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Hospital discharges for heart failure by sex (United States: 1980-2010).
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5.7 million in US with
HF 50% readmitted
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Heart
Failure

« Complex clinical syndrome resulting
from any structural or functional
impairment of ventricular filling or
ejection, due to disease of
pericardium, myocardium,
endocardium, valves, rhythm, or
great vessels



Diseases of the LeQ
Ventricle

EF <

EF > 40%

40%




Kaplan-Meier Survival Curves for Patients with Heart Failure and Preserved

P=0.03

Mo. at Risk

Reduced sjection 74724
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Owan TE et al. N Engl J Med
2006;355:251--259.

or Reduced Ejection Fraction.

Preserved ejection fraction

Reduced ejection fraction
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ACC/AHA Heart Failure

Stages
« Stage A  New York
— At risk, no disease Heart
« Stage B Association
— Structural (NYHA)
disease, no Functional
Sx/signs Class
* Stage C <~ Bagéd on
— Structural disease, syfnﬁptoms
current or past — Flu%}:uates
Sx/signs iI
« Stage D

— Refractory



Natural History of Heart




CENTRAL ILLUSTRATION: Clinical Assessment of Hemodynamics in Pa-
tients With Heart Failure

Clinical Examination of Patients with Symptomatic Heart Failure

Assess for Congestion Assess for Low Cl

Any of these*

JVD HJR Cool lower extremities
Bilateral leg edema® Orthopnea Narrow pulse pressure

Ascites” Bendopnea
Valsalva square-wave

If inadequate response
to diuresis, consider low
Cl even though thought

to be warm.

*Note:

1. 70-75% of patients with right-sided congestion will
have elevated PCWP

2. “Especially with JVD

3. If creatinine rises with diuresis and JVP persistently
elevated, consider elevated RAP/PCWP ratio (>0.67,
"Right-Left equalizer" pattern).

Thibodeau, J.T. et al. J Am Coll Cardiol HF. 2018;6(7):543-51.




ACC/AHA
Stage A/B HF

| ACC/AHA Stage C/D HF I

ACC/AHA Acute/Hospitalized HF

At risk for HF

Ambulatory pts
with new-onset | NYHA class II-IV

Hospitalized
for ADHF

(
Acute dyspnea
to ED
\.

L

BNPor )

Prevention NT-proBNP

(COR lla)

(

dyspnea
v 9

Diagnosis

|
.

Prognosis or

BNP or NT-proBNP,

and cardiac troponin

(" Predischarge
BNP or

added risk
stratification

Other biomarkers]
of myocardial

NT-proBNP
\__(COR lla)

(Other biomarkers
of myocardial

" injury or fibrosis*
(COR lIb)

injury or fibrosis*
(COR llb)
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Tirres (ching)

Data from RCT; measured BNP

at end of hospitalization for ‘i g
HF: pt considered at optimally Time: (cays)
treated

BNP and Primary Endpoint [ Death and

HF Hospitalization) in LVEF =40% and =>40%

van Veldhuisen et al. JACC Wol. 61, Mo, 14, 2013

BNFP and Prognosis in Heart Failure

Aoril 9, 20131498 -506




A Traditional Model

Heart Failure preserved Ejection
Fraction

Systemic hypertension
Vascular dysfunction

l

Left Ventricle

Concentric hypertrophy
Fibrosis
Diastolic dysfunction

Left atrial hypertension

Left Atrium

Remodeling
Diastolic dysfunction
Systolic dysfunction

I
Pulmonary hypertension
Atrial fibrillation

'

Right Ventricle

Remodeling
Diastolic dysfunction
Systolic dysfunction

Right atrial hypertension

Right Atrium

Remodeling
Diastolic dysfunction
Systolic dysfunction

B Emerging Model

Proinflammatory coexisting conditions

/

Systemic microvascular endothelial inflammation

| |

Microvascular dysfunction
and rarefaction

Increases in oxidative stress
Decreases in NO-cyclic GMP
signaling

Muscle inflammation

\

Myofiber stiffness
Cardiomyocyte hypertrophy

/

Global cardiac remodeling and dysfunction

Impaired coronary flow reserve

Impaired oxygen delivery, uptake, and utilization
in skeletal muscle

Redfield MM. N Engl J Med 2016;375:1868-1877
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HFpEF RCTs

TABELE 1 Summary of Major Published HFpEF Randomized Clinical Trials (Phase 2-3)

