Heart Failure:
Changing Pathways

Fozia Ahmed, MBChB, MD
Manchester Heart Centre
Manchester, UK

Disclosures
Research grants: Medtronic
Honoraria, speaker fees: Abbott, AstraZeneca, Medtronic, Pfizer, Pharmacosmos, Servier, Vifor



From a Terminal Diagnosis to Advances in Treatments for HF

Treatment of heart failure

From two textbooks 1929 and 1974

"...and for all this there is only
digitalis and rest...”

Paul Dudley White: Textbook in Cardiology, 1929

Moderately severe heart failure
Decrease physical activity
Institute digitalis
Give thiazide every day plus potassium
If not enough use furosemide and

J Willis Hurst if insufficient, combine them N e
1920-2011 [HE HEART

J W Hurst: The Heart 3rd edition, 1974

Examples, Karl Swedberg, ESC Congress.

“There are decades when nothing happens,
and there are weeks where decades
happen”

Lenin

After decades of no change in the
management of heart failure, there have
been radical changes in the way we manage
HF
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A Simplistic View: 2 ways the myocardium can fail

Less blood
fills the
ventricles

Less blood
pumped out
of ventricles

Weakened heart muscle Stiff heart muscle
can’t squeeze as well can’t relax normally

Causes of HF

Ischaemic (>60%)

“Systolic heart failure” “Diastolic heart failure”

HF-REF HF-PEF

Non-ischaemic




HFrEF: LVEF <40%

Less blood
DAPA-HF
pumpeq out ‘ >Sep19 ‘
of ventricles VICTORIA
Mar 28
PROVE-HF ‘ r EMPEROR-Reduced ‘
Feb 13 Aug 28
PARADIGM-HF PRIME GALACTIC-HF
Aug 30 Dec 5 Nov 13
MERIT HF,
COPERNICUS, RALES and PARADIGM-HF
Sop CIBIS I EMPHASISH| (IFcesnciny
demonstrated demonstrated improved
de'monstra(t’ed improved improved Stcomas Gith
Weakened heart Muscle | outcomeswitn | Ctcomeswith & outcomeswith | | nepriysin
can’t squeeze as well RASBlockade  putc blockade inplbition
beta-blockade
. ) 1991 1999-2002 1999, 2011 2014
“Systolic heart failure” g ; : :
HF-REF; - : ,
LVEE <40% Subsequent to these trials we have 5 different classes of oral

medications for use in Heart Failure

Debska-Koztowska, A., et al. Heart Fail Rev 27, 419-430 (2022).



Quadruple therapy in HFrEF
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Quadruple therapy is strongly recommended in HFrEF

Pharmacological treatments indicated in patients with (NYHA class 11-1V) heart failure with reduced ejection fraction

(LVEF <40%)

Recommendations

An ACE-| is recommended for patients with HFrEF to reduce the risk of HF

hospitalization and death.''®~ 13

A beta-blocker is recommended for patients with stable HFrEF to reduce the risk of

HF hospitalization and death.!4~120

An MRA is recommended for patients with HFrEF to reduce the risk of HF hospitalization and death.'"1?2

Dapagliflozin or empagliflozin are recommended for patients with HFrEF to reduce the risk
of HF hospitalization and death.'%®1%?
Sacubitril/valsartan is recommended as a replacement for an ACE-| in patients with HFrEF to reduce the risk of HF

hospitalization and death.'®

Class®

Level®

© ESC 2021



Conventional drug sequencing in HFrEF:

Lessbiood ~ Start low and go slow -> therapeutic inertia
pumped out

of ventricles

Table 8 Evidence-based doses of disease-modifying drugs

= L in key randomized trials in patients with heart failure with
duced ejection fracti
Conventional sequencing reduced ejection fraction
Starting dose Target dose
ACE-I
Step 1 ACEi / ARB Captopril 6.25 mg tid. 50 mg tid.
Enalapril 2.5 mg bid. 10—20 mg b.id.
‘ Lisinopril® 2.5-5mgod. 20—35 mg o.d.
Ramipril 2.5 mgbid 5 mgb.id.
Step 2 B_ b I ocC ke r ;rI'ir:Iolaprila 0.5mgod 4 mg od.
Sacubitril/valsartan 49/51 mg b.id. 97/103 mg b.id.
Beta-blockers
Bisoprolol 1.25 mg o.d. 10 mg o.d.
Step 3 Carvedilol 3.125 mg b.id. 25 mg b.id.®
Metoprolol succinate  12.5—25 mg o.d. 200 mg od.
(CR/XL)
Nebivolol® 1.25 mg o.d. 10 mg o.d.
Step 4 MRA
Weakened heart muscle e A
’ Spironolactone 25 mgo.d. 50 mg o.d.
can’t squeeze as well ]
Step 5 SG LTZ | Dapagliflozin 10 mg od. 10 mg o.d.
Empagliflozin 10 mg o.d. 10 mg od.
o H H V24
Systolic heart failure o S S
Uptitration to target doses at each step Sonrlesiean i ol
. . . Losartan 50 mgo.d. 150 mg o.d.
HF-REF ’ Typically requires 6 months or more Valsartan 40 mg biid. 160 mg b.id.

