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Chronic Heart Failure: Diagnosis and 
Modern Management
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Azad Ghuran MB ChB (Edin), MRCP, MD (Edin), FESC

Consultant Cardiologist

Heart failure is a complex clinical syndrome of
symptoms and signs that suggest impairment of the
heart as a pump supporting physiological
circulation. It is caused by structural or functional
abnormalities of the heart.

Clinical syndrome characterised by symptoms such
as breathlessness, fatigue, and signs such as fluid
retention.

Definition of heart failure

NICE 2010

• 2-4% of population

• Incidence in the UK is 63,000 cases PA.

• The prevalence of HF in the UK is 900,000 
cases.
 1 in 35      65-74 yrs

 1 in 15      75-84 yrs

 1 in 7        >85

• Hospital admission likely to  50% over 25 yrs.

• Average GP will have ~ 30 cases

HF- The size of the problem

HF- Mortality
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Costs of HF to the UK NHS 
(2000)

Hospital 
inpatient care

60.5%

Hospital 
outpatient care 

8%

Outpatient 
investigations 6%

Drugs
9%

Primary care

16.5%

625.62Total

£ 
million

Cost element

54.08Drugs

37.44
Outpatient 
investigations

51.25
Hospital outpatient 
care

0.45Hospital day case care

378.6Hospital inpatient care

103.8Primary care

Coronary heart disease statistics: heart failure supplement., BHF 2002, http://www.heartstats.org, accessed 25.02.04.

2011: £970

Hypertensive Heart
Disease

Endocrine Disorders

• Acromegaly
• Hypothyroidism
•Hyperthyroidism

Valvular Heart Disease Pericardial Disease

Congenital Heart Disease

Drugs and Toxins

• Alcohol
• Cocaine
• Anthracyclines
• Doxorubicin

Cardiomyopathy

• Ischaemic
• Idiopathic/familial
• Restrictive
• Autoimmune
• Infective
• Peri- & post-partum
•Tachycardia induced

Causes of Heart Failure
Muscular Dystrophy

• Duchenne’s
• Limb girdle dystrophy
• Myotonic dystrophy

Heart

Failure

LV diastolic dysfunction

• Identify signs and symptoms of HF

• Refer to secondary care to establish diagnosis.

• Work in partnership with cardiologist/heart
failure team. Jointly optimise treatment with
medication titration

General Practitioners – Key to Management of HF patients 

Heart Failure is Clinical Diagnosis
– can be a  challenge

• Difficult to diagnose on clinical grounds
• Diagnosis incorrect in approx. 30-40% of cases *
• Crepitations, oedema, tachycardia – not specific
• S3, JVP, displaced apex – specific but insensitive, poor 

inter-observer agreement
• Therefore objective evidence of cardiac dysfunction 

mandatory: usually echocardiography, MRI, nuclear…….. 
but major resource issues

*Wheeldon et al QJMed 1993:86:17-24
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Right-Sided
Congestion
-Elevated JVP
-Oedema
-Ascites
-Hepatomegaly

Left-Sided Congestion
-Crepitations
-Dyspnoea (Exertion > Rest)
-PND/orthoponea
-Interstitial oedema

Heart Failure: CLINICAL PRESENTATION

Low Forward 
Output

-Fatigue
-Exercise 

Intolerance
-Pre-renal failure

Grading of heart failure

• BNP/ NT-pro BNP

• Perform an ECG

• Chest X-ray 

• Blood tests (electrolytes, urea and creatinine, eGFR, thyroid 
function tests, liver function tests, fasting lipids, fasting 
glucose,  full blood count), urinalysis, and peak flow or 
spirometry.

• Cardiomyopathy screen: above + B12, Ferritin, ANA, CK, ACE

• Imaging: echocardiography, cardiac MRI

Investigations

How effective are screening tests?

