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“Heart Failure Cardiologist”, not an academic, Interested in ways of improving HF care,
clinical trialist, crack basic scientist HF service delivery, audit and guidelines.
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Heart Failure-best of times?

* Translating the evidence-base into practice
— Delivering HF care

e Where are we?
— Data from the UK National HF Audit 2023/24
— Using audit for quality improvement

e How can we improve things from here?
e Will recent guidelines help (ESC 2021/2023)?
* New treatments of HFpEF
e New models of care?
e Trials?
e Await prevention?



Best of Times —Huge Evidence Base
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All Cause Mortality in Chronic HFrEF

1-year Mortality (%)
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Delivery of Heart Failure Care

* Number of patients large and increasing

* Mean age at diagnosis 76 — complex “cardio-geriatric syndrome”, not just
HFrEF, multiple comorbidities

* Therapy complex-drugs/devices/surgery/CTX/VADs
* numerous side effects
* Patients asked to make lifestyle changes
* Patient has frequent visits to hospital clinics — multitude of doctors, nurses
* Enormous confusion, poor adherence to therapy
* Delivery of care as important as the elements
* Emergence of Multidisciplinary HF Programmes



Standards for Delivering Heart Failure Care

ACCF/AHA/AMA-PCPI 2011 Performance Measures for
Adults With Heart Failure

A Report of the American College of Cardiology Foundation/
American Heart Association Task Force on Performance Measures and the
American Medical Association—Physician Consortium for Performance Improvement
Developed in Collaboration With the American Academy of Family Physicians, American Academy of Hospice and Palliative
Medicine, American Nurses Association, American Society of Health-System Pharmacists, Heart Rhythm Society,
and Society of Hospital Medicine
Endorsed by the Heart Failure Society of America

WRITING COMMITTEE MEMBERS
Robert O. Bonow, MD, MACC, FAHA, MACP,* Co-Chair; Theodore G. Ganiats, MD, Co-Chair;

@ European Journal of Heart Failure (2011) 13, 235-241 POSITION STATEMENT

rorean  doi:10.1093/eurjhf/hfq221

50CIETY OF
cARDIOLOGY®

European Society of Cardiology Heart Failure
Association Standards for delivering heart
failure care

Theresa A. McDonagh'*, Lynda Blue2, Andrew L. Clark?, Ulf Dahlstrém¥,

Inger Ekman’®, Mitja Lainscak®, Kenneth McDonald’, Mary Ryder’, Anna Strémberg?,
and Tiny Jaarsma? on behalf of Heart Failure Association Committee on Patient
Care



ESC-HFA Standards of Delivering HF Care

HF care should be delivered in a multi-professional manner

Goal -to provide a ‘seamless’ system of care across primary and hospital care
so that the management of every patient is optimal, no matter where they
begin or continue their healthcare journey

Essential ingredients
 Specialist HF cardiologists

Specialist HF nurses

HF out-patient clinics

An ability to function across sectors of care

Adherence to common guidelines (for diagnosis and treatment)
* |Incorporate audit

McDonagh TA et al Eur J Heart Fail. 2011;13(3):235-241



Delivering Heart Failure Care: ESC Guideline 2016

It is recommended that patients with
HF are enrolled in a multidisciplinary
care management programme to
reduce the risk of HF hospitalization
and mortality.

622-625

Ponikowski P et al. Eur Heart J. 2016;37(27):2129-200
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Multidisciplinary Strategies for HF

Systematic Review of Randomised Trials
29 trials (5039 patients)

e Specialised multidisciplinary team (clinic or non clinic setting): | mortality
by 25%, HF hospitalisations by 26%, all cause hospitalisations by 19%

e Enhancing patient self care: |, HF hospitalisations by 34% and all cause
hospitalisations by 27%

* Telephone contact, refer to GP for further help, { HF hospitalisations by
25%

* 6/10 reported medication use, showed higher prescribing and dosing
 5/6: Tadherence rates

McAlister FA et al. J Am Coll Cardiol. 2004;44(4):810-9



Intervention Control Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% Cl
1.2.1 Telephone follow up and / or telephone access avallable and / or transition care | : T
Koelling et al. 2005 16 107 33 116 7.9% 0.53 [0.31, 0.90] - H F C I n I C S
Laramee et al. 2003 18 131 21 125 7.3% 0.82 [0.46, 1.46] B Tl
Subtotal (95% CI) 238 241 15.2% 0.65 [0.42, 1.00] £ 4

g . “ Specialist HF nurses

Heterogeneity: Tau® = 0.02; Chi* = 1.20,df = 1 (P = 0.27); P= 17%
Test for overall effect: Z = 1.98 (P = 0.05)

1.2.2 HF- clinic follow

Jaarsma et al. 2008 (a) 84 340 84 339 121% 1.00 (0.77, 1.30) & il
Ledwidge et al. 2005 8 62 7 68  4.0% 1.25 (0.48, 3.25)
McDonald et al. 2002 1 51 1 47 14% 0.08[0.01,062) ————— 3
Subtotal (95% Cl) 453 454 17.2% 0.73[0.28, 1.89] -~ €
Total events 93 102 g
Heterogeneity: Tau? = 0.45; Chi* = 6.30, df = 2 (P = 0.04); I = 68% =
Test for overall effect: Z = 0.64 (P = 0.52) H
®

1.2.3 Home follow up
Anderson et al, 2005 5 44 34 77T 46% 0.26 [0.11, 0.61] e
Blue et al. 2001 12 84 26 81 69% 0.45 [0.24, 0.82] 02
Jaarsma et al. 1999 24 84 37 95 96% 0.73 [0.48, 1.12] - g0 7" Intervention
Sethares & Elliot 2004 6 33 12 37 46% 0.56 [0.24, 1.33] —T 1o I P=0.033
Subtotal (95% CI) 245 290 25.7% 0.51[0.33, 0.79] 4
Total events 47 109 % 2 4 6 8 0 12
Heterogeneity: Tau? = 0.09; Chi* = 5.46, df = 3 (P = 0.14); I* = 45% ) T ———
Test for overall effect: Z = 3.02 (P = 0.003) HOS S TiEE

