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HEART FAILURE



Kintsugi

     To join with gold

A reminder to stay 

optimistic when 

things fall apart

15th Century

Japanese practice

…Ancient Japanese

Philosophy that helps

us accept our flaws

We can heal from our 

wounds,

embrace our imperfections 

and become stronger…



Heart Failure – The Scale of the Problem 

• CVD – leading cause of death in the UK and globally, responsible for 1/3 of all deaths each year

• Incidence HF : 1/1000 general population, rising 10% each year

• Prevalence:
– >1 million confirmed patients in UK
– 200,000 new diagnoses per year

• 80% Diagnosed in hospital (40% had symptoms in preceding months)
– Est 400,000 undiagnosed
– 1% <65yrs
– 25% NYHA III/IV

• Prevalence expected to increase by 50% over next 20 years

• >1M inpatient bed days

• 5% of all emergency admissions

• 2% total NHS budget 
 
• 70% of cost = hospital admissions

• High readmission rate – predominantly due to fluid accumulation



Heart failure: persistent and progressive



Life expectancy



• Lower physical functioning

• Lower mental functioning

• Lower social functioning

• Poor mental health

• Less energy

• Poor health perception

Quality of Life



What is Heart Failure?

• Asymptomatic structural/functional abnormalities are 
pre-cursors to HF; symptoms or signs must be 
present

• Results from any disorder which impairs the ability of 
the ventricles to fill with, or eject blood

• Diagnosis is based on:
• Typical symptoms +/- signs

• Objective evidence of structural or functional abnormality

• Elevated levels of natriuretic peptides

• Overall prognosis is poor – 50% mortality at 5 years

A clinical syndrome due to changes in cardiac structure and/or function, 

resulting in reduced cardiac output or elevated intra-cardiac pressures, 

which cause a constellation of clinical symptoms and signs



Causes of Heart Failure

• Coronary artery 

disease

• Hypertensive heart 

disease

• Degenerative 

valvular disease

• Chronic 

arrhythmias

• Congenital Heart Disease

• Cardiomyopathies and myocardial 

disease

– DCM

– HCM

– RCM

– ARVC

– Takotsubo

– Post-partum

• Myocardial disease

– Myocarditis

• Pericardial disease

• High output states

– Thyrotoxicosis

– Severe anaemia

– AV fistula

– Paget’s disease

– Nutritional deficits

• Beri Beri (Thiamine)

• Selenium

Ischaemic heart disease is the most 

common cause

Common Less Common

• Toxins

• Chemotherapy drugs, immune-

modulating drugs

• Alcohol, cocaine, anabolic 

steroids

• Infection

• HIV/AIDS

• Chagas

• Immune

• Giant cell myocarditis

• SLE

• Eosinophilic myocarditis

• Infiltrative

• Malignancy, masses

• Amyloidosis, sarcoidosis, 

haemachromatosis, storage 

diseases (e.g. Fabry’s)

• Genetic diseases, e.g. muscular 

dystrophy



Definitions – European Society of Cardiology 

• The ESC currently defines three types of 

heart failure, based on LV ejection fraction:
• Heart failure with reduced ejection fraction 

(HFrEF)

• Heart failure with mildly reduced ejection 

fraction (HFmrEF)

• Heart failure with preserved ejection 

fraction (HFpEF)

• Broadly speaking:
• HFrEF: failure of ventricle to eject blood

• HFpEF: failure of ventricle to fill with blood

• Left heart failure: predominantly 

symptoms of pulmonary congestion

• Right heart failure: predominantly 

symptoms of systemic congestion



Definitions : European Society of Cardiology



Symptoms

• Fatigue

• Dyspnoea

• Orthopnoea

• Paroxysmal nocturnal dysponea

• Peripheral oedema

• Chest pain and palpitations

• Abdominal distension/ascites

• Mild jaundice

• Weight gain

• Multi-system effects:
– Reduced urine output

– Confusion, delirium

– Gout, cramps

– Depression



Symptom Classification: NYHA
NYHA Class Functional Capacity Pathophysiology

Class I No limitations. Ordinary 

physical activity does not 

cause fatigue, dysponea 

, etc

Asymptomatic/quiescen

t cardiac abnormality

Class II Slight limitation of 

physical activity. 