• 12 Lead ECG

– A normal ECG – helpful but low negative predictive value

– Problems with confidence of interpretation in primary 
care, must be entirely normal or else loses reliability

– LVH, LBBB, intraventricular conduction delays, non-
specific ST-T wave changes, Q waves

Are screening tests the answer?
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BNP (brain (B-type) natriuretic peptide)/ NT- Pro BNP
Amino acid peptide. Secreted from the ventricle
Elevated in heart failure, therefore low BNP effectively excludes heart 
failure
Can be useful as a diagnostic test

Paul M. McKie et al. The Gold Standard Biomarker in Heart Failure JACC 2016; VOL. 68 (22) :2437 – 9.

BNP/NT-pro BNP as a screening test for heart failure

• Marker of structural heart disease rather than systolic dysfunction

• Low BNP/NT-pro BNP effectively rules out heart failure or LVSD, elevated 
BNP/NT-pro BNP indicates need for an echo/cardiac assessment

Relationship between BNP and echocardiographic abnormalities in 
331 patients with suspected heart failure

Treatment

Dig Study

6800 patients in SR
N Engl J Med 1997;336:525-33

Mortality Death or Hospital Admission

NEUROHORMONAL MODEL OF HEART FAILURE

Increased cardiac load

 Sympathetic 
Nervous System

 Renal blood flow; 
Na+ retention

Fluid overload

Sudden
Death

Pump Failure 
Death

 Exercise
Tolerance

Oedema
Congestion

 Skeletal muscle 
blood flow

 Systemic perfusion

Vasoconstriction

 Renin-Angiotensin 
System

Arrhythmia

Ventricular
Remodelling

Direct 
Myocardial 

Toxicity

Oxidative 
Stress

Altered  receptor signal 
transduction and 1: 2 ratio 

Cardiac Insult*

LV dysfunction
DISEASE PROGRESSION

DISEASE PROGRESSION
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Angiotensinogen

Renin

Angiotensin 1

Angiotensin II

AT 1-receptor AT 2-receptor

t-pa

Cathepsin G

Tonin CAGE

Chymase ACE

Bradykinin

Inactivated 
products

BK II 
receptor

NO

• Vasoconstriction

• Aldosterone/ADH release 
Salt/water retention

• Norepinephrine release

• Cell proliferation and 
hypertrophy

• Matrix 
deposition/remodelling

• Anti-proliferative

• Tissue repair/regeneration

• Vasodilatation

• Apoptosis stimulation

• Vasodilatation

• Natruresis/diuresis

• Antiremodelling

Inhibits

Angiotensinogen

Renin

Angiotensin 1

Angiotensin II

AT 1-receptor AT 2-receptor

t-pa

Cathepsin G

Tonin
CAGE

Chymase ACE

Bradykinin

Inactivated
products

BK II
receptor

NO

• Vasoconstriction

• Aldosterone/ADH release 
Sal t/water retention

• Norepinephrine release

• Cell proliferation and
hypertrophy

• Matrix deposition/remodel ling

• Anti-pro liferative

• Tissue repair/regeneration

• Vasodi lata tion

• Apoptosis stimulation

• Vasodi lata ion

• Natriuresis/diuresis

• Antiremodelling

• ? cough

Inhibits

ACE inhibitor-X

X X

X

Major Trials of ACE-Inhibitors in HF

HF

Post-MI HF

All-cause mortality

8% (p=0.30)
35N/A3.1yrs4228

SOLVD-
Prevention

All-cause mortality:
 22%(p=0.001)

 35N/A2-4.2yrs1749TRACE

All-cause mortality: 
 27%(p=0.002)

N/AI–III1.25yrs2006AIRE

All-cause mortality:

 19%(p=0.019)
40N/A3.5yrs2231SAVE

All-cause mortality:
 16% (p<0.0036)35II–III3.4yrs2569

SOLVD-

Treatment

All-cause mortality:

At 6 months 40%(p=0.002)
N/AIV188 days253CONSENSUS

Effects on
all-cause mortality

LVEF
(%)

NYHA
Class

Mean 
Follow-up

Patients
(n) 

