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Management of patients with chronic heart failure
Number of hours: Classroom work - 5:00, independent work - 3:00
Material and methodological support of the theme: table, multimedia presentation, laboratory data and instrumental methods of investigation.

Justification threads. The aim is to learn to diagnose and differentiate the chronic heart failure ; learn basic principles and tactics of treatment of the chronic heart failure.
The purpose of the activity:
· General: The students should be able to describe main links of pathogenesis, clinical features, diagnostic and treatment of chronic heart failure.
· Specific: Provide a basic overview of the pathophysiology, diagnosis, and classification of chronic heart failure; evaluate guideline-based management strategies for the treatment of chronic heart failure; develop an individualized pharmacotherapy and monitoring plan for the management of chronic heart failure, when given specific patient information. 

	Specific objectives:

The student should know: 
	Initial level of knowledge - abilities:

The student should be able to: 

	· Describe the chronic heart failure
· Describe the basic mechanisms of  chronic heart failure 

· Describe the main appropriate diagnostic testing in fever of uncertain origin.
· List and describe the group of drugs that are used in the treatment of chronic heart failure and give specific examples of each.

· Make a treatment plan of patient with chronic heart failure. 
	· analyze the complaints and anamnesis of patients.

· recognize the clinical signs.

· make a plan of examination of patients.

· diagnose the main causative diseases and conditions.

· interpret the data of instrumental and laboratory research techniques;

· differential diagnosis of condition.

· assess the possible complications as well as to evaluate the prognosis of these patients.

· provide medical aid to the patient.

· prescribe drugs, which are used in such patients 

· assess the patient's prognosis 


List of practical skills that students must master:

1. Evaluation of patients with chronic heart failure. 

2. Interpretation of laboratory data that reflect pathology causing chronic heart failure. 

3. Interpretation of tool data that reflect pathology leads to chronic heart failure. 

4. Working out the scheme of diagnostic plan.
5. Prescribing treatment.

Materials for the self-study:

· Improving the interpretation of examination data (ECG, chest radiogrpahy, echocardiography,  abdominal ultrasonography, venous duplex scan of lower limbs, CT abdomen/chest, cardiac magnetic resonance imaging (CMR), cardiac CT, or radionuclide imaging,  ambulatory ECG monitoring is valuable in the assessment of patients with symptoms suggestive of an arrhythmia, cardiac catherization, coronary angiography)

· Improving the interpretation of the results of laboratory studies methods (complete blood count, acute phase of blood,urinalysis and microscopy, BNP (b-type natriuretic peptide (BNP)
Graphological structure of the topic. 
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Definition and diagnosis

HF is a clinical syndrome characterized by typical symptoms (e.g. breathlessness, ankle swelling and fatigue) that may be accompanied by signs (e.g. elevated jugular venous pressure, pulmonary crackles and peripheral oedema) caused by a structural and/or functional cardiac abnormality, resulting in a reduced cardiac output and/or elevated intracardiac pressures at rest or during stress.

Demonstration of an underlying cardiac cause is central to the diagnosis of HF. This is usually a myocardial abnormality causing systolic and/or diastolic ventricular dysfunction. However, abnormalities of the valves, pericardium, endocardium, heart rhythm and conduction can also cause HF (and more than one abnormality is often present). Identification of the underlying cardiac problem is crucial for therapeutic reasons, as the precise pathology determines the specific treatment used (e.g. valve repair or replacement for valvular disease, specific pharmacological therapy for HF with reduced EF, reduction of heart rate in tachycardiomyopathy, etc).

The main terminology used to describe HF is historical and is based on measurement of the LVEF. HF comprises a wide range of patients, from those with normal LVEF [typically considered as ≥50%; HF with preserved EF (HFpEF)] to those with reduced LVEF [typically considered as <40%; HF with reduced EF (HFrEF)] Patients with an LVEF in the range of 40–49% represent a ‘grey area’.
Symptoms and signs

Symptoms are often non-specific and do not, therefore, help discriminate between HF and other problems Symptoms and signs of HF due to fluid retention may resolve quickly with diuretic therapy. Signs, such as elevated jugular venous pressure and displacement of the apical impulse, may be more specific, but are harder to detect and have poor reproducibility. Symptoms and signs may be particularly difficult to identify and interpret in obese individuals, in the elderly and in patients with chronic lung disease. Younger patients with HF often have a different aetiology, clinical presentation and outcome compared with older patient.
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New York classification of heart failure: summary

	I

	 Heart disease present, but no undue dyspnoea from ordinary activity.


