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Definition of heart failure

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.

NICE 2010

Definitions of HFrEF and HFpEF'

Classification

* Also referred 1o a8 sywiolic HF

HFFER 0% . Randomized controfied trisis have mainky ereolled patients with HFEF
* Also referred 1o a8 dasiobc HF
HFeEF 50% * Several different crenia have been used 1o further define HFpEF

+ Diagnosis of HFREF s challenging. bocause it is largely cne of excluding
other potential roncardiac causes of symploms suggestive of HE

+ These patents fall inle & borderios of mtermediate
HFREF. berdaries 41%-49%  + Thew characieristics, watmont paiems, and oulcomes appear similar
16 those of patierts with HFpEF

» It has been recognized that o subsel of patients with HFREF previously
had HF1EF; fhese patients with improvemen or recovery in EF may be
chinically distinct from Tose with persistently preserved or reduced EF

+ Furthar research i needod 10 batier charactenze thase patients

HFpEF, snpraved =40%
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Categories of left ventricular ejection fraction.

Catnerine M Otio Heart 2020;106:1368-1371
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HF- The size of the problem

2-4% of population

Incidence in the UK is 63,000 cases PA.

The prevalence of HF in the UK is 900,000
cases.

= 1in35 65-74 yrs

=1in15 75-84 yrs

=1in7 >85

Hospital admission likely to T 50% over 25 yrs.
Average GP will have ~ 30 cases

HF- Mortality

Progression Further damage
Excessive wall stress

Mechanism of death Neurohormonal activation
Sudden death  40% Myocardial ischemia
Worsening CHF 40%

Other 20%

Patients surviving. %

Annual morality
<5% 10% 20% 1o 30% 30% 1o 80%
Asymplomatic ! Mild " Moderate Severe

Left ventricular dysfunction and symploms




Repeat Hospitalizations Predict Mortality’
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Costs of HF to the UK NHS
(2000)

B _
inpatient care

Hospital inpatient care

Hospital day case care

Primary care

Drugs

Outpatient
investigations

Hospital
outpatient care

2011: £970

Coronary heart disease statistics: heart failure supplement., BHF 20

Almost 75% of Patients With HF
Have Additional Contributing Clinical Risk Factors'?
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Causes of Heart Failure

Hypertensive Heart
Disease

Cardiomyopathy
* Ischaemic
« Idiopathic/familial
* Restrictive
* Autoimmune
* Infective
* Peri- & post-partum

Muscular Dystrophy
* Duchenne’s

/ « Limb girdle dystrophy
« Myotonic dystrophy

Endocrine Disorders

Heart

Congemtal Heart Disease
« Acromegaly
+ Hypothyroidism

Fallure
<Hyperthyroidism
*Tachycardia induced

Drugs and Toxins
*Alcohol
« Cocaine
i « Anthracyclines
Valvular Heart Disease Pencardlal Disease « Doxorubicin
LV diastolic dysfunction

General Practitioners — Key to Management of HF patients

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

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, TJVP, 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 QIMed 1993:86:17-24
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Heart Failure: CLINICAL PRESENTATION N

ons
(Exertion > Rest)

ward

Right-Sided

Congestion \

-Elevated JVP r * -Ex
-Oedema f U Intolerance

tes -Pre-renal failure

-Hepatomegaly

-Fatigue

Grading of heart failure

Table 2. Mew York Association (NYHA) classification for heart failure

NYHA class Exercise tolerance Symptoms . .
No fimitation o syt i How effective are screening tests?
usual activity

MAild limitation Comfortable with rest or
with mild exertion

Moderate limitation Comfortable only at rest

Severe limitation Any physical activity brings
on discomfort and symptoms
occur at rest

Investigations

BNP/ NT-pro BNP

Are screening tests the answer?

Perform an ECG

* 12 Lead ECG

Ches ay

Blood tests (electrolytes, urea and creatinine, eGFR, thyroid — A normal ECG — helpful but low negative predictive value
function tests, liver function tests, fasting lipids, fasting — Problems with confidence of interpretation in primary
glucose, full bl count), urinalysis, and peak flow or care, must be entirely normal or else loses reliability
spirometry. — LVH, LBBB, intraventricular conduction delays, non-

specific ST-T wave changes, Q waves
Car yopathy screen: above + B12, Ferritin, ANA, CK, ACE

Imaging: echocardiography, cardiac MRI
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BNP degraded products "
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

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

Selected Potential Causes of Elevated BNP Levels’