The CONSENSUS Trial Study Group. N Eng J Med 1987; 316: 1429-1435., The SOLVD Investigators. N Eng J Med 1991; 325: 293-302. The SOLVD 
Investigators. N Eng J Med 1992; 327: 685-691., Pfeffer MA, Braunwald E, Moye LA et al. The SAVE Investigators. N Eng J Med 1992; 327: 669-677., 
The Acute Infarction Ramipril Efficacy (AIRE) Study Investigators. Lancet 1993; 342: 821-828., Køber L, Torp-Pedersen C, Carlsen JE et al. Trandolapril Cardia
Evaluation (TRACE) Study Group. N Eng J Med 1995; 333: 1670-1676.

ACE inhibitors are the 
cornerstone of therapy for heart 

failure due to LV systolic 
dysfunction

Practical Recommendations for Heart Failure Treatment: 
Putting Guidelines into Practice 

— ACE INHIBITORS —

ACE Inhibitors – Which and What Dose?

Starting dose Target dose

• captopril 6.25 mg tds 50–100 mg tds

• enalapril 2.5 mg bd 10–20 mg bd

• lisinopril 2.5–5 mg od 30–35 mg od

• ramipril 2.5 mg od 5 mg bd/10 mg od

• trandolapril  1 mg od 4 mg od

• Perindopril       2 mg od                      4 mg od

od = once daily; bd = twice daily; tds = thrice daily

Difficulties with ACE inhibitors
• Renal Failure

– A 30% rise in creatinine is expected with diuretics and ACE inhibitors 
– A 50% rise in creatinine is acceptable
– An even greater fall in GFR is expected
– Only contra-indicated in bilateral RAS
– Stop NSAIDs and other nephrotoxic drugs
– If not fluid overloaded, reduce diuretic and observe patient and 

renal function

• Hypotension
– Ignore if asymptomatic
– If fluid overloaded (i.e. JVP elevated, oedema etc) refer secondary 

care
– Stop drugs that drop BP, eg.Amlodipine, nitrates

• Cough
– Reassure if not severe
– ARB if cough very difficult

Rarely necessary to stop ACE
– Cessation of ACE will cause major clinical 
deterioration
– Stop spironolactone first
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Betablockers in Heart failure
• 18 years ago – BB contraindicated in HF

• 1970s Sweden – small studies suggest benefit

• US carvedilol trials (1996)- NYHA I-III (IV)
– n=1094, 4 separate trials, 65% RRR in mortality

• CIBIS II - bisoprolol - NYHA III
– n=2647, mortality 11.8% v 17.3% (p<0.0001)

• MERIT - metoprolol CR/XL - NYHA II-III

– improved mortality, morbidity and LVEF

Betablockers are the second 
cornerstone of therapy for heart 

failure due to LV systolic 
dysfunction

Practical Recommendations for Heart Failure Treatment: 
Putting Guidelines into Practice 

— BETA BLOCKERS —

Beta Blockers – Which and What Dose? 

Starting dose Target dose
 bisoprolol 1.25 mg od 10 mg od
 carvedilol 3.125 mg bd 25–50 mg bd
 metoprolol CR/XL           12.5–25 mg od 200 mg od

od = once daily; bd = twice daily Nebivolol 1.25 mg od 10 mg od

Aldosterone receptor blockade

The Role of Aldosterone in the 
Pathophysiology of CVD

Sodium & water retention

Hypokalaemia

Hypomagnesaemia

Cardiac & vascular fibrosis & 
remodelling

Centrally mediated 
hypertension

Cardiac sympathetic activity

Stimulation of inflammation & 
coagulation

Progression of renal disease

Classical (epithelial) Non- classical (non-epithelial)

Cardiovascular 
diseaseAdapted from Liew D & Krum H 

Current Opinion in Investigational 
Drugs 2002; 3(10): 1468-1473.