Usual care 81 57 50 42 35 27 22
1.2.4 Combination of settings Intervention 84 74 60 49 44 34 28
Atienza et al. 2004 39 164 79 174 11.2% 0.52[0.38, 0.72 - . . CIRT
Del Sindaco et al. 2007 28 8 49 87 106% 0.58 {0.40. o.as} - Randomised controlled trial of spe(nahst nurse
Jaarsma et al. 2008 (b) 92 344 181 339 13.0% 0.50 [0.41, 0.61] - . . n =
Ojeda et al. 2005 18 66 14 56 71% 1.09 (0.60, 1.99] N intervention in heart failure
Subtotal (95% CI) 660 656 41.8% 0.58 [0.45, 0.73] &
Total events 177 323 Lynda Blue, Elanor Lang, John ] V McMurray, Andrew P Davie, Theresa A McDonagh,

mmmﬁ :::c‘ . g.g::.gﬁ(: 5:;6:; ;)3 (P=0.11); 2 =50% David R Murdoch, Mark C Petrie. Eugene Connolly. Tohn Norrie, Caroline E Round, Ian Ford,
Caroline E Morrisc BM] VOLUME 323 29 SEPTEMBER 2001
Total (95% CI) 1596 1302 100.0% 0.68 [0.53, 0.86] ¢
Total events 351 407

Heterogeneity: Tau? = 0.11; Chi? = 32.94, df = 12 (P = 0.0010); I* = 64%
Test for overall effect: Z = 3.22 (P = 0.001)

Test for diff Not

Lambrinou E at al, Int J Nurs Stud. 2012 May;49(5):610-24

002 0.1 10 50
Favours experimental Favours control




Heart Failure Nurses

UK, Scandinavia from late 1990s

European Journal of Heart Failure (2016)

EURCPEAN doi:10.1002/ejhf.568
SGCIETY OF
CARDITLOGY

Heart Failure Association of the European
Society of Cardiology heart failure nurse
curriculum

Jillian P. Riley', Felicity AstinZ, Marisa G. Crespo-Leiro3, Christi M. Deaton?,

Jens Kienhorst5, Ekaterini Lambrinou$, Theresa A. McDonagh?, Claire A. Rushton?,
Anna Stromberg?, Gerasimos Filippatos'?, and Stefan D. Anker!’

TImperial College, Dovehouse Street, London, SWW3 6MP, UK; *University of Salford, UK; *Universitario A Corufia, Spain; *University of Cambridge School of Clinical Medicine,
UK; *Elisabeth-Krankenhaus Essen, Germany; *Cyprus University of Technology, Cyprus: "King's College Hospital, London, UK ®Keele University, Staffordshire, UK:

?Department of Medical and Health Sciences, Linkiping University, Sweden; '"Department of Cardiclagy, Hospital Attikon, Athens, Greece; and ' Department of Innavative
Clinical Trials, University Medical Centre Gotingen (UMG), Géttingen, Germany

Received 8 April 2015; revised 7 July 2075; aecepted 19 April 2016



0.0

HF Cardiologists?

US — Better Outcomes with Specialist Care
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Reduced death and re-admissions

Jong P et al. Circulation 2003;108(2):184-91
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Heart Failure Cardiologists

UK-Specialist Heart Failure Curriculum 2008

Differs from US-Advanced Heart Failure and Transplant

@ European Journal of Heart Failure (2014) 16, 151-162

curorean  doi10.1002/ejhi 41
SocETY OF
CAROROGY™

Heart Failure Association of the European
Society of Cardiology Specialist Heart Failure
Curriculumi

Theresa A. McDonagh, Roy S. Gardner?*, Mitja Lainscak?, Olav W. Nielsen?,
John Parissis®, Gerasimos Filippatosé, and Stefan D. Anker”

"King's College Haspital, Landan, LK; *Golden Jubilee National Hospital, Clydebank, UK; *University Clinic Golnik, Golnik, Slovenia: *Copenhagen University Hospital
University Hospital, Athens, Greece: “2nd Deparement of Cardicogy, Athens University

Bispebjerz, Copen
Hospital Acckon, A

Received 3 Septerber 2013; revised 00 0B00; aceepted 9 September 2013 onfine publish-aheod-ofprint 8 Januory 2014

CURRICULUM

Acquired National Cardiologist Training
or ESC Core Curriculum

HFA Educational
Modules online

Specialist Heart Failure training (12 months for all)

Additional Training Advanced Heart Imaging Training
in drugs, lifestyle and Heart Failure Failure Echo 6 months
management Therapy Device
6-12 months Training Training Echo MR/alt
12 months 12 months 6 ms 6 ms*

Heart Failure Specialist Certification from HFA of ESC

Start

12 months

v 24 months



Elements of an Integrated Heart Failure Service

General cardiology
. . . clinics .
General medical clinics Primary care

Integrated Heart Failure Service \
Inpatient Heart fa!Iure cardl.olf)glst onen .
decompensated CHF Heart failure specialist nurses pen access echo
GP/geriatrician/pharmacist/GPwSls
and others

Patient rfeferred for Post-Ml patients
device Rx

Diagnosis

Planning of management
Primary care (Periodic Review) Heart failure clinic
Y follow up % specialist nurse

Primary care + specialist Advanced
nurse heart failure service

McDonagh TA et al Eur J Heart Fail. 2011;13(3):235-241



Key Ingredients for HF care assembled by 2010

Diagnosing heart failure

e HF-Cardiology sub-specialty training 2005 ¢ )

— Most hospitals having HF Cardiologists leading HF services
e Good provision of HF Specialist Nurses-2005
e Diagnostic pathways based on BNP (NICE)-2010

— Patients seen by a HF-specialist (2-6 weeks)

e NICE Quality Standards for CHF and AHF-2014
e National Heart Failure Audit (NHFA)-2007

— Outcomes /bench-marking to improve quality of care

e Carrots and sticks!
- - - - o 0l o M 00 2 s
* Monetary incentives to GPs (QOF) for HF diagnosis and treatment [ e = 100 33 sl o 9 ( ) J