Dirug/Intervention

[Rei. &) Phase  Study Sie Primary Endpaint

Cancecartan (3 3,023 Compasite of candiovascular mortality ar HF haspitalizatan
lroesartan | E 4,128 Lamp i : | Y -] ar ma alizatian

Perindopril i Compasite of all-cause martality ang HF hospitalization

Mebivalal 3 53 Campasite of all-case martality or cardiovascular hositalizaton

Carvedilal [G1}

Epleranone (55)

Sildenafil (B6)

keabradine (E7) £ - ARTCE CAp eak oxygen consumption
Feabradine ¥ ~F. PFeak ouygen consumption

Ieabradine (E5) ' on echocardicgraphy; B-min-walk distance; NT-proBNP

Exencise training

Saqubitrilivalsartan (1)

MT-proBHF
MT-proBNP: left atrial volume

Isosarhide manonitrate (571 Daily activity Level

HF = heart failure; HFpEF = heart failune pserved mection fraction; MP = N-terminal pro-8-type natrisrehe peptide.

Meutral
Meutral
Meutral
Mautral
Mewtral
Mdeurtral
Paositive; newtral

Mewstral

Meutral
Meitral

Megative

Meutral; neutral;
neutral

Positiwa

Positive

Meurtral: nes

JACC



Treatment considerations in
HFpEF

Volume overload

manage underlying cardiovascular diseases and coe:

Lung disea
Slecp spres

Diuretics

ACE or ARB
(if patient has
chronic kidney
disease)

Other agents
according to
side effects and
effectiveness

ns accordi Statins
to guidelines Medical therapy
Consider revas-
cularization

Rate control Behavioral Therapy according
Anticoagulation strategies to guidelines
according to Pharmacotherapy
risk scores Surgery

Recent
hospitalization

Consider disease management
program for heart failure

Consider pulmonary-artery
pressure—guided
management

Referral to clinical trials of agents
fe th preserved eject

Redfield MM. N Engl J Med 2016;375:1868-1877
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Diuretics

Cornerstone of treatment of
congestion

— HFpEF
— HFrEF
Inpatient treatment

Outpatient treatment and
maintenance

No mortality benefit per se




of HF hospitalizations due to symptoms of pulmonary
congestionl:?

AT DISCHARGE

0000 Post--hoc analysis
AAAA of 463 acute
(o)
4OA deFompensated HF absent or
patients from DOSE--
moderate to

severe congestion3 -HF
and CARRESS--HF

mild congestion3

AT 60--DAY FOLLOW--UP

e0000
Today’s tools are 'YV VYV
|NADEQUATE of previously decongested

patients had severe or
partial re--congestion3

1.Adams KF, et al. Am Heart J,
2005.

S Krum H and Abranam W 27382--SIJM--MEM--0814--0012(1)a(10) | Item approved 1g
Lancet, 2009.

3.Lala A, et al. J Cardiac Fail, for global use.
2013



Mechanisms of Loop Diuretic Action and Resistance.

Efferent arteriole

Loop diuretics
attached to
proteins

Lh-

Macula densa

Furosemide

Protein Proximal —
3 tubule

Descending
loop of Henle

Proximal convoluted tubule

Basolateral
membrane

 Organic anion
transporters

s  (OAT1and OAT2)

@

Multidrug
resistance—
associated

protein 4

Distal convoluted
tubule

Collecting
duct

Ascending
loop of Henle

Thick ascending limb of
loop of Henle and macula densa

Cell membrane

o

% X
Chloride
Pt

° /

= o
Loop
diuretics

Sodium

© Potassium

o
* Chloride

NKCC2 transporter
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Diuretic therapy for heart
failure

A Bolus vs, Continuous Infusion B Low-Dose vs. High-Dose Strategy

1.0

N 0 i i P AL G i~
AlbLEaus ||'I|:_|'_-.|-:::|'JI 1.1§% 1.0 Hazard th rlll_!_F--;_jl:I]f._' :.tr.;ll;lj'l,!_:._ 0.E3 |:E|Iﬂ'. L
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Decongestion

 No benefit
— Tolvaptan
— Renal dose DA
— Nesiritide
— High dose spironolactone
— ultrafiltration

« Consider if loop diuretic resistent

— Thiazide (po metolazone, 1V
chlorothiazide)

— Carbonic anhydrase inhibitor if
metabolic alkalosis



A Primary Outcome

No. at Risk

Empagliflozin

Placebo

Patients with Event (%)

20+

Cardiovascular Outcomes and Death from Any Cause.

