CLINICAL PRACTICE GUIDELINES ON HEART FAILURE

PREFACE


Over the last few years, there have been tremendous developments in cardiology particularly in the field of cardiac failure.  As such, the Ministry of Health together with the Academy of Medicine and the National Heart Association of Malaysia decided to form a committee to draw up Clinical Practice Guidelines on the Management of Heart Failure.  The committee first met in December 1998 and after a series of meetings, the draft was finally presented to the general practitioners, physicians and cardiologists in November 1999.


This Clinical Practice Guidelines has the distinction to be the first Clinical Practice Guidelines to be produced by the Ministry of Health and the Academy of Medicine.  It is the last for the 20th century and the first to be printed and distributed in the 21st century.  It also has the distinction of being the first Clinical Practice Guidelines to have its recommendations graded depending upon the level of evidence.


I would like to thank the members of the expert panel for their time and effort and to those who attended the final draft presentation for their comments and contribution.


Finally, I would like to thank the Secretariat for their patience, support and services rendered.


DR JEYAMALAR RAJADURAI


       CHAIRPERSON
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1. INTRODUCTION

Heart failure is a common problem and is the end result of many common cardiac diseases.   The incidence of heart failure is 5 per 1,000 population/year in the general population but increases steeply to 30 cases per 1,000 population/year among persons aged 75 years or older1.  Heart failure accounts for 10% of medical admissions in Malaysia.  The prognosis of heart failure is poor.  The one year mortality rate varies from 5%2 to 52%3 depending on the severity.  (Appendix I)

The aims of treatment of heart failure is to prolong life and improve its quality.  There has been considerable development in treatment strategies which include both pharmacological and non-pharmacological approaches.  The objective of this consensus statement is to assist general practitioners, physicians and cardiologists in the diagnosis and better management of patients with heart failure.  Treatment strategies have been graded based on levels of evidence using the system outlined below :- 

GRADING OF RECOMMENDATIONS ACCORDING TO LEVELS OF EVIDENCE

GRADE  A
Based on evidence from one or more randomized clinical trials

GRADE  B


Based on evidence from high quality clinical trials but no randomized clinical trial data available 

GRADE C


Based on expert committee reports and/or clinical experience of respected authorities but lacking in directly applicable studies of good quality


2.  DEFINITION

Heart failure is a syndrome due to the disability of the heart to pump blood at a rate to meet the needs of the various organs of the body or its ability to do so only at high filling pressures.  It can present in various degrees of severity ranging from asymptomatic to severe heart failure. Clinically, it is characterized by breathlessness, fatigue and fluid retention.

3.  PATHOPHYSIOLOGY / AETIOLOGY

Many different classifications of heart failure have been used to emphasize some aspects of the condition: right vs left vs biventricular (congestive) heart failure, forward vs backward failure, high vs low output heart failure, acute vs chronic heart failure, systolic vs diastolic dysfunction.  For practical purposes, it may be sufficient to classify heart failure into acute heart failure and chronic heart failure. 

Heart failure may be due to left ventricular (LV) systolic dysfunction but may also occur in the presence of preserved LV systolic function.

3.1
Heart Failure Due to LV Systolic Dysfunction
In LV systolic dysfunction, contractility is reduced resulting in a reduction in cardiac output.  This initiates a complex pathophysiological process which includes haemodynamic alterations and structural changes within the myocardium and vasculature.  Activation of neuro hormones such as catecholamines and the renin-angiotensin system play a pivotal role in this process.

3.2
Heart Failure with Preserved LV Systolic Function
Up to 30% of patients presenting with heart failure have normal or near normal systolic function with predominantly diastolic dysfunction.  Diastolic dysfunction leads to impaired LV filling due to diminished relaxation (during early diastole) and/or reduced compliance (early to late diastole) leading to elevated filling pressures. These haemodynamic changes lead to clinical symptoms similar to those of LV systolic dysfunction. 

3.3
Aetiology
Although systolic and diastolic dysfunction are separate pathophysiological entities they often share common aetiologies.  The common ones are :-

· Coronary heart disease 

· Hypertension

· Idiopathic dilated cardiomyopathy

· Valvular heart disease 

Less common causes are :- 
· Congenital heart disease 

· Cor pulmonale 

· Pericardial disease : constrictive pericarditis, cardiac tamponade

· Hypertrophic cardiomyopathy

· Viral myocarditis

· Acute rheumatic fever 

· Toxic : Alcohol, Adriamycin, cyclophosphamide, etc. 

· Endocrine and metabolic disease: Thyroid disease, phaechromocytoma, acromegaly, diabetes

· Collagen vascular disease: SLE, polymyositis, polyarteritis nodosa

· Nutritional deficiencies: thiamine, protein 

· Infiltrative disorders : Haemochromatosis, amyloid

· Tachycardia induced cardiomyopathy

· Miscellaneous
- anaemia 

· 
- peripartum cardiomyopathy 

· 
- hypereosinophilic syndrome 

· 
- arterio-venous shunts 

4.   DIAGNOSIS

In the diagnosis of heart failure, there are several objectives :-

· to make a correct diagnosis of heart failure

· to determine the underlying aetiology and identify correctable causes

· to assess its severity

· to detect co-morbid diseases

4.1  Clinical History
Heart failure may either present as an acute medical emergency with sudden severe breathlessness or gradually over a period of time with increasing breathlessness.  The cardinal symptoms of heart failure are dyspnoea, fatigue and swelling of the legs.  These symptoms are non-specific and therefore non-cardiac causes such as pulmonary, renal and hepatic disease need to be excluded.

The clinical history should identify the presence of angina (reversible ischaemia) and palpitations and syncope (arrhythmias).  Exercise capacity should be assessed to determine functional class (refer Appendix I).  The history should also document previous myocardial infarction, valvular heart disease, cardiac surgery, rheumatic fever, hypertension and/or diabetes mellitus.  Drug history and alcohol intake should also be noted.

4.2  Clinical Examination
During the clinical examination one should look for common signs of heart failure - oedema, raised jugular venous pressure, tachycardia, gallop rhythm, cardiomegaly, pulmonary crepitations and hepatomegaly.  The clinical examination should also try to identify the precipitating cause and underlying aetiology of the heart failure. 

