti merokok. 

 Timbang berat badan setiap hari untuk 
melihat sama ada terdapat kenaikan dalam 
berat badan. 

 Mengawal pengambilan air dan garam 
dalam sehari. 

 Bersenam. 

 Semua di atas. 

 Tidak pasti. 
 

10.   Apakah yang harus anda awasi? 

 Berat badan saya naik secara mendadak 
lebih dari 2 kg dalam masa 3 hari. 

 Bengkak di kaki/pergelangan kaki. 

 Sukar bernafas. 

 Tidak dapat baring secara rata. 

 Sakit dada. 

 Semua di atas. 

 Tidak pasti. 
 
 

 

 

 

 
JUMLAH MARKAH:        /10 

5. Bagaimanakah kegagalan jantung dirawat?  

 Doktor akan memberikan ubat-ubatan 
untuk menguatkan jantung dan 
menghapuskan air berlebihan dalam badan. 

 Pantau pengambilan garam dan air setiap 
hari. 

 Semua di atas. 

 Tidak pasti. 
 

6. Apakah nama ubat kegagalan jantung yang 
anda ambil? (boleh √ lebih daripada satu jawapan) 

 Frusemide                      

 Enalapril                          

 Perindopril    

 Carvedilol          

 Hydrochlorothiazide 

 Bisoprolol 

 Digoxin 

*Borang ini akan diisi oleh Pegawai Farmasi semasa sesi HF MTAC bersama-sama pesakit bagi menilai tahap 

pengetahuan pesakit mengenai penyakit kegagalan jantung.    

A
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Appendix 5: Assessment Form of Patient’s Knowledge on Heart Failure 



 

 

18 
 

Appendix 6: Education Modules for Heart Failure Patients 

Education Modules for Heart Failure Patients 

Module 1: Overview of Heart Failure 
 Introduction of HF 

 What is normal heart?  

 What is heart failure? 

Module 2: Causes of Heart Failure  
 Causes of heart failure 

      What is the likely cause of your Heart Failure? 

      What is my heart function (ejection fraction)? 

Module 3: Sign and Symptoms of Heart Failure 

 Sign and symptoms of Heart Failure Patient : 

 Common tests and clinical investigations for HF  

Module 4: Pharmacotherapy of Heart Failure 
 Therapeutic goals: 

 Reduce sign and Symptoms 
 Increase daily activities 
 Increase quality of life 

 

 
 
 

 What are the heart failure medicines? 

       ACE-Inhibitors / ARBs 
       Beta blockers 
       Diuretics 
       Aldosterone antagonists 

 

 Digoxin 
 Potassium supplements 
 Ivabradine 

 What are the medicines to avoid? 
  NSAIDs, Calcium Channel Blockers, Antiarrhythmic drugs  

 (e.g. quinidine, procainamide, flecainide) 
 

 Forget to take medicine. 

Tips for taking all of your medicines as prescribed:  

 Use of pillbox, set reminder at mobile phone, etc 

 Discuss with your doctor to cut down the frequency of taking pills. 

Module 5: Non-Pharmacotherapy Approach 
 Physical activity: 

  Lose weight if you are overweight 

  Maintain ideal body weight 

  Weigh yourself and look for swelling 

 

 

A
p

p
en
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 Lifestyle adjustment: 

   Quit smoking  

   Avoid / reduce alcohol intake  

   Practice healthy dietary habits  

 Reduce salt intake 

   What is a low-sodium (salt) diet? 

   How do you follow a low-sodium (salt) diet? 

   Learn to read food labels 

      Controlling fluid intake 
 

 Barriers to follow your treatment plan 

  Side effects from your medicines 

  Having trouble to follow up in clinic 

  Lack time or energy to go exercise 

  Unable to cook 

  Have temptations and cravings that get you off your diet 

  Feel overwhelmed or depressed 

 

 

A
p

p
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Appendix 7: Pharmacotherapy in Heart Failure 

 ANGIOTENSIN-CONVERTING ENZYME 
INHIBITORS (ACEIs) 

(Refer Appendix 8 for further information) 

ANGIOTENSIN II RECEPTOR BLOCKERS 
(ARBs) 

(Refer Appendix 9 for further information) 

β-BLOCKERS 
(Refer Appendix 10 for further 

information) 

Goal 

 

 Relieve symptoms 

 Improve quality of life 

 Improve exercise tolerance 

 Reduce incidence of acute 

exacerbations and hence, reduce 

mortality. 