Normal levels — BNP < 100 pg/ml (29 pmol/litre) IToroBNP < 400 pg/ml (47 pmol/litre)
* CQC-HF care part of hospital inspections

* Hospitals remunerated-70% NHFA enrollment and achieving 60%
specialist care




National Heart Failure Audit

| atest Report Card

NHFA -hospitals admitting acute HF patients have to NCAP
submit 70% of their HF admissions in the 1*
diagnostic position (HES)

Minimum dataset-demographics, Ql indicators for

diagnosis and treatment

o _ National Heart
Records mortality: in-hospital, 30-day and 1-year Failure Audit

(linkage to ONS) (NHFA)
Reports annually on a fiscal year basis

Present aggregate data for mortality and hospital-
level Ql data

Entire NHFA database since 2007=1 million patient
episodes

NHFA Report 2022/23 www.nicor.org.uk

2024 Summary Report
(2022/23 data)




NHFA-HF Hospitalisations 2022/23

Heart failure cases recorded in the audit and in HES/PEDW data T
® HES/PEDW admissions data @ Total admissions submitted to the audit ® Confirmed index HF admissions in audit
120,000
HF cases by patient sex and age band T8
12,000
100,000

® Male

|

@ Female

10,000
80,000
8,000
60,000
6,000
95,324
otal admi dit 82,147
40,000 @ - sinaudit 63,530 4,000
20,000 2,000 L
o m

0 - . g g g
201415 20156 2016/17 2017/18 201819  2019/20 2020/21 2021/22  2022/23 1644 4054 564 o574 o8 oo

Mean age-78 (76 for men and 80 for women)

NHFA Report 2022/23 www.nicor.org.uk



In-hospital mortality =9-11%

Inpatient, 30-day and 1-year post admission mortality (%) of HF patients in
England and Wales, 2015/16 - 2022/23

35

) W

25
®1 year

20 ®30 days
®In-hospital

: v\

10 e /

5
2016/17  2017/18 2014/15 2015/16 2019/20 2020/21 2018/19 2021/22 2022/23

NHFA Report 2022/23 www.hicor.org.uk



Proportion of LVSD is falling-51% this year

Percentage of echocardiography findings in patients with heart failure (2022/23) = © Percentage of HFrEF;::::ﬁ:;;::::Igg;zgg)ients with associated

Left ventricular systolic dysfunction (LVSD) Hypertension

. AF (from ECG)
Valve disease

Diabetes
Diastolic dysfunction

Valve disease @ HFrEF (%)
@ Non-HFrEF (%)

Other diagnosis IHD

Left ventricular hypertrophy (LVH) coPD

Asthma

Normal Echo
0 10 20 30 40 50 60 70

0 20 40 60

NHFA Report 2022/23 www.nicor.org.uk



Survival free from

all cause mortality

HFrEF and “non HFrEF”
Analysis of 227’1;70 HF Admissions to the NHFA (2018-2022)

— HFrEF — HFnEF

1.01
0.91
0.81
0.7 p < 0.0001
0.61

0 10 20 30 40 50
Follow-up (weeks)
Number at risk
HFEF{ 17059 15363 14283 13576 12980 12512
HFNEF{ 11066 9896 8953 8322 7820 7382
0 10 20 30 40 50
Follow-up (weeks)
Cumulative number of events
HFTE 0 1712 2786 3491 4086 4552
HFNEF{ o 1191 2118 2762 3251 3692
0 10 20 30 40 50

Follow-up (weeks)

Cannata A et al, In Press EJHF 2024



Key Performance Indicators: Place of Care

Percentage in-patient mortality by ward type

Care of the elderly
Other

General Medicine

Cardiology

Percentage of HF patients receiving care in different types of ward (2022/23) Percentage of HF patients receiving cardiology care by hospital in 2022/23
50

100
40 \

/

30 ‘
@ Cardiology

®Care of the Elderly
® General Medicine

20 @ Other
10 /—7A< )
0
2015/16 2016117 2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 o

NHFA Report 2022/23 www.nicor.org.uk 15% of hospitals meet the target of 60% in cardiology wards



Place of Care

Percentage of patients with HFrEF who received disease-modifying drugs
alone and in combination at discharge from hospital, by place of care
(2022/23)

BB
ACE/ARB/ARNI

MRA
@ Cardiology

@ Care of the elderly

SGLT2i General Medicine

ACE/ARNIFARB + BB + MRA

List of drug names

ACE/ARNIARB + BB + MRA + SGLT2i

o
o
=]

100

% Survived

Kaplan Meier plot of all-cause mortality following discharge from hospital

100%

80%

60%

40%

20%

0%

according to place of care during admission, 2022/23

@ Cardiology
# General Medicine

@ Care of the elderly

50 100 150 200 250 300 350
Days



KPI: Specialist Care

Percentage in-patient mortality by specialist input Percentage of patients seen by a specialist HF team in England and Wales

80 a—

ot _

60
Specialist input e ®Any HF specialist
—————— == aConsulant cardiologist
@ HF nurse specialist
40 Other consultant with HF interest
0 5 10 15 ®No HF specialist
0 ”» A liat” —
82% seen by a "HF specialist &
Percentage of patients with HFrEF who received disease-modifying drugs 0
alone and in combination, at discharge from hospital (2022/23) 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 2022/23

BB

Percentage of patients seen by a specialist HF team by hospital in 2022/23 = ©
ACE/ARB/ARNI

MRA
@ Specialist Input

ACE/ARNI/ARB + BB + MRA @ No Specialist Input

SGLT2i

List of drug names

50 100

ACE/ARNVARB + BB + MRA + SGLT2i

NHFA Report 2022/23 www.nicor.org.uk 62% of hospitals meet the target of 80% seen by a specialist

