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e Clinical syndrome characterized by typical symptoms that may be
accompanied by signs caused by a structural and/or functional
cardiac abnormality, resulting in a reduced cardiac output and/or

elevated intracardiac pressures at rest or during stress (ESC 2016)
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Chronic

Decline
Cardiac Function

& Quality of Life

Hospitalizations for
acute decompensation episodgs

Disease progression

Adapted from Gheorghiade et al. Am J Cardiol 2005;96:11-17;
Gheorghiade and Pang. J Am Coll Cardiol 2009;53:557-73



Evolution of Clinical Stages of Heart Failure

High risk for HF

No symptoms Asymptomatic
Normal exercise LVYDnyunti o Stage B
No symptoms

Normal LV fxn
Compenstaed
Abnormal LV fxn CHF

Normal exercise

No symptoms Decompensated
. Exercise CHF
Abnormal LV fxn

symptoms Refractory
xercise CHE Stage D
Abnormal LV fxn

Symptoms not controlled
with treatment



Increased by 104%, from 0.75% in 2002 to 1.53% in 2013

2.0 1

- Men
- Women

3
1

o
1

Prevalence (%)

o
3y
L

OO L) T Ll T 3§ Ll T T L) Ll T 1
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Year

Lee HJ et al. KCJ 2016;46:658-664

100

Patients surviving %

0

Progression Further damage
Excessive wall stress
Neurohormonal activation

Myocardial ischemia

Mechanism of death

Sudden death 40%
Worsening CHF 40%

Other 20%
Annual mortality
( 5% 10% 20% to 30% 30 to 80%
[ [ [ [
Asymptomatic Mild Moderate Severe

Left ventricular dysfunction and symptoms




Cumulative probability of survival

Female survival rates (%):
HF, Ml and other malignancies

0.8 4

Breast
MI

06 4

04
Ovarian
HF

Lung

0.2 -

0 T | 1
0 6 12 18 24 30 36 42 48 54 60

Month of follow-up

Cumulative probability of survival

Al 1
| -

Al
(=

AH

BM,

Male survival rates (%):
HF, Ml and other malignancies

Mi

Bladder

Prostate
Bowel

HF

Lun
0 T T T 1 ung
0 6 12 18 24 30 36 42 48 54 60

0.2 4

Month of follow-up

All patients with a first admission to any Scottish hospital in 1991 for HF, Ml or the
four most common types of cancer specific to men and women were idetified, and
5-year survival rates compared.

Stewart et al. Eur J Heart Fail 2001; 3: 315-22
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( Valvular heart
disease
16.5%

Coronary artery

disease
38.3%

Isolated
hypertension
18.5%

Cardiomyopathy
21.7%

Korean Circulation J 2005



HFHO THAIQt = K=

High risk for Structural heart Structural hearts ds with Refractory HF

HF without ds without HF signs prior or requiring

disease or symptoms concurrent signs, specialized Tx
symptoms of HF

Goals Goals Goals Goals

gt X2, 29, StageA°| = A Stage A°| D& /A, Stage A, B, C2|

Ol K& K=, 8 A0|8 = At REAHEAN=

7|Y 25, 8%, TEES

°f=2| M|, CHAF

537 xF
Drugs Drugs Drugs for routine use Options
ACEI or ARB in ACEI or ARB in Diuretics for fluid End-of-life care
appropriate pts appropriate pts retention Extraordinary Mx
B-blokers ACEI, B-blokers heart transplant
in appropriate pts Drugs for selected pts chronic inotrope
Aldosterone antagonists permangnt
. mechanical
ARB, Digoxin
Hydralazine/nitrates suppqrt
experimental
Devices for selected pts surgery or
Biventricular pacing drugs

Implantale defibrillator



olJ

L|0
= ol
0l IH
ml <F
joil _A._@
oju -
o -

et

Ol yjn
Rd Jo)

)

ol KO

O
.

