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Positive Outcome Trials in HFrEF (or subsets thereof)
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Positive Outcome Trials in HFrEF (or subsets thereof)
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Therapeutic algorithm for a patient with symptomatic HF with
reduced ejection fraction. ESC/HFA 2016 Guidelines

Patient with symptomatic* HFrEF® Bl ciass |
¢ Class lla

Therapy with ACE-I° and beta-blocker

(Up-titrate to maximum tolerated evidence-based doses)

—

% Still symptomatic Mz .
et and LVEF <35%

S

o Yes l
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E Add MR antagonist®®

ﬁ (up-titrate to maximum tolerated evidence-based dose)

n

: Yes
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Z Still symptomatic No >
—— and LVEF <35%

Yes l
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Able to tolerate Sinus rhythm, Sinus rhythm,"
ACEI| (or ARB)"s QRS duration =130 msec HR =70 bpm

or a history of symptomatic VT/VF, implant ICD
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high RAASi doses offer better CV protection
for patients with HF

ATLAS! SECURE?

Double-blind, prospective trial assessing the Double-blind, prospective trial evaluating the

effects of lisinopril on CV outcomes in patients effects of long-term ramipril and vitamin E on
with HF (NYHA 11-1V) with ejection fraction <30% atherosclerosis progression in patients at high risk
of CV events

Compared with low-dose RAASI, high-dose RAASI Compared with low-dose, patients receiving
may be more effective at reducing atherosclerosis high-dose losartan had:
progression in patients with high-risk of CV events risk reduction of all-cause mortality or

risk reduction of all-cause mortality
HR 0.92; P=0.128 -

HF hospitalisation
HR 0.90; P=0.027

Placebo (n=227) —_

risk reduction of CV_mortality i
HR 0.90; P=0.073 P=0.033

Ramipril 2.5 mg/d

ramipril effect

risk reduction of HF hospitalisation
HR 0.87; P=0.025

risk reduction of CV_mortality or
CV hospitalisation
HR 0.91; P=0.034

fewer hospitalisations

3,819 vs 4,397; P=0.021 e )mg/d — P=0.028*

lower risk of HE hospitalisation Y D oo LR

. D— Mean (SEM) maximum intimal-medial
1,199 vs 1,576; P=0.002 S hiokness (mmiyean

risk reduction of CV mortality or
HF hospitalisation
HR 0.88; P=0.011

VW'

» *ys placebo.
1. Packer M, et al. Circulation. 1999;100:2312-18; 2. Lonn EM, et al. Circulation. 2001;103:919-25; 3. Konstam MA, et al. Lancet 2009;374:1840-8.



Increasing or INCREMENTAL Combinations of recommended
therapies are consistent with improved outcomes

A network meta-analysis of 58 RCTs in HFrEF

CV mortality HF hospitalisations

HR (95% credible interval) HR (95% credible interval)

ARNi+BB+MRA vs placebo 0.36 (0.16-0.71) —— ARNi+BB+MRA+IVA vs placebo 0.25 (0.07-0.99) —I—
ACEi+BB+MRA+IVA vs placebo 0.41 (0.19-0.82) . P— ACEi+ARB vs placebo 0.26 (0.08-057) | —ll— :

ACEi+BB+MRA vs placebo 0.45 (0.25-0.79) —— ARNI+BB+MRA vs placebo 0.27 (0.07-1.07) —-——
ARB+BB vs placebo 0.47 (0.24-0.82) —— ARB+BB vs placebo 0.31(0.07-1.29) |—m
ACEIi+BB vs placebo 0.5(0.19-1.12) " ACEi+BB vs placebo 0.34 (0.17-0.56) ——
ACEi+MRA vs placebo 0.56 (0.31-0.95) —a— ACEi+BB+MRA vs placebo 0.34 (0.13-0.91) —.—
ACEi+BB vs placebo 0.56 (0.37-0.75) —— ACEi+MRA vs placebo 0.36 (0.12-0.96) —|—
BB vs placebo 0.62(0.27-1.32) = ACEi+ARB+BB vs placebo 0.42 (0.16-1.23) =
ACEi+ARB vs placebo 0.80 (0.43-1.33) L BB vs placebo 0.45 (0.13-1.39) L
ACE:i vs placebo 0.81 (0.60-1.04) + ACEi vs placebo 0.52 (0.32-0.76) ——
ARB vs placebo 0.85(0.51-1.28) —.— ARB vs placebo 0.53 (0.26-1.03) —I——
I |
1 1

HR HR

* ACEi, angiotensin-converting-enzyme inhibitor; ARB, angiotensin Il receptor blocker; ARNi, angiotensin receptor neprilysin inhibitor; BB, beta-blocker; CV, cardiovascular; HF, heart failure; HFrEF, heart failure with

reduced ejection fraction; HR, hazard ratio; IVA, ivabradine; MRA, mineralocorticoid receptor antagonist; RCT, randomised controlled trial.
Komajda M, et al. Eur J Heart Fail. 2018;20:1315-22.