0




1-year discharge mortality and specialist follow-up

Kaplan Meier plot of all-cause mortality following discharge from hospital according to cardiology Kaplan Meier plot of all-cause mortality following discharge from hospital according to HF nurse follow-up,
follow-up, 2022/23 2022/123
100% 100%
B0% 80%
- 60% 60%
!% @ Cardiology follow-up g @HF nurse follow-up
@ ® o cardiclogy follow-up ; ®No HF nurse follow-up
A0

Days N Kaplan Meier plot of all-cause mortality following discharge from hospital according to cardiac rehab,
2022/23

100%

% Survived

100 150 250 300 350

NHFA Report 2022/23 www.nicor.org.uk o



Disease-Modifying Drugs for HFrEF

Percentage of patients with HFrEF prescribed different drug treatments

@ ACEI/ARB/ARN| @ ACEI/ARB/ARNI + BB + MRA @ Beta blocker ®MRA @ SGLT2i @ ACEI/ARB/ARNI + BB + MRA + SGLT2i
100

80

60

40

20

List of drug names

2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 2022/23

NHFA Report 2022/23 www.hicor.org.uk



Drugs for HFrEF and 1-year mortality

Kaplan Meier plot of all-cause mortality following discharge from hospital according to drugs received
for patients with HFrEF, 2022/23

100%

80%

60%
® ACE/ARB/ARNI + BB + MRA

® ACE/ARB/ARNI + BB
® ACE/ARB/ARNI
40% ® No ACE/ARB/ARNI, BB or MRA

% Survived

20%

0%
50 100 150 200 250 300 350

Days

NHFA Report 2022/23 www.nicor.org.uk



Cox Proportional Hazards Model for 1-Year Mortality

Hazard Ratio Lower Cl Upper Cl p-value

Age > 75 1.94 1.82 2.08 <0.001
COPD 1.38 1.30 1.48 <0.001
Creatinine (10umol/L increase) 1.00 1.00 1.00 <0.001
Heart Rate (5bpm increase) 1.01 1.01 1.01 <0.001
Ischaemic Heart Disease 1.26 1.20 1.34 <0.001
Length of stay >= 16 days 1.90 1.75 2.05 <0.001
Length of stay 0-4 days 1.00

Length of stay 5-8 days 1.12 1.04 1.22 0.005
Length of stay 9-15 days 1.38 1.28 1.50 <0.001
Male 1.01 1.01 1.01 0.038
No ACEI/ARB/ARNI 1.41 1.33 149 <0.001
No beta blocker 1.18 1.10 1.26 <0.001
No cardiology follow-up 1.27 1.20 1.35 <0.001
No Echocardiography 1.04 0.99 1.11 0.125
Not cardiology in-patient 1.42 1.34 151 <0.001
NYHSA I/IV 1.07 1.00 1.14 0.052
Potassium <3.5 mmol/L 1.31 1.21 142 <0.001
Potassium >5.3 mmol/L 0.96 0.74 1.26 0.793
Potassium 3.5-5.3 mmol/L 1.00

Sodium Electrolytes < 135 mmol/L 1.29 1.22 1.36 <0.001
Sodium Electrolytes > 145 mmol/L 1.78 1.55 203 <0.001
Sodium Electrolytes 135 - 145 mmol/L 1.00

Systolic blood pressure (100mmHg decrease) 1.01 1.01 1.01 <0.001

Urea (5mEg/d| increase) 1.01 1.01 1.01 <0.001



95
85
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65
55
45
35

25

—_—

18-44 45-54 55-64 65-74 75-84
e Beta blocker s ACE|/ARB/ARNI
Loop diuretic e [VIRA
e ACE| == ACEI/ARB/ARNI, beta blocker and MRA

NHFA Report 2022/23 www.nicor.org.uk
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Percentage of patients with HFrEF receiving an ACEi/ARB/ARNI (excluding
unknowns) by hospital in (2022/23)

Target: 90

0

47% meet 90% target

Percentage of patients with HFrEF receiving a Beta Blocker (excluding unknowns)
by hospital (2022/23)

Target: 90

Tl

65% meet 90% target



Huge Geographical Variation

ACEI/ARB/ARNI + BB + MRA prescribing ACEI/ARB/ARNI + BB + MRA prescribing
rates at discharge based on patient home rates at discharge based on hospital

location by ICB/HB (2022/23) location by Cardiac Network (2022/23)




Not making the most of the “best of times”

e Should recent guideline updates help?

— Treatment of HFrEF
— Treatment of HFpEF
— Comorbidities

ESC GUIDELINES

Society ok 10,109 eurhearty/ehab368

2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

Developed by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

With the special contribution of the Heart Failure Association
(HFA) of the ESC

Authors/Task Force Members: Theresa A. McDonagh* (Chairperson) (United
Kingdom), Marco Metra © * (Chairperson) (Italy), Marianna Adamo (Task Force
Coordinamr) (Italy), Roy S. Gardner (Task Force Coordil ) (United Kingd

B bach (United Kingd Michael B6hm (Germany), Haran Burri
(Switzerland), Javed Butler (Unlted States of America), Jelena Celutkiené
(Lithuania), Ovidiu Chioncel (Romania), John G.F. Cleland (United Kingdom),
Andrew ).S. Coats (United Kingdom), Maria G. Crespo-Leiro (Spain),
Dimitrios Farmakis (Greece), Martine Gilard (France), Stephane Heymans

Furopean Heart Jounal (023) 44, 3627-3439 ESC GUIDELINES

htp idoiong 10109 Veurheartyehac19s

2023 Focused Update of the 2021 ESC
Guidelines for the diagnosis and treatment
of acute and chronic heart failure

Developed by the task force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology (ESC)

With the special contribution of the Heart Failure Association (HFA)
of the ESC

Authors/Task Force Mmm:mkwlz »t, (Chaip-non) (United
), Marco Metra © #!, (C ) (Italy), Marianna Adamo © ¥, (Task Force

Ce-ordhu&or)(haly).knysw ‘ﬂukmw)wm).