Al

K

_|

=7

(22 proBNP-NT)

<
o
Z O

Ki0 T

Bl <0

Ik o

<0

£ gIletot

I Of FEAl OiC 82 B

A E 8o
= Z7|1S K

o MEH

[ N

N

o1l

x| gtolgict

7t EX o=

—_
©)

=
o

<

A
H
X

- =A}
S o
=

=

=

=

=% A 7d(congestive HF)O| SIS =X QUL}.

o
e
10

&

A
=

P S0 h2kA CFEC

XS
= =

HFEAI S
O 1 -

Nz 8

<

Al
=



* Hf| Ef X EHA|
- YT AHE ZEA
» Hydralazine/isosorbid dinitrate
» ARNI/Ivabradin
. H[ofE 2y
ST

- 27 Ao

» Digoxin

= ACE Y|
= ARB

= B EFAFERA|
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- Nonsteroidal anti-inflammatory drugs (NSAIDs)

- Cyclo-oxygenase (COX)2 A K| A|

- Most antiarrhythmic agents

- Most calcium channel blockers (amlodipine, felodipine x| 2|)
- A8 A1 82 A EHZESHA| (thiazolidinedione A| X|)

- Tricyclic antidepressants

- Antihistamines

- Many dietary supplements such as ephedra and ephedracontaining

compound
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Asymptomatic Chronic heart Systemic
LV dysfunction failure hypoperfusion

Class| Classll Classll Class IV

Hemodynamic and
mechanism support

{ Resynchronization therapy

{ Digoxin
[ Diuretics
[ Aldosterone antagonists® ]
[ fblockers }
| ACE inhibitors |

*Aldosterone antagonists: 01H| OF AMAS=E EHdsE HHHZ AFAI= NYHA-FC Il 01 AR




Y= AR =M

Establish diagnosis

Z2-Dinensional Echocardiogram

Control
volume

—l-— ACE Inhibitor e 5-Dlocker smad Aldosterone antagonist

bl

[ Digoxin ] [ Consider CRT ]

Slow disease progression

Treat residual symptoms

ACE: angictensin converting enzyme, CRT: cardiac resynchronization therapy




Medical Tx of HFrEF

Pharmacological treatments indicated in patients with ACE-I
symptomatic (NYHA Class lI-1V) heart failure with s , ,
Fetitod ofer Hon fraction Captopril 6.25 tid 50 tid
Enalapril 2.5 bid. 10-20 bi.d.
Recommendations Class® | Level® | Ref Lisinupril“ 2.5-5.0 o.d 20-35 o0.d
An ACE-14 is recommended, T
in addition to a beta-blocker, 2, Ramipril 15 od. 100.d.
for symptomatic patients with 163 !
HF1EF to reduce the risk of HF 165 Lo Lol don
hospitalization and death.
) ARBs
A beta-blocker is recommended,
in addition an ACE-I for 67— Candesartan 480d 32 od.
patients with stable, symptomatic 173
HFrEF to reduce the risk of HF Valsartan 40 b.id. 160 bid
hospitalization and death. :
'
An MRA is recommended for b ol SR
patients with HFrEF, who remain
symptomatic despite treatment 174175 Beta-blockers
with an ACE-Ifand a ' .
beta-blocker, to reduce the risk of Bisoprolol 1.25 0d 100.d.
HF hospitalization and death. Carvedilol 3125 hid 25 bid?
Metoprolol succinate (CROXL) | 12.5-25 o.d. 200 od.
Nebivolol* 1.25 0.d 10 0d.




Patient with symptomatic® HFrEF® M css
J Class lla

Therapy with ACE-I* and beta-blocker

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

Still symptomatic b

and LVEF =35%

ves |

Add MR antagonist®*
{up-titrate to maximum tolerated evidence-based dose)

Still symptomatic -
and LVEF <35%

Yes |
' ' !

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

l ! l

ARNI to replace SFIE I need for Ivabradine
ACE-| CRIL

If LVEF <35% despite OMT
a history of symptomatic VT/VF, implant ICD

=
]
=]
@
+1s]
c
]
[
-
]
W
c
20
v
-
c
-]
vl
=
8
(=
=
.,
vl
i F]
=
2
2
]
el
]
=




Add MR antagonist®*

{up-titrate to maximum tolerated evidence-based dose)

Yes

Still symptomatic -
and LVEF <35%

Yes |
: ' !

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

l ! l

If LVEF <35% despite OMT
or a history of symptomatic VT/VF, implant ICD

E"l"ﬂll.lﬂé I"I?Ed for Ivabradine

ARNI to replace
ACE-I

These above treatments may be combined if indicated

.