Cardiac Honcardiac

* HF, including RV syndromes = Advancing age
= Acule coronary syndromes - Anemia
« Heart muscle diseass, including LV * Renal faiure
hypertrophy * Pulmonary. obstructive sieep aphea,
= Valvutar heart disease BEVEre preumania
« Pesicardial dsoase « Pulmonary hypastension
«AF = Critical liness
« Myocarditis » Bactorial sepsis
+ Cardiac surgery + Sqvere bums
= Cardigversicn

+ Toxic-metabolic myocardial insults
{eg. cancer chematherapy)

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

Echocardiographic abnomalities
and plasma BNP

400

300

BNP conc
(pgml)

200
RN

100

= S

T T T
nomal abnomal echo, LVSD
noLVSD

Serum natriuretic peptides

High levels - BNP > 400 po/ml {116 prmolfitre) or NTproBNP > 2000 pg/ml (236 pmoblitre)
Raised levels — BNP 100400 pg/ml (29-116 pmolitre) or NTproBNP 400-2000 pg/ml {47-236 prolfitre)
MNormial levels — BNP < 100 pg/ml (29 pmolfitre) or NTproBNP < 400 pgfml (47 pmolfitre)
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Dig Study

Death or Hosp
Worsening H

Mortality Death or Hospital Admission

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

NEUROHORMONAL MODEL OF HEART FAILURE

Cardiac Insult*

v
LV dysfunction

DISEASE PROGRESSION v

Increased cardiac load
v
T Renin-Angiotensin gu—— - T Sympathetlc
System Nervous System
v

Vasocons! Oxidative
v € Stress

4 Systemic perfu Altered B receptor signal : |
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Nat retention blood flow
Fluid overload M
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Angiotensinogen
Inhibits -
> Rel

t-pa

Cathepsin G Angiotensin 1 Bradykinin
Tonin CAGE

Angiotensin Il Inactivated BK I

ACE inhibitors are the
cornerstone of therapy for heart

/ \ products receptor failure due to LV SyStOliC
1

dysfunction
AT 1-receptor AT 2-receptor NO

«Vasoconstriction « Anti-proliferative

« Vasodilatation
+ Aldosterone/ADH release — « Tissue repair/regeneration « Natruresis/diuresis
Salt/water retention

«Vasodilatation * Antiremodelling
RhSebiicElinelEleass + Apoptosis stimulation
« Cell proliferation and
hypertrophy
* Matrix
deposition/remodelling

Anglotensmogen ACE inhibitor-X
Inhi X

Practical Recommendations for Heart Failure Treatment:
g Renm ; : 3

Putting Guidelines into Practice
t-pe — ACE INHIBITORS —
i Angiotensin 1 Bradykmm
Cathepsin G e

T e (T P
Anglotensm ” Inactivated BK I ACE Inhibitors — Which and What Dose?

products receptor Starting dose Target dose
i captopril 6.25 mg tds

50-100 mg tds

enalapril 2.5mg bd 10-20 mg bd
A 1 'reCeptor AT 2'reCept0r o lisinopril 2.5-5mgod 30-35 mg od
ramipril 2.5mg od 5 mg bd/10 mg od
« Vasoconstriction « Anti-prolife rative +Vasodilataion trandolapril 1 mg od 4 mg od
« Aldosterone/ADH release —> + Tissue repairfregeneration + Natriuresis/diuresis Perindopril 2 mg od 4mg od
Salt/water retention

S + Vasodilatation + Antiremode lling od = once daily; bd = twice daily; tds = thrice daily
+ Norepinephrine release R
+ Apoptosis stimulation -7 cough
+ Cell proliferation and

hypertrophy

+ Matrix deposition/remodelling

Difficulties with ACE inhibitors

* Renal Failur

A 30% rise in creatinine is expected with diuretics and ACE i

Major Trials of ACE-Inhibitors in HF

on
tality

.
ﬂmd overloaded, reduce dlul etic and observe patient and
renal function

— Ignore if asymptomatic

— If fluid overloaded (i.e. JVP elevated, oedema etc) refer secondary
care

— Stop drugs that drop BP, eg. Amlodipine, nitrates

Rarely necessary to stop ACE

— Cessation of ACE will cause major clinical
deterioration

— Stop spironolactone first

All-cause mortall
4 27%(p=0.002




Betablockers in Heart failure

18 years ago — BB contraindicated in HF

1970s Sweden — small studies suggest benefit
US carvedilol trials (1996)- NYHA I-11I (IV)
— n=1094, 4 separate trials, 65% RRR in mortality
CIBIS 1I - bisoprolol - NYHA III
— n=2647, mortality 11.8% v 17.3% (p<0.0001)
MERIT - metoprolol CR/XL - NYHA II-IIT
— 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