Aldosterone

Biollaz et al.  J Cardiovasc Pharmacol 1982;4:966

Hospital

0
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16
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24

Placebo 4h 24h 1 2 3 4 5 6 Months

Plasma
Ang II
pg/ml

ACE escape: Ang II levels 
increase over time 

despite ACEi
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Biollaz J, et al. J Cardiovasc Pharmacol. 1982;4:966-972

Aldosterone not adequately 

suppressed by ACE Inhibitors

0

40

60

80

100

Plasma
ACE

(nmol/mL/min)
20 * * * * * * * *

*P < 0.001 vs placebo

Enalapril 20 mg bd

0

8

12

16

20

4

0 4 hr 24 hr 1 2 3 4 5 6

Hospital Months

Plasma
Aldosterone

(ng/dL) **

**P < 0.01 vs placeboEnalapril 20 mg bd

Angiotensinogen

Renin

Angiotensin 1

Angiotensin II

AT 1-receptor AT 2-receptor

t-pa

Cathepsin G

Tonin CAGE

Chymase ACE

Bradykinin

Inactivated 
products

BK II 
receptor

NO

• Vasoconstriction

• Aldosterone/ADH release 
Salt/water retention

• Norepinephrine release

• Cell proliferation and 
hypertrophy

• Matrix 
deposition/remodelling

• Anti-proliferative

• Tissue repair/regeneration

• Vasodilatation

• Apoptosis stimulation

• Vasodilatation

• Natruresis/diuresis

• Antiremodelling

Inhibits

x x

RAAS Therapeutic Intervention Sites

Aldosterone release

Blood vessel 
constriction

Blood pressure

Target organ effects

Angiotensinogen
secreted by the liver

Renin
secreted by kidney

Angiotensin 
converting enzyme 

(ACE)
from lung tissue

Angiotensin I

Angiotensin II
- potent 

vasoconstrictor

Adrenal cortex

Adapted from Stier CT et al. Heart Disease 2003; 5 (2): 102-118 and
McMahon EG. Current Opinion in Pharmacology 2001; 1: 190-196.

ACE inhibitorsX

Aldosterone receptor 
antagonists

X

Months
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0.60

0.65

0.70

0.75

0.80

0.85

0.90

0.95

1.00

0 3 6 9 12 15 18 21 24 27 30 33 36

Risk reduction 30%
95% CI (18%-40%)
p < 0.001

Aldosterone receptor antagonist + 
ACE inhibitor + loop diuretic ± digitalis

Placebo + ACE inhibitor + 
loop diuretic ± digitalis

RALES: All-Cause Mortality

Pitt  B et al, N Engl J Med 1999; 341: 709-717

N= 1663
NYHA IV (III)
ACEI 89%, Frusemide, digoxin 
72% 
27% RRR in mortality
Safe (hyperkalaemia excess 0.5%)

EPHESUS study – eplerenone 
post MI LVSD/HF

• 6642 patients

• LVEF<40%+HF or DM

• ACEI/AR2B 87%

• Betablockers 75%

• Aspirin 88%

• Diuretics 60%

• Statin 47%

Pitt B et al. N Eng J Med 2003; 348: 1309-1321

Primary Endpoint: All-Cause 
Mortality

Months Since Randomisation

0001103367281260185724632896304431253319Eplerenone

002993237091213180124182830298330643313Placebo

Cumulative 
Incidence (%)

Placebo

Eplerenone

22

0

2

20

16

18

14

12

10

8

6

4

RR = 0.85 (95% CI, 0.75-0.96) 
P = 0.008 

3633302724211815129630

Pitt B et al. N Eng J Med 2003; 348: 1309-1321
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EMPHASIS‐HF: Major results

EMPHASIS-HF

NYHA Class II HF (N=2737)
LV EF < 35%
Eplerenone 25‐50mg QD vs. Placebo

Zannad et al. NEJM 2011;364:11-21

Mineralocorticoid receptor 
antagonists (MRA) are the 

third cornerstone of therapy 
for heart failure due to LV 

systolic dysfunction

Practical Recommendations for Heart Failure Treatment: 
Putting Guidelines into Practice 