Bshm ©
(smwuwnm (umdsamwmu).;. éuum
(uaumh).mmucnm (Romania), John G.F. Cleland © (United Kingdom),
Cmpo-uum (Spain), Dimitrios Farmalds © (Greece),

MMGIM 5 (France), Stephane Heymans © (Netherlands), Arno W. Hoes ©

(Netherlands), Tiny Jaarsma © (Sweden), Ewa A. Jankowska © (Poland),

Mitja Lainscak © (Slovenia), Carolyn S.P. Lam © (Singapore), Alexander R. Lyon ©

(United Kingdom), John J.V. y © (United ©

(France), Richard Mindham © (United Kingdom), Claudio Muneretto © (italy),

Massimo Francesco Piepoli © (Italy), Susanna Price © (UMuthgdom).

Giuseppe M.C. Rosano (United Frank G

Anne Kathrine and ESC oup




Guidelines

“Rules are made for
the guidance of wise
men and the

obedience of fools...

n

Douglas Bader 1944

Parachutes reduce the risk of injury after gravitati but their has
not been proved with randomised controlled trials




Change in the Therapeutic Algorithm for HFrEF

Patient with symptomatic* HFrEF® I cas — \
.. Class Ila g '

Management of patients with HFrEF

Therapy with ACE-I° and beta-blocker )
(Up-titrate to maximum tolerated evidence-based doses) I

Still symp No
and LVEF <35% « MRA
Yes | «  Dapagliflozin/Empagliflozin

.§ Add MR antagonist®* ¢ Loop diuretic for fluid retention
é’ a (up-titrate to maximum tolerated evidence-based dose) (Class 1)
§ E Yes . [
w o o
e l=E Still symptomati ¢ v )
N B and LVEF <35% - p———— - > — - - -
% JO% w— l LVEF <35% and LVEF >35% or device SR and
"'é‘ % = l l l QRS <130 ms and therapy not indicated LVEF <35% and
e |8 § where appropriate _ or inappropriate ) N QRS =130 ms )
g_ f’\: g Able to tolerate Sinus rhythm, Sinus rhythm,"
; Ly ‘é_ ACEI (or ARB)'s QRS duration =130 msec HR 270 bpm
¢ w & | | | ICD » CRT-D!/-P
213 . ) 9 o
2= = ARNI to replace Evaluate NPT Non-ischaemic  Ischaemic QRS 130-149 ms QRS =150 ms
sl 2 e Ivabradine (Class la) (Classl) (Class Ila) (Class I
4] = . i )
8 - 1 J
g S These above treatments may be combined if indicated ¥

If symptoms persist, consider therapies
Resistant symptoms K with Class Il recommendations )
Yes l l No A @ ESC !
Consider digoxin or H-ISDN No further action required
or LVAD, or heart transplantation Consider reducing diuretic dose

Ponikowski P et al EHJ 2016;37:2129-2200 McDonagh TA , Metra M et al. EHJ 2021;42(36):3599-3726



Sequencing of Class | Disease-Modifying Drugs

Conventional Sequenl:ing  Drug effica_cy i_s independent of the_z other drugs_
« Act via distinct pharmacological mechanisms

* Benefits are additive

SIEF] 1 ACE inhibilor of angiolensin recepbor blocker * Side effects are not )
lv * Any drug can be started first

Step 2 frm et Effects of the key drugs are evident within weeks, at low
dose

Step 3  Early initiation of all 4 drugs will save lives

Elep 4 I|5|_r.'_||.'_||._--r.l_. m ssaphos Repriynsn nbbloe

SiEp 5 SIGLT wilsbalcs

tAptitrabian i Marpel dokg aF aach Shap
Trpcaly reguras & movaths oF mona

McMurray J and Packer M, EHJF (2021)23, 882—-894



Speed matters-very early benefit with SGLT2i

DAPA-HF Dapagliflozin

CV Death/HF hospitalization/Urgent HF visit

“1 HR0.74 (0.65, 0.85)
-] Pp=0.00001 biaceb
£ NNT=21 acebo
2 8 e
2 e
E B - e
€. - r-’”fg:a liflozin
g ° . pag
5
2
E
E
[&]
s 3 s S R m w21 2
Months since Randomization
Number at Risk
Dapaglifiozin 2373 2305 22 2147 2002 1560 1148 812 210
Placebo 237 2258 2183 2075 1917 1478 1096 593 210
= N=4744

Hospitalization for HF
307 HR:0.70 (95% CI: 0.59-0.83)

Cumulative Incidence (%)
=
5

CV Death
HR: 0.82 (95% CI: 0.69-0.98)

Cumulative Incidence (%)
]

10 10
5 5
0+ 0
o 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24
Months Months
— Placebs  — Dapaglifiozin

McMurray J et al, NEJM. 2019;381:1995

Emperor-Reduced Empagliflozin

0)

.
g » Placebo
2
g
s o
z Empaglifiozin
E
3
0
9 180 20 M0 450 M0 630 70 810
Days afer randomization
Patients at risk
Placeco 1887 1715 1612 1345 1108 8¢ &1 410 224 108
Engagifiosin 1863 1783 1677 1424 1172 609 845 423 Z31 101
HETEF (N = 3730)
Hospitalization for HF Cardiovascular Death
25 HR: 0.69 (85% CI: 0.59-0.81) ap- HR: 0.92 (85% C1: 0.75-1.12)

Cumulative Incidence (%)
Cumulative Incidence (%)

0+
0 90 180 270 360 450 540 630 720

Days

0 90 180 270 360 450 540 630 720

Days

— Placebo — Empaglifiozin

Packer M et al . NEJIM 2020,383:1413.



Cumulative Probability of Death

CONSENSUS

0.8
0.74
05+
054
044
0.31

02 i
o Placebg ===

Enalapril

0.75+

Spironolactane

0.65 ~
0,60+ N

Probability of Survival

050 ~

0.45+

0.00 T T T T T T T

Months

Probability of Survwval

US-CARVEDILOL

oae] e
0.8904 - Placebo
0.651
0.80 1
0.75
0.704
0.65
0.60
0.55

0 50 100 150 200 250 300 350 400

Days of Therapy
40
Enalapril 117
32 (n=
914
24
Sacubitril Valsartan
16 (n=4187)
HR = 0.80 (0.73-0.87)
8 P =0.0000002
Number needed to treat = 21
0 . . N P N ' |
0 180 360 540 720 900 1080 1260
isk Days After Randomization

1. Consensus Trial Study Group N EnglJ Med. 1987 Jun 4;316(23):1429-35. ; 2. Packer M, et al. N Engl ) Med. 1996 May 23;334(21):1349-55. ; 3. Pitt B, et al. N EnglJ Med. 1999 Sep 2;341(10):709-17. ; 4. McMurray JJV, et al. N EnglJ Med. 2014 Sep 11;371(11):993-1004.



