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Objectives

* What to consider in your differential of a new onset HFrEF or HFpEF
patient?

* What new therapies are available in the treatment of HF?
* Review changes in the 2021 CCS HF guidelines

 When to refer and clues to identify a sliding patient?



HEART FAILURE IS A GROWING EPIDEMIC

HEART
FAILURE

is on the

RISE
in

CANADA.

600,000
CANADIANS

are living with

HEART
FAILURE.

50,000
CANADIANS

are diagnosed
each year with

HEART
FAILURE.

1.2

CANADIANS
has been touched by

HEART
FAILURE.

HEART
FAILURE

costs
more than

$2.8 BILLION
per year.




ESC 2016 definition

Ponikowski P et al. EHJ 2016;37:2129-200

Table 3.1 Definition of heart failure with preserved (HFpEF), mid-range (HFmrEF) and reduced ejection fraction
(HFrEF)
Type of HF HFrEF HFmrEF HFpEF
Symptoms * Signs Symptoms * Signs Symptoms * Signs®

% LVEF <40% LVEF 40-49% LVEF =50%

E _ |. Elevated levels of natriuretic peptides”; |. Elevated levels of natriuretic peptides®;

3 2. At least one additional criterion: 2. At least one additional criterion:

e a. relevant structural heart disease (LVH and/or LAE), a. relevant structural heart disease (LVH and/or LAE),

b. diastolic dysfunction (for details see Section 4.3.2). b. diastolic dysfunction (for details see Section 4.3.2).




LESS COMMON

Echocardiogram, ECG, plus recommended lab testing for all patients

(CBC, creatinine, ferritin, TSH, troponin, NP)
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Precipitants
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FIGURE 24-5 [dentified triggers for acute heart failure hospitalization in the OPTIMIZE-HF Registry. HTN = hypertension. (From Fonarow GC, Abraham WT, Albert N,
at al: Factors identified as precipitating hospital admissions for heart failure and clinical outcormes: Findings from OPTIMIZE-HF. Arch Intern Med T68:847, 2008.)



**Vitally important to
do a 36 hour washout

E nt re Sto when going from ACEi

to Entresto**

¢ Dual-acting ARNI ¢
MEP inhibition AT1R blockade
MEP
|
!
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PARADIGM-HF: Primary endpoint

Enalapril e 117
(n=4212) 914

LCZ696
(n=4187)

o = AN NMNW ON

Kaplan-Meier Estimate
of
Cumulative Rates (%)

HR = 0.80 (0.73-0.87)
P =0.0000002
Number needed to treat = 21

0 } i + : : : |
0 180 360 540 720 900 1080 1260
Patients at Risk_ Days After Randomization
LCZ696 4187 3922 3663 3018 2257 1544 896 249
Enalapril 4212 3883 3579 2922 2123 1488 853 236

McMurray NEJM 2014



ICD eligibility after Entresto initiation in PROVE HF

Frequency (N)
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Felker GM et al. Circulation. 2021;144:180-182




New kid on the block: SGLT2 inhibitors

* Work in the proximal tubule to block the reabsorption of glucose back
into the bloodstream

SGLT2 inhibitors
suppress the
action of SGLT2

excretion

©  Reduce glucose Zabbour SA. Postgrad Med. 2014; 126:111-117.
reabsorption



** Counsel around sick day

SGLT2 inhibitors management**

A Primary Outcome

100n 397 Hazard ratio, 0.74 (95% CI, 0.65-0.85)
X 80  20- r
8 704 5
60 -
:?%. 10-
£ 50-
2 w0 7
- _ 0 T T T T T T
2 30 0 3 6 9 12 15 18 21 24
S 204
10
0_ | I | I I I I |
0 3 6 9 12 15 13 21 24
Months since Randomization
No. at Risk
Placebo 2371 2258 2163 2075 1917 1478 1096 593 210

Dapagliflozin 2373 2305 2221 2147 2002 1560 1146 612 210

McMurray JJV et al. NEJM 2019. 381(21): 1995-2008.