Hazard ratio, 0.86 (95.02% Cl, 0.74-0.99)
P=0.04 for superiority

Placebo

Empagliflozin

4687
2333

T T
24 30

Month

4530 4328 3851 2821
2256 2112 1875 1380

B Death from Cardiovascular Causes

Hazard ratio, 0.62 (95% Cl, 0.49-0.77)
P<0.001

Patients with Event (%)

Empagliflozin

T T T

18 24 30
Month

No. at Risk
Empagliflozin 4687 4651 4556 4128 3079
Placebo 2333 2303 2243 2012 1503

C Death from Any Cause

No. at Risk

Empagliflozin

Placebo

Patients with Event (%)

154

Hazard ratio, 0.68 (95% Cl, 0.57-0.82)
P<0.001

Placebo

Empagliflozin

4687
2333

24
Month

4651 4556 4128 3079
2303 2243 2012 1503

1722 414
825 177

D Hospitalization for Heart Failure

Hazard ratio, 0.65 (95% Cl, 0.50-0.85)
P=0.002

Patients with Event (%)

Empagliflozin

18 24 30
Month

No. at Risk
Empagliﬂozin 4687 4614 4427 3988 2950
Placebo 2333 2271 2173 1932 1424

1634 395
775 168

Zinman B et al. N Engl J Med 2015;373:2117-2128

The NEW ENGLAND
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Poor
Sensitivity and Specificity

VARIABLE | ESTIMATE OF | SENSITIVITY (%) |SPECIFICITY (%) PPV (%) NPV (%)

Clinical examination has LIMITED RELIABILITY in assessing
filling pressures.

27382--SJM--MEM--0814--0012(1)a(10) | Item approved

Table adapted from Capomolla S, et al. Eur J Heart
Failure, 2005. p) for global

L1Se



Weight Change is Not a Reliable

Indicator of Rising Pressure or
Impendi Decom nsati

WEIGHT GAIN SENSITIVITY SPECIFICITY

2 kg weight gain over 48--72
hrs2

2% weight gain over 48--72 | |

hrs?

3 Ibs ?n 1 day or 22 5o
5 Ibs in 3 days3

NO CORRELATION - Daily weights do not correlate with
filling pressures

27382--SJM--MEM--0814--0012(1)a(10) | Item approved 53

lPaneI, October 9, 2013’. .
3 LRmYn b bRt B4 ol FEoRPPeart
Failure, 2011, for glObal Use.



Kaplan—Meier Time-to-Event Estimates for the Primary End Point — Readmission for Any
Reason or Death from Any Cause — and Each Component Separately, According to

A Readmission for Any Reason or Death from Any Cause
1.00

RCT of 1600 pts who
had been
hospitalized, still with
mild--mod HF, 30% .

HFpEF, 70% HFrEF: -
usual care vs. daily p—
telemonitoring,
including daily
weights and Sx

ion or Death
e
b

1.00

e
a

Probability of Freedom
from Death

Hazard ratio for death with telemonitoring,
0.97 (95% Cl, 0.73-1.30)
P=0.86

The NEW ENGLAND
JOURNALof MEDICINE

Chaudhry G2

2010




TELE--MONITORING OF WEIGHT AND SYMPTOMS DO NOT REDUCE READMISSION OR
DEATH

— Standard--of--care
(i.e., no tele--monitoring)

— Readmission for any reason or

death from any cause within 180 — Tele--monitoring of symptoms and
days aQer enrollment weight

Telemonitoring of
Symptoms and

Weigh
(SZeGI%attien sr)Oup

Patients

OHONOWOPRPOWUL

% of

]
Standard--of--care

Group
(827 patients)

o

p:
0.39 .. ..
Re--hospitalization

Tele--monitoring resulted in no difference in number of deaths, or

readmissions in the hospital.