	II

	 Comfortable at rest; dyspnoea on ordinary activities.


	III

	 Less than ordinary activity causes dyspnoea, which is limiting.


		 IV. Dyspnoea present at rest; all activity causes discomfort. 

Investigations

According to NICE, if ECG and BNP (b-type natriuretic peptide (BNP),  are normal, heart failure is unlikely, and an alternative diagnosis should be considered; if either abnormal, then echocardiography is required.

Blood tests:
FBC; U&E; BNP; CXR: Cardiomegaly (cardiothoracic ratio >50%), prominent upper lobe veins (upper lobe diversion), peribronchial cuffing, diffuse interstitial or alveolar shadowing, classical perihilar bat's wing shadowing, fluid in the fissures, pleural effusions, Kerley B lines (variously attributed to interstitial oedema and engorged peripheral lymphatics). ECG may indicate cause (look for evidence of ischaemia, MI, or ventricular hypertrophy). It is rare to get a completely normal ECG in chronic heart failure. Echocardiography is the key investigation. It may indicate the cause (MI, valvular heart disease) and can confirm the presence or absence of LV dysfunction. Endomyocardial biopsy is rarely needed
Diagnostic tests in heart failure

Several diagnostic tests are employed routinely to confirm or rule out the diagnosis of HF. Diagnostic tests are usually most sensitive for the detection of patients with HF and reduced EF. Diagnostic findings are often less pronounced in patients with HFPEF. Echocardiography is the most useful method for evaluating systolic and diastolic dysfunction. The following investigations are considered appropriate in patients with HF. However, the recommendations largely represent expert consensus opinion without adequate documented evidence. Level of evidence C applies unless otherwise stated.

Electrocardiogram

An electrocardiogram (ECG) should be performed in every patient with suspected heart failure. Electrocardiographic changes are common in patients suspected of having HF. An abnormal ECG has little predictive value for the presence of HF. If the ECG is completely normal, HF, especially with systolic dysfunction, is unlikely (10%).

Chest X-ray

Chest X-ray is an essential component of the diagnostic work-up in heart failure. It permits assessment of pulmonary congestion and may demonstrate important pulmonary or thoracic causes of dyspnoea. The chest X-ray (in two planes) is useful to detect cardiomegaly, pulmonary congestion, and pleural fluid accumulation, and can demonstrate the presence of pulmonary disease or infection causing or contributing to dyspnoea. Apart from congestion, findings are predictive of HF only in the context of typical signs and symptoms. Cardiomegaly can be absent not only in acute but also in chronic HF.
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Additional non-invasive imaging tests

In patients in whom echocardiography at rest has not provided adequate information and in patients with suspected CAD, further non-invasive imaging may include cardiac magnetic resonance imaging (CMR), cardiac CT, or radionuclide imaging.
Cardiac magnetic resonance imaging (CMR)
CMR is a versatile, highly accurate, reproducible, non-invasive imaging technique for the assessment of left and right ventricular volumes, global function, regional wall motion, myocardial thickness, thickening, myocardial mass and tumours, cardiac valves, congenital defects, and pericardial disease. It has become the gold standard of accuracy and reproducibility for assessment of volumes, mass, and wall motion. The use of paramagnetic contrast agents such as gadolinium can provide evidence of inflammation, infiltration, and scarring in patients with infarction, myocarditis, pericarditis, cardiomyopathies, infiltrative and storage diseases. Limitations include cost, availability, patients with dysrhythmia or an implanted device and patient intolerance.
CT scan
In patients with HF, non-invasive diagnosis of coronary anatomymight be of value and assist in decisions concerning coronaryangiography. CT angiography may be considered in patients with a low or intermediate pre-test probability of CAD and an equivocal exercise or imaging stress test. The demonstration of atherosclerosis on a CT scan confirms CAD but does not necessarily imply ischaemia.