Post hoc analysis of DAPA HF

Serious Ventricular Arrhythmia / Resuscitated Cardiac Arrest / Sudden Death
=

-
o

0.05

Cumulative Probability

HR 0.79 (95%CI 0.63-0.99), p=0.037

S
=

0 90 180 270 360 450 540 630 720
Days since Randomization
Number at risk
Placebo 2371 2317 2257 2202 2047 1599 1196 646 223
Dapaglifiozin 2373 2329 2273 2223 2098 1639 1218 653 227

Placebo Dapaglifiozin

Curtain JP et al. Eur Heart J 2021 Aug 27



TREAT COMORBIDITIES PER CCS5 HF RECOMMENDATIONS (IMCL. AF, FUNCTIOMAL MR, IROM DEF, CKD, DM)

DIURETICS TO RELIEVE CONGESTION (TITRATED TO MINIMUM EFFECTIVE DOSE TO MAINTAIN EUVOLEMIA)

HFrEF: LVEF = 40% AND SYMPTOMS

Initiate Standard Therapies

ARMI or ACEI/ARB
thin substicuta ARMNI BETA BLOCKER MRA SGLTI 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 patlents unable to tolerate AF, or persistent symptams
= Cansider ivabradine® ARMI/ACEIARB despite optimized GDMT
= Consider combination + Consider digoxin
Fydralazine-nitrates

Initiote stondard theropies as soon as possible and titrate every 2-4 weeks to target or maximally tolerated dose over 3-6 months

Reassass LYVEF, Symptoms, Clinical Risk

MYHA INAY, Advanced HF LYVEF = 35% and LYEF > 35%,
ar High-Risk Markers MNTHA I-1V (ambulatory) NYHA I, and Low Risk
COMNSIDER
* Referral for advanced HF Refer to CCS CRT/ICD Continue present mManagement,
therapy (mechanical circulatory recommendations reassess as noeded
supportoransplant)

* Referral for supportive/palliative care

2021 CCS HF guidelines

(3512W3XT "IHYI-4135 ‘NOILVINGT) 53dVHIHL JID0T10IVIHYYHA-HNOM



Cumulative Impact of Evidence-Based
Heart Failure with Reduced EF Medical Therapies

Relative-risk 2 yr Mortality
None - - 35%
ACEIl or ARB | 23% 27%
Beta Blocker | 35% 18%
Aldosterone Ant | 30% 13%
ARNI (repacing aceiars) | 16% 10.9%
SGLT2 inhibitor 17% 9.1%

Cumulative risk reduction if all evidence-based medical therapies are used:
Relative risk reduction 74.0%, Absolute risk reduction: 25.9%, NNT=3.9

Updated from Fonarow 0, et al. Am Heart J 2071;1671:1024-1030 and Lancet 2008, 372 1195-1196




Dealing with comorbidities

AF — rate control, some will require rhythm control

CAD — revascularization when appropriate

OSA — weight loss, CPAP = will also help with AF if they co-exist
Fe-deficiency — role for IV iron if iron sats < 20%

Cardiac rehab

Encouraging dietary and medication compliance



Causes of death in HF patients

T 2 P P

-

&
NYHA Il NYHA Il NYHA IV

LVEF and NYHA class
have a strong impact
on the proportion of
0-30% 31-40% 41-50% >50% sudden cardiac death
LVEF in patients with HF

1.4%

% Sudden Cardiac Death

Adapted from HFSA review course
Gorgels AP et al. Eur Heart J. 2003;24:1204-12009.



Risk of SCD has decreased with GDMT
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Shen Let al. N Engl J Med 2017;377(1):41-51.



CRT: Appropriate patient selection

1%

(nonresponders)

QRS (120-130 ms)
non-LBBB morphology

Ischemic cardiomyopathy
males

QRS =150 ms
LBBB morphology
nonischemic

cardiomyopathy
High females
(responders)

Tolosana JM et al. Heart Failure Clin 13 (2017): 233-240.