 Relieve symptoms 

 Improve quality of life 

 Improve exercise tolerance 

 Reduce incidence of acute 

exacerbations and hence, reduce 

mortality. 

 Improve cardiac function  

 Reduce mortality in any grade of 

stable HF 

Target 

Population  

For all patients with reduced left 

ventricular systolic function. 

ARB is an alternative for patient who cannot 

tolerate ACE-Inhibitor side effect (e.g. dry 

cough).  

As an adjunct therapy for patient with 

HF who is stable, taking a diuretic and 

an ACE-Inhibitor. 

Monitoring 

parameters/ 

Investigations  

 

 Renal function (including potassium 

and serum creatinine)  

 Blood pressure  

 Heart rate 

 Renal function (including potassium 

during dose escalation) 

 Blood pressure  

 Heart rate 

 Renal function 

 Liver function 

 Blood pressure 

 Heart rate 

 Respiratory rate, peak flow 

 Electrocardiogram  

Initiation / 
Titration 

Refer Appendix 8: Angiotensin-Converting 

Enzyme Inhibitors  

Refer Appendix 9:   Angiotensin II Receptor 

Blockers 

Refer 10: β blockers 

Cautions 

 

 Hyperkalemia (especially with 

concomitant use of potassium-

sparing diuretics and potassium 

supplements) 

 Renal function deterioration 

 Hypotension (Systolic BP <90mmHg) 

 Hyperkalemia (especially with 

concomitant use of potassium-sparing 

diuretics and potassium  

supplements)  

     Renal function deterioration 

     Hypotension (Systolic BP <90mmHg) 

 Symptomatic hypotension with/ 

without syncope may occur 

 Bronchospasm, especially among 

patient with known airway 

disease 

 Conduction abnormality after  

initiation of treatment. 
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 ANGIOTENSIN-CONVERTING ENZYME 
INHIBITORS (ACEIs) 

(Refer Appendix 8 for further information) 

ANGIOTENSIN II RECEPTOR BLOCKERS 
(ARBs) 

(Refer Appendix 9 for further information) 

β-BLOCKERS 
(Refer Appendix 10 for further 

information) 
    May potentiate hypoglycemia 

and/or mask signs and symptoms 

in diabetes patient. 

 May deteriorate symptoms of HF 

during initiation and dose upward 

titration. 

 Hepatic impairment; reduced 

metabolism of drugs. 

 May cause or exacerbate CNS 

depression in patient with 

psychiatric disease. 

 May mask signs of 

hyperthyroidism. 

 Use with caution in patient on 

concurrent verapamil/ diltiazem/ 

digoxin. Bradycardia or heart 

block can occur. 

Contraindications  Severe aortic stenosis  

 Renal artery stenosis 

 Cholestatic jaundice 

 Pregnancy 

 Angioedema history with use of ACEI 

 Dry cough history with use of ACEI 

 Hypertrophic cardiomyopathy 

  Severe aortic/mitral stenosis  

  Renal artery stenosis 

  Pregnancy 

 Angioedema history with use of   ARB 
 

 Overt cardiac failure (severe NYHA 
class IV) 

 Prinzmetal’s angina  

 Marked bradycardia (<50 bpm) 

 Hypotension  
(systolic < 100mmHg) 

 Sick sinus syndrome without 
permanent pacemaker 

 Second or third degree AV block      
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 ANGIOTENSIN-CONVERTING ENZYME 
INHIBITORS (ACEIs) 

(Refer Appendix 8 for further information) 

ANGIOTENSIN II RECEPTOR BLOCKERS 
(ARBs) 

(Refer Appendix 9 for further information) 

β-BLOCKERS 
(Refer Appendix 10 for further 

information) 
    Cardiogenic shock  

 Severe peripheral vascular disease 

 Severe hepatic impairment 

Advice to patient    Avoid NSAIDs.   

 Explain expected benefits i.e. 
improve symptoms, prevent 
worsening of heart failure, reduce 
hospitalization and improve survival. 

 Symptoms improve may take few   
weeks to few months to be seen. 

 Advise patient to report any adverse 
effects. 

 Avoid NSAIDs  

 Explain expected benefits i.e. improve 
symptoms, prevent worsening of heart 
failure, reduce hospitalization and 
improve survival. 

 Symptoms improve may take few 
weeks to few months to be seen. 