LV E F S 40% Ivabradine 5 mg b.id. 7.5 mg b.id.

Shah A, et al. Heart Failure: A Class Review of Pharmacotherapy. P T. 2017 Jul;42(7):464-472.



Less blood
pumped out
of ventricles

Weakened heart muscle
can’t squeeze as well

“Systolic heart failure”

HF-REF;
LVEF <40%

Conventional drug sequencing in HFrEF:
Why we can ill afford to start low and go slow

Conventional sequencing

Step 1 ACEi/ARB
L
Step 2 B-blocker

Step 3

Step 4

Step 5 SGLT2i

Uptitration to target doses at each step
Typically requires 6 months or more

Shah A, et al. Heart Failure: A Class Review of Pharmacotherapy. P T. 2017 Jul;42(7):464-472.

Men

—_— Ml
- Bladder

= Prostate
- Bowel

= Heart Failure

- Lung

12 18 24 30 36 42 48 54 60

Month of follow-up

Adapted from Stewart et al. More ‘malignant’ than cancer? Five-year survival following a first admission for heart failure.

Journal of Heart Failure 2001:315-2

FIVE YEAR MORTALITY FOR HF WORSE
THAN MI AND CANCER



Rationale for historical sequencing of medications in
HFrEF:

Conventional sequencing
- .Illllllllllll. I I I B | | || | |
Step 1 ACEi/ARB ©MERTHF, - I I EM;:;iEgFand |
’ oo, | s | omoowr) | il
Step 2 B-blocker soLvp |- : demonstrated  * jmproyeq
= demonstrated .  demonstrated improved | | P o |
dernonstra;ed : improved - improved R outcomﬁ; W{th [
Sfan3 Improved 4 & outcomeswith *  outcomes with neprilysin u ROMPAGHEOZIN
tep outcomes with § = . jioselective : MRA inhibition I and [
RAS blockade " beta-blockade : I I dapagliflozin L
1901 | 19992002 : 1999,20m , 2014 | 20152019,
Step 5 & i : -
Uptitration to target doses at each step e e

Typically requires 6 months or more
Quadruple therapy in heart failure

Shah A, et al. Heart Failure: A Class Review of Pharmacotherapy. P T. 2017 Jul;42(7):464-472.



Less blood
pumped out
of ventricles

Weakened heart muscle
can’t squeeze as well

“Systolic heart failure”

HF-REF;
LVEF <40%

Delays in treatment intensification led to
changes in the clinical pathway

Conventional sequencing

Step 1 ACEi/ARB
¥
Step 2 B-blocker

Step 3

Step 4

Step 5 SGLT2i

Uptitration to target doses at each step
Typically requires 6 months or more

Shah A, et al. Heart Failure: A Class Review of Pharmacotherapy. P T. 2017 Jul;42(7):464-472.

Proposed new sequencing

SCMN  B-blocker gd  SGLT2i

g

Step 2

Step 3

All 3 steps achieved within 4 weeks
Uptitration to target doses thereafter




Different iterations of GDMT implementation

L S P
%
SGLT2i 2
Beta-blocker
ACEVARB/ARNI

B



CENTRAL ILLUSTRATION Introducing Quadruple Therapy in Patients With HFrEF

4 Therapies on Board in 4 Weeks

Acute HF Chronic HF De Novo HF

STOP ACEI + ARB [| STOP ACEI « ARB INITIATE ARNI « B-blocker

CONTINUE B-blocker § CONTINUE B-blocker INITIATE in 2-4 weeks SGLT2i+« MRA

INITIATE in hospital ~ ARNI « SGLT2i§ INITIATE ARNI ¢ SGLT2i
INITIATE at discharge MRA

Start low dose ARNI/BB - Uptitrate over time to guideline-directed or maximally-tolerated
doses after all 4 foundational therapies have been introduced

Anticipate potential side effects
Hypotension Declining eGFR Hyperkalemia

a. Assess volume status and
diuretic dose

INITIATE in 2 weeks

b. Consider spacing medications Anticipate an early decline in Consider K* binders
during the day eGFR (~20%) that will recover (e.g. patiromer and
and stabilize with time sodium zirconium cylosilicate)

c. Discontinue therapies that
do not offer CV benefits
(e.g. CCBs)

Sharma A, et al. J Am Coll Cardiol Basic Trans Science. 2022:7(5):504-517.