HFrEF Treatment-Network Meta-analysis

A Treatment

ARNI + BB + MRA + SGLT2
ARNI + BB + MRA + Vericiguat
ARNI + BB + MRA + Omecamtiv
ACEI + BB + Dig + H-ISDN
ACEl + BB + MRA + IVA

ACEI + BB + MRA + Vericiguat
ACEI + BB + MRA + Omecamtiv
ARNI + ARB + BB + Dig

ARNI + BB + MRA

ACEIl + BB + MRA

ACEI + MRA + Dig

ACEI + BB + Dig

ARB + BB + Dig

ACEI + ARB + Dig

Dig + H-ISDN

ARNI + BB

ACEl + BB

ARB + BB

ACEI + Dig

ARB + Dig

BB

ACEI

ARB

Dig

PLBO

All-Cause Mortality

—_—
——

0.5

Tromp, J. et al. J Am Coll Cardiol HF. 2022;10(2):73-84.

CENTRAL ILLUSTRATION: Relative Risk Reduction of Different
Pharmacological Treatment Combinations for Heart Failure

HR  (95%CI)

0.39 (0.31-0.49)
0.41(0.32-0.53)
0.44 (0.36-0.55)
0.46 (0.35-0.61)
0.48 (0.39-0.58)
0.49 (0.39-0.62)
0.52 (0.43-0.63)
0.65 (0.55-0.76)
0.44 (0.37-0.54)
0.52 (0.44-0.61)
0.66 (0.56-0.78)
0.68 (0.59-0.78)
0.73 (0.64-0.83)
0.83 (0.72-0.96)
0.67 (0.53-0.86)
0.58 (0.50-0.68)
0.69 (0.61-0.77)
0.74 (0.66-0.82)
0.87 (0.78-0.98)
0.94 (0.84-1.05)
0.78 (0.72-0.84)
0.89 (0.82-0.96)
0.95 (0.88-1.02)
0.99 (0.91-1.07)
1.00

Age 70; 5 years
of life gained vs
no therapy
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Goal is the same, the tactics have changed

« |nitiation of each therapy has priority, as quickly as
possible, over the up-titration of the dose of any
individual therapy.

« Attempting to titrate to the target dose is still
essential, but is now considered a secondary goal.

« Starting the four “pillars” at least at low doses, is the
primary objective.



e Pharmacological synergies?
— BB + SGLT2i then ACEi/ARNI, then MRA -1 month, then up-titrate

* Mathematical modelling of HF RCTs?%3

— Accelerating the introduction and up-titration of therapy -23 fewer patients /1000 had a HF
hospitalization or CV death and 7 fewer all cause deaths

— Optimal sequences of treatment always included SGLT2i and an MRA as the first two therapies.
— Others have supported an “SGLT2 inhibitor first” strategy
e Clinical Pragmatism

— If CKD or hyperkalemia is an issue, prioritise BB/SGLT2i then add ACEI/ARNI/MRA
— If low SBP is a problem, prioritise SGLTi/BB/MRA then ACEi/ARNI

— If HR<60bpm, prioritise ACEI/ARNI/MRA/SGLT2i then BB

— Stop unnecessary drugs that lower bp/cause CKD to help

* Do it as quickly as possible and use a hospitalisation wisely!

IMcMurray J EJHF (2021)23, 882—894 2Demro C et al, EHJ. 2022;14:872867 S3Tomasoni D et al, EJHF. 2022;24: 431-441.



Acute Heart Failure Pre-discharge management:

STRONG-HF

Patients Results

= 1078 patients hospitalized for acute HF Full doses of oral therapies. HIC vs UC
= not already on full doses of GRMT * ACEi/ARB/ARNI 55% vs. 2%,

= Haemodynamically stable * beta-blockers 49% vs. 4%

= NT-proBNP >2500 pg/mL at screening, >10% * MRA 84% vs. 46%

decrease screening to randomization

ATGRT D mk
. . . ~ 904
= high-intensity care vs usual care < o

60
504
40+
304
204

High intensity care
= Early (2 days before discharge) and rapid

intensification of oral HF treatment with j [EETe—— 180-dayajused sk difference 8.1%
ACE-I/ARB/ARNI, beta-blockers and MRA T -

T T T T T T T T T T T )
0 15 30 45 60 75 90 105 120 135 150 165 180

Probability of event-free survival (%)

Number at risk
Usualcaregroup 502 494 474 454 439 423 410 394 381 373 366 353 329
High-intensity caregroup 506 497 484 466 449 440 430 419 415 408 397 384 345

Mebazaa A et al Lancet. 2022 Dec 3;400(10367):1938-1952.

Recommendations Class Level

An intensive strategy of initiation and rapid up-titration of evidence-based treatment before
discharge and during frequent and careful follow-up visits in the first 6 weeks following a HF B
hospitalization is recommended to reduce the risk of HF rehospitalization or death.

McDonagh TA, Metra M et al Eur Heart J. 2023 Aug 25:ehad195. doi: 10.1093/eurheartj/ehad195..



