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Pharmacologic Standard of Care for Heart Failure With
Reduced Ejection Fraction
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RECOMMENDATION

1. We recommend that in the absence of contraindica-
tions, patients with HFrEF be treated with combina-
tion therapy including 1 evidence-based medication
from each of the following categories:

a. ARNI (or ACEI/ARB);

b. B-blocker;

c. MRA; and

d. SGLT2 inhibitor.
(Strong Recommendation; Moderate-Quality
Evidence).

Table 1. Quality of available evidence to support the use of each
HFrEF therapy according to clinical setting

Quality of evidence supporting recommendation

Chronic New-onset HF

HFrEF drug therapy  ambulatory HF HF hospitalization*
Sacubitril-valsartan High Low Moderate
ACEI/ARB High High High!
B-blockers High High High
MRAs High High High'
SGLT?2 inhibitors High N/A N/A!
Ivabradine High N/A N/A
Vericiguat Moderate N/A NA
Digoxin Moderate Low Low
H-ISDN Moderate Low Low

ACEI, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor
blocker; HF, heart failure; HFrEF, heart failure with reduced ejection fraction;
ISDN, hydralazine and isosorbide dinitrate; MRA, mineralocorticoid receptor
antagonist; SGLT2, sodium glucose transport 2; SOLOIST-WHEF, Effect of
Sotagliflozin on Clinical Outcomes in Hemodynamically Stable Patients With
Type 2 Diabetes Post Worsening Heart Failure.

* Evidence for prescribing HFrEF therapies in the setting of HF hospi-
talization is derived primarily from studies in which patents had been sta-
bilized after admission.

T Evidence for ACEI/ARB and MRA use in the setting of HF hospitalization
is derived primarily from studies of high-risk post myocardial infarction
patients.

*The recent SOLOIST-WHE trial showed thar sotagliflozin (an SGLT1/
2 inhibitor) could be safely prescribed before discharge or shorty after
discharge in patients with diabetes who were stabilized after hospitalization for
heart failure. Ongoing randomized controlled trials will further evaluate the
efficacy and safety of initiating SGLT2 inhibitors in a spectrum of HF pa-




DITIES PER CCS HF RECOMMENDATIONS (INCL. AF, FUNCTIONAL MR, IRON DEF, CKD, DM)

ELIEVE CONGESTION (TITRATED TO MINIMUM EFFECTIVE DOSE TO MAINTAIN EUVOLEMIA)

HFrEF: LVEF < 40% AND SYMPTOMS

Initiate Standard Therapies

ARNI or ACEi/ARB
then substitute ARNI BETA BLOCKER MRA SGLT2 INHIBITOR

Assess Clinical Factors for Additional Interventions

HR >70 bpm and Recent HF hospitalization Black patients on optimal GDMT, Suboptimal rate control for
sinus rhythm + Consider vericiguat ** or patients unable to tolerate AF, or persistent symptoms
+ Consider ivabradine® ARNI/ACEi/ARB despite optimized GDMT

* Consider combination * Consider digoxin
hydralazine-nitrates

Initiate standard therapies as soon as possible and titrate every 2-4 weeks to target or maximally tolerated dose over 3-6 months

Reassess LVEF, Symptoms, Clinical Risk

NYHA 11I/1V, Advanced HF LVEF < 35% and LVEF > 35%,
or High-Risk Markers NYHA 1-1V (ambulatory) NYHA |, and Low Risk
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Empagliflozin (n= 265) Placebo (n=265)

Median (IQR) or n (%) Median (IQR) or n (%)
Age (years) 71(62-78) 70 (59-78)
Sex
Men 179 (67.5) 172(64.9)
Waman R& (27 5) Q735N

[ 53.9% Win ratio: 1.36
cl.ri‘cl:v;?t:::r:! 95% ClI (1.09-1.68) ——
P=00054
Time o death
HFE fraquency
0.2%
Time o HFE
06%
35.9%
KCCQ-T:
Tias, none of
the previous o
| 6.4%
B Empaglifiozin 10 mg winnar 0.25 05 1 2 4
B Placabo winner e e
M Ties placebo empaglifiozin

Fig. 2 | Primary efficacy outcome and components. The stratified win ratio was calculated using a non-parametric generalized pairwise comparison
within heart failure status strata; data are presented as the point estimate and 95% Cl with a two-sided Pvalue. For the components of the win ratio, the
percentages do not reflect randomized comparisons. Please refer to Table 2 for the overall number of events and KCCQ-TSS data. *Hierarchical composite
of death, number of HFEs, time to first HFE and change from baseline in KCCQ-TSS after 90 days of treatment.