Nebivolol 1.25 mgod 10 mg od

Beta-blockers (first-line treatment with ACE inhibitors)
= Offer beta-blockess licensed for heart failure to all patients with heart failure due o left
ventricular systolic dysfunction, inchuding:
-~ older adults and
- patients with
* peripheral vascular divease » miterstitial pulmanary deease
= evectile dysfunction * chronic obstructive pulmonary disesse
* diabetes melitus {COPD) without reversbility KPS
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Aldosterone receptor blockade

The Role of Aldosterone in the
Pathophysiology of CVD

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

Sodium & water retention Cardiac & vascular fibrosis &
remodelling

Centrally mediated
Hypokalaemia Aldosterone hypertension

Cardiac sympathetic activity

Hypomagnesaemia btllﬂul«lt.ll)ll of inflammation &
coagulation

Progression of renal disease
Cardiovascular
Adapted from Liew D & Krum H disease

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

ACE escape: Ang Il levels
increase over time
despite ACEi

Plasma
Ang Il

ll 0 i i i i ‘ ‘ ‘
]
5

Placebo  4h 24h 1 2 3 4
Hospital

Biollaz et al. J Cardiovasc Pharmacol 1982;4:966
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RALES: All-Cause Mortality

Aldosterone not adequately
suppressed by ACE Inhibitors

LS Enalapril 20 mg bd
Plasma ig *P < 0.001 vs placebo
ACE
(nmol/mL/min) 40
20
0

20 Enalapril 20 mg bd

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

Aldosterone receptor antagonist +
ACE inhibitor + loop diuretic + digitalis

Placebo + ACE inhibitor +
loop diuretic + digitalis

Probability of survival

**P < 0.01 vs placebo

Plasma W

Aldosterone 12
18 21

Months

(ng/dL) 8
4

N= 1663

0 4hr 24hr 1 2 3 4 5 6 NYHA 1V (III)
ACEI 89%, Frusemide, digoxin
Hospital Months 72%
27% RRR in mortality

Biollaz J, et al. J Cardiovasc Pharmacol. 1982;4: Safe (hyperkalaemia excess 0.5%)

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

Angiotensinogen

Cathepsin G Angiotensin 1

Bradykinin
Tonin CAGE
Chymasel 7 _m_ “

Angiotensin Il Inactivated BKII
products receptor

l

EPHESUS study — eplerenone
post MI LVSD/HF

6642 patients
LVEF<40%+HF or DM
ACEI/AR2B 87%
Betablockers 75%

t-pa

AT 1-receptor

* Vasoconstriction

« Aldosterone/ADH release —
Salt/water retention

AT 2-receptor

« Anti-proliferative

- Tissue repair/regeneration

NO

« Vasodilatation

«Natruresis/diuresis

Aspirin 88%
Diuretics 60%

«Vasodilatation + Antiremodelling

«Norepinephrine release - Apoptosis stimulation .
Statin 47%

« Cell proliferation and
hypertrophy

* Matrix

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

RAAS Therapeutic Intervention Sites

Primary Endpoint: All-Cause
Mortality

Angiotensinogen
secreted by the liver

Angiotensin |
-1- (X} ACE inhibitors

— Placebo

Cumulative — Eplerenone

Incidence (%,

vasoconstrictol RR = 0.85 (95% Cl, 0.75-0.96)
8

P =0.00:

12 15 18 21 24 27 30 33

Aldosterone receptor hs Since Randomisation
anhgonlsls P Placebo 3313 3064 2983 2830 2418 1801 3 23
Eplerenone 3319 3125 3044 2896 246 " 36

Target organ effects

Blood vessel
constrictiol

Adapted from Stier CT et al. Heart Disease 2003; 5 (2): 102-118 and

McMahon EG. Current Opinion in Pharmacology 2001; 1: 190-196. Pitt B etal. N Eng J Med 2003; 348: 1309-1321
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EMPHASIS-HF

EMPHASIS-HF: Major results

Outcome Eplerenone (%)  Placebo (%) Adjusted hazard ratio (95%  p
(o]

Cardiovascular death/heart-failure 183 i 0.83 (0.54-0.74)
hospitalization

Cardiovascular death 10.8 0.76 (0.61-0.94) AngiotenSin Receptor Blockers

Heart-failure hospitalization 12.0 0.58 (0.47-0.70)

Hospitalization for hyperkalemia 0.3 E 1.15 (0.25-5.31) (ARB S)

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

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

RAAS Therapeutic Intervention Sites

Angiotensinogen
secreted by the liver

Mineralocorticoid receptor

antagonists (MRA) are the -_
third cornerstone of therapy *

for heart failure due to LV : .

