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hat is heart failure?

art failure is a clinical entity of findings and symptoms which ste
m the body’s inability to pump enough blood to meet the need
lation of oxygen and nutrients

(orthopnea), waking up from sleep
urnal dyspnea)
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t is heart failure?

‘he Ejection Fraction compares tha How much blood is pumped out?
amount of blood in the heart

o the NORMAL Ejection Fraction
=50-70% is pumped out
amount of blood pumped out. FTE by
The fraction or percentage helps . Usually comlorable uring acthvity)

describe how well the heart is

ning cach contraclion
EJECTION Tmplite e oceens teticastio
FRACTION

pumping blood ta the body. BORDERLINE Ejection Fraction
=41-45% s pumped out

[Symploms may bocama noticaable
aven during rest.)

= REBUGED Ejection Fraction
= 540% is pumped out
1% ‘amount of blood during 5ach contrastion
0

(amount
in cha

ne "
armal or prosarvod) ajection fraction of greater thar or equal to S0%.

t is heart failure?

Systolic Heart Failure Diastolic Heart Failure

Less blood Weakened heart Stiff heart
pumped out muscle can't muscle can't
of ventricles squeeze as well relax normally

e of the Problem

ata report there are approximately ©.5 million ceonint
of age living with heart failure

ow this will - =-c 27 from 2012 to 2030 r
people with heart failure
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Temporal Trends in the Age-Adjusted
Incidence of Heart Failure

Men
NCIENCE
OF NEART FATLITRE

Womm

mrser
OF HIART FAILURE W wTio

rate/ 100,000

ra1e/100,000
person-yr

personyr

627 (475-779) 100 420 (336-504) 100

563 (437-680) .87 (0.67-1.14) 311 (249-373) 0,63 (047-0.84)
536 (448-623) .87 (0.67-1.13) 298 (247-350)  0.60 (0.45-0.79)
564 (463-065) 093 (0.71-1.23) 327 (206-388)  0.69 (0.51-093)

19791984 19851990

360(323-396) 380(354-425)  GT5(340-409)  383(351-415)

1.071094-122) 1.011088-115) 1.041092-1.18)

ncicence per 284 (260-307) 292270-315)  260(238-762)  315(292-338)
100000 ©5% O}

AR (95% G} 1.00 1.04 [0.93-1.16) 0.93[0.83-1.05) 1.11(1.00-1.24)
< I, confitnon inervil FR, elative risk,

alence of Heart Failure for Adults >20

Heart Failure Prevalence

E . 227
163544 172241 178323 181695 01 188770 183108 197184
(1044)  (1103)  (149) (178  (1199)  (1201)  (1202)  {1210)




pital Discharges for Heart Failure by Se

Hosgital Discharges lin Thousands)

1957 1098 1399 3000 2001 2002 3003 004 2005 2008 2007 GE 008 010 0N 012 013 204

rt Failure Hospitalization Rates

-
Table 2. Hieart fairre Horptalzabon Rates, 1956 208"
o

hould we care about hospitalization?

—
 1999-2008%
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should we care about hospitalization

HF
— 12 admission (n = 14.374)
| — 2 admission (n = 3.358)
—— 3% admission (n = 1,123)
— 4™ admission (n = 417)|

12 hospitalization: 30-day mortality = 12%: 1-year mortality = 34%

05 10 1.5 20
Time since admission
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ospital Readmissions Reduction Progra
(HRRP)

rogram inducted in 2012 to reduce excess readmissions t
prospective payment hospitals

ission within 30 days of discharge from the s
| for any reason

ospital Readmissions Reduction Progra
(HRRP)

ximum penalty has been
m 2013 to 2015 from 1%




spital Readmissions Reduction Progra
(HRRP)

year, the HRRP penalized 2,213 hospitals a total of
llars for excessive readmission rates.