DAPA ACT HF-TIMI 68 is an investigator-initiated, randomized, double-blind,
placebo-controlled trial in patients with heart failure who have been stabilized
during hospitalization for acute heart failure, evaluating the effect of in-hospital
initiation of dapagliflozin on the clinical outcomes of cardiovascular death or

worsening heart failure.

é' DAPA ACT HF -
\ TIMI 68

DAPA-ACT

Trial Design

Admission Randomization Follow-up Visit  Follow-up Visit End-of-Study Visit
(Day -14 to Day 0) (Day 0) (Week 1) (Month 1) (Month 2) |
. _ X [ N e _ |
Dapagliflozin \
Patients AR agaall Clinical Clinical Clinical
hospitalized for 1:1 Randomization Assessment o Assessment ] Assessment
Acute HF (double-blind) and Safety and Safety and Safety
Labs Labs Labs
N ~2400

Primary EP: Time to firstoccurrence of CV death or worsening heart failure

(decompensation during index admission, rehospitalization for HF, urgent HF visit) through 2 months
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Evidence supporting increased filling pressures is important for the diagnosis of HF if the
LVEF is >40%. Evidence for increased filling pressures can be obtained from noninvasive
(eg, natriuretic peptide, diastolic function on imaging) or invasive testing (eg, hemodynamic
measurement).

Patients with advanced HF who wish to prolong survival should be referred to a team
specializing in HF. A HF specialty team reviews HF management, assesses suitability for
advanced HF therapies, and uses palliative care including palliative inotropes where
consistent with the patient’s goals of care.

Primary prevention is important for those at risk for HF (stage A) or pre-HF (stage B). Stages
of HF were revised to emphasize the new terminologies of “at risk” for HF for stage A and
pre-HF for stage B.

Recommendations are provided for select patients with HF and iron deficiency, anemia,
hypertension, sleep disorders, type 2 diabetes, atrial fibrillation, coronary artery disease,
and malignancy.
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:\> Diagnostic Algorithm for Patients With Suspected HF

Assessment

« Clinical history
» Physical examination
« ECG, labs

Natriuretic Peptide

» NT-proBNP >125 pg/mL
+ BNP 235 pg/mL

Transthoracic Echocardiography

« Additional testing, if necessary

HF Diagnosis Confirmed

« Determine cause and classify
S
HFrEF
LVEF <40%

——

- Evaluate for precipitating
factors
«|nitiate treatment
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Figure 6. Treatment of HFrEF Stages C and D.




In what proportion

of patients with
HFrEF is this
possible? How can
we achieve this?

\

Recommendations for GDMT Dosing: Sequencing and Uplitration
Refarenced studies that support the recommendations are

summarized in the

COR | LOE |Rec
| 1

In patients with HFrEF, titration of guideline-
directed medication dosing to achieve target
dosas showed to be efficacious in RCTs is rec-
ommended, to reduce cardiovascular mortality

and HF hospitalizations, unless not well toler-
atm.l-lc

In patients with HFrEF, titration and optimiza-
tion of guideline-directed medications as
fraequently as every 1 to 2 weeks depending on
the patient's symptoms, vital signs, and labora-
tory findings can be useful to optimize manage-
ment.
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Atrial fibrillation Atrial fibrillation Coronary artery disease Iron deficiency
ulaf _Digoxin }  PVI ) CABG ) Ferric carboxymaltose )
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Can we do this?
Are we doing

this?

Recommendations for the management of anaemia and
iron deficiency in patients with heart failure

Recommendations Class® Level®

It is recommended that all patients with HF be
periodically screened for anaemia and iron defi-
ciency with a full blood count, serum ferritin
concentration, and TSAT.