 Advise patient to report any adverse 

effects. 

 Explain expected benefits i.e. 

improve symptoms, prevent 

worsening of heart failure and 

improve survival. 

 Symptoms improve may take few 

weeks to few months to be seen 

(3–6 months or longer). 

 Temporary symptomatic 

deterioration may occur 

(estimated 20–30% of cases) 

during initiation/up-titration 

phase. 

 Should not stop beta-blocker 

therapy without consulting their 

physician. 

 Patient is encouraged to weigh 

themselves daily and to consult 

their doctor if they have persistent 

weight gain. 
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 DIURETICS 
(Refer Appendix 11 &12  for 

further information) 

MINERALCORTICOID / 
ALDOSTERONE 

ANTAGONIST (MRA) 

DIGOXIN IVABRADINE 

Goal 

 

Achieve euvolemic body 
weight by using the lowest 
possible diuretic dose 

  Increase survival  

  Reduce hospitalization. 

      Improve HF     symptom 

      Reduce  hospitalization  

 Achieve target heart rate in               

HF patient  

 Improve prognosis 

Monitoring 

parameters/ 

Investigations  

 

 Renal function 

 Liver function  

 Blood pressure  

 

 Renal function (including 

potassium and Sodium)  

  Blood pressure. 

   Renal function  

   Blood pressure 

   Heart rate  

   Electrocardiogram 

 Renal function 

 Liver function  

  Blood pressure 

  Heart rate  

  Electrocardiogram 

Initiation / 

Titration 

Refer Appendix 11: Diuretics 

& Appendix 12: Frusemide 

Regimen 

 Spironolactone should be 

initiated at a dose of 12.5-   

25mg daily to an optimum        

dose of 50mg OD.  

 For those with concerns of 

hyperkalemia or marginal 

renal function (CrCl: 30-49 

ml/min), an initial regime 

of every-other-day dosing 

is advised.  

 

 0.125 – 0.25mg once 

daily 

 Higher daily doses  

(e.g. 0.375 – 0.5mg daily) 

are rarely necessary. 

 

 Initiate with 5mg BD.  

 After 2 weeks of treatment,    

the dose can be increased to 

7.5 mg BD if resting heart 

rate is persistently >60 bpm, 

or decreased to 2.5 mg BD if 

resting heart rate is 

persistently <50 bpm or in 

case of symptoms related to 

bradycardia e.g. dizziness, 

fatigue or hypotension.  

 If heart rate is between 50 

and 60 bpm, the dose of 5 mg 

BD should be maintained. 

 

 

 

A
p

p
en

d
ix

 7
 



 

 

24 
 

 DIURETICS 

(Refer Appendix 11 & 12  for 

further information) 

MINERALCORTICOID / 
ALDOSTERONE 

ANTAGONIST (MRA) 

DIGOXIN IVABRADINE 

Cautions 

 

Observe for signs of over 

treatment: - 

 Dizziness, light- 

headedness, fatigue, 

hyponatraemia, uremia 

and gout. This is more 

common if the patient 

develops diarrhoea or in 

hot weather. 

 Vague symptoms may 

occur in the elderly such 

as confusion, impaired 

mobility, falls and urinary 

incontinence. 

 

 Not recommended to  

initiate treatment if CrCl < 

30ml/min. 

 Serum potassium level 

requires close monitoring 

and management if 

elevated. Discontinue 

therapy if  

potassium >5mmol/L. 

  Potassium supplement 

should be reduced or 

discontinued after 

treatment initiation. 

 Gynecomastia response is 

related to the dose and 

duration of therapy; 

reversible following 

discontinuation of therapy 

but may persist (rare). 

 Avoid use in patient with 

Wolff-Parkinson-White 

syndrome as it can increase 

anterograde conduction 

down the accessory 

pathway leading to 

ventricular fibrillation. 

 May increase oxygen 

demand in patient with an 

acute myocardial 

infarction. 

 Patient with Beriberi heart 

disease may fail to 

adequately   respond to 

digoxin. 

 Maintain electrolyte 

balance prior to use and 

throughout therapy (e.g. 

K+, Ca2+, Mg2+). Electrolyte 

disturbances can make 

patient more susceptible to 

digoxin toxicity. 

 Potentially harmful in  

patient with hypertrophic 

cardiomyopathy (HCM). 

 It is not effective in patient 

with atrial fibrillation or 

other cardiac arrhythmias 

that interfere with sinus 

node function. 