4.3  Investigations
Basic investigations include :-

· ECG : to look for ischaemia/infarction, LV hypertrophy, arrhythmia

· chest x-ray : to look for cardiomegaly, pulmonary congestion

· blood test - FBC, renal function, liver function, sugar

· urine test - proteinuria

Investigations to identify the underlying cause and to assess severity : 
· Echocardiogram : assessment of LV function, valvular disease 

Additional investigations as indicated include :-

· thyroid function test

· treadmill stress ECG (restricted to those patients in NYHA Functional Class I – II)

· dobutamine stress echocardiogram/myocardial perfusion scan

· 24-hour Holter ECG monitoring for arrhythmias 

· coronary angiography 

· ventricular biopsy 

5. MANAGEMENT

5.1  ACUTE HEART FAILURE 
The clinical manifestations of acute heart failure range from acute cardiogenic pulmonary oedema to cardiogenic shock.  Patients in acute heart failure should be managed in hospital, preferably in an intensive care or high dependency unit.

The principles of management are :

· Rapid recognition of the condition
· Stabilization of the clinical and haemodynamic status 
· Identification of and treatment of

a)
the  primary pathology

b)
precipitating / aggravating secondary causes.

Given the urgent nature of the illness, all these activities are performed simultaneously eg: taking the history, setting the IV cannula and withdrawing blood for investigations.  (Refer Table I)


TABLE I : Investigations in Acute Cardiogenic Pulmonary Oedema
Essential Investigations 

· ECG

· Chest X-ray

· Blood Investigations : Hb, Electrolytes, Urea, Creatinine, Cardiac enzyme levels, Arterial blood gases 

· Echocardiography 

Special Investigations
· Cardiac catheterization/ coronary angiography when acute intervention for acute myocardial ischaemia or infarction/valvular disease is anticipated.

· Swan Ganz catheter placement (refer to Flowchart 1).

5.1.1  Acute Cardiogenic Pulmonary Oedema

After initial clinical assessment of vital signs, treatment should be instituted as outlined in the flowchart below  :-

FLOWCHART 1  :  MANAGEMENT OF ACUTE CARDIOGENIC PULMONARY OEDEMA





       ACUTE CARDIOGENIC PULMONARY OEDEMA

          Oxygen

        IV Diuretics







  BLOOD PRESSURE  

       SBP >95-100mmHg


       ?  RHYTHM


      SBP <95-100mmHg







   ?  ARRHYTHMIA



     Nitrates






          Dopamine 1st 

          (contraindicated in 

          Cardioversion/defibrillation
     
          Noradrenaline 2nd 

             stenotic valves)


       if hypotensive


          correct hypoxia /

 
   Morphine






          acidosis 


   

IMPROVED        NO IMPROVEMENT



  SBP >95-100mmHg      SBP still <95-100mmHg


    * Oral
     
     (  Diuretics

Medications
     (  Nitrates



 IMPROVED
NO  IMPROVEMENT


         *  Oral

dobutamine

      Medications

+/- low-dose dopamine for renal perfusion




+/-  phosphodiesterase inhibitors




+/-  sodium nitroprusside




correct acidosis / hypoxia



            IMPROVED

          NO IMPROVEMENT



            *  Oral


Consider : Swan-Ganz / arterial monitoring


         Medications


    
   ventilation of hypoxic patient







   IABP

NOTE  :  From onset, evaluate to identify correctable/reversible lesions

Special situations : 
Myocardial ischaemia / infarction  - Treat accordingly


Hypertension  : Control BP quickly


Valvular heart disease : Corrective surgery/balloon valvuloplasty

Refer to Flowchart 2  (Page ?)

Drug Therapy (for dosages  see Table II)

· Oxygen - 5 to 6 liters/minute, by mask with the aim of achieving oxygen saturation of more than 90%.  Elective ventilation should be considered early if necessary.
· Frusemide - IV frusemide 20 - 80mg.  Often an initial dose of 40mg is sufficient.  The dose should be repeated or increased according to diuretic response and renal function.
· Morphine sulphate - IV 3 - 5 mg, bolus (up to a total maximum of 10mg).  It reduces pulmonary venous congestion and sympathetic drive. Intravenous anti-emetics (Metoclopramide 10mg or Prochlorperazine 12.5mg) should be administered.  Care must be exercised in patients with chronic respiratory diseases.
· Nitrates - this should be administered sublingually (1 tab repeated up to 4 times at 10 minute intervals if there is no hypotension) or intravenously.   The intravenous route is probably more effective and preferable. Patients should be closely monitored for hypotension.  This commonly occurs with concomitant diuretic therapy. 

An attempt should be made to identify the underlying cause e.g. acute myocardial infarction, valvular heart disease and hypertension.  This would enable the appropriate treatment to be instituted early.

It is important to assess response to drug therapy continuously. An adequate response would be reflected by an improvement in the patient’s clinical condition, decrease in his heart rate and improvement in his oxygen saturation.  Generally, a systolic blood pressure of ( 90mmHg would be considered adequate if the patient feels well and has no giddiness, his skin is warm and renal function is stable with good urine flow.  

If the patient fails to respond to the above therapy, further management would depend upon the blood pressure. 
A)  In the presence of an adequate blood pressure :-

· Frusemide : Repeated bolus doses of IV frusemide or occasionally continuous infusion of frusemide (range 1 - 10mg/ hour) may be  needed in patients with renal failure.
· Dobutamine infusion : Started at 2 – 5(g / kg / minute and titrated by 1 - 2(g / kg / minute increments at 30 minute intervals until the desired clinical and haemodynamic response is attained.
· Dopamine : Low dose dopamine at <2(g / kg / minute to improve renal blood flow and promote diuresis.  

· Phosphodiesterase inhibitors (amrinone, milrinone) :  These agents improve symptoms and hemodynamics in acute heart failure. 

· Sodium Nitroprusside would be useful in patients not responsive to nitrates.  This drug is particularly useful in cases of uncontrolled hypertension, acute mitral or aortic regurgitation.  Continuous intraarterial monitoring is necessary as acute changes in blood pressure with hypotension can occur.  Infusion should not be continued beyond 4 days because of the danger of cyanide poisoning.