Heart failure has one of the highest rates of
readmissions among chronic conditions

Tin 4 patients are re-admitted
within 30 days of discharge'3

e-)o

O O About 1in 2 patients are re-
W qlP admitted within 6 months*

https://cardiothinklab.com/strong-hf-study-highlighting-benefits-of-treatment-optimisation/

Men

TN~ — W

= Bladder

= Prostate

— Bowel

= Heart Failure

T = Lung

Month of follow-up

Adapted from Stewart et al. More ’mahgnant than cancer? Five-year survival following a first admission for heart failure.
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

FIVE YEAR MORTALITY FOR HF WORSE
THAN MI AND CANCER



Challenges of post-discharge management

Maijority of heart failure patients are not ACEis, ARBs, MRAs and beta-blockers
closely monitored or treated with showed to improve survival rates.'
optimal doses of GDMT® ! after acute

heart failure admission.

ACEi BB

e CEP
| D wa (D sour

Factors influencing limited adherence to GDMT (Guideline Directed Medical Therapy).'

NN

Physician: Patient: Non-medical:
1. Lack of awareness 1.Age 1. High costs
2. Focus on treating 2. Frailty and sensitivity 2. Limited access
symptoms 3. Intolerance and
3. Fear of adverse effects contraindications

https://cardiothinklab.com/strong-hf-study-highlighting-benefits-of-treatment-optimisation/



Delays in treatment initiation can cause harm in HF

Missed opportunities

Cardiovascular
events

Qutcomes

In hospital i Out of hospital
: _AL : _AL
r Alg A
_'l 1 i >
Decompensation | Discharge
Recompensation
'PIONEER
L. S
" VICTORIA, GALACTIC, SOLOIST
|
)

I B-blocker trials, RAASI trials,
PARADIGM, DAPA-HF, EMPEROR

Abdin, A., et al. Clin Res Cardiol 110, 1150-1158 (2021).



The importance of pre-discharge and early
post-discharge optimisation for AHF

Recommendation Table 3 — Recommendation for
pre-discharge and early post-discharge follow-up of
patients hospitalized for acute heart failure

Recommendation 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
hospitalization is recommended to reduce the risk of

© ESC 2023

HF rehospitalization or death.“%¢



The importance of pre-discharge and early
post-discharge optimisation for AHF

StrongHF: Safety and efficacy ‘

Tr\/lcmi‘torirwg board of the study recommended to terminate the study early

High'intenSity care approaCh VS. Usual care as it was considered unethical to continue with usual care.
1,078 87
. . . . . ; Hospital hospital
« Randomised patients hospitalised with AHF, ;LTI L discharge ospre

out of p| anned assessment of clinical status, laboratory values

¢ NT prO BNP >1500pg/m| 18001 b~ “lisation D].é ﬁ and NT-proBNP concentrations

O [
1 | Weekl  Week2  Week3 Week 6
* on no treatment or sub-optimal dose Wmwy 18-85 ] fow ez ek ook 14
e Half |  Half Full Full Full countries
] yearsold gptimal R optimal | optimal optimal
- Patient with B PRl COMT | COMT oot Endpoint
[ . . ose [ iose aose ose ose
High-intensity care approach: AHF ready tobe i
discharged ! g~
o . - Noorsub- Randomized 1:1 i " e
* Goal of >50% target doses before discharge oo Q o | i, N
o ¥ i mortality
- Pre-discharge i
NT-proBNP** Usual : Follow-up and therapy adjustments per
»1500 pg/mL care it physician's usual practice

* Full target doses attempted within 2 weeks post-dc
. . *ACEI/ARB, ARNI, BB, or MRA; **NT-proBNP criteria for persistent congestion ACEI, angiotensin-converting enzyme
* FO”OW-Up VISItS at 1, 2, 3, and 6 Weeks inhibitors; AHF, acute heart failure; ARB, angiotensin receptor blockers; BB, beta blockers; GDMT, guideline-directed

medical therapy; HF, heart failure; MRA, mineralocorticoid receptor antagonists; NT-proBNP, N-terminal pro b-type
natriuretic peptide

Mebazaa, Alexandre et al. The Lancet, Volume 400, Issue 10367, 1938 - 1952



Results
» Higher rates of full dose therapies in high-intensity group
* 34% relative reduction in HF readmission/death at 180 days

* 44% reduction in HF readmissions
* Similar rates of adverse events between groups

The high intensity care group: 34% relative and 8.1% absolute risk reduction (ARR) in
the combination of death or heart failure readmission.™

CV (cardiovascular) death  HF readmission  All-cause death

26% lower 44% lower 16% lower

STRONG-HF study results demonstrated clear benefits for acute heart failure

patients by adapting the strategy of care.