Biood v
constriction

Aldosterone receptor
antagonists

Target organ effects

systolic dysfunction

Practical Recommendations for Heart Failure Treatment:
Putting Guidelines into Practice

Angiotensin Receptor Blockers
(ARBs) — why and when

— SPIRONOLACTONE—

Spironolactone — Which Dose?

— r = 9
« Starting dose: 25 mg od or on alternate days * ELITE II - Losartan 50 75111g’ ( . ISOIng)
+ Targetdose: 25-50 mg od

* Val-HeFT — Valsartan 160mgbd

Eplerenone
« Starting dose: 25 mg od
« Target dose: 25-50 mg od

* CHARM - Candesartan 32mg od
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2 @ Effects of high-dose versus low-dose losartan on clinical

outcomes in patients with heart failure (HEAAL study): Primary endpoint: greatest benefits in patients
arandomised, double-blind trial not on ACE inhibitor therapy

Combined all-cause mortality / morbidity

Drexfer,” Micha Ko

 for the HE

44.5%
risk reduction
p =0.0002

a

Hacard atio=0.90 (361 C10-82-0.99),p=0.27 —
-

3856 pts. II-IV HF
EF<0.40
Intolerant to ACE

o
=

Event-free probability

Batientswit st svent (%)

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

o z 04
i 0 3 6 9 12 15 18 21
Lancet 2009;374:1840-48 Cohn et al. AHA Scientific Sessions 2000 Time since randomization (months)

CHARM Added:
Candesartan in Heart failure: Assessment of
Reduction in Mortality and morbidity

Valsartan Heart Failure Trial

Cardiovascular death or hospital admission for CHF

» Chronic stable HF patients (NYHA II-III) Proportion 50

with event
(%)

40|
30

20

* Valsartan added to usual heart failure therapy
(ACEi; diuretics; digoxin; 8 blockers)
10-] —— Placebo (555 C1 0.75-0.96)

- 5,010 patients Candesartan | 7= 0.011
0 T T

- 302 centers in 16 countries 0 10 2.0 30 35

Years after randpmization

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

15% RRR in CV death or hospitalisation for HF

Lancet Sept 2003:362

Val-HeFT survival curves

Use Angiotensin Receptor
. Blocker
= Placeo e, if unable to tolerate an ACEI

Valsartan

0 3 6 9 2 15 18
Cohn et al. NEJM 2001;345:1667 Time since randomization (months)




Let us Summarise - what we
have learnt so far

ACEIl or ARB if unable to tolerate an ACEI —
15t cornerstone

Beta blockers — 2" cornerstone

Spironolactone/Eplerenone — 3™
cornerstone

Endogenous Vasoactive Peptides
SGLT2 inhibitors

Tageting Endogenous Vasoactive Peptides That Counter
Maladaptive Mechanisms in Heart Failure

25/01/2021

Heart failure

Natriuretic peptides
system

‘ Sympathetic Nervous System

ANP, BNP, CNP » ACE inhibitors
+ ARB
Aldosterone

antagonist

Beta blockers

LCZ696: Angiotensin Receptor Neprilysin Inhibition

LCZ696 / Entresto

Inhibition of
neprilysin

Angiotensin
receptor blocker

Valsartan Sacubitril

Heart failure

Natriuretic peptides
system

‘ Sympathetic Nervous System

ANP, BNP, CNP « Beta blockers » ACE inhibitors
+ ARB

Aldosterone

antagonist

X
Neprilysin

Inactive
Metabolites

Heart failure

Natriuretic peptides Entresto
e

Renin angiotensin
system

ANP. BNP, CNP Sacubitril (AHU377) Angictensinogen
Inact Ang |
MY 1 ily<in J'@ LBQ4S7
‘Adrenamedullin VALSARTAN B @8 ATIR

{ad b tn f amilaid peptice 2

} e levels

}I yffibroses

Diuresis/natriuresis
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the NEW ENGLAND
JOURNAL o MEDICINE

CONCLUSIONS

LCZ696 was superior to enalapril in reducing the risks of de:
tion for heart failure. (Funded by Novartis; PARA DIGM-HF
ber, NCT01035255.)

th and of hospitaliza-
nicalTrials.gov num-

Sacubitril valsartan for rt failure with

iting sy

reduced ejection fraction

8] Published dat

PIONEER-HF: ARNI vs ACEi for Acute HF!