27382--SJM--MEM--0814--0012(1)a(10) | Item
Chaudhry SI, et al. N Engl J
Med, 2010. approved for global use.
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HF HOCPITAI I7ZATIO

The New England Journal
of Medicine, 2010

Circulation, 2011

1,653 sian/symotoms, catyweigny _ None
710 _[sommotm e v None

Journal of the American

College of Cardiology, 2005

Signs/symptoms, daily weights

BP, nurse telephone support
Signs/symptoms, daily welght
nurse communications
Signs/symptoms, telemonitori |
nurse coordinated DM

American Heart Association,
016

Circulation Heart Failure, 2012

European Journal of Heart
Failure, 2011

Remote monitoring via European Society of

ICD, CRT--D or CRT--P Cardiology, 2017
Remote monitoring of European Journal of Heart
advanced diagnostics via CRT- Failure, 2016

6. van Veldhuisen DJ, et al
7. Brachmann J, et al Fif“Br2RAE-2011. 9. Boriani

27382--SIM--MEM--0814--0012(1)a(10) | Item approvgd
for global use. 6




MONITORING IMPEDANCE WITH AUDIBLE ALERT
ACTUALLY INCREASED HF HOSPITALIZATIONS

&
Harard ratio, 1.24 (€1, 0.63-2.44) i R M Hazard ratio, 1.79(Cl, 1.08-2.95) L e

P=0.54 Contred Arm | P=0.022 — Control Arm

Death (%)
Hospitalization for Heart Failure (%)

15
Months since randomization Months since randomization
No. at Risk
Access Armm 168 163 155 11% B2 Accass Arm 168 156 144 130 a7 66
Controd Arm 167 158 146 122 7 Controd Arm LE7 156 151 136 113 &7

Monitoring intrathoracic impedance (Optivol* algorithm, Medtronic) with an
audible alert did not improve mortality and actually increased hospitalizations.

T Gl S 27382--SIM--MEM--0814--0012(1)a(10) |
Item approved $er global




_Enllu-::-n inflated

_Static venous
/ blood flow o
left atrium

Distal (PA) /—
3 infusion lina . .--". I: _ Distal pori

in branch of

TE:rrin;H to balloeon pulmonary arfery

inflation valve
\l Thurmlalnr port

Thermistor connector

to cardiac output P':‘::l;i.ll'ﬁ-iil port \_\
computer in right atrium -\\_,________/




PA catheter

* Not routine to manage congestion
« Use in an inpatient if
— Refractory Sx despite perceived
adequate diuretics
— Worsening renal function
— Repeat hospitalizations for congestion
« Implantable sensors for outpatients

— More changes to GDMT and diuretics

— 37% relative reduction in HF
hospitalization



CARDIOMEMS ™ HF SYSTEM

The pulmonary artery pressure sensor Target location for pulmonary artery
is implanted via a right heart catheterization  pressure sensor
procedure via femoral vein approach.

EER .
=== 5T. JuDE MEDICAL This document is approved for US use only. SJM-MEM-0814-0012(1)a(1) 27
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PA--GUIDED MEDICAL MANAGEMENT
Frequency of Medication Changes by Drug

” Class

2500 m PA Pressure Guided HF

500 Management (Treatment Group)

0 154 Standard of Care HF Management
c Only (Control Group)
o 150
o 0)
"0
v on
:6 %100
(]} _co
=0

50

YA ) 29 23
10 14 16 9 6
. N .

All Diuretic Vasodilat ACEI/A Beta Aldostero
Medicati (Loop or or RB Blocker ne
on Thiazide) (Nitrate Antagoni
Changes and st

Medication changes based on PA pressure information were

MORE EFFECTIVE IN REDUCING HF HOSPITALIZATIONS than using
signs and symptoms alone.

Costanzo, et al. J Am Coll Cardiol Heart 27382'-SJM'-MEM‘-0814'-0012(1)3(10) |

Failure, 2016.
Item approved $¢r global
L1Se



CHAMPION CLINICAL TRIAL: PA PRESSURE-GUIDED
THERAPY REDUCES HF HOSPITALIZATIONS

Study Duration

0,
37% RRR
'E
- : p < 0.0001
. ]
@ 260 4 1 itro
2 M0 . } HF H lizat
=704 "
2 004 i
3 80 !
£ 1809 i
Y 160 4 :
= 140 4 i
é 120 4
3 ]
# 100 4 1
‘};: 80 4 A
b — p l
= o o | Harard ratio 0.63
E 40 - | 4 | 95% CI052-0.77)
- 20 / 1 p < 0.0001
]
04/

0 50 180 270 360 450 S0 K30 720 B0 900
Days from Implant

Jontrol 280 267 1LY 21h 179

Patients managed with PA pressure data had significantly fewer
HF hospitalizations as compared to the control group.