Mebazaa, Alexandre et al. The Lancet, Volume 400, Issue 10367, 1938 - 1952



Treatment Gap and Projected Clinical Benefits of Rapid

Implementation of Quadruple Therapy in Newly Diagnosed
HFrEF

Estimated Effects of GDMT on 12-Month All-Cause Mortality

A Proportion Eligible for B Discharge Medications Among Patients
Quadruple Therapy Eligible for Quadruple Therapy*

40
0,
100 - 36.3%
35 - A
S 24 - Absolute Risk
= 801 S 30 Difference:
% 70 - 9 14.5% Ab§olute Risk
2 60 S 25. Difference:
= $ 21.8% 24.8%
% 50- 41.5% .
:'E . o ; 20 o
g 40+ 2
3 30- B 15+ .
& 20 15.3% E \/ 5
X 3 10-
o 0- : 5 -
m Eligible for Quadruple Therapy Quadruple Therapy Triple Therapy
(ARNI + BB + MRA + SGLT2i) (RASi + BB+ MRA) 0 -
No GDMT ACEI/ARB + BB Quadruple Therapy
(ARNI + BB + MRA + SGLT2i)

5J, et al. J Am Coll Cardiol HF. 2024;12(8):1365-1377.



Should we be worried about starting triple or
quadruple therapy in patients hospitalised with AHF?

Up to 6 medications started in 3 days after AMI
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Denovo initiation of ARNi; without a run-in phase of ACE-i/ARB

CENTRAL ILLUSTRATION Introducing Quadruple Therapy in Patients With HFrEF

4 Therapies on Board in 4 Weeks

Acute HF Chronic HF De Novo HF

STOP ACE| « ARB J| STOP ACEl - ARB INITIATE ARNI « B-blocker
CONTINUE B-blocker | CONTINUE B-blocker INITIATE in 2-4 weeks SGLT2i+ MRA
INITIATE in hospital ~ ARNI « SGLT2i § INITIATE ARNI « SGLT2i

INITIATE at discharge MRA

INITIATE in 2 weeks

Start low dose ARNI/BB - Uptitrate over time to guideline-directed or maximally-tolerated
doses after all 4 foundational therapies have been introduced

Anticipate potential side effects

Hypotension Declining eGFR Hyperkalemia

a. Assess volume status and

diuretic dose Absence of

b. Consider spacing medications Anticipate an early decline in Consider K* binders H
during the%ay : eGFR (-20%) that will recover (e.g. patiromer and d ngloed ema
. Discontinue therapies that and stabilize with time sodium zirconium cylosilicate) histo ry
do not offer CV benefits
(e.g. CCBs)

Sharma A, et al. J Am Coll Cardiol Basic Trans Science. 2022;7(5):504-517.




Direct initiation of an ARNI De Novo Without Prior
Exposure to an ACE Inhibitor or ARB

« Data from clinical studies and clinical experience indicates that direct initiation of ARNi, without ACE-i/ARB
pre-treatment, is safe and effective

PIONEER-HF (ADHF, LVEF <40%)

* Compared to patients on enalapril, those with denovo ARNI had:

» greater reduction in NT-pro BNP
* Fewer re-hospitalisations for HF

e comparable safety profile

10+
O s o 5 S B TS
o
Z — -104
2% o
E'_g B Enalapril
Z 3 -30-
£3
8 E 407
52
SE 50
(@]
_60- Sacubitril-valsartan
_70 T T T T T T T T 1
Baseline 1 2 3 4 5 6 7 8
Weeks since Randomization
No. at Risk
Enalapril 394 359 351 350 348
Velazquex EJ et al. N Engl J Med 2019;380:539-548 Sacubitril-valsartan 397 355 363 365 349

Table 2. Secondary Efficacy and Safety Outcomes.*

QOutcome

Key safety outcomes — no. (%)

Worsening renal functiont

Hyperkalemia

Symptomatic hypotension

Angioedema

Secondary biomarker outcomes — % (95% ClI)::
Change in high-sensitivity troponin T concentration

Change in B-type natriuretic peptide concentration

Change in ratio of B-type natriuretic peptide to NT-proBNP

Exploratory clinical outcomes — no. (%)

Sacubitril-Valsartan
(N=440)

60 (13.6)
51(11.6)
66 (15.0)
1(0.2)

36.6 (~40.8 to-32.0)
-28.7 (-35.5t0-21.3)
35.2 (28.8 to 42.0)

Enalapril
(N=441)

65 (14.7)
41 (9.3)
56 (12.7)
6(1.4)

25.2 (-30.2t0-19.9)

-33.1 (-39.510-25.9)

83 (-3.6t0-12.7)

Sacubitril-Valsartan vs.
Enalapril

Relative risk (95% Cl)
0.93 (0.67 to 1.28)
1.25 (0.84 to 1.84)
1.18 (0.85 to 1.64)
0.17 (0.02 to 1.38)

Ratio of change (95% CI)

0.85 (0.7 to 0.94)

1.07 (0.92 10 1.23)