C ite of Death, HF LVAD, and Listing for Cardiac Transplant®

1754

"

F1 Effect through week & T

T e 1807 HA=0S8 (9% CI040008)

3% Pe 005 Enaiageil

5%

§ § 100

|u : (123

22 Sacubirivateatan

E E 504

23 25

g |

3 o+ 1 ’ " . v , . 3

o 0 7 14 21 za 3 a2 4 ]

Time Since Randomization, d

PeerView.com

When To Use Nitrates + Hydralazin

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

» African-Americans with systolic dysfunction in add
to standard therapy Ila, Level A)

eFT: Survival curve A-HeFT: Survival curve

Cohn etal. N Engl J M

Amold JMO, Liu P et al. Can J Cardiol 2006;22(1):23-45.
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Ivabradine and outcomes in

=15 = chronic heart failure
(SHIFT):
a randomised placebo-
controlled study
ey Karl Swedberg,

6558 patients

EF <35% (isch. non isch.)

Class II-IV

Heart rate > 70/min

Ivabradine 7.5mg BD vs Placebo

Dusth fram Marptaler
aart lsilare 0 bt Elore

268%™
“rami =

Swedberg et al Lancet 2010;376:875

for medicines users

» Medicines and Healthcare: products Regulatory Agsncy
Commissicn on Human Medicies

the NEW ENGLAND

JOURNAL of MEDICINE

Ivabradine in Stable Coronary Artery Disease
withour Clinical Heart Failure

ts in the st
nded in clink
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Guideline-Directed Medical Therapy Reduces HHF in HFrEF!

ACE! + BB + MRA + habrading + placebo
ARNI + BB + MRA vs placebo
ACE|+ B8 + MRA vs placabo

ARE + BB vs placabo

ACE! + MRA va placebo

ACE] + B8 vs placabo

BE vs placebo

ACE| vs placebo

ARB vs placebo

1 s 0 ot Pt SRS TR0

HR
[95% Credible Interval)
0.41 (0.21-0.70)
0.38 (0.20-0.65)
044 (0.27-08T)
048 (0.24-0 86)
0.58 (0.34-0.95)
0.58 (0.42-0.73)
0.58 (0.34-0.85)
0,54 (067-1.01)
068 (061-1.27)

-
—
—-—
——
-
-
e
—_-r

———

0 1 2

HR

PeerView.com

SGLT2 Inhibition Improves Hemodynamic Parameters
in Patients With T2DM, Leading to Cardiorenal Protection

CARDIOREMAL PROTECTION®
= Wy

1Cardiac function

tRemal function

w @

| Glutoaeinoduum reatmorplion’
Lintragiomerular pressure!

Lintrarenal RAAS acti

| Hyperfitration’
| | flammation/hypoxial

WIDNEY

; WIPROVED CLIMICAL
c

vity!

[Eart TAEre and Reguced
o

The NEW ENGLAND

JOURNAL o MEDICINE

NOVEMBER 21, 2010
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e NEW ENGLAND
JOURNAL o MEDICINE

Cardiovascular and Renal €
in Heart F

K

Drugs to avoid / stop in heart

failure

Steroids

Negal

Cause Muid retention

Direct cardiotox;

Cause fluid retention

Causes fluid retention

Device Therapy

12



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)

Biventricular Pacemaker

Electical

/lmuu\sz

WieD, Tnc. Al rights reserved

ECG before CRT implant

ECG after CRT implant

25/01/2021

CARE-HF
Class III/TV

NYHA Class at 90 days
p<0.001

Primary Endpoint Secondary
All-cause Mortality or Endpoint
Hospitalization for Major All-cause Mortality
Cardiovascular Event
<0.001
p<0.001 B
Euro Quality of Life Score
at 90 days, p<0.001

0.70

55%
0.63

Euro Qualt of Life Scoro

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

Trial trends in 1 year mortality in NYHA [lI/IV CHF

[ placebo
M therapy

0 L
CONSENSUS RALES COPERNICUS  CARE-HF
1987 1999 2001 2005

13



CRT/NICE guidelines
N I c National Institute for
Heaith and Caore Excellence

Implantable cardioverter
defibrillators and cardiac
resynchronisation therapy for
arrhythmias and heart failure
(review of TA95 and TA120)

Issued: June 2014

NICE technology appraisal guidance 314

guidance.nice.ong ukita3 14

Mechanisms of death in CHF

No of deaths No of deaths
n=103 n=232 n=27
NYHA Il NYHA Il NYHA IV

aagstein F Journal of Clinical and Basic Cardiology 2002; 5 (Issue 3); 215-223@

Implantable Cardioverter Defibrillator

Pulse generator

£

e o Mo iy 1 My () ares T ISyt B0 [rght
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ﬁ.edu honinA]l—causehEoﬂ:ahlywrﬂ'l
|ICDs: Trials Summary

£
<
!
4
&
;
o«

MADIT MUSTF MADIT-I" COMPANION SCD-HeFT'
27 Maoriths® 39 Months® 20 Months® 16 Months® 455 Months®