Radionuclide ventriculography

Radionuclide ventriculography is recognized as a relatively accurate method of determining LVEF and is most often performed in the context of a myocardial perfusion scan providing information on viability and ischaemia. It has limited value for assessing volumes or more subtle indices of systolic or diastolic function.
Pulmonary function tests

Measurements of pulmonary function are of limited value in the diagnosis of HF. However, these tests are useful in demonstrating or excluding respiratory causes of breathlessness and assessing the potential contribution of lung disease to the patient’s dyspnoea. Routine spirometry evaluates the extent of obstructive airways disease. The presence of pulmonary congestion may influence the test results. Blood gases are normal in well-compensated chronic HF. A reduction of arterial oxygen saturation should lead to a search for other diagnoses.

Exercise testing

Exercise testing is useful for the objective evaluation of exercise capacity and exertional symptoms, such as dyspnoea and fatigue. The 6-min walk test is a simple, reproducible, readily available tool frequently employed to assess submaximal functional capacity and evaluate the response to intervention. A normal peak exercise test in a patient not receiving treatment excludes the diagnosis of symptomatic HF. Either a cycle ergometer or treadmill may be used with a modified HF protocol employing a slow increase in workload. Gas exchange analysis during exercise is preferable as it provides a highly reproducible measurement of exercise limitation and insights into the differentiation between cardiac or respiratory cause of dyspnoea, assesses ventilatory efficiency, and carries prognostic information. Peak oxygen uptake (peak VO2) and the anaerobic threshold are useful indicators of the patient’s functional capacity, and peak VO2 and the VE/VCO2 slope (ventilatory response to exercise) is a major prognostic variable. The peak respiratory exchange ratio is a useful index of the degree of anaerobiosis achieved. There is a poor correlation between exercise capacity, EF, and most haemodynamic measures at rest.

Ambulatory ECG monitoring (Holter)

Ambulatory ECG monitoring is valuable in the assessment of patients with symptoms suggestive of an arrhythmia (e.g. palpitations or syncope) and in monitoring ventricular rate control in patients with AF. It may detect and quantify the nature, frequency, and duration of atrial and ventricular arrhythmias and silent episodes of ischaemia which could be causing or exacerbating  symptoms of HF. Episodes of symptomatic, non-sustained ventricular tachycardia (VT) are frequent in HF and are associated with a poor prognosis.

Cardiac catheterization

Cardiac catherization is unnecessary for the routine diagnosis and management of patients with HF. Invasive investigation is frequently indicated to elucidate aetiology, to obtain important prognostic information, and if revascularization is being considered.

Coronary angiography

Coronary angiography should be considered in HF patients with a history of exertional angina or suspected ischaemic LV dysfunction, following cardiac arrest, and in those with a strong risk factor profile for coronary heart disease, and may be urgently required in selected patients with severe HF (shock or acute pulmonary oedema) and in patients not responding adequately to treatment. Coronary angiography and LV ventriculography are also indicated in patients with refractory HF of unknown aetiology and in patients with evidence of severe mitral regurgitation or aortic valve disease potentially correctable by surgery.

Right heart catheterization

Right heart catheterization provides valuable haemodynamic information regarding filling pressures, vascular resistance and cardiac output. Its role in the diagnosis of HF is, in clinical practice, limited. It forms the basis for the Forrester classification and is the most accurate method to evaluate haemodynamics in patients refractory to treatment, prior to cardiac transplantation, or in clinical research evaluating interventions. Monitoring of haemodynamic variables by means of a pulmonary arterial catheter (PAC) may be considered in hospitalized patients with cardiogenic/non-cardiogenic shock or to monitor treatment in patients with severe HF not responding to appropriate treatment. However, the use of a PAC has not been shown to improve outcomes.

Endomyocardial biopsy

Specific myocardial disorders may be diagnosed by endomyocardial biopsy (EMB). Clinical decisions must be made from available case-controlled studies and expert opinion statements. A recently published AHA/ACC/ESC joint statement for the indications of EMB67 suggested that the procedure should be considered in patients with acute or fulminant HF of unknown aetiology who deteriorate rapidly with ventricular arrhythmias and/or AV heart block, or in patients who are unresponsive to conventional HF therapy. EMB might be also considered in chronic HF with suspected infiltrative processessuch as amyloid, sarcoid, and haemochromatosis, as well as in eosinophilic myocarditis and restrictive cardiomyopathy of unknown origin.