148 (1.38 to 1.58)
Hazard ratio (95% CI)§

Composite of clinical events 249 (56.6) 264 (59.9) 0.93 (0.78 to 1.10)
Death 10 (2.3) 15 (3.4) 0.66 (0.30 to 1.48)
Rehospitalization for heart failure 35 (3.0) 61 (13.8) 0.56 (0.37 t0 0.84)
Implantation of left ventricular assist device 1(0.2) 1(0.2) 0.99 (0.06 to 15.97)
Inclusion on list for heart transplantation 0 0 NA
Unplanned outpatient visit leading to use of intrave- 2 (0.5) 2 (0.5) 1.00 (0.14 to 7.07)

nous diuretics
Use of additional drug for heart failure 78 (17.7) 84 (19.0) 0.92 (0.67 t0 1.25)
Increase in dose of diuretics of >50% 218 (49.5) 222 (50.3) 0.98 (0.81t0 1.18)
Composite of serious clinical events{ 41 (9.3) 74 (16.8) 0.54 (0.37 10 0.79)




Direct Initiation of an ARNI De Novo Without Prior
Exposure to an ACE Inhibitor or ARB

* Due to the totality of data, a de novo ARNI approach is now recommended in the
US

* Requires close follow-up, serial assessments (BP, U&E, K+), and consideration
of the risk of hypotension

e Patient selection is key, those receiving denovo ARNI should be free from
hypotension, significant renal disease and avoid frail patients.

* Entresto remains for specialist initiation only in the UK

Velazquex EJ et al. N Engl J Med 2019;380:539-548
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A Simplistic View: 2 ways the myocardium can fail

Less blood
fills the
ventricles

Less blood
pumped out
of ventricles

Grey Zone
Uncertainty in the
management of
patients with
LVEF 41-49%
Weakened heart muscle Stiff heart muscle
can’t squeeze as well can't relax normally
usystolic heart failure” “Diastolic heart failure”

HF-REF: LVEF < 40% HF-PEF LVEF >50%



3 main categories of HF

fL.ﬁssu?lood
ills the
Less blood ventricles
pumped out Less blood

of ventricles

pumped out
of ventricles

— N
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-
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Weakened heart muscle Weakened heart muscle -
can't squeeze as well can't squeeze as well gg!thrz?gxrr?grslﬂ:lly
“Systolic heart failure” HFMREF: “Diastolic heart failure”
_/0Q0
HFrEF: LVEF < 40% LVEF 41-49%

HFpEF LVEF >50%
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Estimated Proportion of the HF Population

1.89

(LVEF <40%)

45%

of HF Patients

<10 1115 16-20 21-25 26-30 31-35 36-40

' HFmrEF HFpEF

" (LVEF 41-50%) (LVEF >509%)
- 14% | 41%
. of HF Patients of HF Patients

14.03
11.51

2.14
51-55 56-60 61-65 66-70 >70

41-45 46-50
Distribution, %

Bozkurt B, et al. J Card Fail. 2023 Oct;29(10):1412-1451.




Changing management of HF with LVEF >40%

Less blood

pumped out
of ventricles

Weakened heart muscle
can’t squeeze as well

Less blood
fills the
ventricles

Stiff heart muscle
can'’t relax normally

HFmrEF
LVEF 41-49%

HFpEF
LVEF >50%
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Future management of HFpEF: Phenotyping
to guide optimal treatment

Spironolactone

2

Systemic
inflammation
a

tG) NYHA .
classli-iit - (¥ NT-proBNP
A & v

Older, vascular ageing phenotype Metabolic, obese phenotype Relatively younger,
low BNP phenotype

Giulio Balestrieri, et al. The Therapy and Management of Heart Failure with Preserved Ejection Fraction: New Insights on Treatment, Cardiac Failure Review 2024,10:e05.
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|

: Society of C r Congress, 25-28 August 2023,
Kosiborod MN. et al Presented at the European Society of Cardiology Congress, 25-28 August

Titrate

Verma S et al. Cell Metabolism 2023
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Iron deficiency is one of the commonest co-morbidities in
heart failure; but we seldom discuss it

Epidemiology’
® o o 0 0 ,
Affects over half of patients
w with chronic heart failure

Affects 4 out of 5 patient
with acute heart failure

Which other co-morbidity affects 4 in 5 patients
admitted with acute heart failure?

Bruno M.L. Rocha et al. JACC 2018;71:782-793



Iron deficiency; more than a co-morbidity in HF

Iron deficiency is implicated in the pathogenesis of many disease processes in heart
failure

* |ID is associated with impaired calcium handling and mitochondrial function?!
« |D associated with reduced cardiac output compared to hon—ID subjects?
 ID a key reason for lack of symptom improvement despite optimisation of guideline-
directed treatments
* |D in heart failure is not benign
 associated with more severe symptoms, higher risk of hospitalisation for heart
failure, and increased mortality

1. The Effect of Iron Deficiency on Cardiac Function and Structure in Heart Failure with Reduced Ejection Fraction https://www.cfrjournal.com/articles/effect-iron-deficiency-cardiac-

function-and-structure-heart-failure-reduced-ejection
2. Martens P, Verbrugge FH, Nijst P et al. Limited contractile reserve contributes to poor peak exercise capacity in iron-deficient heart failure. Eur J Heart Fail. 2018;20:806-8.