Abraham WT, et al. Lancat, 2011.

[ 11}
ss® ST. JUDE MEDICAL This document is approved for US use only. SUM-MEN-0814-0012(1)al1)
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 PART 1: RANDOMIZED ACCESS

MEAN ANNUALIZED REDUCTION NNT/YEAR TO
INTERVENTION TRIAL DURATION OF IN HF Hospitalization PREVENT 1 HF
RANDOMIZED RATES HOSPITALIZATION
FOLLOW--UP
Beta--blocker! OPER 0 mo %
Aldosterone antagonist? RA 4 mo 6%
CRT3 AR O O 9%
Beta--blocker# R 0 0%
ACE inhibitor> OLVD 4 0 0%
Aldosterone antagonist® PHA 0 8% 6
Digoxin’ D 0 4.9
Angiotensin receptor blocker? 5 S 0 % S
Angiotensin AR 40 Mo 0/ 9
receptor blocker?®
PA pressure monitoring'? AMPIO 8 MO % £




From: | 12-09-2016 | To: 07-06-2017 Date Range: s 90days

PA Metrics and Events = PA Systolic = PA Mean = PA Diastolic MMedications [lHospitalizations Notes
Suspect Readings

01-2017 03-2017 05-2017 06-2017

T —

", — r—

01-2017 03-2017 072017 09-2017  _r~11-2017 01-2018 03-2018 052018 07-2018 09201
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HFrEF

« EF<40% with symptomatic
heart failure

» Includes “recovered” ejection
fraction

« Excludes pts with tachycardia-
-induced cardiomyopathy



Pathophysiology of Systolic Heart Failure

Injury to myocytes
and extr lular
matrix

Neurchumoral
imbalance, increased

Ventricular sl altered g expression,
remodeling rgy starvation,
- / oxidative stress

cytokine expression,
immune and inflammatory
changes, altered fibrinolysis

Electrical, venti ular,
renal, hematolo, other effects

Heart-failure syndrome

McMurray J. N Engl J Med 2010;362:228-238

ey e NEW ENGLAND
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Renin-angiotensin-aldosterone system

Legend
1 Sympathetic I EdE 5 l
activity s SECret ion from
an organ
e e StimMulatory
Mot e signal
Tubular Ma* Cl K+ Rhanet Inhil:lit-:lrg.-'iignal
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NT-proBNP

10 70 » T,,, 20 min

MMJJQ—COOH @, Active Hormone
T,15t020h :

Inactlve Metabolite %
2

>
These peptides may be increased . )3}) o
as a consequence of 5 o ®— CooH

neprilysin inhibitors g Neprilysin
}BNP T LCZ696

$ Bradykinin . 9 Sacubitril
4Substance P © A
t Adrenomedullin é‘,‘

Inactive Fragments

Francis, G.S. et al. J Am Coll Cardiol. 2016; 67(3):330-7.

J Am Coll Cardiol. 2016;67(3):330-337.
doi:10.1016/j.jacc.2015.10.073




HFrEF Stage C Treatment

l

ACEI/ARB (Figure3A)
AND
beta blocker (Figure3B)
with diuretic (Figure 3C)
as needed

For patients with

For persistently
persistent volume

For patients
symptomatic

For patients
stable on

For patients with
with eGFR >

tolerated beta
blocker dose in

sinus rhythm,
NYHA class II-lll

resting HR = 70,
overload, African Americans, ACEI/ARB, 30mL/min/1.72 m?, on maximally
NYHA class II-IV a NYHA class llI-IV 2 NYHA class II-1ll a K*< 5.0 mEq/dL 2

NYHA class ll-IV

= E2 B3 Bl Bl

Hydralazine

+ isosorbide ARNI ‘ AIdDSte"fne Ivabradine
dinitrate (Figure 3E) {_ Antagonist (Figure 3G)
gure 3D), (Figure 3F)

Diuretics
(Figure 3C)




ACEI/ARB

Select initial dose of ACEIl or ARB:
See Table 1 for dosing information

l

Consider increasing dose of
ACEI/ARB every 2 weeks until
maximum tolerated or target
dose is achieved

Monitor blood pressure, renal
function, and potassium after
initiation and during titration

Beta blockers

|

Select initial dose of beta blocker:
See Table 1 for dosing information

l

Consider increasing dose of beta
blocker every 2 weeks until maximum
tolerated or target dose is achieved