Pharmacological treatment of heart failure with reduced ejection fraction

The goals of treatment in patients with HF are to improve their clinical status, functional capacity and quality of life, prevent hospital admission and reduce mortality. The fact that several drugs for HF have shown detrimental effects on long-term outcomes, despite showing beneficial effects on shorter-term surrogate markers, has led regulatory bodies and clinical practice guidelines to seek mortality/morbidity data for approving/recommending therapeutic interventions for HF. However, it is now recognized that preventing HF hospitalization and improving functional capacity are important benefits to be considered if a mortality excess is ruled out.

Evidence-based doses of disease-modifying drugs in key randomized trials in heart failure with reduced ejection fraction (or after myocardial infarction)
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Treatments recommended in all symptomatic patients with heart failure with reduced ejection fraction

Angiotensin-converting enzyme inhibitors

ACE Is have been shown to reduce mortality and morbidity in patients with HFrEF and are recommended unless contraindicated or not tolerated in all symptomatic patients. ACEIs should be up-titrated to the maximum tolerated dose in order to achieve adequate inhibition of the renin–angiotensin–aldosterone system (RAAS). There is evidence that in clinical practice the majority of patients receive suboptimal doses of ACEI. ACEIs are also recommended in patients with asymptomatic LV systolic dysfunction to reduce the risk of HF development, HF hospitalization and death .

How to start ACE-inhibitors

Check that there are no contraindications/cautions:
· Renal failure (serum creatinine >200Вµol/L; but not an absolute CI)

· Hyperkalaemia: K+ >5.5mmol/L
· Hyponatraemia: caution if <130mmol/L (relates to a poorer prognosis)

· Hypovolaemia

· Hypotension (systolic BP <90mmHg)

· Aortic stenosis or LV outflow tract obstruction

· Pregnancy or lactation

· Severe COPD or cor pulmonale (not an absolute CI)

· Renal artery stenosis1 (Suspect if arteriopathic, eg cerebrovascular disease, IHD, peripheral vascular disease. ACE-inhibitors reduce GFR and may precipitate acute renal failure).

Warn the patient about possible side effects:
· Hypotension, especially with 1st dose (so lie down after swallowing)

· Dry cough (1:10)

· Taste disturbance

· Hyperkalaemia

· Renal impairment

· Urticaria and angioneurotic oedema (<1:1,000)

· Rarely: proteinuria, leucopenia, fatigue

Starting ACE-inhibitors:
Hypertensive patients can be safely started on ACE-inhibitors as outpatients. Warn them about SE (note: postural hypotension is rare in pure hypertension) and advise them to take the 1st dose on going to bed. Use a long-acting ACE-inhibitor, eg lisinopril 10mg PO per day, 2.5mg per day in the elderly.

Patients with CCF are best started on ACE-inhibitors under close medical supervision. Start with small dose and increase every 2wks until at target dose (equivalent of 30-40mg lisinopril a day) or side effects supervene (BP, creatinine). Review in ~1wk for assessment; monitor U&E regularly. Patients on high doses of diuretics (>80mg furosemide a day) may need a reduction in their diuretic dose first seek expert help.

Beta blocker

Analogous to the use of ACE inhibitors, beta blockers should be initiated in low doses (Table 227-4), followed by gradual increments in the dose if lower doses have been well tolerated. The dose of beta blocker should be increased until the doses used are similar to those that have been reported to be effective in clinical trials.