https://www.cfrjournal.com/articles/effect-iron-deficiency-cardiac-function-and-structure-heart-failure-reduced-ejection
https://www.cfrjournal.com/articles/effect-iron-deficiency-cardiac-function-and-structure-heart-failure-reduced-ejection

Using The Wrong Threshold Can Lead To Missed Opportunities
For Diagnosis & Treatment Of Iron Deficiency

WHO definition of ID
Adult general population: ferritin < 15 pg/L

Different thresholds proposed diagnosing ID in
patients with chronic inflammatory conditions
(CKD, HF, IBD)

Absolute ID: serum ferritin < 100 pg/L

Functional ID: serum ferritin between 100 - 299 ug/L
+ transferrin saturations (TSAT) < 20%

LACK OF FAMILIARITY WITH THRESHOLDS USED TO
DIAGNOSE ID IN HF -> MISSED OPPORTUNITIES




Iron deficiency; a target for treatment in HF since 2016

August 2021: ESC HF GUIDELINES

When should patients with HF be
Recommended diagnostic tests in all patients with teSted fOr iron dEfiCienCY?

suspected chronic heart failure

Recommendations Class® Level®

BNP/NT-proBNP* | B

12-lead ECG 1 Cc o ege . .
Transthoracic echocardiography | C At in Itlal d IagnOSIS
Chest radiography (X-ray) | C

Routine blood tests for comorbidities, including

full blood count, urea and electrolytes, thyroid ! c

function, fasting glucose and HbA1c, lipids, iron
status (TSAT and ferritin)

©ESC 2021

Recommendations for management of patients with HF and
iron deficiency
It is recommended that all patients with HF are periodically Periodical Iy thereafter

screened for anaemia and iron deficiency with a full blood I

count, serum ferritin concentration, and TSAT. 43



Iron deficiency; a target for treatment in HF since 2016

August 2021: ESC HF GUIDELINES [ 2023 Focused Update of the 2021 ESC Guidelines for the ]

diagnosis and treatment of acute and chronic heart failure

Recommended diagnostic tests in all patients with
suspected chronic heart failure

Recommendations Class® Level® IV iron Class la recommendation for
BNP/NT-proBNP* | B ) ) )
19-lead ECG I C 1. Patients with heart failure, LVEF<50%
Transthoracic echocardiography l c and ID to improve functional status and
Chest radiography (X-ray) | C QOL
Routine blood tests for comorbidities, including
full blood count, urea and electrolytes, thyroid ! c -
function, fasting glucose and HbA1c, lipids, iron g |V FDI or FCM Class "a recommendation for
status (TSAT and ferritin) o

13.5 Iron deficiency and anaemia HF patients with LVEF<50% and ID, to

in HFrEF, HFpEF, and AHF.”*” Oral iron therapy is not effective in reduce the risk of HF hospltallsatlon

Despite guidelines, IV iron prescribed infrequently

Oral iron prescription is common




Follow the guidelines: systematically test & treat all eligible patients

T MR WS T [ 2023 Focused Update of the 2021 ESC Guidelines for the ]

Test every patient with HF
for ID, Initial diagnosis
and annually thereafter

2. Correct hypoferraemia —

diagnosis and treatment of acute and chronic heart failure

IV iron Class la recommendation for

1. Patients with heart failure, LVEF<50%
and ID to improve functional status and

In both outpatients and QoL
iInpatients IV FDI or FCM Class lla recommendation for

3' Don t rOUtlnely prescrlbe HF patients recently hospitalised for HF

Oral irOn in HF with LVEF<50% and ID, to reduce the risk
of HF hospitalisation

It is recommended that all patients with HF are periodically
screened for anaemia and iron deficiency with a full blood I

count, serum ferritin concentration, and TSAT. 45



IV Iron treatment not subject to drug sequencing

Conventional sequencing Proposed new sequencing 2023

/ bl B-blocker o SGLT2i 2023 Focused Update of the 2021 ESC Guidelines for the ]

‘ ‘ diagnosis and treatment of acute and chronic heart failure

Step 2 B-blocker Step 2
Step 3 Step 3 _

Journal of Cardiac Failure Vol. 28 No. 5 2022
Step 4

CLINICAL PRACTICE GUIDELINE: FULL TEXT

Step 5 SGLT2i 2022 ACC/AHA/HFSA I-(iﬁeua:::Itell:ianileufrzr the Management of

Uptitration to target doses at each step All 3 steps achieved within 4 weeks
Typically requires 6 months or more Uptitration to target doses thereafter
. . i i @ESC ) ESC GUIDELINES
HF patients with ID are not required to be on optimal coopansoser oo