19



Who to refer and other clues

* Worsening renal function with
increasing diuretics in someone who is
clearly volume overloaded is a sign of
either low CO or RV failure

ESHF pts may have clear lungs and no
edema, they may present just with a
grossly elevated JVP and abdominal
symptoms (increased LFTs, ascites,
nausea, low appetite)

* Asymptomatic hypotension (SBP in the
90’s) is often seen in advanced HF and
is not an indication to d/c GDMT

Remember acronym to assist in

decision making for referral to
advanced heart failure specialist:

I-NEED-HELP (also see Table &)

I: IV inotropes
N: NYHA HIB/IV or persistently elevated
natriuretic peptides

E: End-organ dysfunction

E: Ejoction fraction <35%

D: Defibrillator shocks

H: Hospitalizations >1

E: Edema despite escalating diuretics
L: Low blood pressure, high heart rate

P: Prognostic medication - progressive
intolerance or down-titration of GDMT



Less
severe Early Referral - Golden Window for Referral — Referral Too Late
©
o
=
ﬂn—
-y
'g &
W
More
severe
* NYHA I-1l symptoms * NYHA llI-IV symptoms * Multiorgan failure
» Tolerating GDMT « Downtitration of or inability to tolerate GDMT * Severe malnutrition/cardiac
* No hospitalizations * Frequent hospitalizations cachexia unresponsive to
* No evidence of end- * Recurrent arrhythmias or ICD shocks supplementation
organ dysfunction * Worsening renal function
» Time
Onset Persistent HF Progression/Decompensation Pump failure and death
of HF

Morris AA et al. Circulation 2021 Sep 10




What's new in HFpEF?



Clinical Variable |Values Points

H F P E F SCOore H Heavy Body mass index > 30 kg/m? 2
2 Hypertensive 2 or more antihypertensive medicines 1
F Atrial Fibrillation Paroxysmal or Persistent 3
Pul Doppler Echocardiographic estimated
P Uimaonary Pulmonary Artery Systolic Pressure > 35 1
Hypertension mmHg
E  Eider Age > 60 years 1
F Filling Pressure Doppler Echocardiographic Efe’ > 9 1
H,FPEF oo
5 score (0-9)
Total Points 0 1 2 3 4 5§ 6 7 8 9
Probability of HFpEF 5 03 04 05 06 07 08 09 095

Reddy Y et al. Circulation 2018; 138(9): 861-70.



Etiologies of HFpEF

* Hypertensive/diabetic heart disease

* Myocardial ischemia/infarction

e Aortic stenosis, other valvular disease

* HOCM

* Infiltrative disorders (amyloidosis, sarcoidosis, hemochromatosis)
* Pericardial disease

* Early presentation of cardiomyopathy that may progress to HFrEF



Some may be BNP deficient

Genetic

Obesity s“

Lack of
wall stress

resistance

TAndrogens

African
ancestry

BNP < 100 pg/ml in
30% of HFpEF

patients with

confirmed TPCWP

Hypertensinn\

Fluid retention
TAdiposity

—» HFpEF

(with less
intrinsic
myocardial
involvement)

Courtesy of Dr. Sanjiv Shah




Don’t miss cardiac amyloidosis — we
have treatments available now!



SUSPECT CARDIAC AMYLOIDOSIS WHEN
NEW ONSET HEART FAILURE WITH 21 OF THE FOLLOWING

LV wall thickness

Unexplained increased J

4z N
Established AL or ATTR in
noncardiac organ/system
(ie, renal AL amyloidosis

causing nephrotic syndrome)

\ /

4 N
Low-flow low-gradient

aortic stenosis
with preserved LVEF
(> 60 years of age)

Peripheral sensorimotor
neuropathy and/or
dysautonomia

Carpal tunnel
syndrome (bilateral)




RECOMMENDATION

46

47.

48.

49.

. We suggest candesartan be considered to reduce HF

hospitalizations in patients with HFpEF (Weak
Recommendation; Moderate-Quality Evidence).

We recommend systolic/diastolic hypertension be
controlled according to current Canadian Hyperten-
sion Education Program hypertension guidelines
(2017) (hcep:/ /www.onlinecjc.ca/article/S0828-282X
(17)30110-1/abstract) to prevent and treat HFpEF
(Strong Recommendation; High-Quality Evidence).
We recommend loop diuretics be used to control
symptoms of congestion and peripheral edema (Strong
Recommendation; Moderate-Quality Evidence).

We suggest that in individuals with HFpEF, serum po-
tassium << 5.0 mmol/L, and an eGFR > 30 ml/min, an
MRA like spironolactone should be considered, with

close surveillance of serum potassium and creatinine

(Weak Recommendaton; Moderate-Quality Evidence).