Monitor heart rate, blood pressure,
and for signs of congestion after
initiation and during titration

Diuretics

Select initial loop diuretic dose:
Initial dose depends on multiple

factors including newness to
diuretic therapy and renal function

|

Titrate dose to relief of congestion
over days to weeks. In some instances
it may be necessary to reduce diuretic
dosing in the setting of increasing
doses of ACEI/ARB/ARNI

Monitor blood pressure, electrolytes,
and renal function after initiation and
during titration

If reaching high doses of loop diuretic
(ie equivalent of 120 mg of furosemide
twice daily) consider
a. changing to a different loop

diuretic or

b. adding thiazide diuretic, taken
together with loop diuretic

Monitor blood pressure, electrolytes,
and renal function after initiation and
during titration




Hydralaziné
+isosorbide
~_dinitrate _

T

Select initial dose of hydralazine and
isosorbide dinitrate, either as individual
medications or fixed-dose combination:

See Table 1 for dosing information

|

Consider increasing dose of hydralazine
and/or isosorbide dinitrate every 2 weeks
until maximum tolerated or target dose

is achieved

Monitor blood pressure after initiation
and during titration

Ensure 36 hours off ACEIl, adequate blood pressure,
and eGFR >30 mL/min/1.73 m? before initiating

sacubitril/valsartan.
Select starting dose:
See Tables 1 and 3 for dosing information

L]

If patient is taking If patient is taking
equivalent of <10 mg equivalent of >10 mg
twice daily of enalapril twice daily of enalapril
or equivalent of <160 mg | | or equivalent of >160 mg
daily of valsartan: of valsartan:

24/26 mg twice daily 49/51 mg twice daily

| l

In 2-4 weeks, assess tolerability

If possible, increase dose stepwise to target of
97/103 mg twice daily

Monitor blood pressure, electrolytes, and renal
function after initiation and during titration




Neprilys
in

BN ()

P
AN
P

&

J

Vasodilation Natriuresis Diuresis
Decrease fibrosis

Decrease hypertrophy

A
II

O
\ "4

Vasoconstriction
Na retention
Water retention
Increase fibrosis
Increase
hypertrophy



Sacubit Neprilys A
BN
P ‘ Valsart

Vasodilation Vasoconstrict
Natriuresis ion Na
Diuresis retention
Decrease Water
fibrosis retention
Decrease Increase
hypertrophy fibrosis
Increase

hypertrophy



Kaplan—Meier Curves for Key Study Outcomes, According to Study Group.

A Primary End Point

Hazard ratio, 0.80 (95% Cl, 0.73-0.87)
P<0.001

Enalapril

LCZ696

Cumulative Probability

360 540 720 900
Days since Randomization

No. at Risk
LCZ696 4187 3663 3018 2257 1544 896
Enalapril 4212 3579 2922 2123 1488 853

C Hospitalization for Heart Failure

Hazard ratio, 0.79 (95% Cl, 0.71-0.89)
P<0.001

Enalapril

Cumulative Probability

LCZ696

360 540 720 900 1080 1260
Days since Randomization

No. at Risk
LCZ696 4187 3663 3018 2257 1544 896 249
Enalapril 4212 3579 2922 2123 1488 853 236

B Death from Cardiovascular Causes

Hazard ratio, 0.80 (95% Cl, 0.71-0.89)
P<0.001

Enalapril

Cumulative Probability

LCZ696

360 540 720 900 1080 1260
Days since Randomization

No. at Risk
LCZ696 4187 3891 3282 2478 1716 1005 280
Enalapril 4212 3860 3231 2410 1726 994 279

D Death from Any Cause

Hazard ratio, 0.84 (95% Cl, 0.76-0.93)
P<0.001

Enalapril

Cumulative Probability

LCZ696

360 540 720 900 1080 1260
Days since Randomization

No. at Risk
LCZ696 4187 3891 3282 2478 1716 1005 280
Enalapril 4212 3860 3231 2410 1726 994 279

McMurray JJV et al. N Engl J Med 2014;371:993-1004
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* Aldosterone
Antagonists

l

Select initial dose of aldosterone antagonist:
See Table 1 for dosing information

|

Consider increasing dose of aldosterone antagonist
at least every 2 weeks until maximum tolerated or
target dose is achieved

Monitor electrolytes (especially potassium) and
renal function 2-3 days following initiation, and
then 7 days after initiation/titration