 Discontinue therapy if 

resting heart rate 

persistently <50 bpm or 

patient experience 

symptoms related to 

bradycardia during 

treatment. 

 Avoid concomitant use 

with heart rate-lowering 

calcium channel blocker. 

 Cessation of treatment 

should be considered if 

any unexpected 

deterioration in visual 

function occurs. 
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 DIURETICS 

(Refer Appendix 11 & 12 for 

further information) 

MINERALCORTICOID / 
ALDOSTERONE 

ANTAGONIST (MRA) 

DIGOXIN IVABRADINE 

Cautions 

 

   Renal impairment or 

thyroid disease. 

 Very narrow margin 

between effective 

therapeutic and toxic 

dosages:  

o Therapeutic range: 

      0.5-2ng/mL 

      (target 0.5-1 ng/mL) 

o Toxic range: 

               >2.5 ng/mL 

 

Contraindicati-

ons 

 Complete renal 

shutdown 

 Uncorrected states of   

electrolyte depletion 

 Hepatic encephalopathy 

 Hypovolemia or 

hypotension 

 Acute renal insufficiency, 

anuria, significant 

impairment of renal 

excretory function. 

 Hyperkalemia 

 Addison’s disease or 

other conditions 

associated with 

hyperkalemia 

 

 Hypersensitivity to digoxin. 

 Ventricular fibrillation. 

 2nd – 3rd degree heart block. 

 

 Hypersensitivity to 

Ivabradine. 

 Resting heart rate <60 bpm 

prior treatment. 

 Cardiogenic shock. 

 Acute myocardial infarction. 

 Severe hypotension (<90/50 

mmHg). 

 Severe hepatic insufficiency. 

 Sick sinus syndrome, sino-

atrial block, 3rd degree AV-

block, pacemaker 

dependent. 

 Pregnancy and lactation 
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 DIURETICS 

(Refer Appendix 11 & 12 for 

further information) 

MINERALCORTICOID / 
ALDOSTERONE 

ANTAGONIST (MRA) 

DIGOXIN IVABRADINE 

Advice to 

patient 

 Take the diuretic tablet 

before evening to avoid 

frequent urination until 

late night. 

 If experience sign and 

symptoms of 

dehydration, report to 

doctor for dose reduction 

or withhold therapy. 

 Do not adjust the dosage 

themselves, unless they 

were taught by the 

doctor or pharmacist. 

 

 Aware of the potential 

adverse reactions   of the 

therapy. 

 Avoid a diet rich in 

potassium (i.e. banana, 

spinach, seeds & nuts) 

and NSAIDs. 

 

 Adverse reactions such as 

vomiting, diarrhoea, 

blurred/yellow vision, or 

dizzy happens, seek 

medical attention as soon 

as possible. 

 

 Report any symptoms 

associated with 

bradycardia (e.g. syncope, 

dizziness, lethargy, 

hypotension). 

 Promptly inform 

doctor/pharmacist if there 

is visual function 

deterioration after 

treatment. 
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Appendix 8: Angiotensin Converting Enzyme Inhibitors (ACE-Inhibitor) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

11,12,13,1

4 

Bilateral Renal Artery Stenosis 

Severe Aortic Stenosis (use with 

caution) 

Symptomatic Hypotension (<90mmHg 

systolic) 

Always start at the lowest dose and gradually increase until a maximum tolerable 

or target dose is reached. 

Contraindications to ACE-

Inhibitor therapy 

Blood Chemistry: -  
Sodium < 130mmol/L            
Creatinine   > 200umol/L 
Potassium    > 5.5mmol/L 
Urea   > 15mmol/L 
 

Initiation outside the hospital environment should be supported with advice to prevent 
symptomatic hypotension that can occur following the first dose. Simple instruction such 
as advising the patient to take the 1st ACE-Inhibitor dose at night or at a different time from 
other medication is often enough.  
 
Stop potassium supplement if risk of hyperkalemia is high. 
 
Patient on high dose diuretic ( ≥ 80mg frusemide daily) may need their diuretic dose temporarily 
reduced to minimize risk of 1st dose hypotension (refer to specialist). 