[ WY —"——

N I c National Institute for
Heaith and Care Excellence

NICE 2014

| NYHA class

QRS Interval 1 n m w

<120 milliseconds ICD if there is a high risk of ICD and CRT not
sudden cardiac death clinically indicated

120-148 milliseconds
without LEBB

Ico 1Ico IcD CRT-P

120-149 milkseconds with (ICD | CRT-D |CRT-P or CRT-D |CRT-P
LEBB

2150 milliseconds with or | CRT-D | CRT-D |CRT-P or CRT-D |CRT-P
without LEBE

LEBB, left bundie branch block, NYHA, New York Heart Association

Lifestyle Changes

What Why
*Eat a low-sodium, low-fat *Sodium is bad for high blood pressure,
diet causes fluid retention

*Lose weight *Extra weight can put a strain on
the heart

«Stay physically active *Exercise can help reduce stress
and blood pressure

*Reduce or eliminate alcohol +Alcohol and caffeine can weaken an
and caffeine already damaged heart

*Quit Smoking *Smoking can damage blood vessels and
make the heart beat faster

*Flu vaccination

14
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R The modern HF patient
Diuretic - if needed
Efficacy and Safety of Exercise Training ACEI or ARB if ACEI not tolerated
in Patients With Chronic Heart Failure Entresto (Valsartan/Sacabutril)
HF-ACTION Randomized Controlled Trial Beta blocker
Teure 2. Time 1 AR Cats g sy T ey Spironolactone/Eplerenone
JRPS—— 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

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

The last resort - Cardiac Coffee and Heart Failure
Transplantation

Theoretically excellent treatment for patients with end-stage
CHF
Advantages:

— Good medium-long-term outlook (up to 70% survival at
Syears and 50% survival at 10 years)

Problems:

— 15-20% mortality in first year

— Prog vely fewer donors

ralative Risk Heart Failure

— Long list of disqualifying factors — therefore few patients
NELE

— Complex follow-up, immunosuppressive Rx

<20 transplants carried out in Scotland last year

Cups of Cotles pav Day

North Star Study st s
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
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. . The End of Life Care Pathway
Typical Course of Heart Failure

Managing Breathlessness
«  Home oxygen
Exclude infection
Adaptive living .
Suppodive and Relaxation/deep breathing :
Palliative Care Oromorph .
OT/physio :

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?

Managing Oedema Pain
« IV diuretics *  Analgesia
«  Skin care +  Palliative care
*  Footwear
*  Support body image A

Physical function

Psychosocial issues
Managing Fatigue *  Anxiety
Diagnosis  Time —- End of life care  Deain + Nutrition/Dietician + Depression
Daily activity/Exercise/Rehab. *  Loneliness/social isolation

H to
¥ treatment

Sleep pattern Carer exhaustion/support

=+====+ Sudden death evenl .
«  Depression Financial worries

Transplant or ventricular assist device

INHS [NHS

National End of Life NHS Improvement
Care Programme

Improving end of life care

End of life care in heart failure + Gold Standards Framework
A framework for implementation goldstandarsd nhs.uk

End of Life Care

The End of Life Care Pathway » www.endoflifecareforadults.nhs.uk
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

» www.endoflifecare-intelligence.org.uk

presentation diagnosis heart failure

Advanced Heart Failure m—
referral for . ‘, Muhidisciplinar 10: Management
people with " ure plan for people e B pestle

Dyspnoea (NYHA 4) e o sdmiais With moderat

Signs, symptoms and markers of nssosmentand | | vugomens || admic s | | s

15 Specialia
and palliative

. . infarction d::)ys:cvm;n
. Abdominal discomfort b A failure
Marked Left Ventricular . i
. 2 M i
Dysfunction Muscle cramp/neuropathic wmiili‘i'n‘?fm
tides:

. multidisciplinar.

. pain £ St ¥ b failure

Arrhythmia . . sbliaion i
Low sodium Cardiac cachexia progmie e

o
o Cognitive impairment :

Frequent hospitalisations/HF . st e

B - Marked hypotension fer nllee Rllow-up care

Resistant oedema Worsening renal function
Insomnia

Multiple admissions

Quality Care Standards
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VICTORIA—Vericiguat' :
Primary Composite Endpoint: CV Death or First HHF

Female 74 yrs.