B)  If the blood pressure is low at initial presentation (SBP <95-100mmHg) or drops during treatment :-

· Dopamine 
· Noradrenaline or in its absence, adrenaline
· Avoid vasodilators (nitrates, nitroprusside) and morphine until the blood pressure has stabilised
· Over diuresis or hypovolaemia - correct accordingly.
Other Measures

· Intubation and mechanical ventilation - this should be considered in patients who remain hypoxic and show fatigue.
· Swan Ganz catheter placement - where available, would be useful in patients not responsive to medical therapy and are hypotensive.
· Intra-aortic balloon counterpulsation (IABP) - would be useful in patients who are not responding optimally to medical therapy.  IABP would be particularly useful in patients with intractable myocardial ischaemia or acute mitral regurgitation.  It is contraindicated in patients with aortic regurgitation or aortic dissection.
Following adequate response to intravenous therapy, the patient should be converted to optimal oral medications.  The initial dose of oral diuretics required is generally higher than the intravenous dose.

Table II : Drugs Commonly Used in Acute Heart Failure


Route of Admin
Dosages

Diuretics

  Frusemide


IV


40mg (normal subjects)

80-120mg (CHF - normal GFR)

80mg (renal insufficiency - moderate)

200mg (renal insufficiency - severe)

Vasodilators
  Nitroglycerin

  Nitroprusside
Infusion

Infusion
0.2 - 10ug/kg/min

0.1 - 3ug/kg/min

Sympothomimetics

  Dobutamine

  Dopamine

  Noradrenaline

  
Infusion

Infusion

Infusion


2 - 20ug/kg/min

<2ug/kg/min - renal arterial vasodilation

2-5ug/kg/min - inotropic doses

5-15ug/kg/min - peripheral vasoconstriction

Starting at 0.02 – 0.04ug/kg/min till desired blood pressure is attained

Phosphodiesterose Inhibitors

   Amrinone

   Milrinone
Infusion

Infusion
0.5ug/kg bolus then 2-20ug/kg/min

50ug/kg bolus then 0.25-0.75ug/kg/min

Special Situations
1. Myocardial Ischaemia / Infarction  : Reversible myocardial ischaemia, causing acute heart failure, needs early recognition, rapid stabilisation and referral for urgent coronary angiography.  In acute myocardial infarction, thrombolytic therapy or direct PTCA may be necessary.
2. Hypertension : The blood pressure needs to be reduced relatively quickly.  It is generally suggested that the BP be reduced by 25% over 3 to 12 hours.  This is best achieved with parenteral drugs such as intravenous nitrates, hydrallazine or nitroprusside.  (Refer to Malaysian Hypertension Consensus Guidelines 1998)
3. Valvular Heart Disease  : Vasodilator therapy would be beneficial in acute valvular regurgitation, but is contraindicated in valvular stenosis.   Percutaneous mitral valve commissurotomy can be life saving in patients with severe mitral stenosis.
4. Arrhythmias  :  Tachyarrhythmias need to be identified and appropriate therapy e.g. electrical cardioversion instituted.
5. Decompensation in a Previously Stable Patient With Heart Failure : Precipitating causes should be identified and treated appropriately.  Refer Table III. 

Table III : Factors Contributing to Decompensation in a Patient 

With Stable Heart Failure 

             Patient Factors 

                       Non-compliance to medications

                       Dietary indiscretion especially salt and fluid intake

                       Inappropriate medication eg. NSAIDS, 

                       Alcohol consumption

              Cardiac Causes

                       Superimposed ischemia or infarction (often asymptomatic)

                       Uncontrolled hypertension

                       Arrhythmias

                       Pulmonary embolism

 

      Secondary mitral or tricuspid regurgitation  

               Systemic Conditions
                       Superimposed infection

                       Anemia

                       Thyroid disease

                       Electrolyte disturbances

                       Worsening renal disease

                
      Pregnancy

5.1.2
Cardiogenic Shock
Cardiogenic shock carries a very high mortality rate.  It is necessary to establish the aetiology and institute appropriate therapy immediately.  An ECG should be obtained and continuous monitoring begun.  Venous access should be secured, preferably via central venous cannulation (subclavian or internal jugular).  Important considerations are:-

· Ventricular Function  : Echocardiography would allow rapid determination of LV function and mechanical causes (eg acute valve regurgitation, acute septal rupture, cardiac tamponade) of cardiogenic shock.  In the presence of preserved LV systolic function, other causes of shock such as sepsis and intravascular volume depletion should be considered. 

· Intra Vascular Volume Status : An absolute or relative reduction in left ventricular filling pressures may be present.  This may be due to excessive diuretic or vasodilator therapy, concomitant GI bleed or RV infarction.  In the absence of signs of LV failure, fluid challenge with normal saline should be administered (usual recommended volume :  200 - 500mls).  Swan Ganz catheterization would be useful to guide fluid therapy.

· Dysrhythmias   : Should be identified and appropriate treatment such as cardioversion or pacing instituted.  Resistant arrhythmias would require additional anti-arrhythymic drug therapy.
In the presence of cardiogenic shock or near shock (hypoperfusion with adequate blood pressure) treatment would include the following :-

· Inotropic support :  High dose dopamine and/or noradrenaline.  If blood pressure is adequate in the setting of near shock dobutamine may be used. 
· Intra-aortic balloon pump : 
· Identifying correctable causes :  This includes myocardial ischaemia/infarction.  In the setting of myocardial infarction and cardiogenic shock, treatment options include direct PTCA and/or aggressive medical therapy.   Aggressive medical therapy would include IABP, inotropic support and thrombolytics.

5.2     CHRONIC HEART FAILURE
5.2.1  Non Pharmacological Measures
These include the following :-
a)
Education

b)
Diet & Nutrition

c)
Lifestyle

d) Exercise

a)  Education

The patient and family should receive both education and counselling about the heart failure syndrome, its prognosis and drug treatments.

· Counselling on the warning signs and symptoms of worsening heart failure particularly with emphasis on sudden weight gain - more than 2 kg in 3 days.