— SPIRONOLACTONE—

Spironolactone – Which Dose?
• Starting dose:  25 mg od or on alternate days 

• Target dose:    25–50 mg od

Eplerenone

• Starting dose: 25 mg od

• Target dose:   25-50 mg od

Angiotensin Receptor Blockers 
(ARBs)

RAAS Therapeutic Intervention Sites

Aldosterone release

Blood vessel 
constriction

Blood pressure

Target organ effects

Angiotensinogen
secreted by the liver

Renin
secreted by kidney

Angiotensin 
converting enzyme 

(ACE)
from lung tissue

Angiotensin I

Angiotensin II
- potent 

vasoconstrictor

Adrenal cortex

Adapted from Stier CT et al. Heart Disease 2003; 5 (2): 102-118 and
McMahon EG. Current Opinion in Pharmacology 2001; 1: 190-196.

ACE inhibitorsX

X

Angiotensin II
receptor 

antagonists

X

Aldosterone receptor 
antagonists

X

Angiotensin Receptor Blockers 
(ARBs) – why and when

• ELITE II – Losartan 50-75mg, (?150mg)

• Val-HeFT – Valsartan 160mgbd

• CHARM – Candesartan 32mg od
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Lancet 2009;374:1840-48

3856 pts. II-IV HF

EF<0.40

Intolerant to ACE

Death or admission with HF

Valsartan Heart Failure Trial

• Chronic stable HF patients (NYHA II-III)

• Valsartan added to usual heart failure therapy 
(ACEi; diuretics; digoxin;  blockers)

• 5,010 patients 

• 302 centers in 16 countries

1.0

0.9

0.8

0.7

Val-HeFT survival curves

Time since randomization (months)

p = 0.80

Su
rv

iv
al
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lit
y 

(%
)

0 3 6 9 12 211815 24 27

Valsartan

Placebo

Cohn et al. NEJM 2001;345:1667

1.0

0.8

0.6

0.4

44.5%
risk reduction

p = 0.0002

Ev
en
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ty

Time since randomization (months)
3 6 9 12 211815 24 270

Valsartan (n = 185) 
Placebo (n = 181)

Cohn et al. AHA Scientific Sessions 2000

Primary endpoint: greatest benefits in patients 
not on ACE inhibitor therapy

Combined all-cause mortality / morbidity

CHARM Added: 
Candesartan in Heart failure: Assessment of 

Reduction in Mortality and morbidity

Years after randomization

Proportion
with event

(%)

0
0

1.0 2.0 3.0 3.5

10

20

30

40

50

Cardiovascular death or hospital admission for CHF

McMurray et al. Lancet 2003;362:767–71.

Hazard ratio 0.85
(95% CI 0.75–0.96)
P = 0.011

Placebo

Candesartan

15% RRR in CV death or hospitalisation for HF

Lancet Sept 2003:362

Use Angiotensin Receptor 
Blocker

if unable to tolerate  an ACEI
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Let us Summarise  ‐ what we 
have learnt so far

• ACEI or ARB if unable to tolerate an ACEI –
1st cornerstone

• Beta blockers – 2nd cornerstone

• Spironolactone/Eplerenone – 3rd

cornerstone

• Endogenous Vasoactive Peptides 

• SGLT2 inhibitors

Tageting Endogenous Vasoactive Peptides That Counter
Maladaptive Mechanisms in Heart Failure

Sympathetic Nervous System

• ACE inhibitors
• ARB
• Aldosterone 

antagonist

• Beta blockers

X 
Neprilysin

Inactive 
Metabolites

Sympathetic Nervous System

• ACE inhibitors
• ARB
• Aldosterone 

antagonist

• Beta blockers

Neprilysin

Sacubitril

LCZ696 / Entresto

LCZ696: Angiotensin Receptor Neprilysin Inhibition

Angiotensin
receptor blocker

Inhibition of 
neprilysin

Valsartan Sacubitril

Entresto
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When To Use Nitrates + Hydralazine? 