AT 4R WEART FATLERE
T CLIIC
== P i s O Themgitsh:

o B 10 e oy ! BMI 45

Placebo
SOBE
Vericiguat .
S
5 min walking
No orthopnoe

HR = 0.80 (5% CI, 0.82-0.98; = 9 a
¢ ; Chronic ankle swelling

P=.019
o H H 12 18 0 2 o 12 I i DM (IT)
o ol ek Time Since Randomization, mo
Vecgust 2008 2080 1B M EM &7 M3 s 1 1BP
Placebo 2524 205 1,558 1.067 m 558 24 "e L]
[ R pe—— = i Atrial Fibrillation
Modulation of the nitric oxide—soluble guanylate cyclase pathway that . : - ; ! BNP 239 pa/ml

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

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

i
}éi
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i
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Thank you very much for refarring this B9-year-old gentieman to the Fapd Access Hoart Fallure
Clinic. ‘He was accompankod by his daughter who provided most of his history as Peter is (w' n.-
Ghves a two-month history of mcranilnﬂ shortness of breath on exertion, PND and orthopnoon.

Yo have improved.  You checked his BNP wnl»?l Wﬂll
plevaled p) 2024,

Hix pmact maclicnd hislory Inchixies cetaruct operaiions, pecrissis, nypmmmn and gaut. His current
medicabion conaists of Lisinopril 20 mg dally, Folodiping 2.5 m . Omoprazole 10 mg_dally,

Chicrthalidone ind Drelolonae soden 50 g o ks up 1o one
e e

On expmination pulse 76 benls por mine regular, JUP 4 cm, heart sounds 51 plus 52 plus a grade
W6 parsystolie murmue o1 the apox that radiated to axdiin. His chast was cloar. Ho had modorato
amount of log codeorna. His blood prossure was 142/88. His echocardiogram showed midy dilated
boft voririols (LVDO 8.4 om, LVOS 4.9 i) with sevoro glotisl iypokdnsia. and significant LV sysiolic
dystunction. Thors was sovere mitrl regurgiation. Tho FVSP was ostimated at 34 mmig and the
VG wais normal in size with normnl inspiratony colinpsn.  Tharo wiss @ small gonomiised pericardial
wltusion. ECO showed sinus rhythm with eccasional suraventricular eciopes, lelt axis deviation and

dafect of lafl block patiern (ORS duration 130 maliseconds).
He has T-wave inversion in leads |, aVL, VS and V8 hl-\l annmnmd

His symptoms have improved, however he still has signficant amount of log cedoma. Can | suggost
o changing the, ironolncione at n

lates date il nece: 2 T
his ankie eodema. It was mentioned on his prescription thal he is taking Diclofenac sodism s |

would suggest changing this to an altemathve anaigesia gs this con sgoravate fuld retention. We

need o also commence him on either Bisoprolol or Carvedilol and | will copy this letter to Fieart
Fallire Team 86 L £

1 will reiow him again in two months’ time and § he remaine stable | think wo can discharge him from
clinic. Thanks very much for your referral and should you have any queries pleass do not hosiats 1o
contact me,

Yours sinceraly,

Dictated and verified by doctor but not signed,

Dr Azad Ghuran MB, ChB, MACP, MD
Consultant Cardiologist

irias e e o papes gy of |
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Female 52 yrs.
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£ " AL -

Foapid Acocis Heant Failure Dingnestic Clinic
QEI Hogpiad

Hawlesds

Welwyn Ganden City

Hems ALT4HOQ

Dear Collcaue

RE:
52 Yrs

1 woush o yoar o) by a yoar earlient
eaanenienes puang to ee’muﬂmlexwlll %uupmmapwm
wmd,wrm"ﬁwﬁm coniinued S Toam i the ollowiag Monday she
was cleasly having sipndficam pirting cedema affecting hoth foct down i the lower legs on both sides.
WevET She Wi complaining o ol a5 well s
sathopnoss She has no previous history of any heart or lung diseass and sho is wsually it aed well, She
8 om m peular prescribed medication and has nathing sigriflcant in ber past medical histoey. She does
mee smoke and does not drink.

O the day of examination | found her to be well, nfahﬂe-dmtpdzmmrml\‘?uulumm»

8- 11 but her palse 6n aximster showod $#% axyaen . Sha was slightly

110 by o e biod gkt gy W 158100 et chast i eandiovasclar sysie
et on  cousa of Furcsemide 40 mg cncs

-mmaumwmmaumrmt-mmmunmwmmmm

significasn improvemee in her sl swelling as well as ber breathi

Tl reaull uf Ber BNF hea cow cimne bach al 1390 with s alightly sereased frer T4 bul normal TSH,
marmal L's&E's, FPerritin, FIWC with & broadly normal LFT despise an increase in the Bilinbic of 70

s sill o e 8 30 th csaes o his ady 1 go o biers!beart e s and herefre | wuld
Bighly appeociate your furtber

Thank you very much for referring this pleasant 52-year-old lady to the Rapid Access Heart Failure
Clinic__She has been well in herself up until three weeks ago when she suddenly started getting
increasingly shori of breath on minimal exertion, ankle oedema, orthopnoes and paroxysmal
nocturnal dyspnoea There has been no history of chest pain. She also noticed that her heart rate
had @ d. Since you fu ide 40 mg daily she feels a lot better. There is no
history of any upper resp y infection, gia, rashes or ive tissue disease. Her only
past medical history was adencidectomy at 5 years of age.