70% of eligible hospitals with 60% receiving a
the maximal penalty
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spital Readmissions Reduction Progra
(HRRP)
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pital Readmissions Reduction Program (H
— Effects on HF Post-Discharge Mortality

[€] Risk-adjusted postischarge mortality rate
8-
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re Management

Heart Failure is a Multiorgan Process

Natural History of Heart Failure
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Can we identify patients at risk for
hospitalization or dying?

rs
riuretic peptide

ow do we ensure succ

e of Biomarkers to Predict Mortality a
Readmission

riuretic peptide (BNP) is measured in heart failure
osis and to provide prognosis

om myocardial tissue in response
res within the heart or

Brain Natriuretic Peptide

Volume overload
(1LA/RA diameter)

(1LVIRV EDP)
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NP Assists with Diagnosing Heart Failu

(0 s Je037e mwos e es@rsy

W W (-90) 797682 S0(B-83 &7 (84-89)
W B6II-89)  BI(B0-BS)  ©3(R0-951 65(83-88)

Arws under the rocelver-operating characteristic curve,
0.91 (96% confidenca interval, 6.90-0.531

NP Assists with Predicting Outcomes i
Heart Failure Patients

g
I
i

BEREY

T
Time Since Randomization (months)
at az Q3 a4
BNP (pgiml) <41  41-<07 9T-<238 2238
% Mortality 9.7 143 207 324

roponin is Not Just for Predicting Acut
Myocardial Infarction

Cardiomyocyte **, Membrane

nin blood test
s the level of the
rotein circulating

Tropomyosin

Actin

Free cTnT
(6-8%)

é m-g 1.C complex (40.5 kD)
saavepman | i
complex H 5i0a)

FreecTnl (2-4%) £

Free cTnl (22.5 kDa)
&fragments




Troponin | is Not Just for Predicting Acut

- Myocardial Infarction

B Ischaemic

W Non-Ischaemic
W EF240

W EF<40

oponin | in acute decompensated heart
'Iur;g; insights from the ASCEND-HF stu

® Death
W Death or rehospitalization

Low - High High - Low High - High
n = 235]

0 is ready to be discharged?

tent or subclinical congestion at discharge is associated
creased mortality and risk for HF hospitalization
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s Follow up Matter?

Table 3. Rates of Mortality, Readmission, and Mortality or Readmission at 30 Days by
Quartile of Hospital Rate of Early Follow-up
Percentage Rate of Early Follow-up by Quartile, No. (%)
I 1
1 2 3 4
Variable (<32.4) (32.4-37.9) (38.3-44.5) (>44.5)
No. of patients 7081 8662 7812 6581

353(5.0) 417 (48) 352 (4.5) 207 (4.5)
1658 (23.3 1767 (20.5) 1606 (20.5 1377 (20.9)
Mortalty o readmission®  1849(26.1) _ 2015(23.3)  1813(23.2) 1544 (23.5)

3Based on proportion of events.
DBased on cumulative incidence function.

Recurrent congestive heart failure most
common reason for readmission

Readmission Causes < 30 days

How do we prevent readmission?

Organ Clinical

Symptoms
T Increased
ntrathoracic weiGHE

impedance
change

Increased
filling
pressures

-20 -10
Days preceding hospitalisation for heart failure
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ht does not always track with filling pr
| Body Weight RV Diastolic Pressure

|
bl
VT e 1"“’&“&1"‘:“‘4:"'#

Data from the COMPASS trial
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lemonitoring of Weight Does NOT redu
readmissions

E Readmission at 30 d
sl are
e e ntervention

-
\u__“_-__n
08+ e

*No sig difference

061

2
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&
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044 Findings were consistent out to 180 days

How do we prevent readmission?

Organ Clinical

Symptoms
e Increased
?tra oracic weight
| o impedance
ncrease change
filling
pressures

-10
Days preceding hospitalisation for heart failure
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racic Bioimpedance

Drier lungs means the ranstheracic Wetler lungs means the transthoracic
impedance is higher impedance is lower

Better Worse

Impedance Monitoring Does NOT Reduc

Hospitalization
C 300°

Masand ratin, 119 6L 3108 2951
reaon

Implantable cardioverter defibrillator (ICD)
>200

~ Optivol fluid index
160 J

~ OptiVol threshold

L]

Z‘lgg i /M/

Aug2011 Oct 2011 Dec2011  Feb2012' Apr2012 Jun2012 Aug2012 |
‘Thoracic impedance (ohms)

0 D:
—AWWWWVWW.—,;‘ .

¥

Mospitalization ot Meart F ailure (%)

¥

ik

AugZ011 2011 Dec2011 Feb2012 Apra0i2 Jun2012 Aug2012

How do we prevent readmission?