· Provide prognostic information to enable patients to make realistic decisions and plans.  Refer to Appendix I for estimated average annual mortality rate according to functional class.

· Educate patients on their drug regime, emphasising the need for compliance.  Patients should be made aware of the expected benefits and the potential common side effects of these drugs.

· Patients should be warned about self-medication and potential drug interactions.  Refer to Appendix II.

b)   Diet & Nutrition

While obese patients should be encouraged to reduce weight, it is important to maintain good nutrition.  Patients should be advised on salt restriction particularly in severe heart failure.  A good rule of thumb is to avoid adding salt and soya sauce while cooking or at the table.   Refer to Appendix III on salt content of common Malaysian food.  Fluid intake should be restricted to 1 - 1.5 liter/24 hours for patients with severe heart failure.

c)  Lifestyle
· Patients with alcoholic cardiomyopathy must abstain from alcohol.  Similar abstinence is strongly encouraged in all other patients with heart failure.

· Smoking should be stopped.

· Patients with severe heart failure (NYHA Class III - IV) should be advised against pregnancy because of high maternal mortality.  Recommended contraceptive methods include low-dose oestrogen and third generation progesterone.  Intra-uterine contraceptive devices (IUCDs) may be used except in patients with valvular heart disease.

· In severe heart failure, sexual difficulties are common and sexual practices may need to be modified to accomodate patients with impaired effort tolerance.  For use of sildenafil in patients with heart failure please refer to the Malaysian Consensus on the use of Sildenafil in patients with cardiac disease.

d)  Exercise
Recent studies have shown that patients with compensated heart failure can exercise safely.   Regular dynamic exercise  :

· improves psychological and physical well-being

· reduces harmful neuro hormones

· improves muscle blood flow and function

· increases the electrical stability of the heart

Activities such as walking, cycling, swimming, golfing and bowling should be encouraged with gradual build-up to target activity levels.  Specific recommendations include dynamic aerobic exercise (walking) 3 to 5 times a week for 20 to 30 min, or cycling for 20 min at 70-80% of peak heart rate 5 times a week.  If the patient can physically manage to work without undue symptoms, this too can be continued.  Strenuous isometric exercises e.g. weight-lifting should be discouraged.

5.2.2  Pharmacological Management
Drug therapy is the mainstay of management of chronic heart failure as outlined in Flowchart 2.   For grade of recommendation, please refer to Appendix IV.

FLOWCHART 2 : MANAGEMENT OF CHRONIC HEART FAILURE
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a) DIURETICS
Diuretics are indicated in all patients with heart failure in whom there are signs and symptoms of fluid retention.4  The dose of diuretic used is wide and dependent on individual requirements.  Refer to Table IV for dosages.  In mild heart failure, a thiazide diuretic would occasionally suffice.  However, for most patients a loop diuretic is often required.  

The additional use of spironolactone in patients with severe heart failure on ACEI, loop diuretics and digoxin has been shown to reduce mortality.5 Care should be exercised in patients with renal impairment.  The dose of spironolactone should be adjusted according to the serum potassium levels.

Responsiveness to loop diuretics diminishes as heart failure progresses.  In this situation, higher dose loop diuretic or combination with a thiazide may be necessary.  

Diuretic therapy must be used with care because overdiuresis can produce severe intravascular dehydration and deteriorating renal function.  Hypokalaemia is a common problem with diuretic use and oral potassium supplementation is usually necessary. 

Patients should be advised to record their daily weight and if there is a consistent (more than 3 consecutive days) increase in weight of more than 2kg, they may be advised to increase their diuretic dose until “dry weight” is regained. If the weight gain and symptoms worsen, the patient should seek medical help.

TABLE  IV  :    Diuretics Used In Heart Failure


Route of Administration
Usual Daily Dose

LOOP DIURETICS 

· Frusemide

· Bumetanide
IV / Oral

IV / Oral
20 - 80mg

0.5 - 2mg

THIAZIDES

· Hydrochlorothiazide

· Metolazone

· Chlorothiazide
Oral

Oral

Oral
25 - 50mg

2.5 - 10mg

250 - 500mg

POTASSIUM SPARING DIURETICS

· Spironolactone


Oral
25mg E.O.D. – 50mg



b)   ANGIOTENSIN CONVERTING-ENZYME INHIBITORS (ACEI)
ACEI improve survival and quality of life in all classes of heart failure.2,3  ACEI are first-line drugs for the treatment of heart failure and should be given to all patients in whom there is evidence of LV systolic dysfunction as reflected by an echocardiographic ejection fraction of <40%.
In the initiation of ACEI, the following steps are recommended :-
· Care should be exercised in the following patients for whom referral to a specialist may be considered.  

· SBP <100mmHg; 

· Creatinine > 130 mmol/L; 

· Serum sodium <130 mmol/L; 

· Valvular heart disease (contraindicated in patients with valve stenosis).

· Avoid excessive diuresis before treatment.  If patients are on large doses of diuretics the blood pressure should be monitored.

· Start with a low dose.  Patient should not remain on initial low dose indefinitely.   The dose should be increased gradually to the target dose (see Table V) or maximum tolerated dose.

· Monitor blood urea, creatinine and serum potassium at 7-14 days, especially in patients with impaired renal function.  A transient mild increase in urea (<15 mmol/L) or creatinine (<200 mmol/L) levels is well tolerated.  A rising trend would necessitate an initial reduction in the dose of diuretics without needing to reduce or stop ACEI therapy.
· Avoid potassium sparing diuretics during initiation of therapy.

· Avoid non steroidal anti-inflammatory drugs

A number of different ACEI are available. The dose should be titrated up to the maintenance level as shown in Table V.  