          However, unlike ACE inhibitors, which may be titrated upward relatively rapidly, the titration of beta blockers should proceed no more rapidly than at 2-week intervals, because the initiation and/or increased dosing of these agents may lead to worsening fluid retention consequent to the withdrawal of adrenergic support to the heart and the circulation. Thus, it is important to optimize the dose of diuretic before starting therapy with beta blockers. If worsening fluid retention does occur, it is likely to do so within 3–5 days of initiating therapy, and it will be manifest as an increase in body weight and/or symptoms of worsening HF. 
Diuretics

Diuretics are recommended to reduce the signs and symptoms of congestion in patients with HFrEF, but their effects on mortality and morbidity have not been studied in RCTs. A Cochrane meta-analysis has shown that in patients with chronic HF, loop and thiazide diuretics appear to reduce the risk of death and worsening HF compared with placebo, and compared with an active control, diuretics appear to improve exercise capacity.
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Digoxin and other digitalis glycosides

Digoxin may be considered in patients in sinus rhythm with symptomatic HFrEF to reduce the risk of hospitalization (both all-cause and HF hospitalizations), although its effect on top of beta-blockers has never been tested. The effects of digoxin in patients with HFrEF and AF have not been studied in RCTs, and recent studies have suggested potentially higher risk of events (mortality and HF hospitalization) in patients with AF receiving digoxin. However, this remains controversial, as another recent meta-analysis concluded on the basis of non-RCTs that digoxin has no deleterious effect on mortality in patients with AF and concomitant HF, most of whom had HFrEF. 

In patients with symptomatic HF and AF, digoxin may be useful to slow a rapid ventricular rate, but it is only recommended for the treatment of patients with HFrEF and AF with rapid ventricular rate when other therapeutic options cannot be pursued. Of note, the optimal ventricular rate for patients with HF and AF has not been well established, but the prevailing evidence suggests that strict rate control might be deleterious. A resting ventricular rate in the range of 70–90 bpm is recommended based on current opinion, although one trial suggested that a resting ventricular rate of up to 110 bpm might still be acceptable. This should be tested and refined by further research.

Digitalis should always be prescribed under specialist supervision. Given its distribution and clearance, caution should be exerted in females, in the elderly and in patients with reduced renal function. In the latter patients, digitoxin should be preferred.
Anticoagulation and Antiplatelet Therapy 

Patients with HF have an increased risk for arterial or venous thromboembolic events. In clinical HF trials, the rate of stroke ranges from 1.3 to 2.4% per year. Depressed LV function is believed to promote relative stasis of blood in dilated cardiac chambers with increased risk of thrombus formation. Treatment with warfarin [goal international normalized ratio (INR) 2.0–3.0] is recommended for patients with HF and chronic or paroxysmal atrial fibrillation, or with a history of systemic or pulmonary emboli, including stroke or transient ischemic attack. Patients with symptomatic or asymptomatic ischemic cardiomyopathy and documented recent large anterior MI or recent MI with documented LV thrombus should be treated with warfarin (goal INR 2.0–3.0) for the initial 3 months after MI, unless there are contraindications to its use.

Aspirin is recommended in HF patients with ischemic heart disease for the prevention of MI and death. However, lower doses of aspirin (75 or 81 mg) may be preferable because of the concern of worsening of HF at higher doses.

Management of Cardiac Arrhythmias 

Atrial fibrillation occurs in 15–30% of patients with HF and is a frequent cause of cardiac decompensation. Most antiarrhythmic agents, with the exception of amiodarone and dofetilide, have negative inotropic effects and are proarrhythmic. Amiodarone is a class III antiarrhythmic that has little or no negative inotropic and/or proarrhythmic effects and is effective against most supraventricular arrhythmias. Amiodarone is the preferred drug for restoring and maintaining sinus rhythm, and it may improve the success of electrical cardioversion in patients with HF. Amiodarone increases the level of phenytoin and digoxin and prolongs the INR in patients taking warfarin. Therefore it is often necessary to reduce the dose of these drugs by as much as 50% when initiating therapy with amiodarone. The risk of adverse events, such as hyperthyroidism, hypothyroidism, pulmonary fibrosis, and hepatitis, are relatively low, particularly when lower doses of amiodarone are used (100–200 mg/d). 

Implantable cardiac defibrillators (ICDs; see below) are highly effective in treating recurrences of sustained ventricular tachycardia and/or ventricular fibrillation in HF patients with recurrent arrhythmias and/or cardiac syncope, and they may be used as stand-alone therapy or in combination with amiodarone and/or a beta blocker. There is no role for treating ventricular arrhythmias with an antiarrhythmic agent without an ICD. 