Organ Clinical

Symptoms
Increased

Intrathoracic weight

impedance

Increased change

filling
pressures

-20 -10

Days preceding hospitalisation for heart failure
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Implantable PA Pressure Monitor

mote Monitoring of PA Pressures DO
Reduce Hospitalizations

—— Control group (353 hospital adwasions for heart fabere)

[
TREATMENT
270 PATIENTS

Management based on
P Pressure + Traditional infe

26(96%) Buted <6 maths
15(55%) Death
T1L1%) ther

5 5 [] PATIENTS WITH SENSOR INPLANTS
All patients take daily readings ]
CONTROL
280 PATIENTS.
Nanagementbased n
Tradiionalnfo
PRIMARY ENDPOINT:
Rate of HF hospitalization
2 93%) Exted <6 months
| 01.1% beath
Secondary endpoints included: SzRIdhes
 Change n P Pressar over § mants
b ofpatient admitd o hosgtl o HFaver § monthe
* aysalfe autsid of hospitalfor HF over § months
- ualty o Life a  months

ARARREAREAREE L

f the Problem
High Risk Patients
ments
ailure Management
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Stage A | StageB Stage € Stage D
High nsk Structural Structural Refractary
with n6 heart disease, symptoms
symptoms disease, no | previous or requiring
symptams | current spacial
symptems intervention

B Hospice
YAD, transplantation |
Aldostersne antaganist, nesiritide

Consider multidiseiplinary team
Revascularization, mitral-valve surgery

Cardiac resynchranization if bundle-branch block present
Dietary sedium restriction, diuretics, and digexin

all

tients: beta-blackers in selected patients

Treat hypertension, d-:be'be_:. dyslipidemia: ACE inhibitars of ARBS in some patients
Risk-factor reduction, patient and family education

11/26/2018

Beta-Blockers Reduce Death and
Hospitalization in Heart Failure

Carvedilol
CIBIS* CIBIS 1 MERIT-HF™
Heart Failure
Study Group®®
St gl | o 51050y | Bt iny | TS
Ty g versuslaceb | twice duly " ersus | duyversos Pacebo | PR
(525 roached max Placebe (a3 ceoched max | (LNUEE
ose) (MDD=45 mg) dase) eog dihy)
1088 Patlemts with | 2647 Pasionis wich | 3993 Patents with

Study Subjects

falare symptoms ilure heart fuure.
* Reduced CHF o CSMRRRndeath | o A4 RRRIndoath = &4%RARin
Hospitalzation (95% 10,2054, (95% 01054 death (35% €1
[pen1) 0.001) 081, penoon) 053081,
Nonsignificant | & Reduced CHE | & odalcavse | p<0001)

= faductiontn
Key Points

{p=0.0023)

iotensin-Converting Enzyme Inhibitors
rease Death and Rehospitalization

Death or Heart Failure Hospitalization with Less Than 90
Days of Follow Up

Event Rate (%)

Captopdl  Enalapeil  Usinaprll  Quinapel  Ramapdl Al Other

acemhibitor [ Plecebo [N
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Spironolactone Decreases Death and
Admission in Heart Failure

Each Therapy Has ADDITIVE Benefits

RR in HF
Thera RR in Mortality (% i

Py ) v (%) Hospitalization (%)

ACE Inhibitor or ARB 17

Beta-Blocker 34

Aldosterone 30

Antagonist

ARNI 26

“Abbreviations: AR, relative reduction; ACE, angiotensin converting enzyme; ARB, angiotensin receptor blocker;

/ARNI, angiotensin receptor neprlysin-inhibitor.

The estimated benefit of ARNI is based on its use instead of ACE inhibitors or ARBS.

11/26/2018
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hat Happens When Medications Are N
Enough?
—— :zr:::t‘oms with dressi

xarten (A1th ciass B or 1)
2. Episoses of i retenton (imorary s/ systEmic congeston. .
perpreal mmmu:::uuu st porioners ——) Fluid retention des
Ipoperision) diuretics
2. Objactin evidarce of s candoe dystunction sown by at st 1 of the
ollowing:

& LVEF <20%

b Psawdonormal o testictive mitral ilow patiern

. Moan POWP >-16 mmHp andior RAP =12 mmHp by

. High BP o NT-proBP piasma levels in e sdsence of noncardioc
causes

oy w

4
@ Inabifity o exercise
B 6-Minute wak Sistance <300 m
© Peak Vo; <12 10 14 mUkg'min
5. Htary of 1 HF hospitalzaion n past 6 mo
s

ther
ncisting diretics and GOMT, uniess these are poorly tolerated o
contraindicated, and CAT when indicated
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nced Heart Failure Therapies

ransplant
es immunosuppressive medications for life
s are good — 90% survival at 1 year and 50% at 11 yea!