Intravenous iron supplementation with ferric
carboxymaltose should be considered in symp-
tomatic patients with LVEF <45% and iron defi-
ciency, defined as serum ferritin <100 ng/mL or
serum ferritin 100—299 ng/mL with TSAT
<20%, to alleviate HF symptoms, improve exer-
cise capacity and QOL.720722724

Intravenous iron supplementation with ferric
carboxymaltose should be considered in symp-
tomatic HF patients recently hospitalized for HF
and with LVEF <50% and iron deficiency, defined
as serum ferritin <100 ng/mL or serum ferritin
100—299 ng/mL with TSAT <20%, to reduce

the risk of HF hospitalization.”">

©ESC 2021




ADVANCED HF — AHA 2022

——

Table 16. ESC Definition of Advanced HF

All these criteria must be present despite optimal guideline-directed treatment:

1. Severe and persistent symptoms of HF (NYHA class Ill [advanced] or IV)

2. Severe cardiac dysfunction defined by =1 of these:

LVEF <30%

Isolated RV failure

Nonoperable severe valve abnormalities
Nonoperable severe congenital heart disease

EF 240%, elevated natriuretic peptide levels and evidence of significant
diastolic dysfunction

3. Hospitalizations or unplanned visits in the past 12 mo for episodes of:
Congestion requiring high-dose intravenous diuretics or diuretic com-
binations
Low output requiring inotropes or vasoactive medications

Malignant arrhythmias

4. Severe impairment of exercise capacity with inability to exercise or low
6-minute walk test distance (<800 m) or peak VO, (<12-14 mL/kg/min)
estimated to be of cardiac origin

Criteria 1 and 4 can be met in patients with cardiac dysfunction (as

described in criterion 2) but who also have substantial limitations as a

result of other conditions (eg, severe pulmonary disease, noncardiac

cirrhosis, renal disease). The therapeutic options for these patients may
be more limited.

e e e - A~ b F~ e e

used to describe this population, including “end-stage,’
‘advanced," and “refractory” HF. In 2018, the European
Society of Cardiology updated its definition of advanced
HF (Table 16), which now includes 4 distinct criteria.’
The revised definition focuses on refractory symptoms
rather than cardiac function and more clearly acknowl-
edges that advanced HF can occur in patients without
severely reduced EF, including those with isolated RV
dysfunction, uncorrectable valvular or congenital heart
disease, and in patients with preserved and mildly re-
duced EF'?® The INTERMACS (Interagency Registry
for Mechanically Assisted Circulatory Support) has
developed 7 profiles that further stratify patients with
advanced HF (Table 17).

Determining that HF and not a concomitant pulmonary
disorder is the basis of dyspnea is important. Severely
symptomatic patients presenting with a new diagnosis
of HF can often improve substantially if they are initially
stabilized. Patients should also be evaluated for nonad-
herence to medications®'" Finally, a careful review of
medical management should be conducted to verify that
all therapies likely to improve clinical status have been
considered.



EMPA-

KIDNEY

Oxford, UK; Ingelheim, Germany and Indianapolis, U.S. 16 March 2022 - The EMPA-KIDNEY trial, evaluating the effect of
empagliflozin in adults with chronic kidney disease (CKD), will stop early based on a recommendation from the trial’s
Independent Data Monitoring Committee. This follows a formal interim assessment that met prespecified criteria for
positive efficacy, announced the Medical Research Council (MRC) Population Health Research Unit at the University of
Oxford, Boehringer Ingelheim, and Eli Lilly and Company (NYSE: LLY).

As the largest SGLT2 inhibitor trial in CKD to date, EMPA-KIDNEY is evaluating the efficacy and safety of empagliflozin in
adults with CKD who are frequently seen in clinical practice but who have been under-represented in previous SGLT2
inhibitor trials, therefore addressing a critical unmet need. The trial includes people:!2

* with mildly to severely reduced eGFR (a measure of kidney function);
* with normal and increased levels of albumin (a type of protein presentin the urine);
* with and without diabetes;

* with CKD attributable to a wide range of underlying causes.