GDMT prior to treatment with IV iron.
2021 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

McMurray J and Packer M
https://doi.org/10.1161/CIRCULATIONAHA.120.052926
Circulation. 2021;143:875-877



https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.120.052926
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.120.052926
https://doi.org/10.1161/CIRCULATIONAHA.120.052926

Quadruple therapy |
I

Changing — s
ini
clinical ;

pathways in Changing management in HFmrEF

HF Changing management in HFpEF

IV iron in heart failure

Virtual wards for acute HF |



VW for HF: The importance of specialist care

Patients are at home,
using remote monitoring

devices.
Home kit
from the
hospital. e

Video call

The clinical teams
monltOl’ patlents n - Emergency
remotely. A Button

Community clinical teams: visit
patients when required.
Ambulance: when needed.




Contextualising risk among individuals with worsening HF

A\

~40 —

AN

~20 -
18: =
16 -
14 —
12 =
10

RISK OF ALL-CAUSE MORTALITY FOLLOWING EACH EVENT
(EVENTS PER 100 PATIENT-YEARS)

N B O ©®

XN

X

Non-fatal Mi

Heart Failure (HFrEF, HFmrEF, HFpEF)
Variations of Extreme High Risk

“Stable”
Outpatient HF

Not Applicable

Outpatient
Escalation of
Oral Diuretic

VERY EXTREME
HIGH RISK

EXTREME
HIGH RISK

Not Applicable

Outpatient IV
Diuretic Visit

VERY EXTREME
HIGH RISK

EXTREME
HIGH RISK

Not Applicable

HF
Hospitalization

VERY EXTREME
HIGH RISK

Not Applicable

*Sanjiv J Shah, et al. Semaglutide and diuretic use in obesity-related heart failure with preserved ejection fraction: a pooled analysis of the STEP-HFpEF and STEP-HFpEF-DM trials, European Heart

Journal, 45, 35, (3254-3269), (2024).




1-year survival is better for those discharged from cardiology wards 1-year survival much better for those with HFrEF discharged on all three classes of

disease-modifying drugs

Kaplan Meier plot of survival following discharge from hospital according to ; : ; ; ; "
P P place of care during admissign 2022/23 P 9 Kaplan Meier plot of survival for patients with HFrEF following discharge from
100% ’ hospital according to drugs received, 2022/23
100%
80%
o
g 60% 2 ®ACE/ARB/ARNI + BB + MRA
% @ Cardiology E 50% @ACE/ARB/ARNI + BB
@ ® General Medicine = ©®ACE/ARB/ARNI
R 40% @ Care of the elderly @®No ACE/ARB/ARNI, BB or MRA
20%
0%
50 100 150 200 250 300 350
0% Days
‘o 50 100 150 200 250 300 350 Number at risk
Days
Number at risk P |- 281 69 262 256 245 200 177
. y _ . ACE/ARB/ARNI +BB | 8619 8097 7665 7383 7104 6585 5393 4443
Cardiology 27491 25495 3‘1‘112; fgggg 22425 20710 A 14050 ACE/ARBIARNI | 2207 2070 1974 1891 1826 1674 1349 1100
General Medicine  |25174 22748 18966 17362 14210 11593 No ACE/ARB/ARNI, BB or MRA
Care of the elderly B 5 4334 3705 3368 3155 2954 2694 2217 1806
9483 8170 7334 6759 6309 5556 4506 3627
T T

1-year survival is better for those receiving cardiology follow-up o 1-year survival is better for those having HF specialist nurse follow-up
Kaplan Meier plot of surviva_l following discharge from hospital according to Kaplan Meier plot of survival following discharge from hospital according to HF
cardiology follow-up, 2022/23 nurse follow-up, 2022/23
100% 100%
80% 80%
3 60% g 60%
= 2
U% @ Cardiology follow-up u% ® HF nurse follow-up
2 40% @ No cardiology follow-up 2 40% ® No HF nurse follow-up
20% 20%
0% 0%
Q 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Days Days
Number at risk Number at risk
Cordiotony followup 22219 21044 20018 19181 18515 17157 14152 11488 WFnurssfollowup (o020 36116 33035 32279 30030 28380 23263 18789
No cardiology follow-up | 47736 42571 39384 37120 35279 32109 26317 21348 No HF nurse follow-up 30?89 27560 25509 24U|5B 22891 'ZOBIBZ 1?132 13955




Need for Careful Optimisation During an Episode of ADHF

During WHF Event Following WHF Event

Add Intravenous Acetazolamide (Inpatient)

Add Thiazide Diuretic, as needed (Inpatient or Outpatient) Add Thiazide Diuretic, as needed

Add Rescue Therapies for Diuretic Resistance, as needed
(eg, Tolvaptan, Inotropes, Mechanical Ultrafiltration)

Initial Trajectory _ : Transition to Oral
Presentation Check Treat Congestion Beyond Signs & Symptoms Decongestive
Therapies