Values and preferences. These recommendations place

a high value on the known etiologic factors for HFpEF
and less on known outcome-modifying treatments which,

unlike in HFrEF, are sall limiced.

The MRA recommendation is on the basis of post hoc

geographic subgroup analyses of the TOPCAT trial con-
ducted within North and South America mentioned
previously.

Drugs used in
idiopathic HFpEF

B Total Hospitalizations for Heart Failure

100
90
80
70
60
50
40
30
20
10-

Mean Cumulative Events
per 100 Patients

359
50
45+
40
354
30
25+
20
15+
10

5_

0+

Walsartan

Sacubitril-valsartan

RR 0.85 (0.72-1.00)

Valsartan

Sacubitril-valsartan

) e

0

3

Solomon S.D et al. N EnglJ Med. 2019;381(17):1609-20.




EMPEROR PRESERVED

e 5988 pts with symptomatic
HFpEF randomized, DB trial
comparing Empa 10 vs.
placebo

* Primary endpoint: Composite

of CV death/HFH

Anker SD et al. N Engl J Med 2021 Aug 27.
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0 33 36
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No. at Risk
Placebo 2991 2945 2901 2855 2816 2618 2258 1998 1695 1414 1061 747 448

Empagliflozin 2997 2962 2913 2869 2817 2604 2247 1977 1684 1429 1081 765 446



PRESERVED-HF

e 324 patients with HFpEF
(EF>45%) randomized to
Dapa 10 vs. placebo

e 12 week trial

* Qutcomes:
* QOL
* 6MWT
* NTproBNP

Presented at HFSA 2021

m)

Mean KCCQ-05 Score

Mean 6 MWT Distance

230

240+

’5

6 Minute Walk Test

+— Placebo

+— Dapaglifiozin

Etlect Size
20.1 ¢5.6-34.7) meters
P=0.007
-
Baseline (N = 319 Week 12 (N = 291)

KCCQ Overall Summary Score

+— Placebo

—a— Dapagliflozin

Eftect Size
3 | points
P=0.009

Baseline (N = 324) Week 12 (N =304



KCCQ Clinical Summary Score

Proportion of Patients with Clinically Meaningful Change at 12 weeks

Proportion of Patients (%)

40 -

33 -1

30 -

43 -

20 -

15 -

B piacebo M Dapagliflozin

P=10.01

NNT=9

f_—"*_"_'——‘\

Deterioration No Small-Moderate Moderate-Large Very Large
Change Improvement Improvement Improvement

(P} PRESERVED. HF
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N (%) Change inKCCQ-CSS (95% CI)

Mean Effect P-value for

Subgroup

Age (95% Cl) interaction
<70 154 (47 5%) - 50(1.2,8.7) 095
270 170 (52.5%) - 45(1.3,7.8) '

Sex
Men 140 (43.2%) — 6.7 (3.5 9. 0.78
Women 184 (56.8%) — - 53(1.8 8 :

Race - White
Yes 217 (68.0%) ——— 4.2(1.6,6.9) '

History of Diabetes
Yes 181 (55.9%) ————  T7.3(3.8,10.7) 022

mﬂu 143 (44.1%) N — 29(-05,6.2)
< Median 160 (49.8%) - - 3.4 (0.0, 6.8) 0.26

" M& Median 161 (50.2%) —— T 741,113 ;
>80 126 (38.9%) - 6.2(02.2,10.2) 0.88
s 60 198 (61.1%) m—— a.7(26 8.8]

Ahb Type
MNone 153 (47.2%) —w— 7B, 114)
Paroxysmal 89 (27.5%) 1.0(-4.1,6.1) 033
Persistent/Permanent 82 (25.3%) - 75(28,123)

KCCQ-05
< Median 156 (48.1%) - 731(35,11.0) 0.40

eGFzHHm 168 (51.9%) — - 42(1.1,7.3)
<60 135 (41.7%) IO S— 6.0(2.89.3)

Loop Diuretic Dose
> 40 111(34.3%) — 6.5(3.6,94) 0.44
< 40 213 (65.7%) . 5.5(1.695) :

NYHA
Class ll 193 (59.6%) . S 4.0(1.0,7.0) 0.30
Class Il 131 (40.4%) L 7.2(3.0,11.5)