• Other HF patients unable to tolerate ACE inhibitors and 
ARBs (Class IIb, Level B)

• African-Americans with systolic dysfunction in addition 
to standard therapy     (Class IIa, Level A)

Cohn et al. N Engl J Med 1986;314:1547-52.    Taylor AL et al. N Engl J Med 2004;351:2049-57.

Arnold JMO, Liu P et al. Can J Cardiol 2006;22(1):23-45.

Ivabradine and outcomes in 
chronic heart failure 

(SHIFT):
a randomised placebo-

controlled study
Karl Swedberg,

6558 patients
EF < 35% (isch. non isch.)
Class II-IV
Heart rate ≥ 70/min
Ivabradine 7.5mg BD vs Placebo

Swedberg et al Lancet 2010;376:875
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Drugs to avoid / stop in heart 
failure

Steroids Causes fluid retention

, dronedarone

Device Therapy
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Intraventricular 
Conduction 

Delay

– 30-50 % of patients 
with severe HF

– Progresses over time

– Independent predictor 
of mortality in CHF

– Results in a 
discoordinated 
contraction increasing 
the hemodynamic 
consequences of LV 
systolic dysfunction

Biventricular pacemaker leads
Cardiac Resynchronisation (CRT)

ECG before CRT implant

ECG after CRT implant

Primary Endpoint
All-cause Mortality or 

Hospitalization for Major 
Cardiovascular Event

p<0.001

Secondary 
Endpoint

All-cause Mortality
p<0.001

39%

20%

55%

30%

0%

10%

20%

30%

40%

50%

60%

CARE-HF
Class III/IV

Cleland et al: N Engl J Med 
2005; 352: 1539-1549

Trial trends in 1 year mortality in NYHA III/IV CHF

0
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CONSENSUS COPERNICUS

placebo
therapy

1987 1999 2001 2005
CARE-HFRALES
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CRT/NICE guidelines

2014

Mechanisms of death in CHF

Implantable Cardioverter Defibrillator

NICE 2014

Lifestyle Changes 

•Eat a low-sodium, low-fat 
diet

•Lose weight

•Stay physically active

•Reduce or eliminate alcohol 
and caffeine

•Quit Smoking

What Why
•Sodium is bad for high blood pressure, 
causes fluid retention

•Extra weight can put a strain on 
the heart

•Exercise can help reduce stress 
and blood pressure

•Alcohol and caffeine can weaken an 
already damaged heart

•Smoking can damage blood vessels and 
make the heart beat faster

•Flu vaccination
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O’Connor et al. JAMA 2009;301:1439-1450

The last resort - Cardiac 
Transplantation

• Theoretically excellent treatment for patients with end-stage 
CHF

• Advantages:
– Good medium-long-term outlook (up to 70% survival at 

5years and 50% survival at 10 years)
• Problems:

– 15-20% mortality in first year 
– Progressively fewer donors
– Long list of disqualifying factors – therefore few patients 

suitable
– Complex follow-up, immunosuppressive Rx

• <20 transplants carried out in Scotland last year

North Star Study
Heart Failure Congress May 2011

• 921 heart failure patients

• Clinically stable after attending a HF clinic

• Randomised to HFC or care by GP

• Primary endpoint of mortality or 
cardiovascular hospitaisation – no difference 
(p = 0.145)

Eur Heart J. 2013 Feb;34(6):432-42

The modern HF patient
• Diuretic – if needed 

• ACEI or ARB if ACEI not tolerated

• Entresto (Valsartan/Sacabutril)

• Beta blocker

• Spironolactone/Eplerenone

• SGLT2 inhibitors – with or without DM

• Hydralazine/nitrate (if ACEI/ARB intolerant ‐usually renal failure)

• Ivabradine (for heart rates >70 beats/min)

• Digoxin – selected patients

• CRTP or CRTD – selected patients

• Ventricular assist device – selected patients

• Cardiac transplant

• Cardiac rehabilitation

Coffee and Heart Failure

H
ea

rt
 F

ai
lu

re
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Typical Course of Heart Failure