Table V  :  Recommended Doses of ACEI
ACE Inhibitor
Initiating dose
Target dose
Captopril
6.25 mg tds

50 mg tds

Enalapril
2.5 mg bd

10 mg bd

Lisinopril 
2.5 mg daily

20 mg daily

Quinalapril
2.5-5 mg daily

20 mg bd

Perindopril
2 mg daily

8 mg daily

Ramipril
1.25 –2.5 mg per day

5 mg bd

Fosinopril
10 mg day

20 mg daily

Major adverse effects of ACEI are :-

· cough

· hypotension

· renal insufficiency

· hyperkalaemia

· angioedema

In patients with cough due to ACEI, combination therapy of hydrallazine and nitrates or angiotensin receptor blockers may be considered.  However, care should be taken to exclude pulmonary congestion as the cause of cough before an ACEI is withdrawn.

c)   DIGOXIN
Digoxin is indicated in patients with heart failure and atrial fibrillation.  In patients with heart failure and normal sinus rhythm, digoxin may be added if symptoms persist despite diuretics and ACEI.6  

Digitalization can usually be achieved with 1mg - 1.5mg of oral digoxin in divided doses with the usual maintenance dose being 0.0625mg to 0.25mg daily.  Lower doses should be used in the elderly and in patients with impaired renal function.  Monitoring of digoxin levels periodically may be helpful.  Current data indicate that lower doses of digoxin (0.0625 – 0.125mg daily) and lower levels of digoxin (<1.2mg/ml) are efficacious and appear adequate in most patients with compensated heart failure. 

d)   BETA-BLOCKERS
Beta-blockers have been conventionally contraindicated in patients with heart failure because of the risk of exacerbating the heart failure, and causing marked haemodynamic and clinical deterioration.  Neuro-hormonal activation due to catecholamines and the renin-angiotensin-aldosterone system is detrimental to the cardiovascular system and contributes to progressive heart failure.   

Recently a few large clinical trials showed the mortality and morbidity benefits of using beta-blockers in patients with heart failure in NYHA II-III.7-11
Since beta-blockers improve prognosis in patients with mild to moderate heart failure, they should be considered for use in patients with NYHA II-III heart failure who have already been stabilised on ACEI, diuretics and digoxin.  In initiating beta-blocker therapy the following should be considered :-

· The initial dose should be small.  Refer Table VI for dosage.

· The dose should be slowly titrated upwards with doubling of dose every 2-4 weeks till maximal tolerated dose is achieved.

· Contraindications include the following :

· history of asthma

· decompensated heart failure

· resting heart rate less than 60 per minute

· second or third degree heart block without a pacemaker

· a requirement for beta agonist therapy or positive inotropic support

Table VI: Recommended Dose of Beta-Blockers in Heart Failure


Initiating Dose
Maintenance Dose

Carvedilol
3.125mg daily
12.5-25mg bid

Bisoprolol
1.25mg daily
5-10mg daily

Metoprolol
5mg daily
50mg tid

Patients who decompensate and are admitted in heart failure should likely have their beta-blockers withheld.  After the patient has been stabilised and is no longer in overt heart failure, an attempt should be made to reinstitute beta-blockers starting at low doses.

e)   VASODILATORS

Hydrallazine and isosorbide dinitrate combination may be considered as an alternative in patients who cannot tolerate ACEI.12,13  Start low and titrate to the maximum tolerated dose.  The target dose is 75mg q.d.s of hydrallazine and 40mg q.d.s. isosorbide dinitrate. 
f)   ANGIOTENSIN RECEPTOR BLOCKERS (ARB)
In patients in whom ACEI are not tolerated due to side effects (angioedema, rash, cough), angiotensin receptor blockers (ARB) may be considered.   Recent studies have suggested that ARB may confer a survival benefit similar to that with ACEI.14
g)   ANTI-ARRHYTHMIC THERAPY
Studies show that 40-50% of deaths in heart failure are sudden15, the risk increasing with the severity of heart failure. This is most often either a sustained ventricular tachycardia (VT) or ventricular fibrillation (VF) although sometimes it may be due to a bradyarrhythmia or electromechanical dissociation16,17. Occasionally rapid supraventricular tachycardia may give rise to malignant ventricular tachyarrhythmias18.  
History of presyncope, syncope or resuscitated sudden cardiac death requires referral to an electrophysiologist.  The presence of complex ventricular premature contractions (VPCs) and non-sustained VT on the resting ECG requires evaluation including identifying contributory factors such as electrolyte disturbances, ischaemia and drugs.  
It is important to optimise heart failure therapy in all patients with arrhythmias as  ACEI and beta-blockers have been shown to reduce the incidence of sudden cardiac death.  The management of patients with complex VPCs would depend upon the presence of symptoms.  Asymptomatic patients generally do not require anti-arrhythmic drug therapy while symptomatic patients may benefit from beta-blockers.  Patients with non-sustained VT may benefit from low-dose maintenance amiodarone therapy (50-100mg a day)19.  The presence of sustained VT or VF requires evaluation for implantable cardioverter-defibrillator20,21 (ICD).  Occasionally catheter-based therapy or surgery may be indicated.  Anti-arrhythmic drugs must be used cautiously in view of their pro-arrhythmic effects and their propensity to depress LV function.
Atrial fibrillation is a common problem among patients with heart failure.  Patients with atrial fibrillation should be considered for elective cardioversion after a period of anticoagulation.  Drug therapy is indicated for either rate control or maintenance of sinus rhythm.  Rate control can be achieved by using beta-blockers or digoxin.  Sinus rhythm can be maintained by using amiodarone.  Calcium-channel blockers should be avoided.  All patients with atrial fibrillation should be considered for anti-coagulation.
Patients with significant bradyarrhythmias, trifascicular blocks and high-degree AV blocks should be considered for pace-maker therapy.
h)   ANTI-COAGULATION THERAPY
Generally accepted indications for anti-coagulation therapy with warfarin include :
· atrial fibrillation22 

· intracardiac thrombus

· past history of thromboembolic episode

Anticoagulants are sometimes administered to patients with reduced LV function in sinus rhythm although there is currently no strong evidence to support its use.  
i)
OTHER CONCURRENT THERAPIES
Calcium channel blockers are not recommended for the treatment of heart failure due to systolic dysfunction.  Second generation dihydropyridines calcium channel blockers such as amlodipine or felodipine may be considered for the treatment of concurrent hypertension and angina.23,24 
j)
REFRACTORY CARDIAC FAILURE
Most patients will respond to the management outlined above. When increasing medication to the target dose or maximally tolerated dose, a systolic BP of >90mmHg is generally acceptable if the patient feels well and has no giddiness.  Some patients however will still be in heart failure despite optimal treatment with diuretics, ACEI and digoxin.  When patients become refractory to therapy, hospital admission is usually indicated.  The following may be considered :-

· Parenteral diuretics or frusemide infusions.  These patients may require combination loop diuretics and thiazides.