   START DOSE  INCREMENTS TARGET 

DOSE 
Enalapril 2.5mg bd      2.5mg-5mg      10-20mg bd                                                             

Ramipril       1.25mg od      2.5mg      10mg od 

Perindopril       2mg od      2mg       8mg od  

Captopril        6.25 tds       6.25 mg           50mg tds  

ACE-Inhibitor Therapy 

Review within 1-2 week of 
initiation or dose titration. 

In absence of any adverse 
effects,  

 Symptomatic 
hypotension 

 Renal dysfunction            
(Creatinine raise > 30%) 

 Hyperkalaemia                  
( K > 5.5mmol/l) 

Continue titration at 1-2 weekly 
intervals until maximum or target 
dose reached. 

Monitoring 

 

Once target 

dose is 

reached: - 

Review 

Blood 

chemistry at 

3 monthly 

intervals 
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Management of Adverse Effects  

If adverse effects occur, further titration should be postponed until patient stabilizes. 

Advise doctor and if necessary, the ACE-Inhibitor dose should be reduced or stopped 

temporarily to allow symptoms to resolve. 

Asymptomatic Hypotension 
 

 Asymptomatic hypotension does not usually need any change in medication. 

Symptomatic Hypotension 
 

 If dizziness, light-headedness and/or confusion and a low blood pressure, 

consider discontinuing nitrates, calcium channel blockers and other 

vasodilators or decrease the dose of ACE-Inhibitor. 

 If no signs/symptoms of congestion, consider reducing diuretic dose. 

 Inform doctor in-charge. 

Cough  
 

 Cough is common in patient with chronic heart failure, many of whom have 

smoking-related lung disease. 

 Cough is also a symptom of pulmonary oedema which should be excluded 

when a new or worsening cough develops. 

 ACE-Inhibitor induced cough rarely requires treatment discontinuation. 

 If the patient develops a troublesome dry cough which interferes with sleep 

and is likely to be caused by an ACE-Inhibitor, consider substituting to 

Angiotensin II Receptor Blocker (ARB). 

 

Worsening renal function 
 

If Cr increases <50 µmol/l, recheck Cr in 2 weeks. 

 

If Cr increases by 50-80 µmol/l, recheck Cr in 1 week. If Cr remained elevated, 
withhold ACE-Inhibitor.  

 

If Cr increases by > 80 µmol/l, withhold ACE-Inhibitor, discuss with designated doctor. 
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Appendix 9: Angiotensin II Receptor Antagonists (ARB) 

ARB should only be considered for patient with intolerable ACEi side effects.11,12,13,14 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Renal Artery Stenosis  
Severe Aortic/Mitral Stenosis 
Symptomatic Hypotension  
(< 90mmHg systolic) 
Clinical dehydration 

Pregnancy 

Contraindications to ARB therapy 

Blood Chemistry: -    

Sodium       <130mmol/L 

Urea        >15mmol/L 

Creatinine   >200umol/L 

Potassium   >5.5mmol/L  
Consult with doctor if blood chemistry values are 

greater than the above values  

Always start at the lowest dose and gradually increase until a maximum tolerable or 

target dose is reached. 

Initiation outside the hospital environment should be supported with advice to prevent 

symptomatic hypotension that can occur following the first dose.  

 

Stop potassium supplement because of risk of hyperkalaemia. 

 

Patient on high dose diuretic (≥ 80mg frusemide daily) may need their diuretic dose temporarily reduced 

to minimize risk of 1st dose hypotension.  

 

   START DOSE  INCREMENTS TARGET DOSE 

Valsartan       40mg bd                            40mg                       160mg bd  

Losartan                             12.5-25mg od       12.5-25mg                      150mg od  

Candesartan        4mg OD            4mg           32mg od 

ARB Therapy 

Review within 1-2 week of 
initiation or dose titration. 
In absence of any adverse effects,  

 Symptomatic hypotension 

 Renal dysfunction( Cr 
increase > 30%) 

 Hyperkalaemia ( K > 
5.5mmol/l) 

Continue titration at 1-2 weekly 
intervals until target dose or highest 
dose tolerated is reached. 
 

Monitoring 

 

Once target dose is reached:- 

 

Review Blood chemistry at 3 

monthly intervals 
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Asymptomatic Hypotension 
 

 Asymptomatic hypotension does not usually need any change in 
medication. 

Symptomatic Hypotension 
 

 If dizziness, light-headedness and/or confusion and a low blood pressure, 

consider discontinuing diuretic dose if no signs/symptoms of congestion. 

 If remains symptomatic, reduce ARB to the highest dose previously 

tolerated. 