Medical therapy for heart failure:
the evidence exists, but is it being followed?

Percentage

Percentage

2588 US outpatients with chronic HFrEF (CHAMP-HF registry)
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Greene J et al. Am Coll Cardiol. 2019;73:2365-83; Greene J et al. Am Coll Cardiol. 2018;72:351-66

Minority of patients received target doses
of RAAS inhibitor at baseline, with
Initiation/dose increase occurring in <10%
over 12 months

Older age, lower BP, more severe
functional class, renal insufficiency and
recent HF hospitalization were
independently associated with lower
medication utilization or dose

Not receiving Medication
1% to 49% of Target
50% to 99% of Target

M 100% or More of Target



Physicians' guideline adherence is associated with long-term
outcomes in outpatients with HFrEF: the QUALIFY international
registry

HF death HF hospitalization or CV death
7] o
- Adherence Score equals .7 2 I
_ - = Adherence Score equals .8 - Adherence Score equals .7
= Adherence Score equals 1 — = Adherence Score equals .8
- = Adherence Score equals 1
— N
(=
o
A -
o

|

Cumulative Incidence
0.15
|

0.10
|

0.05
1

Cumulative Incidence
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
|

0.00
|

I
0 2 4 6 8 10 12 14 16 18 ' ' ! } ' ' ' ! ! '
0 2 4 6 8 10 12 14 16 18

Time-to-event (months) Time-to-event (months)

Komajda M, Schope J, Wagenpfeil S, et al.. Eur J Heart Fail. 2019;21(7):921-929.



Hyperkalaemia is common in patients with HF in real-world
clinical practice

Objective

» This study investigated 1-year incidence, predictors,
and associated outcomes of dyskalaemia in patients
with HFpEF (EF 250%), HFmrEF (EF 40-49%),
and HFrEF (EF <40%)

Hyperkalaemia event rates in patients
with HF by ejection fraction

(SwedeHF Registry 2006—2011, 1-year follow-up, N=5,848)

@30 -
S 25,8
Key outcomes -5 24,7 244
c
« 24.4% of participants experienced at least one mild g °>’
hyperkalaemia event (K* >5.0 mEg/L) within 1 year =0 20
of follow-up n .S &
* 10.2% had moderate or severe hyperkalaemia GC) GEJ
(K* >5.5 mEg/L) within 1 year of follow-up = D10
. . . ©
» Adjusted risk of moderate or severe hyperkalaemia o x
was highest in patients with HFpEF and HFmrEF 8_ >
Risk factors for hyperkalaemia 20
_ K+ >5.5 mEq/L K+ >5.0 mEq/L
« Male sex, baseline K* 4.5-5.0 mEqg/L, lower eGFR,
Hb <120 g/dL, DM history, COPD, NYHA class =11,
use of MRA and non-use of BB B HFpEF  m HFmrEF = HFrEF Overall

* BB, beta-blocker; COPD, chronic obstructive pulmonary disease; DM, diabetes mellitus; EF, ejection fraction; eGFR, estimated glomerular filtration rate; Hb, haemoglobin; HF, heart failure, HFpEF, heart

failure with preserved ejection fraction; HFmrEF, heart failure with mid-range ejection fraction; HFrEF, heart failure with reduced ejection fraction; K*, potassium; MRA, mineralocorticoid receptor antagonist;
NYHA, New York Heart Association; SwedeHF, Swedish Heart Failure Registry.Savarese G, et al. JACC Heart Fail. 2019;7:65-76. 10



Elevated K* was associated with
dose reduction/discontinuation of RAASi*

Patients on maximal RAASI dose had their treatment reduced or stopped
after a hyperkalaemic event nearly half the time

60 - B Maintained dose m Discontinued I Down-titrated
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Mild hyperkalaemia Moderate-to-severe hyperkalaemia
(K+ 5.1-5.4 mEq/L) (K+ 25.5 mEq/L)
(23,556 hyperkalaemic events experienced across doses) (11,608 hyperkalaemic events experienced across doses)

* *Patients with CKD at Stages 3-4 were enrolled in the study. Only those patients who were on maximum RAASi dose were included within this part of the study (which is why the total numbers do not equal 100%).
CKD, chronic kidney disease; K*, potassium; RAASI, renin-angiotensin-aldosterone system inhibitor.
Epstein M, et al. Am J Manag Care. 2015;21:5212-20.