She cumently takes furesemide 40 mg daily. Her father has myasthenia gravis and is alive at age 80.
Her mother is also alive at 80 and suffers with rheumatoid arthritis. She has a non-identical twin sister
and an older sister who are both well. She does not smoke or drink alcohol, Systemic enquiry was
unremarkable.

Examination: She was mildly icteric. Pulse 120 beats per minute and regular. JVP elevated at 6
cm. Hearl sounds 51 plus S2. Her chest and abdomen were unremarkable. There was no ankle
ocedema. Her ECG showed a sinus tachycardia at a rate of 137 beats per minute. There was a
terminal negative inflection in the P-wave in leads V1 suggesting left atrial enlargement. There was

R-wave progression across the p ial leads. She had normal axis
Her showed a severely dilated left ventricle (L\VDd 6.5 em, LVDs 5.8 cm) with overall
igni ) b inesia. The left atrium was moderately dilated with a diameter of 4.1 cm and

an area of 25 cm?. The right ventricle was mildly enlarged with moderate function. The aortic valve
was tricuspid. The mitral valve leafiet was morphologically normal and there.

with pulmonary vein reversal seen. It is not clear whether this is primary
or most likely functional in origin. There is mild tricuspid regurgitation and the RVSP was estimated at
36 mmHg. The inferior vena cava was normal in size with inspiratory collapse.

This lady has a dilated cardiomyopathy with significant LV impairment and | have started her on
ramiprd 2.5 mg daily. | will appreciate if you can check her Us&Es in a week's time and increase her
gm_m}_g_m_s_m Once on 5 mg | will appreciate if you can commence bisoprolal 1.25 mg
daily. Both her ramipril and bisoprolol dose can siowly g; rated upwards keeping an ey& on her
Us&Es and blood pressure to the

add_:maggug_ | have arranged a cardmmyupa!hy screen |nc|u:||ng |hrrmd function lest fernlln
svel lipids 3 dochemical tests | will also

arrarlge for her to hammmnammﬂgmm_

| will appreciate if you can forward me a copy of her chest X-ray report which was done at Cheshunt
Community Hospital. | will arrange for her to have an ulirascund scan of her abdomen/liver. | will
also arrange for her to have a cardiac MRI scan which may point to an underlying aetiology as well as
provide information as to whether her mitral regurgitation is functional or primary in origin. | wil
ensure that her drug titration is monitored in our Heart Failure Clinic. | plan to review her again in four
weeks’ time. | will also bogk her angiogram when she next attends to ensure that she is a lot more
stable and established on her medication.

Thanks very much for your referral and should you have any queries please do not hesitate to contact
me.

Yours sincerely
Dictated and verified by Doctor but not signed

Dr Azad Ghuran ME ChB, MRCP, MD
Consultant Cardiclogist
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DRAFT

noses

1. Praviously déated canforyopathy with sigrificant LV impainment and ey fencsonal
regurgiaiion which has riow recveed. Echocansiogram January 2013 showed romal LV
carvity size with gaod LY systobe functian with # skgrifizant vahular atncrmalter

2 Carmac MR 3can 12" June 2012 showsd sxioive fieasis of the sephum, isbaroimterni

Isteral are basal-io-mid infenor wals

Norral aioha-galciosidnss kvels ond crealining kinass

Smoo unobeiructed corondry e

Hyperipicaemia fotal cholestorol penicusly T memal row down 1o 8.2 mmoll

o

1 rerviiweed Marie today in ciic. She mmais well and ssymplomatic Som a cardac point of view.
Hest pulsa i8 B0 B4ats por minuln and blood povire TIATT

Har curant madication mel: of ramiprd 10 mg daly, tisogeoial 10 mg daly, atorvastatin 40 mg
dadty. She is doing remarably wel E"ﬂ\'\l‘m o whon 3o st

prossnted and tha msin M'crrwm s whether wa shoukd woan ol amy of her hoart faskure
ok i Wil b el 1o ropeal a cardac MR 3Can 10 888 whethr hers has been

save ryaew et again o three months’ me 10 9o cver the
rasuits of har rupeat cardiac WP

Yours sincaroly

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