Then, check monthly for 3 months and every 3 months
afterwards

Clinical status may warrant closer monitoring

(G

Ivabradine

|

Re-assess that beta blockers are adjusted to
maximally tolerated doses and/or target doses

See Table 1 for target beta blocker doses

See Table 2 for indications for ivabradine therapy

|

Select starting dose of ivabradine:

See Tables 1 and 4 for dosing information

|

l

Age =75 years Age <75 years
2.5 mg twice daily 5.0 mg twice daily

l

_l

Re-assess heart rate in at least 2-4 weeks

| |

Heart rate Heart rate
<50 bpm or 50-60 bpm
symptoms of

bradycardia

| |

Reduce dose by Maintain current
2.5 mg twice daily dose and monitor
or discontinue heart rate

if already at 2.5 mg

twice daily

Meonitor heart rate

|

Heart rate
>60 bpm

|

Increase by 2.5 mg
twice daily until
reaching maximum
dose of 7.5 mg
twice daily

Monitor heart rate




TABLE 1

Starting and Target Doses of Select Guideline-
Directed Medical Therapy for HF (3,15)

Beta Blockers
Sisoprolol

Carvedilol

Metoprolol suocinate
ARNI

Sacubitrilfvalsartan

Aamipril
ARB
Candesartan
Losartan
‘Valsartan
Aldosterone antagonists
£ plerenone
Spironalactone
Vasodilators
Hydralazine

Iscsorbide dinitrate®

hydrzlazinet
Iwabradine

Ivabradina

Starting dose Target dose

.25 mg once daily 10 mg once daily
3125 me

twice daily 25 myg daily for

12.5-25 mgfd 200 mg daily

2426 mg-49/51 mg

03 mg twiice dE":f'
twice daily

S0 mg 3x daily
25 mg twice daily 10-20 mg twice daily
2.5-5 myg daily 2040 mg daily
1.25 myg daily 10 myg daily

4-8 mg daily 32 mqg daily

25-50 mrg daily 150 rmg daily

40 mg twice daily 160 mg

25 myg daily

12.5-25 myg daily 25-50 meg daily

5 mig 3= daily 75 mg 3= daily
40 mg 3= daily

2 tabs 3= daily

5-5 myg twice
daily

Maximum dosa
1.5 mg twice daily




Stage C HFrEF Titration of Medical

Therapy over months

« Adjust doses g2wks—at the fastest!

— Check creatinine/potassium each step of
ACEi/ARB/ ARNI 1--2 weeks later; 3 d
later for MRA

— Watch for worsened failure each step of BB

— Reassess/reduce diuretic dose (recheck
lytes 3 d later if increase dose)

« Achieve GDMT/max tolerated doses 3-
-6 mo aQer dx—at the fastest!

« Reassess LV 3 mo aQer achieve stable
GDMT/max doses



What doesn’t work for Stage C
HFrEF

» Digoxin

 Diltiazem, verapamil

« Combination of ACEi with and ARB
« Tekturna with ACEi or ARB
 Ultrafiltration, nesiritide, tolvaptan

« Inotropes may be needed for
inpatients, not indicated for
ongoing treatment



HFrEF Treatment, Stage C

Medical treatment

Devices

— ICD

— CRT, CRT--D
Revascularization
— CABG

— PCI?

PVI for AF

Surgery/intervention for
secondary MR



HFrEF Treatment, Stage D

« Continue feasible prior
treatment

« LVAD

— Bridge to transplant
— Destination therapy

 Transplant

« Hospice/palliative care

— Decongestion
* Diuretics
« Thoracentesis/paracentesis

— Inotropes



HFrEF Treatment, Stage C

Medical treatment

Devices

— ICD

— CRT, CRT--D
Revascularization

— CABG

- PCI
Surgery/intervention for
secondary MR

PVI for AF




A Death from Any Cause (Primary Outcome)

100+
90—
80—
70
60
50
40+
30
20
104

0 | | | | 1 !
0 3 4 5 6 7 8

Hazard ratio, 0.84 (95% Cl, 0.73-0.97)
P=0.02 by log-rank test

Medical therapy

CABG

R
-
3]
o=
ey
=
L F]
-
(9]

Years since Randomization

No. at Risk
Medical therapy 602 532 487 435 404 357 315 274 248 164 82 37
CABG 610 532 487 460 432 392 356 312 286 205 103 42







n=700 patients

LVEF = 35%
Extensive C.A.D (BCIS-JS 2 6)

Viability Study
(DSE, MRI, SPECT, PET)

Viability in 24 segments that
can be revascularized by PCI
l yes

All-Cause Death or

Hospitalization for Heart Failure
(minimum follow-up: 2 years)




HFrEF Treatment, Stage C

Medical treatment

Devices

— ICD

— CRT, CRT--D
Revascularization
— CABG

— PCI?