Limitations in adherence to HF therapies due to physiological
limiting factors leading to undertreatment or lack of optimization

At target dose = Maximally tolerated dose = At physiological target ®In titration = Undertreated

IVABRADINE ACE/ARB, ARNI, OR MRA
PHYSIOLOGICAL HR<60 bpm, SR, HR <70 bpm /77 bpm, HYDRALAZINE-NITRATE Creatinine >221 mmol/l
LIMITATIONS SBP<85 mm Hg NYHA -1V ACEIi/ARB: creatinine >220 mmol/l, K >5.0 mmol/l

K>5.0 mmol/l, SBP <95 mm Hg

, , ARNI: NYHA Il to IV despite GDMT
Jarjour M et al. JACC Heart Fail. 2020;8:725-38 LVEF>35%: eGFR <30 ml/min:

K >5.4 mmol/l, SBP <95 mm Hg



Patients who benefit most from RAASi are the ones at greatest risk
of hyperkalaemia

Dilemma: Hyperkalaemia vs RAASI benefits?

Prescribe RAASI and Discontinue/
accept the presence

reduce RAASI and

e lose the benefits on
of hyperkalaemia® clinical outcomes?

DILEMMA

* RAAS], renin-angiotensin-aldosterone system inhibitor.

* Palmer BF, et al. N Engl J Med. 2004;351:585-92.



Spironolactone reduces mortality irrespective of K* level

Increased mortality

80+
——=Placebo === Spironolactone
60+
2 .
3 « Hyperkalaemiais
g 40 associated with a
] higher incidence of
S mortality
; — Significantly lower
; in patients receiving
o active treatment
£ 201 than in those
o receiving placebo
(P<0.0001)
| | |
3 4 5 6

Week 4 potassium

Shaded area of graph represents 95% confidence intervals.
Vardeny O, et al. Circ Heart Fail 2014;7:573-579



Unravelling the interplay between HK, RAASi use and clinical
outcomes

Risk of CV death due to HK was no longer statistically significant after controlling for RAASi therapy
discontinuation; data from the ESC-HFA-EORP Heart Failure Long-term Registry (n~9000)

. . Risk of CV death
+ =
Mediator K* at baseline, mEq/L HR (95% Cl) P-value
5-55 0.89 (0.76, 1.05) 0.171
ACEi discontinuation
>5 0.97 (0.74, 1.27) 0.814
5-55 1.04 (0.90, 1.20) | 0.623
ARB discontinuation
>5 1.03(0.79, 1.34) 0.827
5-55 0.99 (0.85, 1.15) — 0.898
MRA discontinuation
>5 0.85 (0.66, 1.10) 0.213
Is HK a risk marker for RAASI discontinuation rather 0.5 1 1.5

than being a risk factor for worse outcomes? Reduced risk of CV death Increased risk of CV death

* ACEI, angiotensin-converting-enzyme inhibitor; ARB, angiotensin Il receptor blocker; CV, cardiovascular; ESC-HFA-EORP, European Society of Cardiology Heart Failure Association EURObservational
Research Programme; HK, hyperkalaemia; HR, hazard ratio; MRA, mineralocorticoid receptor antagonist; RAASI, renin-angiotensin-aldosterone system inhibitor.
Rossignol P, ef al. Eur J Heart Fail. 2020;22:1378-889.



RAASI therapies and increased risk of hyperkalaemia

ACE

Inhibitors

Diabetes Renal failure

ARB/ARNI

ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; MRA, mineralocorticoid receptor antagonist; RAASI, renin—
angiotensin—aldosterone system inhibitor - Einhorn LM, et al. Arch Intern Me@009;12:1156—-1162



Conclusions

U RAASIremain the mainstay of HFrEF therapy

U For full benefits we should make very effort to reach
recommended doses

U Potassium elevation may be a perceived barrier to
optimal RAASI dosing, but maybe we are not trying hard

enough