Resistant symptoms

< re

Consider digoxin or H-ISDN No further action required
or LVAD, or heart transplantation Consider reducing diuretic dose
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Angiotensin receptor—Neprilysin Inhibition

e NEW ENGLAN D
JOURNAL of MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 11, 2014 VOL. 371 NO. 11

Angiotensin—Neprilysin Inhibition versus Enalapril
in Heart Failure

Angiotensin receptor neprilysin inhibitor

Sacubitril/valsartan is recommended as a replacement for an ACE-| to further reduce the risk of HF hospitalization and death in |
ambulatory patients with HFrEF who remain symptomatic despite optimal treatment with an ACE-,a beta-blocker and an MRA? =

NEJM 2014;371:993



Ivabradine
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Ivabradine

median f/u 22.9 month

Symptomatic HF, LV EF<35%, sinus rhythm with HR>70,
Ivabradinegroup (N=3241) vs Placebo group (N=3264)

307 —— Placebo (572 events) 105 —— Placebo (151 events)
— Ivabradine {514 events) — hkabradine (113 events)
HR 074 (95% C1 0-66-0-83), p<0-0001 HR 074 (95% C) 0-58-0-94), p=0-014
.-/ —
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0 B 12 18 24 30 o 12 18 24 30
Months Months
3264 2868 2489 2061 1089 439 Number at risk
3241 2928 2600 2173 1191 447 Placebo group 3264 3094 2817 2391 1318 £34
abradine group 3241 3085 2818 2428 1376 531

Lancet 2010; 376: 8/5-85
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- 3 g sodium diet for mild HF (NYHA-FC I/1I)
- 2 g sodium diet for advanced HF (NYHA-FC III/IV)

Ml et
- < 2000 cc/d; when congestion present
- < 1500 cc/d; when serum sodium < 135 mEq/mL

ME =4

- Record daily or every other day
- Use same scale on solid surface
-Wear no clothing when weighing

A Tl M
- Phase II program if not homebound
-Home health consults if homebound

2| W=

- Diet, Fluid restriction, Activity, Medications, Signs and Symptoms
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Typical hemodynamic patterns of
TMC causes of low cardiac output

PCWP Cardiac
Index

AlAl X X Af ZhA
S oo x A =7} =7t HMdzega
S A AT ~
=7} =7} M AL ZEAN
(eddHY) S > e 2
HEY MHE 57} =7} =7 2o
=7} 0|2t7|0f
N st SRR g 2
o
SRS 2L 2 2 2

RAP: right atrial pressure, PAP: pulmonary artery pressure
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High blood pressure

ulmonary
edema
. MNormal blood pressure
Hypovolaemic

. shock Cardiogenic

' shock

0.5 7

Reduced blood pressure

0 | | | T |
5 10 5 18 2025 30 35 40

[y
|

Cardiac index L/min/m?

Pulmonary Wedge Pressure

Modified from Forrester AmJ Cardiol 1977 ; 39 : 137



258 289 2xe| =787
QFEAl 20 U717

of

.cxj.l

Al

_II. OIV

.o B

. 8ol a7| [mEwsiel A7

of — -
7|E=2E OHO LIS

1 Cold & Dry Cold & Wet @;gni_lucéua% RIS &

ol o e

£ O C D EDS oJAlRa}

A _ 2Els

? Flid admirisiaion | o oo 0TS

Low BPinotrojpics

Bt (warm & wet)O| 7}%& E61H, C(Cold & dry)2 AAMX o =2 E =0 L7 D=

(cold & wet) 2| MM EIIE HX ot 827t BCE. D2 B, C20f| H|3H O =7t X[ &
Ch. B0 = YT 2HAH0| A A;L(dry&warm)gl 58S E0|= 8% HE2H0|L}
*':6 o, FHMS E20| Vs 8= 145104 Of okt

=1




PATIENT WITH ACUTE HEART FAILURE

|

Bedside assessment to identify haemodynamic profiles

|

PRESENCE OF CONGESTION®?

YES NO
(95% of all AHF patients) (5% of all AHF patients)

‘Wet’ patient ‘Dry’ patient

l l

ADEQUATE PERIPHERAL PERFUSION?

YES NO YES / \ NO

‘Dry and warm’ ‘Dry and cold’
Adequately perfused Hypoperfused,
= Compensated Hypovolemic
"Wet and Warm’ patient l l

(tvmicallv elevated ar - . P T I I N



ADEQUATE PERIPHERAL PERFUSION?