EMPA-KIDNEY is a large, double-blind, randomized, placebo-controlled, academic-led trial, including more than 6,600
adults with CKD.? The trial is being conducted, analyzed, and reported by the MRC Population Health Research Unit at the
University of Oxford. The primary endpoint of the trial is a composite of kidney disease progression®* or cardiovascular death.
Key secondary outcomes include cardiovascular death or hospitalization for heart failure, all-cause hospitalization, and all-
cause mortality.?

“Worldwide five to ten million people die each year from chronic kidney disease and many lives are severely disrupted by
dialysis treatment,” said Associate Professor William Herrington, Clinician Scientist Oxford Population Health, Honorary
Consultant Nephrologist, and EMPA-KIDNEY co-Principal Investigator. “We studied a wide range of patients with declining
kidney function with the aim of delaying the need for dialysis and avoiding heart disease in as many of them as possible.”

e thrilled that the trial has shown that empagliflozin is beneficial among the patients studied in EMPA-KIDNEY,” said
Professor Richard Haynes, co-Principal Investigator. “We are very grateful to all of the participants who have made this trial



pear to respond to medical therapies similarly to patients
with HFrEF. Thus, it may be reasonable to treat these
tients with GDMT u
Results from the DELIVER and DAPA-HF Phase Il trials demonstrate
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Figure 11. Recommendations for Patients With Mildly Cl, 0.76-1.0]), with no benefit on all-cause mortality.




Recommendation-Specific Supportive Text

Treatment of HFpEF 1. Therole of blood pressure controlis well established
for the prevention of HF, as well as for reduction
of other cardiovascular events and HF mortality in
patients without prevalent baseline HF.'-321-24 The
SPRINT (Systolic Blood Pressure Intervention)
trial and meta-analyses established that more
intensive blood pressure control in patients with
high cardiovascular risk significantly reduces HF
| and other cardiovascular outcomes?*® In recent
Symptomatic HF with ARNi* clinical practice guidelines for hypertension, blood

s | pressure targets in HFpEF are extrapolated from
those for treatment of patients with hypertension
in general?® However, the optimal blood pressure
goal and antihypertensive regimens are not known
for patients with HFpEF. RAAS antagonists includ-
ing ACEi, ARB, MRA, and possibly ARNi, could be
first-line agents given experience with their use in
HFpEF trials 81016202728 Beta blockers may be used
to treat hypertension in patients with a history of

27 . . . .
Figure 12. Recommendations for Patients With Preserved MI,*" symptomatic CAD, or AF with rapid ventrlcu!ar
LVEF (>50%). response. These effects need to be balanced with




SICkKIdS & Patients at the Heart of HF Research

Population Health
Research Institpte

HEALTH THROUGH KNOWL
THE
INSTITUT DE
CARDIOLOGIE Canadian Heart Function Allia UNIVERSITY OF
DE MONTREAL BRITISH
— National Governance Model COLUMBIA
de Montréal

Scientific Steering Committee
Dr. J.L. Rouleau (Chair), M. Bains (Co-Chair) (patient), D. Hartell (ED), Dr. A. Ducharme, Advisory Board

Dr. S. Yusuf, Dr. A. Jeewa, Dr. E. O’'Meara, Dr. A. King, Dr. S. Virani, Dr. A. Tang, Dr. P. Joseph,
Dr. S. Mital, Dr. L. West, C. Wong, S. Bédard (patient), S. Jinkerson-Brass (Indigenous Elder Patient Advisory Committee
and Knowledge Holder), Dr. J. Parker, Dr. A. Krahn, Dr. E. Lonn, Dr. D. Banner-Lukaris,
Dr. M. King, Dr. M-A. Chaix, Dr. C. Yip (caregiver), Dr. R. McKelvie, Dr. M. McGthon Indigenous Peoples
M. Harvey (patient), Dr. B. Clarke, Dr. S. Anand, M. Waddi
Dr. N. Hawkins, Dr. C. Demers, Dr. |. Gaboury, Dr. S. Lepage, Dr. C The CHF Alliance is...