NT-proBNP
= Median 162 (50.0%) —— 5.211.6, 8.8) 097
< Median 162 (50.0%) —_—— 55(2.1,89) '

B L T
-10 0 5

Favors Placebo «—  —» Favors Dapaaliflozin

Analyses
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MMMMHM
wlihy PR D Flertian Praatias Flear) | allars

Baseline Characteristics Lpagoc Plawlfm
(n=162) (n=162)
Physical Exam |
Body Mass Index (median IQR) 35 (30 - 42) 35 (30 - 40) 0.50 I
* Heart Rate 70 (61, 77) 68 (62,75) 028
Systolic Blood Pressure 134 (120, 152) 132 (118, 148) 0.14
Baseline Laboratory Studies
NTproBNP (pg/mL) 641 (373, 1210) 710 (329, 1449) 0.83
¢GFR (mL/min) 56 (42, 69) 54 (41, 68) 0.99
Hemoglobin Alc (%) 6.0 (5.6, 7.3) 6.2 (5.6, 7.1) 0.67
Functional Measures
NYHA Class 11 96 (59%) 90 (56%)
NYHA Class III-IV 65 (40%) 72 (44%) s
KCCQ-0S 63.2 + 20.4 62.3 + 20.6 0.68
KCCQ-CS 63.4+19.7 61.8+203 0.47
6-Minute Walk (m), Median (IQR) 244 (165, 329) 244 (154, 317) 0.65
(§P)ERESERVED HF



What’s next?

* DELIVER — Dapagliflozin in 6100 HFpEF patients, primary endpoint is CV
death/HFH/urgent HF visit — due to complete in November 2021

 PARAGLIDE — Entresto vs. Valsartan in 800 acute decompensated HFpEF
patients, enrolled before d/c or within 30 days, primary endpoint is change
in BNP at 4 and 8 weeks — enrolling currently

* FINEARTS HF — Finerenone in 5500 HFpEF patients, primary endpoint is CV
mortality/HF events — enrolling currently



Phenotype based treatment approach in HFpEF

HFpEF Predisposition Phenotypes

Overweight/obesity/
metabolic syndrome/
type 2 DM

Lung
Congestion

+Chronotropic
Incompetence

HFpEF Clinical Presentation Phenotypes

+Pulmonary
Hypertension
(CpcPH)

+Skeletal
muscle weakness

+Atrial Fibrillation

+Arterial
hypertension

 Diuretics +Rate adaptive +Pulmonary +Exercise training | +Cardioversion
(loop diuretic in DM) | atrial pacing vasodilators program + Rate Control
* Caloric restriction (e.g. PDES5I) +Anticoagulation
 Statins
* Inorganic nitrite/nitrate
» Sacubitril
* Spironolactone
+ACEI/ARB +ACEI/ARB +ACEI/ARB +ACEI/ARB +ACEI/ARB
+Rate adaptive +Pulmonary +Exercise training | +Cardioversion
atrial pacing vasodilators program + Rate Control
(e.g. PDES5I) +Anticoagulation

+Renal dysfunction

+Ultrafiltration

+Ultrafiltration

+Ultrafiltration

+Ultrafiltration

+Ultrafiltration

if needed if needed if needed if needed if needed
+Rate adaptive +Pulmonary +Exercise training | +Cardioversion
atrial pacing vasodilators program + Rate Control
(e.g. PDES5I) +Anticoagulation
+ACEI +ACEI +ACEI +ACEI +ACEI
+Revascularization +Revascularization | +Revascularization | +Revascularization +Revascularization
+Rate adaptive +Pulmonary +Exercise training | +Cardioversion
atrial pacing vasodilators program + Rate Control
(e.g. PDES5I) +Anticoagulation

Shah' S, Paulus W et al. Circulation 2016 +



Summary points

* New four pillar approach to the treatment of HFrEF — start all 4
therapies within 4-6 weeks and then uptitrate

* |dentify and treat co-morbidities such as OSA and iron deficiency

* |dentify patients who are sliding and need an early referral to an
advanced HF specialist (| NEED HELP acronym)

 HFpEF is a heterogeneous group of conditions that may need more
tailored care



Questions/comments
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