Device Therapy 

Cardiac Resynchronization 

Approximately one-third of patients with a depressed EF and symptomatic HF (NYHA class III–IV) manifest a QRS duration >120 ms. This ECG finding of abnormal inter- or intraventricular conduction has been used to identify patients with dyssynchronous ventricular contraction. The mechanical consequences of ventricular dyssynchrony include suboptimal ventricular filling, a reduction in LV contractility, prolonged duration (and therefore greater severity) of mitral regurgitation, and paradoxical septal wall motion. Biventricular pacing, also termed cardiac resynchronization therapy (CRT), stimulates both ventricles near simultaneously, thereby improving the coordination of ventricular contraction and reducing the severity of mitral regurgitation. When CRT is added to optimal medical therapy in patients in sinus rhythm, there is a significant decrease in patient mortality and hospitalization, a reversal of LV remodeling, as well as improved quality of life and exercise capacity. Accordingly, CRT is recommended for patients in sinus rhythm with an EF <35% and a QRS >120 ms and those who remain symptomatic (NYHA III–IV) despite optimal medical therapy. The benefits of CRT in patients with atrial fibrillation have not been established.

Implantable Cardiac Defibrillators 

The prophylactic implantation of ICDs in patients with mild to moderate HF (NYHA class II–III) has been shown to reduce the incidence of sudden cardiac death in patients with ischemic or nonischemic cardiomyopathy. Accordingly, implantation of an ICD should be considered for patients in NYHA class II–III HF with a depressed EF of <30–35% who are already on optimal background therapy, including an ACE inhibitor (or ARB), a beta blocker, and an aldosterone antagonist. An ICD may be combined with a biventricular pacemaker in appropriate patients.
Tasks for independent work:

1.
Definition of the chronic heart failure
2.
Etiology of the chronic heart failure.

3.
Clinical features in patients with the chronic heart failure. 

4.
Instrumental tests and interpretation of results in patients with the chronic heart failure.

5.
Laboratory changes in patient with heart failure.

6.
Differential diagnosis of the chronic heart failure
8. 
Pharmacological and non-pharmacological treatment of heart failure.

Tests

Question 1. Heart failure (HF) is generally defined as:

A-Increase in blood pressure.

B-Increase of Intracranial pressure.

C-Enlargement of the heart.

D-Inability of the heart to supply sufficient blood flow to meet the body's needs.
E-Inflammation of the pericardium.

Question 2. Common causes of heart failure include:

A-Myocardial infarction.

B-Ischemic heart disease.

C-Hypertension.

D-Valvular heart disease.

E-All the above.

Question 3. The classes of Heart Failure from (I-IV) is classification relies on:

A- Functional.

B- Stages.

C- The side of the heart involved.

D-The etiology. 

E-The outcome.

Question 4. Framingham criteria in the diagnosis of congestive heart failure, requires the presence of at least 2 of the

major criteria or 1 major criterion in conjunction with 2 of the minor criteria which one of the following is Major:

A-Acute pulmonary edema/

B-Dyspnea on ordinary exertion.

C-Hepatomegaly.

D-Tachycardia.

E-Nocturnal cough.

Question 5.The following are complication of heart failure EXCEPT:

A- Cardiac arrest.

B- Pulmonary congestion.

C- Heart enlargement.

D-Meningitis.

E- Cor pulmonale.

Question 6. Which one of the following is a symptom of heart failure:

A- Breathlessness.

B- Fatigue.

C- Generalized edema.

D- Swollen legs.

E-All mentione can be symptoms of HF.

Question 7. The following are Factors aggravating Heart Failure EXCEPT:

A-Arrythmias.

B-Anemia.

C-Flu.

D-Pregnancy.

E-Thyrotoxicosis.

Question 8. The Percentage of Heart Failure Cases that caused by IHD varies between:

A-10-30 %

B-70-80 %

C-15-25 %

D-35-40 %

E-60-80 %

Question 9. To confirm the diagnosis of HF we use the following means EXCEPT:

A-CSF test.

B-Echo.

C-ECG.

D-Blood test.

E-Cardiac MRI.

Question 10. What of the following advices the patient with HF should follow:

A-Control obesity.

B-Avoiding salty food.

C-Stop smoking.

D-Reduce physical activities.

E-All above.
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