 If taking valsartan once a day, consider splitting dose to twice a day. 

 Consider dosing at night. 

 Make sure that patient is separating doses of ARB from other vasodilators. 

 Inform doctor in-charge. 

Worsening renal function 
 

 If Cr increases <50 µmol/l, recheck Cr in 2 weeks, no dose adjustment is 
required. 

 

 If Cr increases by 50-80 µmol/l, recheck Cr in 1 week. If Cr remained 
elevated, withhold ARB,  discuss with designated doctor.  

 

 If Cr increases by > 80 µmol/l, withhold ARB, discuss with designated 
doctor. 

 

Hyperkalaemia( K> 5.5mmol/l) 
 

 

 Repeat K+. 

 If hyperkalemia confirmed, discontinue potassium supplement or 
potassium sparing diuretics. 

 Repeat K+ in 48hr. 

 If K+ does not decrease, decrease ARB dose by 50%. 

 Inform doctor in-charge. 

 

Management of Adverse Effects 
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Appendix 10: β-Blockers 

β-Blockers (bisoprolol, carvedilol, metoprolol succinate*) are well tolerated in heart 
failure and should be considered for all patient with Left Ventricular Systolic 

Dysfunction who do not have any contraindications. 11,12,13,14 
 
*Based on Malaysia Heart Failure CPG 2014 (3rd edition), beta blockers recommended 
for heart failure include bisoprolol, carvedilol and metoprolol succinate. However, 
metoprolol succinate is not included in this protocol due to its unavailability in Malaysia. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pre-initiation Checks 

 

(1) Clinically stable 

(2) No contraindications to β-blockade   

(3) Heart rate >60 beats/min and Systolic BP >90 

mmHg 

Contraindications 

 “True Bronchial Reactive Asthma” 

 Second or third degree heart block 
 

Bisoprolol Carvedilol  

Dose Titration 

Up-titrate every 1-2 weeks until target 

dose or maximum tolerable dose. 

 

 

Start Dose      Increment      Target Dose 

3.125mg bd 3.125-6.25mg   25mg bd 

 

Titration should be tailored to suit individual 

needs of patient.  

This may mean that titration schedules are 

slightly variable.  

Dose Titration 

Up-titrate dose every 1-2 weeks until 

target dose or maximum tolerable 

dose. 

 

Start Dose     Increment    Target Dose 

1.25mg od     1.25-2.5mg      10mg od 

 

Titration should be tailored to suit 

individual needs of patient.  

This may mean that titration schedules 

are slightly variable. 
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BP, heart rate and NYHA status should be reviewed in pre and post dose change to 

help identify and treat possible adverse effects. 

 
 
 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Worsening Heart Failure 
 

Dyspnoea / Weight / Peripheral oedema 

 

↑ diuretic dose for 3 days. 
 

 If symptoms resolve, revert to lower diuretic dose and continue with β-blocker. 
 

 If symptoms persist, consider reducing or stopping the β-blocker dose 
temporarily. 

 

 

 

Symptomatic Hypotension 
 

 Consider over-diuresis and ↓ diuretic dose. 
 

 If symptoms persist, consider reducing or stopping other hypotensive 
causing drugs of no significant value in Heart Failure (HF).  

 

 Consider temporarily reducing the ACE-Inhibitor dose. 
 

 Reduce or stop the β-blocker. 
 

 

 

Excessive Bradycardia 
 

Heart rate < 50 beats/min 
 

 If symptomatic, consider stopping β-blocker. 

 If asymptomatic, revert to the lower β-blocker dose. 

 Consider stopping or reducing other rate controlling drugs. 
 

Review within 1 week. Alert doctor if bradycardia persists. 

 

 If Heart rate < 45 beats/min 
 

 Stop β-blocker and arrange a 12 lead ECG. Inform the doctor. 
 

 Look for signs of heart block or sick sinus syndrome. 

 

Management of Adverse Effects 
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Appendix 11: Diuretics 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

15,16 HF SYMPTOMS 

Deteriorating 

 

 Daily weight ↑ >1kg above dry 
weight  
 

Sustained over 2-3 days 
 

 With/without symptoms of: - 

 

o ↑ dyspnea &/or 
o ↑ peripheral oedema 

 
 

 

 Daily weight ↓ < 1kg below dry 
weight 

 

Sustained over 2-3 days 
 No symptoms of:- 
 

o ↑ dyspnoea 
o ↑ peripheral oedema 

 And/or symptoms of:- 
 

o Thirst, dizziness, feeling washed 
out. 