ssist Devices (LVADs)
idge to transplant (B

rt Transplant
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Adult and Pediatric Heart Transplants: Number of
Transplants by Year and Location

11/26/2018

mOther
 North America

OEurope

M

NOTE Tl e e iy e hor el 5
£ W ok
Had 0N B B [T | petorme i

* HeartMate XVE

* Implantation: Intra-
abdominal

Cross Section of Pump

BLOOD,in
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HeartMate - REMATCH

Survival (%)

1 year survival: 52% LVAD, 24% OMT
(p=0.002)

2 year survival: 23% LVAD, 8% OMT
(p=0.01)

s oy

Tt LV assist device

11/26/2018

rtMate -

REMATCH

T No. (%)

Lefi vemricular dysfunciion

23/24 (98)

Seps

Faiture of IVADY

Miscellancous noncardiovas-
cular causes

Cercbrovasculsr discasc

Miscellancous cardiovascular
cases

Puimonary embolism
Acure myocardial infarction
Canisc procedure
Perioperative bleeding,
Unknown

Toral

6711 (55)
23/24 (96)
0/11(55)
23/24 (9]
6/11(55)
2/2492)
S/11 48]

LVAD group 24724 (100}
Medicalherpy grovp 7/ (64

rtMate Il

plantation:
ubdiaphragmatic or
trathoracic

DA approved
* BTT in 2008
* DTin 2010
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artMate 2
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HeartMate Il - DT

104

Table 2. Pri

tinuous-Flow  Pulsatile-Flow

End Point LVAD [N-134)  LVAD (N=66)
o (% (959 1)

62(46[38-55) 7 (18]

to repairor replace LVAD at 2yr (primary

composite end point)

First cvent that preverted patient from reaching
the primary end point

Disabling strokef IS(e-17) 8 (124-20)

Hazard Ratio
(95% <1}

078 (0.33-1.82)

T or replace pump: T0-15) 74 pesaa)

018 (0.05-0.37)

Death within 2yr after implantation 44 (33[25-41) 27 (1 {2553}
72(54[45-62)) 59 (83[82-97))

059 (0.35-099)
0.38 (0.27-0.54)

2]

5

rt Failure Management
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rtWare (HVAD)

Implantation: Intrapericardial

ially magnetically levitated
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tWare (HVAD) - ADVANCE

nt of 140 patients to the HVAD device with compari
499 axial-flow device recipients

enrolled as a BTT strategy
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HeartMate Il

Hotor with
Internal magnel

HeartMate Il = MOMENTUM 3

CentrifugalFlow Pump  Axiak-Flow Pump
Group [N=151) Group (N=
o ofpatients e of s of patients
withevents (%) events _ with events 5)

0 0 14 (101} NA

12{79) 12 15 (10.9) 0.73 (0.35-1.51)
4¢26) 8(58) 046 (0.14-14)
8(53) 3(65) 081 (0.32-2.05)
Oisabling stroke 2(69) 509 165 (057-4.79)
Other neurologic event a (6.0} 554 103 (0.41-259)
Bleeding
Any bleeding 0031 4039 045 (062-115)
Bleeding requiring surgery 15099) 19,038 072 (033-136)
Gasuointestinal bleeding 24 159) 21152} 104 (061-1.79)
Centrifugabliow pump 152 146 138 135 130
Asiakflow pump W2 125 19 16 10

22
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Intermacs  Continuous Flow LVAD/BIVAD Implants: 2008 — 2016, n=17633

Bridge to Transplant Listed and Destination Therapy by Era (n=12150)

BTT (2013-2016)

Ploverall) < 0001
P{BTT v DT) 2006-2012< 0001
P(BTT v DT) 2013-2016< .0001

% Survival

Destination
Therapy

BTT (2008-2012)

o7 (2008-2012)

Event: Death ( I
il ol

and device

I N T T

6 1’ 1B 24 30 3 42 48 54 60 66 72
Months post implant

ller Devices, Less Complications

VAD Size Comparison

Older Technology

> a,

. OV-S —
Heartmate Novacor DuraHeart Levacor VentrAssist Heart Mate Il “INCOR
ommeSSmm  MSmmxédmm Timmyédmm 4409

11509 10009

2989 Simemy43mm 120mm x 30mm
5409 219 2009

Questions?
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