YES NO YES / \ NO

‘Dry and warm’ ‘Dry and cold’
Adequately perfused Hypoperfused,
= Compensated Hypovolemic
"Wet and Warm’ patient l l
(typically elevate:d or Adjust oral Consider fluid challenge
normal systolic therapy Consider inotropic agent
blood pressure) if still hypoperfused

‘Wet and Cold’ patient

Systolic blood pressure <90 mm Hg

Vascular type - Cardiac type —
fluid redistribution fluid accumulation YES NO
Hypertension Congestion

predominates predominates

* Inotropic agent *Vasodilators
l l * Consider vasopressor * Diuretics
in refractory cases * Consider inotropic
. I * Diuretic (when perfusion agent in refractor
* Vasodilator * Diuretic ( P 8 Y
N . corrected) cases
* Diuretic *Vasodilator

» Consider mechanical
circulatory support
if no response to drugs

* Ultrafiltration
(consider if diuretic
resistance)
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RHC (Swan-Ganz) catheter and pressure curve

Infusion -

] Output lNz

; X ;
;‘I&CTATE "

| QUTPUT

([ Semebibon gV A
ioﬂ/'.
- ’

INJECTATE

During the late 1960’s and early 1970’s, Drs. H.J.C. Swan and William Ganz
developed a balloon-tipped flotation catheter
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 Upright position ( eg., Semifowler’s position)
with the legs dependent

AL ZF (MAESIE 95% 0]THY HQ)
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(1) morphine,
(2) loop diuretic drugs (e.g., furosemide), and
(3) direct-acting vasodilators
(e.g., nitroglycerin, nitroprusside, and nesiritide).
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LVAD

External
battery pack
and controls

Left
ventricle

Diaphragm

External
wires

i

Heartmate

Dermaport Drive line blood pump
access device




Chronic HF : HFrEF vs HFpEF

Type of HF HFrEF HFmrEF HFpEF
Symptoms * Signs® Symptoms * Signs* Symptoms * Signs*®
g 2 | LVEF <40% LVEF 40-49% LVEF =50%
B 5 |. Elevated levels of natriuretic peptides®; |. Elevated levels of natriuretic peptides®;
- 2. At |east one additional criterion: 2. At least one additional criterion:
v 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).
* Normal end=diastolic volume « * end=diastolic volume
« 1 wall thickness and mass « | wall thickness

* High ratio of mass:volume * Low ratio of mass:volume



Diagnosis of HFpEF

All of following

* Presence of symptoms and signs of HF

« EF > 50%

» Elevated levels of BNP (> 35 pg/mL) or NT proBNP(> 125 pg/ml)

» Objective echocardiographic evidence of other cardiac functional or
structural alterations

Functional : diastolic dysfunction, E/e’ ratio
Structural : left ventricular hypertrophy, left atrial volume

2016 ESC guideline of HF



Epidemiology of HFpEF

&, B
70— B Preserved ejection & Reduced ejection
fraction fraction
5 r=0.92, P<0.001 750 r=0.81, P<0.001 r=—0.33, P=0.23
L
e X 8
g5 E 150-
o g i
=k <C
..E L "E 100
2 g
= =
o 50—
T 20-
o
0 | | | 1 0 | | | 1
1986 1990 1994 1998 2002 1986 1990 1994 1998 2002

NEJM 2006 Jul 20;355(3):251-9



Trends in HFpEF outcome

Improving outcome in HFrEF

Unchanging outcome in HFpEF

A Patients with Reduced Ejection Fraction

Survival

No. at Risk
1987-1991
1992-1996
1997-2001

1.0
— 1987-1991
0.8 = 19921996
m— 1997-2001
0.6
0.4-
0.2-
P=0.005
0.0 T T T T 1
0 1 2 3 4 5
Year
819 525 424 336 274 220
857 594 481 395 331 273
748 520 447 319 210 114

B Patients with Preserved Ejection Fraction

1.0
m— ]087-1991
0.8 m—— 19921996
== ]997-2001
= 06-
2
B
=
@ 0.4+
0.2
P=0.36
0.0 T T T T 1
0 1 2 3 4 5
Year
No. at Risk
1987-1991 510 377 313 263 216 117
1992-1996 771 537 447 375 314 262
1997-2001 885 629 513 365 230 138

NEJM 2006 Jul 20;355(3):251-9




Management of HFpEF
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2.
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2016 KSHF guideline of HF
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e Tx.

Surgery

Echo (imaging fu)
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European Heart Journal (2016) 37, 2129-2200 ESC GUIDELINES KSHF guideline for the management of
sunorzan  doi:10.1093/eurheartj/ehw128 CHRONIC HEART FAILURE 2016
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KSHF guideline for the management of

ACUTE HEART FAILURE 2017

2016 ESC Guidelines for the diagnosis and
" treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

Developed with the special contribution of the Heart Failure
Association (HFA) of the ESC
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