Ordinary activity results 

in symptoms

Compensated heart 

failure

Class III Marked limitation of 

physical activity. Less 

than ordinary physical 

activity leads to 

symptoms

Decompensated heart 

failure

Class IV Unable to carry out any 

physical activity without 

symptoms. May be 

present at rest

Advanced/end-stage 

heart failure



Subjective classification: NYHA class



Signs

• Hyper- or hypotension

• Tachycardia

• Tachypnoea, hypoxia

• Cyanosis

• Raised JVP

• Laterally displaced apex

• Gallop rhythm

• Cachexia

• Peripheral oedema

• Anasacra

• Hepatomegaly

• Ascites

Always examine for signs of the 

underlying cause, eg: murmurs, CABG 

scars, AF

If the patient is well 

compensated, there may be 

no signs



80% diagnosed in hospital 

40% cases symptoms in primary 

care in months leading up to this 

Aiming for earlier diagnosis

• Start treatment early

• Delay disease progression

• Prevent hospital admissions

• Improve quality of life

Think Heart Failure





• ECG: very rarely normal
• Arrhythmias, LVH, ischaemia, conduction defects (LBBB)

• Heart failure is unlikely in patients with a completely normal ECG 
(sensitivity 89%)

• Chest x-ray
• Assesses for pulmonary congestion

• Natriuretic peptides
• Peptides released by stress on the ventricle

• Have a high negative predictive value, ie: normal BNP makes heart 
failure very unlikely

• Blood tests
• FBC, U+E’s, LFT’s, TFT’s, troponin, 

• glucose, urate, iron studies

• Echocardiogram: the key investigation
• Confirms systolic or diastolic dysfunction

• Can identify causes

Investigations



• ECG: very rarely normal
• Arrhythmias, LVH, ischaemia, conduction defects

• Heart failure is unlikely in patients with a 

completely normal ECG (sensitivity 89%)

Investigations













• Chest x-ray
• Assesses for pulmonary congestion

Investigations



Features of heart failure on a chest x-ray

• Alveolar interstitial 
oedema

• Bat winging / Kerley B-
lines

• Cardiomegaly

• Diversions / Dilated 
pulmonary vasculature

• Effusions

• Fluid in horizontal Fissure

A B C D E F



• Natriuretic peptides (BNP & NT-proBNP)

• Peptides released by stress on the ventricle

• Have a high negative predictive value, ie: normal 

BNP makes heart failure very unlikely

Investigations



NT-proBNP

A peptide released in response to myocardial 

stretch



N-Terminal pro-B-type Natriuretic Peptide



NT-proBNP

• Particularly useful in non-acute setting, e.g. primary care

• High negative predictive value (94-98%) for heart failure – good for 

exclusion

• But low positive predictive value (44-57%) – not good for diagnosis

• Very high BNP (>2000) carries a poor prognosis, so these patients need 

urgent specialist assessment within 2 weeks

• Levels do not differentiate between HFrEF, HFmrEF or HFpEF, although 

tend to be lower in HFpEF/HFmrEF

• Other causes of a raised BNP:

LVH, ischaemia, tachycardia, RV overload,

hypoxia, PE, renal dysfunction, sepsis,

COPD, Diabetes, Age>70, Liver cirrhosis, AF

• Factors reducing BNP levels:

Obesity, Diuretics, Beta-blockers, ACEIs, ARBs,

MRAs, Afro-Caribbean ethnicity



Normal population Heart failure 

population

Taylor CJ et al, The potential role of NT-pro-BNP in screening for and predicting prognosis in heart failure: a survival analysis, BMJ Open, 2014; 

4:e004675. doi: 10.1136/bmjopen-2013-004675

RR = 17.7 for NT-proBNP > 

150



• Echocardiogram: the key investigation
• Confirms systolic or diastolic dysfunction

• Can identify causes

Investigations











Coding!

UCL Framework for HF 

https://s42140.pcdn.co/wp-content/uploads/HF-pathway-NOV23-v2.pdf





Pharmacological Treatment

Alison Warren, Consultant Pharmacist Cardiology

Sussex ICB and University Hospitals Sussex

(alison.warren6@nhs.net)

 



NICE Guidelines are out of date!



Step 1 still stands: diuretic for congestion



• Control symptoms of fluid retention

• No mortality benefit proven 

• Titrate dose to symptoms: increase or decrease

• Important to check what the patient takes 

– not what has been prescribed 

• Monitor carefully: renal function, weight (same 

scales), electrolytes (K+, Na+, Mg++)

Loop Diuretics



Treatment strategies if diuretics ‘not working’ ?

• May need to increase dose (remember to advise on timings of doses)

• Check concordance

• Add thiazide diuretic (e.g., bendroflumethazide or metolazone)

• Add  MRA = mineralocorticoid receptor antagonist 

– e.g., spironolactone

• Refer to specialist HF service 

–  community / day case / virtual ward / hospital admission for IV therapy



Prognostic Treatment HFrEF





Current thinking

• Traditional step wise approach considered outdated

• Much more rapid initiation and optimisation of treatment

• Personalised with respect to order

• Looking to introduce ‘4 pillar treatment’



Pillar 1

ACEi 

(or ARB)

 or ARNI)



ACEi  (or ARB)

• Start at low dose and titrate aiming for maximum dose (maximum tolerated dose)

• Re-check renal function and potassium 1-2 weeks after any dose change. 