PVI for AF

Surgery/intervention for
secondary MR




PVI for HFrEF

A Death or Hospitalization for Worsening Heart Failure
1.0 =

0.94
0.8-

0.7+ | i T __ Ablation
0.6+

0.5+ _ _
0.4- Medical therapy

of Hospital Admission

0.3+
Hs Hazard ratio, 0.62 (95% Cl, 0.43-0.87)
““ | P=0.007 by Cox regression

0.14 P=0.006 by log-rank test

00 T [ I
0 12 24 36

Months of Follow-up

1 b
L
| -
LL
=
2
>
=
3'_1'
o
>~
=
=
1]
D
o
=
o.

No. at Risk
Ablation 179 114 76
Medical therapy 184 111 70




PVI for HFrEF

B Death from Any Cause
1.0 #

0.94 _ ~ Ablation
0.8+ '

0.7
0.6 Medical therapy

0.5+
0.4+

0.34

0.2 Hazard ratio, 0.53 (95% Cl, 0.32-0.86)
" | P=0.01 by Cox regression

0.14 P=0.009 by log-rank test

0.0 I I I
0 12 24 36

Months of Follow-up

Probability of Survival

No. at Risk
Ablation 179 130 94
Medical therapy 184 138 97




HFrEF Treatment, Stage C

Medical treatment

Devices

— ICD

— CRT, CRT--D
Revascularization
— CABG

— PCI?

PVI for AF

Surgery/intervention for
secondary MR




Normal Functional Mitral
Mitral Valve Valve Regurgitation

No leakage

Papillary

muscles are ||
displaced due "\
to dilation of \<
ventricle




Class |
Mitral Regurgitation

I Class lla

Class lib

Primary MR Secondary MR

v \’

Severe MR Progressive MR CAD Rx
Vena contracta 20.7 cm (stage B) HF Rx
RVol 260 mL Vena contracta <0.7 cm Consider CRT
RF 250% RVol <60 mL
ERO 20.4 cm? RF <50%
LV dilation ERO <0.4 cm’

\I/ \I/ Symptomatic Asymptomatic | |Progressive

Symptomatic Asymptomatic severe MR severe MR MR
(stage D) (stage C) (stage D) (stage C) (stage B)

I
LVEF 30% to <60% LVEF >60% and || New-onset AF or

>30% or LVESD 240 mm LVESD <40 mm [|PASP >50 mm Hg Persistent NYHA
(stage C2) (stage C1) (stage C1) class IlI-IV

/ J/ symptoms

Progressive increase Likelihood of successful
in LVESD or repair >95% and
decrease in EF expected mortality <1%

YesJ—No

|

MV Surgery MV Repair
(lia) (l1a)

Periodic Monitoring Periodic Monitoring




Percutaneous Repair of a Mitral Valve.

Left atrium
/

Incomple
of m
in regurgita

Posterior leaflet ™
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Transcatheter Mitral Valve
Repair

Control group

—
T
T
e g,
1

Intervention group

Probability of Freedom from an Event

6
Months

No. at Risk
Control group 152 94
Intervention group 151 91




Transcatheter Mitral Valve

Repair

A Hospitalization for Heart Failure

for Heart Failure
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No. at Risk
Control group
Device group

300

250

200

150

100

50

312
302

6

Control group

Device group

Hazard ratio, 0.53 (95% Cl, 0.40-0.70)

P<0.001

B

12

15

18

Months since Randomization

271
269

245
253

213
236

176
191

145
178

21

121
161

NEJ



Transcatheter Mitral Valve
Repair

C Death from Any Cause
100+

80
Hazard ratio, 0.62 (95% Cl, 0.46—0.82)

P<0.001
60
Control group
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Device group

T | T T I
6 9 12 15 18

Months since Randomization

No. at Risk

Control group 312 271 245 219 176 145
Device group 302 269 253 236 191 178
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