· Short term infusions of parenteral inotropes – low dose dobutamine (2-5ug/kg/ min), amrinone or milrinone.  These produce symptomatic improvement but may precipitate arrhythmias.

The prognosis of these patients is poor and they should be assessed for heart transplantation.

5.2.3  Surgery
Patients with heart failure and correctable mechanical lesions should undergo surgery where indicated.  Surgical procedures include the following :-

a)   Revascularization Procedures
Patients with heart failure of ischaemic origin may benefit from revascularization if they have angina, inducible ischaemia and/or hibernating myocardium.  This can be demonstrated by tests such as dobutamine stress echocardiography or myocardial perfusion scan.

b)   Valvular Heart Disease
These include balloon valvoplasty, valve repair and valve replacement.

c)   Congenital Heart Disease
Congenital heart lesions should be corrected where appropriate.

d)   Pacemakers
Pacemakers are beneficial in patients with heart failure who have inappropriately low heart rate.   Pacemakers may help improve symptoms.

e)   Implantable Cardioverter Defibrillators (ICD)

Implantation of ICD should be considered in patients with heart failure complicated by resuscitated sudden cardiac death or sustained ventricular tachycardia.

f)   Heart Transplantation
Heart transplantation is now an accepted mode of treatment in patients with heart failure refractory to medical and conventional surgical treatment.  It significantly increases survival and quality of life.

g)   Other Possible Surgical Approaches for Heart Failure 

· Cardiomyoplasty 

· LV Reduction Surgery 

· LV Assist Devices 

5.3    SPECIAL GROUPS
5.3.1 Asymptomatic Left Ventricular  Systolic Dysfunction
The prevalence of asymptomatic LV systolic dysfunction varies depending upon the diagnostic criteria used and the population studied.  In one such study, the prevalence was estimated to be 3.5% for LV function below 35%.25  The goals of treatment in these patients would be to slow down the progression of the disease, prevent the development of symptoms of heart failure and to improve survival.  (Refer to Table VII for Grade of Recommendation)

Management:
· Identify patients at greatest risk of developing LV systolic dysfunction.   These would include those with hypertension, LVH on ECG, diabetes mellitus and/or impaired glucose tolerance, previous myocardial infarction, and patients with obesity.  Echocardiography would be helpful in these patients to assess LV function.   

· ACEI are the only group of drugs that have been shown to prevent the development of heart failure and to improve survival irrespective of the cause.  It is recommended in all patients whose LV function is < 40%.

· Beta-blockers are recommended in patients with previous myocardial infarction.

· Hyperlipidaemia in patients with coronary artery disease should be treated appropriately.

· Judicious salt and fluid intake should be advised to delay the onset of fluid retention. There is no role for diuretics and digoxin in this group of asymptomatic patients.

TABLE VII  :  TREATMENT STRATEGIES IN PATIENTS WITH ASYMPTOMATIC LEFT VENTRICULAR DYSFUNCTION   -  GRADE OF RECOMMENDATION

DRUG INTERVENTION
PREVENT THE PROGRESSION OF HEART FAILURE
GRADE

ACEINHIBITORS


YES
A

TREATMENT OF HYPERTENSION


YES
A

LIPID LOWERING THERAPY
YES

(In patients with established coronary artery disease) 


A



BETA-BLOCKERS
YES

(In patients with previous myocardial infarction)


A

5.3.2  Heart Failure  with Preserved Left Ventricular Systolic Function

Heart failure may occur in the presence of normal LV systolic function (LV function (45%).  Refer Table VIII.  Its prevalence varies from 13% to 47% depending upon the population studied and the diagnostic criteria used to define preserved LV systolic function.  The prevalence increases with age and it is an important cause of heart failure in the elderly.  Generally, these patients have a better prognosis than patients with depressed LV systolic function. 

Before a diagnosis of heart failure with preserved LV systolic function is made, other causes of acute dypsnoea such as chronic obstructive pulmonary disease should be excluded.  It is important to estimate LV systolic function accurately.  This can be done using echocardiography or nuclear scans.  In the presence of severe mitral regurgitation the LV systolic function may be over estimated.  The LV systolic function is sometimes difficult to measure accurately using an echocardiogram in patients with ischaemic heart disease who have wall motion abnormalities.  

Management:

There is limited data available from clinical trials on how to manage these patients. Recommendations are thus largely speculative. 

· Identify and treat the underlying cause wherever possible.  Systolic hypertension and occult coronary artery disease are important causes in the elderly. Constrictive pericarditis is another important treatable cause and occasionally CT scan or MRI of the chest is necessary to make the diagnosis.

· Maintain sinus rhythm and avoid tachycardia

· Drug therapy for diastolic dysfunction :

Diuretics and nitrates – These may relieve symptoms but occasionally can cause hypotension.

Calcium antagonists and beta-blockers – These  are  effective in controlling blood pressure and relieving ischaemia and thus may improve diastolic function and symptoms.  Beta blockers and calcium antagonists such as verapamil may be useful in patients with Hypertrophic Cardiomyopathy.  In patients with LV outflow tract obstruction verapamil may cause deleterious effects.

ACEI  – These are effective in treating hypertension but there is inadequate data to indicate that it has a specific role in diastolic dysfunction.



Table VIII  :  Causes Of Heart Failure With Preserved LV Systolic Function


· Episodic LV systolic dysfunction which had improved at the time of evaluation (eg severe hypertension, myocardial ischaemia, infections, drugs, alcohol with abstinence)


· Obstructive lesions such as mitral stenosis and left atrial myxoma

· Diastolic dysfunction 

5.3.3  Heart Failure in Pregnancy
Common causes of heart failure in pregnancy are hypertension or eclampsia, undetected valvular heart disease especially mitral stenosis, congenital heart disease or occasionally a peripartum cardiomyopathy.  Normal anatomical and physiological changes of the cardiovascular system in pregnancy can lead to symptoms and signs that can simulate heart disease.  Thus in addition to the clinical examination, it is often necessary to use echocardiography to obtain objective information of cardiac status. 