Stable 

Stable Blood Chemistry 

 

Frusemide 

(Dose may be split to am & pm). 
 
 Current dose: - Increased to:- 
 

40mg od 80mg od 
80mg od 80mg + 40mg 
80mg + 40mg 80mg bd 

 

Increase Diuretic Dose 

 

Bumetanide 
 

(Dose may be split to am & pm). 
 

 Current dose:- Increased to:- 
 

1mg od  2mg od 
2mg od  3mg od 
3mg od  4mg od 
4mg od  * 5mg od 

 
(* following cardiology advice) 

Symptoms should be reviewed in 3-5 
days. 
If an increased diuretic dose is 
sustained then check blood 
chemistry. 
 

 

Frusemide 
 

Current dose: - Decrease to:- 
 

80mg bd 80mg + 40mg 
80mg + 40mg  80mg od 
80mg od 40mg od 

Decrease Diuretic Dose  

 

Bumetanide 
 

(Dose may be split to am & pm). 
 

Current dose: - Decrease to:- 

5mg od  4mg od 
4mg od  3mg od 
3mg od  2mg od 
2mg od  1mg od 

Symptoms should be reviewed 3-5 

days after diuretic reduction for signs 

of deterioration. 

A flexible diuretic regime should be 
encouraged to suit patient needs. Daily 
timing need not be fixed. 
 

Observe for signs of over treatment: 
dizziness /light headedness /fatigue 
(washed out feeling), uraemia and gout. 
 

Over treatment can occur if the patient 
develops diarrhoea, vomiting. Hot weather 
and reduced fluid intake can also cause 
dehydration. 
 

Non-specific symptoms may occur in the 
elderly such as confusion, impaired 

mobility, falls & urinary incontinence. 

If symptoms of dyspnoea & oedema 
persist, a thiazide may be added to the 
loop diuretic. 
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Appendix 12: Frusemide Regimen 

Flexible Frusemide Regimen 
 

Daily Weight/ Frusemide Dose Record 

 
 

Frusemide Dose Adjustment if Weight Increases 
 
 
 
 
 
 
 
 
 
 
 

 

Inclusion criteria Exclusion criteria 

1. Attends HF outpatient clinic. 

2. 18 years and above. 

3. Exhibits stable signs and symptoms 

of HF and clinically euvolaemic. 

4. Able to understand titration 

instructions.  

5. Able to monitor weight daily. 

 

1. Renal impairment (Creatinine > 200 

µmol/L or on regular dialysis). 

2. Severe psychiatric illness or 

moderate to severe dementia. 

3. Severe hearing impairment or legal 

blindness. 

4. Have difficulty in understanding 

titration instruction and do not have 

family member to assist. 

 

  Measure weight daily, 1st thing in the morning, after bladder has been 

emptied, before eating or drinking and record result in your diary 

provided. 

 It is important that you weigh yourself at the same time every day and in 

similar clothing (digital scales are ideal). 

 Record total daily frusemide dose in your diary provided every day 

Diuretic Dose Dosing 
Frequency 

Sliding Scale Adjustment 

Frusemide 20mg AM daily Extra 20mg in PM 

Frusemide 40mg AM daily Extra 40mg in PM 

Frusemide 80mg AM daily Extra 40mg in PM. If needed increase 
to extra 80mg in PM 

Frusemide 20mg Twice daily Extra 20mg in AM 

Frusemide 40mg Twice daily Extra 40mg in AM 

Frusemide 80mg Twice daily Extra 40mg at noon. If needed  
increase to extra 80mg at noon 

*Cut back to usual diuretic dose as weight, swelling and symptoms permit 

 If daily weight increases by >1kg per day for 2 days, adjust frusemide dose 

according to flexible frusemide regimen provided until target weight achieved 

(takes 2-3 days). 

 If there is no response to the increased frusemide dose after 3 days (or earlier 

if condition deteriorates), contact doctor/pharmacist for further treatment 

recommendations. 

 Once target weight is achieved, change frusemide dose to baseline. 

A
p

p
en

d
ix

 1
2

 



 

 

35 
 

Appendix 13: Salt Content in Common Malaysian Food 

 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    Source: Clinical Practice Guidelines: Management of Heart Failure. 2014 (3rd edition).  
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