CHF: EMPEROR-Preserved and DELIVER

SGLT2i Empagliflozin and Dapagliflozin HFpEF and HFmrEF

EMPEROR-Preserved

5988 patients with HF and LVEF>40% £ T2DM at baseline
LVEF>40%, NT-proBNP>300pg/ml or 900pm/ml in AF

Primary Endpoint — Composite of Cardiovascular Death
or Heart Failure Hospitalization

254
£
8 2 e o
8
S Placebo
=
2 7| Statistically significant
= from day 18
g 104 Empaglifiozin
(3]
2
5
E
=
i
w

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

Pationts at fisk Months since randomization
Placebo 2991 2786 2627 2066 1534 961 400
Empaglifiozin 2097 2843 2708 2134 1578 1005 402

HR 0.79
(95% C1 0.69, 0.90)
P =0.0003

Placebo:
511 patients with event
Rate: 8.7 per 100 patient-years

Empaglifiozin:
415 patients with event
Rate: 6.9 per 100 patient-years

21% e

edian
trial period of
26 months.

Anker SD et al. NEJM 2021,;385(16):1451-1461

€

I

Primary composite
endpoint of CV death
‘ or worsening HF

|
|

Cumulative Incidence (%)
20
n

5
L

+ Age 2 40 years
« NYHA class IV
+ LVEF > 40% (including

15
n

10
"

DELIVER

» Structural Heart Disease (LVH or
LA Enlargement)

+ Elevated Natriuretic Peptides
(> 300 pg/mi or 600 pa/ml in AFF)

- Either Ambulatory or Hospitalized
for Heart Failure

prior LVEF = 40%)

Placebo
610 events
9.6 (8.9-10.4) per 100py

Dapagliflozin
512 events
7.8 (7.2-8.5) per 100py

HR 0.82, 95% CI 0.73-0.92
P =0.0008
NNT =32

1 2
Years since Randomization

Solomon SD et al NEJM 2022:387:1089-1098



Treatment of patients with symptomatic HFmrEF

Recommendations Class Level
An SGLT2 inhibitor (dapagliflozin or empagliflozin) is recommended in patients

with HFmrEF to reduce the risk of HF hospitalization or CV death.

e p

Management of patients with HFmrEF

1
v ¢ ] Y !
ﬂui'zrf:t"; t;:n E;F;fg:if;zz'; ACEI/ARNI/ARB MRA Beta-blocker
(Class ) (Class ) el (Class llb) (Class Ilb)
) @ ESc—

McDonagh TA, Metra M et al Eur Heart J. 2023 Aug 25:ehad195. doi: 10.1093/eurheartj/ehad195..
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Treatment of patients with symptomatic HFpEF

-

Recommendations Class Level
An SGLT2 inhibitor (dapagliflozin or empagliflozin) is recommended in patients
with HFpEF to reduce the risk of HF hospitalization or CV death.

\

Management of patients with HFpEF

1
¢ 4 3

CV and non-CV comorbodities
(Class 1)

fluid retention
(Class 1)

Empagliflozin
(Class I)

@ESC—

McDonagh TA, Metra M et al Eur Heart J. 2023 Aug 25:ehad195. doi: 10.1093/eurheartj/ehad195..



HFpEF:GLP-1A, Semaglutide

Pooled Meta-analysis of STEP-HFpEF and STEP-HFpEF DM

A
A 1005, — Semaglutide group (n-8)
Placebo group (n=30)
18- —=— Semaglutide group 559 acehogrompn
—4— Placebo grof 0
16-1 = S v . .
c = 4-5-  Eightevents (1%) in the semaglutide group
P, WA § 4o vs30events (5%)inthe placebo group
£48 2 : (hazard ratio 0-27 [95% C1 0-12-0-56]; —
25 2 2 357 p-00004)
£2 10 e £ 30 7 rf
% o L F
E X £ 204 et
o < £
&Y 6 5 151 et
2% 4 1.0 —
= 5 Estimated between-group difference 05+ ’_,—l—'—’_,i
5 ] 3 -8: x * 0
o (week 52) 7-5 (95% Cl 5-3to 9-8; p<0-0001) : P R S T T T T
T T 1 2
Number at risk
9 40 36 52 (number censored)
Number of participants Semaglutidegroup 573 572 568 568 566 565 562 562 560 558 557 553 550 545
Semaglutide grou 8 2 © @ @ B © ® @ B @ @) @ @5 @7) (4
F?I bog P 573 536 4%3 504 Placebogroup 572 571 568 563 562 560 559 558 555 552 543 539 535 530
acebogroup: 57 5 4 509 © 0 @ @4 W W @ e e © © w B
B B
100 — Semaglutide group (n=10)
& 7 — Placebo group (n=32)
554
@ _ 50 Iy
iy &3] £ 45 Tenevents (2%)inthe semaglutide group -
iy g 40  vs32events (6%)in the placebo group B
% < L (hazard ratio 0-31 [95% C1 015-0-62}; r
£ 5 & 357 p-00008) rJ_r
€ g -104 g 301
»‘g% £ 254 —
& & 20 r
28 g 2 -
g -15 & 157 rH
Estimated between-group difference 10 T
(week 52)-8-4% (95% CI-9-2 to-7-5; p<0-0001)* 054 ]
=20 T T T T T T T T 1 o T T T T T T T T T T T T )
0 4 8 12 16 20 28 36 44 52 0 4 8 12 16 20 24 28 32 36 40 44 48 52
Time since randomisation (weeks) Number at risk Time since randomisation (weeks)
Number of participants (number censored)
Semaglutidegroup 573 562 551 549 536 544 522 529 522 532 Semaglutidegroup 573 572 568 568 566 565 562 562 560 558 557 553 550 545
éiacebog,wfj 572 559 547 537 535 535 525 517 506 520 © O @ @ @ @ ©® © 6 O O 1 @© @

Placecbogroup 572 571 568 563 562 560 559 558 555 552 543 539 535 530

© © @ 6 & 6 6 @ G 6 © (9 @) (14
Butler J et al, Lancet 2024, https://doi.org/10.1016/s0140-6736(24)00469-0
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Major Issue for HF

UK 2002-14

Prevalent HF T1 23% to 920 616 (1.4%) 4w
Wllll.llIllII-

 Crude incidence rate of 1.2/100,000 per =
year

B Individual comorbidities

Anaemia
Cancer
EXT Chronic kidney disease
Dementia
Depression
S\ I viabetes
Dyslipidaemia
Obesity
Osteoarthritis
Thyroid disease
Asthma
| 19 K}
Atrial fibrillation
Hypertension