The End of Life Care Pathway
• Discussions as end of life approaches
• Assessment, care planning and review
• Co-ordination of care
• Delivery of high quality services
• Care in the last days of life
• Care after death

Signs, symptoms and markers of 
Advanced Heart Failure

• Marked Left Ventricular 
Dysfunction

• Arrhythmia

• Low sodium

• Frequent hospitalisations/HF 
reviews

• Resistant oedema

• Dyspnoea (NYHA 4)

• Abdominal discomfort

• Muscle cramp/neuropathic 
pain

• Cardiac cachexia

• Cognitive impairment

• Marked hypotension

• Worsening renal function

• Insomnia

• Multiple admissions

The End of Life Care Pathway

Managing Breathlessness
• Home oxygen
• Exclude infection
• Adaptive living
• Relaxation/deep breathing
• Oromorph
• OT/physio

Managing Oedema
• IV diuretics
• Skin care
• Footwear
• Support body image ∆

Managing Fatigue
• Nutrition/Dietician
• Daily activity/Exercise/Rehab.
• Sleep pattern
• Depression

Communication Issues
• Understanding of illness/prognosis
• When to seek help/call doctor
• Resuscitation issues
• Inactivate ICD but leave CRT
• Where to die – home, hospice or hospital?

Pain
• Analgesia
• Palliative care

Psychosocial issues
• Anxiety
• Depression
• Loneliness/social isolation
• Carer exhaustion/support
• Financial worries

End of Life Care

• Gold Standards Framework 
www.goldstandarsdframework.nhs.uk

• www.endoflifecareforadults.nhs.uk

• www.endoflifecare-intelligence.org.uk

Primary care 
presentation 

1: Urgent 
referral for 
people with 

previous 
myocardial 
infarction

2: Measuring 
serum natriuretic

peptides

Assessment and 
diagnosis

3: 2-week 
assessment and 

diagnosis

4: 6-week 
assessment and 

diagnosis

Management  

6: 
Multidisciplinar
y heart failure 

team

7: Treatment 
with ACE 

inhibitors, ARBs 
and BB

8: Cardiac 
rehabilitation 
programme

9: Monitoring 
stable chronic 
heart failure

Admitted patients 

10: Management 
plans for people 

admitted to 
hospital

11:  
Contribution of 
multidisciplinar
y heart failure 

team to 
management 

plans 

12: Hospital 
discharge and 
follow-up care 

Moderate to 
severe chronic 
heart failure

13: Specialist 
and palliative 

care for people 
with moderate 

to severe 
chronic heart 

failure

Quality Care Standards
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reduced cyclic GMP generation

Modulation of the nitric oxide–soluble guanylate cyclase pathway that 
generates cyclic GMP is essential for normal cardiovascular function. In heart 
failure, endothelial dysfunction and reactive oxygen species reduce nitric oxide 
bioavailability, resulting in relative deficiency of soluble guanylate cyclase and 
reduced cyclic GMP generation

Summary
• Heart failure is a complex syndrome of symptoms and 

signs and requires an MDT approach in managing
• Coronary heart disease and hypertension are the 

commonest aetiologies 
• Untreated it has a poor prognosis with high mortality and 

morbidity
• Pharmacological therapies are very effective and can 

improve prognosis with early and optimal treatment
• Device therapy (ICDs and CRTs) are increasingly utilised 

but reserved for selected patient groups 
• A community based treatment is just as effective as 

secondary care in stable HF patients
• New drugs on the horizon may further improve prognosis

CASES

• Female 74 yrs.

• BMI 45

• SOBE
- Stairs
- 5 min walking

• No orthopnoea/pnd

• Chronic ankle swelling

• DM (II)

• ↑BP

• Atrial Fibrillation

• BNP 239 pg/ml
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CASE 2

Male 89 yrs.

BNP 2024 pg/ml
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CASE 3

1st May 2012

Female 52 yrs.

52 Yrs
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