Stephen J. Greene, et al. Journal of the American College of Cardiology, Volume 82, Issue 6, 2023, 559-571,



Virtual wards for the management of ADHF

Person with signs and symptoms of
heart failure at risk of admission
requiring urgent review

v

Person has confirmed diagnosis of
heart failure prior to this event

= |

Are there significant signs
or symptoms requiring acute
admission to hospital?

|

Assessment by heart failure specialist
team to establish need for VW care

J

h 4

Suitable for
management

specialist
team

Person meets local criteria
for HF VW care

YES

EARLY

SUPPORTED

A A A4

Assessment
within

by community M Heart failure ESCALATION secondary
heart failure virtual ward care +/-

hospital
admission

DISCHARGE

Equivalence of care is a core principle of VW for HF
* Patients should be managed by HF specialists while on

VW

* Pulmonary oedema or haemodynamic instability is an

exclusion criteria

* Treatment should be equivalent to usual care (i.e
guideline directed treatments optimised in the usual way,
tests conducted in the usual way)

What do successful HF virtual wards offer?

Admissions decided by a senior clinical
decision-maker, with same level of clinical
assessment and decision making as if being
admitted to a hospital bed.

Clearly defined criteria for triaging,
admission, discharge and follow-up,
including personalised and shared decision
making.

Daily virtual review with HF team / MDT.
Robust provision for out-of-hours care.
Prompt access to advanced HF therapies
and advance care planning when indicated

Care under a named HF specialist with clear
lines of responsibility.

Access to specialist HF input from MDT
including practitioners across care settings,
expertise in specialist prescribing, medical,
nursing, AHP and palliative care

Hybrid approach to care with face-to-face
reviews and physical exams when required
Timely access to blood tests and point of
care testing

Remote prescribing enabled to ensure
optimisation of HF prognostic therapies.



Conclusion

* Among the greatest challenges to HF care has been a culture of therapeutic hesitancy whereby

* Clinical risk is underappreciated !

* Therapeutic inertia is accepted

* Benefits of disease modifying treatments for HF in improving health and reducing risk of
death are not appreciated

* Patients are deemed “stable,” and disease modifying, lifesaving, therapies are not initiated
despite patients being eligible *
* New rapid sequencing protocols are designed to tackle clinical and therapeutic inertia.
* Phenotyping and new targetted treatment options for HFmREF and pEF are designed to
stabilise symptoms and reduce hospitalisations
* |Viron carries a class 1 recommendation in patients with HF, ID and LVEF <50%, and is proven
to reduce risk of re-hospitalisation for HF, but is underutilised

1. Stephen J. Greene, et al. Journal of the American College of Cardiology, Volume 82, Issue 6, 2023, 559-571,






How far we have come

Treatment of heart failure

From two textbooks 1929 and 1974

”...and for all this there is only
digitalis and rest...”

Paul Dudley White: Textbook in Cardiology, 1929

Moderately severe heart failure
Decrease physical activity
Institute digitalis
Give thiazide every day plus potassium
If not enough use furosemide and
if insufficient, combine them

J Willis Hurst
1920-2011

J W Hurst: The Heart 3rd edition, 1974

Oral Medical Therapy
Quadruple Therapy

ARNI BB MRA SGLT2i

* Prioritize initiating (at least) low doses
» Prioritize initiating multiple/all medications prior to
dose escalation of any one medication

Quadruple Therapy

Continue -

IMBA SGLT2i

T ARNI BB

» Achieve maximally tolerated or target doses within
4-6 weeks

» Prioritize dose escalation of BB as tolerated (strongest
dose-response data)

» Consider including virtual/remote visits to facilitate
rapid titration

» Serial laboratory monitoring of kidney function, serum
potassium, and NT-proBNP during titration to confirm
safety

Intravenous Medical Therapy

Intravenous Iron

» Among patients with iron
deficiency (ferritin <100 nug/L,
or 100-299 nug/L with
transferrin saturation <20%)

Strength of Recommendation
and Benefit

* Proven to improve HF
outcomes, including
mortality

« Foundational therapy for all
eligible patients, as tolerated

» Proven to improve HF
outcomes other than
mortality

* Therapy should be strongly
considered, as tolerated



Heart Failure

5-Year Mortality

1.0~ LogRank P= 0.6492
0.8

0.6
0.4
0.2

Cumulative Incidence

0.0 | I 1 I I
0 1 2 3 4

Years After Admission

(9, B

[ HFpEF (EF 250%) [ HFbEF (EF 41-49%)  [B HFrEF (EF <40%)

Outcomes: 5-Year Event Rates (%)

Mortality Readmission CV Readmission HF Readmission  Mortality/Readmission
HFrEF 75.3 82.2 63.9 48.5 96.4
HFbEF 7557 85.7 63.3 45.2 97.2
HFpEF 75.7 84.0 589 40.5 97.3
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