EEEY Ischaemic heart disease

W oN OV AW N e

50

EX 0
« Mean age at 1t presentation=77 from 76.5 *| IIIIIIIIII 15
[ <1 B
B 6

0

BEREE" FoE

Patients (%)
Cumulative % of patients

[ Peripheral arterial disease

B stroke

Cardiovascular Respiratory

o
2002 2004 2006 2008 2010 2012 2014 2002 2004 2006 2008 2010 2012 2014

« Mean number of comorbidities now 5.4
from 3.4

Estimated HF population in 2020=
1,000,000

Conrad N et al Lancet 2018:391:572



http://www.elsevier.com/termsandconditions

IPD Meta-analysis for FCM

Patients: AFFIRM-AHF CONFIRM-AHF HEART-FID Selected inclusion criteria:
\ - ’ Adult patients with heart failure and iren
; deficiency (ferritin <100 ng/mL or ferritin
4,475 patients Y
P ) . 100-300 ng/mL with TSAT <20%) treated
# 2,241 received ferric carboxymaltose (FCM) ! )
X with ferric carboxymaltose or placebo for
# 2,234 received placebo (PBO) 52 weeks.
Results:?
Outcome FCM PBO Rate/Hazard ratio alueb
© N=2237 N=2233 (95% CIb . PV
——
Primary Total CV hospitalizations and CV death ~ 27.6%  30.5%  RR 0.86 (0.75-0.98) ! 0.029
|
endpoints | e e hospitalizations and CV death ~ 225%  252%  RR 0.87 (0.75-1.01) - 0.076
1
1
Total CV hospitalizations 229%  264%  RR0.83 (0.73-0.96) . 0.009
I
1
Total HF hospitalizations 17.0% 20.2% RR 0.84 (0.71-0.98) - 1 0.025
1
1
Time to CV death 9.2% 9.8% HR 0.97 (0.80-1.17) — 0.724
1
i
Time to all-cause death 11.5% 12.7% HR 0.93 (0.78-1.10) —— 0.393
1
0.5 1.0 1.5
RR (95% CI)
Favours FCM+——  —Favours PBO
Conclusion: FCM significantly reduced the rate of CV and HF hospitalization, but did not reduce mortality rates

Ponikowski P et al 2023. Eur Heart J, ehadS86, https://doi.org/10.1093/eurheart]/ehad586 Recommendations Class Level

Intravenous iron supplementation is recommended in symptomatic patients with

HFrEF and HFmrEF and iron deficiency, to alleviate HF symptoms and improve

quality of life.

Intravenous iron supplementation with ferric carboxymaltose or ferric

derisomaltose should be considered in symptomatic patients with HFrEF and lla

HFmrEF and iron deficiency to reduce the risk of HF hospitalization.



e Do they have to change?
— Registry-based RCTs

* Maybe easier with injectables
— Withdrawal (N1) trials

e ?in non responders, allow trial of new therapies

* HFpEF Trials

— Should there be a change of definition to HFnEF?

e Data from trials and echo registries-50% is too low
— Increased mortality risk and benefits of neurohormonal blockade benefit: 55%-60%

— What cut-point?
e Convenience->55% defines normal in the ASE/EACVI Echo GLs
e Sex differences, >55% men, >60% women

— Focus new trials on “HFnEF” and not those with HFmrEF



? 2030s the arrival of precision medicine for HF

diagnostics: biomarkers, proteomics, metabolomics,
non-coding RNAS, genetic signatures to target newer
therapies-immunological, mMiRNAs??

At the start with amyloid (tafamadis patisiran,
inclisiran) and HCM (mavacantem, aficantem)

Management of HFrEF

To reduce mortality - for all patients

To reduce HF hospitalization/mortality - for selected patients

Volume overload

SR with LBBB = 50 ms SR with LBBB |30—/49 ms or non LBBB = 150 ms
CRT-P/D CRT-P/D

Ischaemic aetiology Non-ischaemic aetiology

G 4020 ey

Atria fibrilation Atrial fibrifation Coronary artery disease Iron deficiency
Digoxin ) PV ) CABG ) (Femcaar )

Aortic stenosis Mivol regugitation  Heort rote SR>70 bpm Black Race ACEL/ARNI intolerance
SAVR/TAVI TEE MV Repair ) Wabradine ) Hydralazine/ISDN)

For selected advanced HF patients

__ McsserimTe ) | LergmMCSmDT

To reduce HF hospitalization and improve QOL - for all patients

Exercise rehabilitation

@Eesc

McDonagh T, Metra M et al . Eur Heart J 2021;42(36):3599-3726



2 Better Prevention-Screening BNP and Asymptomatic LVSD

2

<

North Glasgow MONICA
1252 aged 25-74,randomly
sampled from N. Glasgow.

NPV=99.1

100 4 —

Echocardiography T
Gold Standard for LVSD
LVEF (Simpson’s Rule Method)

Sensitivity (%)
(5]
S
|

Prevalence of LVSD : 3.1% (39) — BN
Symptomatic :  49% (18) 0, | |

0 50 100

Asymptomatic - 51% (19) Specificity (%)

Figure 2: Receiver-operating-characteristic curves for ability
of BNP and NT-ANP to detect left-ventricular systolic

B N P Standard R IA (Pen | nsu |a) dysfunction in whole study population ages 25-T74

Predominantly IHD SOLVD-Prevention-1992!

McDonagh TA et al. Lancet 1993,351:9-13



Best of times?

: Please may see a

cardiologist
and a HF nurse!




Choose your team carefully...

Registrars and Fellows 2023/24

Antonio Cannata, Clare Bannister, Matt Sadler, Dan Hammersley, Owais Musani, Chris Knott, Jeremy Fleri-Soler,
Aamir Shasmi, Antonio Jordan

Heart Failure Nurses
Julia DeCourcey, Denise Leufer, Ludcy Lukose, Hannah Simmonds, Louise Noval
And 8 nurses in the community in Lambeth and Southwark
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