                                              

Management:                                                                                                                                                                                         

· Identify and treat the underlying cause. 

· Acute heart failure should be treated as outlined earlier

· Patients with previous heart disease and already on antifailure therapy should continue this during  pregnancy

· Drugs in Pregnancy :

· Digoxin is safe in pregnancy and during breast feeding. 

· Diuretics may lead to volume depletion and should be used with care.

· Hydrallazine is safe in pregnancy.

· ACE–I and ARB are teratogenic and should be avoided in pregnancy.
· Warfarin should be avoided during the first trimester because it is teratogenic and prior to delivery because of potential bleeding complications.

· The timing and mode of delivery is best individualised and at the discretion of the attending physician and obstetrician. 
5.3.4 Heart Failure in Children and Infants
Heart failure is an important and not uncommon condition among children and infants.  This may be due to congenital or acquired heart disease. 
Pathophysiology / Aetiology 
Congenital heart defects leading to heart failure in children and infants may be due to volume or pressure overload.  Refer to Table IX below. 


Table IX  :   Congenital Heart Diseases That May Cause Heart Failure

In Children & Infants


A. Volume overload

· Ventricular septal defect 

· Patent ductus arteriosus 

· Atrioventricular septal defect

· Large arterio-venous fistula

· Transposition of the great arteries with ventricular septal defect

· Truncus arteriosus 

· Total anomalous pulmonary venous drainage


B.  Pressure overload

· Severe aortic stenosis

· Coarctation/interrupted aortic arch

· Critical pulmonary stenosis

Important causes of acquired heart disease in children and infants giving rise to heart failure include:       

( acute rheumatic carditis

( viral myocarditis

Clinical Presentation
Clinical presentation varies from mild to severe heart failure requiring ventilatory support.   The most common causes of heart failure based on age of presentation are in Table X.   

Table X  :   Common Causes Of Heart Failure Based On Age Of Presentation


1. 
First week of life

· Transposition of the great arteries with ventricular septal defect

· Obstructed total anomalous pulmonary venous drainage (TAPVD)

· Hypoplastic left heart syndrome 

· Large systemic A-V fistulas

· PDA in premature infants

· Critical aortic stenosis

2. 
First one month

· Transposition of the great arteries with ventricular septal defect

· Coarctation of the aorta with associated lesions

· Critical Aortic stenosis

· Large left to right shunt in premature infants (VSD, PDA)

· TAPVD, systemic A-V fistula, Transposition of the great arteries

3. 
First 6 months

9. Large left to right shunt

· Ventricular septal defect

· Patent ductus arteriosus

· Atrioventricular septal defect

· Truncus arteriosus

A. Anomalous left coronary artery from the pulmonary artery (ALCAPA)

The clinical symptoms of heart failure include poor feeding, tachypnea, poor weight gain and failure to thrive.  Older children may complain of shortness of breath on exertion.  Signs of heart failure include tachycardia, weak and thready pulse, gallop rhythm, lung crepitations and hepatomegaly. 

Clinical Investigations
These include :-

· ECG :  Is useful to determine the type of structural cardiac lesion but not helpful in deciding whether heart failure is present.
· Chest x-ray : May be pathognomonic for certain cardiac lesions.  The absence of cardiomegaly almost rules out heart failure. 
· 2D echocardiography : Would help to determine the cause of heart failure and to assess cardiac function.  
Treatment 
The treatment of heart failure consists of eliminating precipitating factors, anti-failure drugs and correcting the underlying cause of heart failure.  Anti-failure treatment is  helpful in lesions with volume overload. Associated chest infections and gastroesophageal reflux need to be treated aggressively.  Guidelines in the management of heart failure is as shown in Table XI. 
Table XI  :  Guidelines in the Management of Heart Failure in Children & Infants

General measures :
· Oxygen 
· Sedation 
· Correct negative inotropic factors (acidosis, hypoglycemia, hypocalcaemia 
and anaemia
· Treat respiratory infection aggressively. 
· Nasogastric tube feeding to reduce feeding effort and prevent aspiration. 
Pharmacotherapy :
This includes the following :-
· Diuretics
: Frusemide 1-4 mg/kg/day
· Digitalis 
: Digoxin 10 ugm/kg/day
· Afterload – reducing agents:
  Captopril  0.1 – 1.0 mg/kg/dose  (1 – 4 times per day)
Definitive treatment :  
1.  Transposition of the great arteries with ventricular septal defect
· Elective arterial switch surgery within the first 3 month of age.
2.   Patent Ductus Arteriosus
· Ventilator dependent: surgical ligation 
· non ventilator dependent : optimise antifailure and elective either surgical ligation or transcatheter occlusion.
3.   Total Anomalous Pulmonary Venous Drainage
· obstruction : urgent surgical correction
· unobstructed : elective early surgical
4.   Obstructive lesion: (aortic stenosis, pulmonary stenosis)
· early relief of the obstructive lesion
5.   Coarctation of the aorta
-
Surgical correction / Balloon dilatation.
6.   Large septal defect
· Ventilator dependent : surgical closure
· Non ventilator: optimise  antifailure and elective surgical closure
7.   Truncus arteriosus
· Elective surgery within the first 3 months of life.
8.   Anomalous left coronary artery from the pulmonary artery (ALCAPA):
 
-    Surgery
6. PREVENTION OF HEART FAILURE

Prevention of heart failure must be a prime objective not only because of the high morbidity and mortality associated with it but also because established heart failure is expensive both in terms of medical care and time loss due to absence from work.  This is achieved by :- 
· prevention of heart disease that may lead to heart failure

· prevention or retardation of LV dysfunction

Modification of risk factors for coronary heart disease, promotion of a healthy lifestyle especially smoking cessation and lipid reduction, improving socio-economic conditions and instituting of antimicrobial therapy to reduce the prevalence of rheumatic heart disease can all prevent heart disease.

Early appropriate treatment of acute myocardial infarction, timely valve replacement, alcohol abstinence and appropriate antifailure therapy prevent progression from asymptomatic left ventricular dysfunction to heart failure.