-

132 Investigators (42% women)
11 Patient/Caregiver Partners
Scientific Director Scientific Co-Director Associate-S 14 .
Dr. Jean Rouleau Marc Bains Dr. Anig! lndlgenous Partners
26 Early Career Investigators
Executive Director Indigenous Team Lead Peds .
David Hartell Dr. Alexandra King Dr. 23 Projects
Digital Health Platform Access Team Lead Patient P 07 Cross Cuttmg Themes
Dr. Tony Tang Dr. Sean Virani Sy 05 Platforms

Marc Bains, co-founder of HeartLife Foundatlon a national non-profit 29 Partners '
from © provinces & ' territory

organization advocating for heart failure patients and caregivers — is co-leading and 28 hospital centers
the new alliance. “The CHF Alliance is patient-driven, encompassing children to with over $10.3M in cash

. ke and $16.4M in-kind
seniors, rural to urban communities.



What do

Patients with
HF Want?

CHFA

Patient Priorities

v’ Receipt of rapid & accurate diagnosis
v’ Improving access to & equity of care
v’ Self-management & empowerment

v" Improving access to reliable
information

v" Lifestyle issues, mental health, sex &
exercise

v’ Virtual care & innovative interventions




SSV Société des sciences
vasculaires du Québec

Chef de file en santé vasculaire.

APPLICATION * SITE WEB * BALADOS * VIDEO EXPLICATIVE * ETUDES DE CAS
Nouvelle mise a jour disponible prochainement
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Recommandation

ISGLTZ Considérations de prescription
=+ Patlent ateint de diabéte de type 2 &

+ + Patient atteint de diabéte de type 2 &
risgue ébevé ?

Pozaloghe
Patlent atteint de diabéte de type 2

& risque élevé ? » AVEC insuffisance cardiaque

risgue élevé 7
» AVEC insuffisance cardiaque
*» FE=40%

FE=40% Effets secondaires communs

Facteurs de nsque d'acidocétose

FE> 40% Empagliflozine (avec DFGe

Insubine
Définition d’'un patient diabetique a
risque élevé

Néphropathie dinbétique

) . Lignes directrices 2018 - Diabéte Canada.

» Arréter ou diminuer le diurétique avec
Tableau cliguez ici Sulvl

]

- -

¥ Maladie cardiovasculaire &
athérosclémtigue clinique, néphropathie
chronigue ou insuffisance cardiaque
ou

¢ age = 60 ans avec = 2 factew s de nsque

Remboursement par ks RAMG -

CV (patients déjd traltés avec bloqueur
du gystéme rénine-angiotendine, statine
et aspirine si indiguée)




Involve the
first line
and the
patients

Great management algorithms but little guidance on how to realistically achieve the goals
within reasonable time given the following constraints

1. Laboratory and imaging diagnostic tools not accessible to all and related to important
delays in outpatient settings namely - How can we improve this?

a. Consider point of care for labs/NPs
b.  Consider locally administered TTE with Al guidance (project)

Reimbursement issues related to missing recommendations or provincial

decisions - long delays between publication of studies and publication of guidelines, e.g. HFpEF
and SGLT2i or CKD and SGLT2i

Not enough evidence for acute use of SGLT2i ? Ongoing studies (hence difficult to cover
the use for non-diabetic or well-controlled diabetic patients in the month following acute HF)

Not enou&h evidence for IV iron regarding hard outcomes? NEWER
FORMULATIONS ARE NOT reimbursed for all patients (rapidly infused formulations) — ongoing
studies and need for HFpEF-HFmrEF inclusive studies

Emphasis put on PREVENTION OR AT RISK OF HF mainly done by the AHA guidelines —

much more efficient than acting late in the course of the disease

PATIENT PRIORITIES to be addressed and patients to be involved in development and

diffusion of guidelines

Update the TOOLS/move closer to the healthcare provider, to the caregivers and
to the patients to facilitate and accelerate use (e.g. SSVQ App for patients with diabetes),
focusing on acting EARLY and on ACTING FAST for those with overt disease