• Re-assess BP

– Asymptomatic hypotension does not usually warrant decrease dose

– Symptomatic hypotension

• are there any other medicnes that can be stopped 

• euvolemic ? – can the diuretic be decreased 

• check for postural hypotension

• ARB should only be used if intolerant of ACEi – usual reason is ACEI cough

– Candesartan, losartan or valsartan



RAAS inhibitors: renal function



RAAS inhibitors : potassium 



Specialist team initiate: sacubitril+ valsartan (Entresto®)

• Particularly if patient remains symptomatic on good treatment or younger patients 

or very low ejection fraction



Switching to ARNI



Pillar 2 

Beta 

blocker

ACEi 

(or ARB)

 or ARNI)



Beta-blocker – licensed for HFrEF

• Clear evidence that beta-blockers reduce mortality in addition to RAS inhibitor

• Only prescribe beta-blocker licensed for HFrEF.  

In UK = bisoprolol or carvedilol or nebivolol

• Start at low dose and titrate: monitor blood pressure and heart rate

– In sinus rhythm -  aim for resting heart rate (60 bpm)

– In AF benefits less clear -  aim for good AF rate control (HR 80bpm)

• Target doses 

bisoprolol = 10mg/day   carvedilol = 25mg bd (50mg bd if > 85kg)    nebivolol = 10mg od



Pillar 3 

Beta 

blocker
MRA



Mineralocorticoid Receptor Antagonist (MRA): 

Spironolactone or Eplerenone 

• Not being prescribed simply as a diuretic

• Prognostic treatment in 

– HFrEF

– Post ACS with EF< 40% and symptoms or diabetes: eplerenone 

• Risk of renal impairment and hyperkalemia

– Check at 1 week, 1 month, 2 months, 3 months, 6 months

– If normal RF and stable check 6 monthly

– If CKD may need to check more frequently 

• Do not exceed dose of 50mg once a day

• Gynecomastia with spironolactone



Pillar 4 

Beta 

blocker
MRA SGLT2i



Sodium glucose cotransporter 2  inhibitor (SGLT2i)

• Developed as treatment for diabetes
– Increase urinary excretion of glucose

• Cardio-vascular outcome trial (CVOT) required
– Need to demonstrate neutral for CV outcomes

– Showed benefits – particularly in HF outcomes

• Two studies undertaken in HFrEF +/- type 2 diabetes

– DAPA-HF trial   N Engl J Med 2019; 381:1995-2008

– EMPEROR Reduced trial  N Engl J Med 2020; 383:1413-1424



Outcomes DAPA-HF and EMPEROR-REDUCED



SGLT2i outcomes: evidence into practice

• Safety outcomes from HFrEF trials with SGLT2i

– No new safety concerns raised

• Benefits seen in non–diabetics and type 2 DM (do not  Rx 1DM)

– May need  downward adjustment of  dose of insulin and /or sulphonlyurea (e.g gliclazide)

• Benefits appeared early – improvement in quality of life as soon as 4/52

• Small reduction in blood pressure (more if BP raised)

• Small reduction in potassium 

• Initial small rise in Cr / dip in eGFR but over time renal protective

• May have to reduce diuretic dose



Potential ADRs

https://int.sussex.ics.nhs.uk/clinical_documents/sglt2i-

guideline-for-the-safe-and-appropriate-use-of-sodium-

glucose-co-transporter-2-inhibitors-sglt2-inhibitors-in-

adults/



Modelling – ? Change of sequencing



Four pillar benefits…….



Ivabradine :  If additional rate control needed  
• In HFrEF if HR >75bpm + symptomatic + in sinus rhythm + on maximum tolerated dose BB

Digoxin 
• Useful for rate control in AF 

• In sinus rhythm symptomatic relief but no mortality benefit

Hydralazine and nitrates
• Alternative in ACEI/ARB intolerant patients

• Addition of hydralazine and nitrate (especially if of African Caribbean descent)

Intravenous Iron infusion : low iron stores
• Improves quality of life measures (delivered via secondary care)

Potassium binders  
• Patiromer (Veltassa®) or sodium zirconium cyclosilicate (Lokelma®)

• May allow prescription of RAAS inhibitors +/- MRA if high potassium levels are dose limiting.

Other treatments you might see for HFrEF



Non-Pharmacological Treatments  

for Heart Failure 

• Cardiac resynchronisation therapy (CRT)
– Paces both ventricles simultaneously in patients with LV dys-

synchrony (LBBB), to improve co-ordination of LV contractility

• Implantable cardiac defibrillator (ICD)
– In heart failure, risk of ventricular arrhythmias and SCD can 

be higher

– ICD’s can recognize and treat life-threatening arrhythmias

• Dialysis & ultrafiltration

• Left ventricular assist device (LVAD)
– Bridge to transplant or to transplant assessment

• Cardiac transplantation



Treatment options with ICD or CRT for patients with heart failure 

and HFrEF with an EF of 35% or less



   Cardiac Devices



Single Chamber ICD



Dual Chamber ICD



CRT-D



S-ICD
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