7.   CURRENT AND FUTURE DEVELOPMENT

With the success of inhibitors of the renin angiotensin system by ACEI, major ongoing studies are looking at other hormonal systems.  Inhibitors of Neural Endopeptidase (NEP), Endothelin Converting Enzyme (ECE) and vasopression receptor antagonists have been developed and are being studied.

With recent developments, the prognosis of heart failure has improved.  Its outlook however still remains unsatisfactory.  Much more development is needed especially in the field of prevention of heart failure.

8.   SUMMARY :  Treatment Strategies for Heart Failure

1. Diuretics started if there are signs and symptoms of fluid retention.

2. ACEI initiated and titrated to target dose or maximum tolerated dosage.

3. If the patient is intolerant of ACEI, consider use of ARB or combination of hydralazine and nitrates.

4. Decrease dose of diuretics gradually if there are no longer signs or symptoms of congestion.

5. Add digoxin, especially if symptoms are persistent or if patient is in atrial fibrillation.

6. Begin small doses of beta-blockers and titrate slowly to maximal tolerated dose.

7. In patients with severe heart failure on diuretics, ACEI and digoxin, add spironolactone.

8. For persistent signs of congestion or failure to maintain weight despite adequate dosage of loop diuretics, add a thiazide diuretic.

9. Patients with persistent symptoms of heart failure despite the aforementioned treatments should be admitted and considered for intravenous diuretics with or without intravenous inotropic treatment.

10. Heart transplantation should be considered in young patients who fail to respond to medical therapy.
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Appendix  I

THE NEW YORK HEART ASSOCIATION FUNCTIONAL CLASSIFICATION

Class

1 Year Mortality

CLASS I
No limitation.  Ordinary physical activity does not cause undue fatigue, dyspnoea or palpitation.


5 – 10%

CLASS II
Slight limitation of physicial activity.  Such patients are comfortable at rest.  Ordinary physical activity results in fatigue, palpitation, dyspnoea or angina.


10 – 15%



CLASS III
Marked limitation of physical activity.  Although patients are comfortable at rest, less than ordinary activity will lead to symptoms.


15 – 20%

CLASS IV
Inability to carry on any physical activity without discomfort.  Symptoms of congestive failure are present at rest.  With any physical activity, increased discomfort is experienced.


20 – 50%

Appendix II

IMPORTANT DRUG INTERACTIONS WITH ANTI-HEART FAILURE MEDICATIONS

Non-Steroidal Anti-inflammatory Drugs (NSAID)
These cause vasoconstriction, fluid retention and renal dysfunction.  The latter is more likely to occur in the presence of ACEI.  NSAIDs should not be prescribed to patients in heart failure unless absolutely necessary.



Calcium Channel Blockers

(CCB)


Short-acting nifedipine and diltiazem depress myocardial contractility.  



Tricyclic Antidepressants
These may impair cardiac contractility and increase vulnerability to arrhythmias.  If indicated, a selective serotonin reuptake inhibitor may be preferable.



Appendix III

Salt content in common Malaysian foods.

CONTENT  OF  SODIUM  IN  FOODS

Low Content
Moderate Content
High  Content

Fruit

Vegetables

Pure Oil

Natural Fats

Sugar

Plain Flour

Rice

Most Cereals

Legumes

Nuts


Meat

Fish Egg

Milk


Flavouring  Agents -

Extract -

Enhancers -

Rising Agents -

Dressing -

Processed Food -

Preserved Food -

Medication -


Sauces :
Soya


Tomato


Barbeque


Tauchioh

Vegetable (Marmite)

Meat (Bovril)

Monosodium Glutamate

Flavouring cubes

Bicarbonate of Soda

Baking Powder

Salad Cream

Mayonnaise

Tinned or Canned Food

· Salted Crisps

· Salted Nuts

· Cheese

· Packed Soup

· Raising Agents

Salted Fish / Eggs

Cured Meat

Preserved Sausages

Vegetables/Fruits

Belacan

Effervescent Salts

Bicarbonate Powder

Appendix IV

DRUG TREATMENT FOR CHRONIC HEART FAILURE : GRADE OF RECOMMENDATION


EFFECT ON :



DRUG
Survival
Symptoms & Exercise Capacity
Comments
Grade

Diuretics 4
?
Improve

B

Spironolactone 5
Improve
Improve
Patients with severe HF already on diuretics, ACEI, Digoxin
A

Digoxin 6
No Effect
Improve
Reduces need for hospitalization
A

ACEI 2,3
Improve
Improve

A

Beta-Blockers (Carvedilol 7,8, Bisoprolol 9,10)
Improve
No Change
Stable patients with mild to moderate HF already on diuretics, ACEI and Digoxin 
A

ARB 14
Improve
Improve
Alternate therapy for patients who cannot tolerate ACEI
A

Hydralazine/ Nitrates 12,13
Improve
Improve
Alternate therapy for patients who cannot tolerate ACEI
A

CONCURRENT THERAPY IN PATIENTS WITH CHRONIC HEART FAILURE  : GRADE OF RECOMMENDATION


EFFECT ON :



DRUG
Survival
Symptoms & Exercise Capacity
Comments
Grade

Calcium Antagonists (amlodipine 23, felodipine 24)
No effect
No effect
May be used to treat concurrent hypertension or angina
A

Antiarrhythmic Drugs (amiodarone) 19,26
No effect
Improve arrhythmic symptoms
Indicated in patients with symptomatic ventricular arrhythmias 
A

I.C.D. 20,21
Improve
Improve arrhythmic symptoms
Indicated for patients with symptomatic ventricular arrhythmias or resuscitated SCD
A

TREATMENT FOR DECOMPENSATED / REFRACTORY HEART FAILURE


EFFECT ON :



DRUG
Survival
Symptoms & Haemodynamics
Comments
Grade

Phosphodiesterase Inhibitors (amrinone, milrinone) IV 27
?
Improve
Not indicated for long term treatment
B

Dobutamine IV 28,29
?
Improve
Not indicated for long term treatment
B

Vasodilators IV

(nitroprusside 30, nitrates 31)
?
Improve
Not indicated for long term treatment
B

Grade B
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Grade B





Grade C
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Grade B
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