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What is Heart Failure ?

Atrium

Clinical syndrome characterized by typical
symptoms that may be accompanied by signs
caused by a structural and/or functional v Right

cardiac abnormality, resulting in a reduced Atrium Left
cardiac output and/or elevated intracardiac Ventricle
pressures at rest or during stress?

Right

ACCF/AHA 2013 :
Ventricle

» Complex clinical syndrome that results from
any structural or functional impairment of
ventricular filling or ejection of blood?®

ESC: European Society of Cardiology; AHA: American Heart Association; ACCF: American College of Cardiology Foundation
1. KSHF Guideline for the Management of CHF 2016. 2. Ponikowski et al. Eur Heart J. 2016 May 20. pii: ehw128; 3. Yancy et al. JACC
2013,62:¢147-239



Clinical manifestation of HF

* Breathlessness
Orthopnea

Paroxysmal nocturnal dyspnea
Reduced exercise tolerance
Fatigue

Ankle swelling

+ Elevated jugular venous pressure
Third heart sound
Laterally displaced apical impulse

Pulmonary crackles

Peripheral edema

Tiredness
Shortness of breath

Coughing
Pumping action
of the heart gro . 2

- / Fluid retention

ws weaker

Pleural effusion

Swelling of feet, ankl
es, abdomen, and lo
' wer back area

Pulmonary edema



HF is a progressive disease

« Heart failure is a chronic condition, punctuated by acute episodes

« Each acute events results in further organ damage: myocardial and renal damage occurring
during such episodes may contribute to progressive left ventricular and/or renal dysfunction

 Increasing frequency of acute events with disease progression leads to higher rates of
hospitalization and increased risk of mortality

Chronic
Decline
Cardiac Function

& Quality of Life

Hospitalizations for
acute decompensation episodgs

v

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



HF epidemiology in Korea

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

207 - Men

- Women

 Prevalence (%)
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on

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



Mortality of HF in Korea

Hospital 0.5 year 2 years 4 years

~6% ~10% 20 307

in-hospital mortality mortality

mortality
mortality rate’ after 180 days’ after 2 year?

after 4 years?

HF=heart failure

1. Lee et al. A multicentre cohort study of acute heart failure syndromes in Korea: rationale, design, and interim observations of the Korean Acute Heart Failure
(KorAHF) registry. Eur J. HF (2014) 16, 700-708

2. Choi et al. Characteristics, Outcomes and Predictors of Long-Term Mortality for Patients Hospitalized for Acute Heart Failure:A Report From the Korean Heart
Failure Registry. Korean Circ J. 2011 Jul; 41(7): 363-371.



Mortality of HF in Korea

Male survival rates (%):

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

1.0
f;: 0.8 %
5 -
Z 06 - Breast = MI
g M g Bladder
: 0.4 Bowel . Prostate
= Ovarian Z Bowel
E 02- HF £ HF
[ O
: Lung S — V¢
0 ] 12 18 24 30 36 42 48 54 60 0 6 12 18 24 30 36 42 48 54 60
Month of follow-up 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 ide1tified, and
5-year survival rates compared.

MI: myocardial infarction
Stewart et al. Eur J Heart Fail 2001;3:315-22
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Chronic HF : HFrEF vs HFpEF

Type of HF HFrEF HFmrEF HFpEF
Symptoms * Signs® Symptoms * Signs* Symptoms * Signs*
5 LVEF <40% LVEF 40-49% LVEF =50%
i‘,"_ s |. Elevated levels of natriuretic peptides®; |. Elevated levels of natriuretic peptides®;
4 2. At least 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
« 1 wall thickness and mass
* High ratio of mass:volume

1 end=diastolic volume
| wall thickness
Low ratio of mass:volume




Approach of Chronic HF

PATIENT WITH SUSPECTED HF*
(non-acute onset)

!

ASSESSMENT OF HF PROBABILITY

1. Clinical history:

History of CAD (M, revascularization)
History of arterial hypertension

Exposition to cardiotoxic drug/radiation

Use of diuretics

Orthopnoea / paroxysmal nocturnal dyspnoea

2. Physical examination:

Rales

Bilateral ankle oedema

Heart murmur

Jugular venous dilatation

Laterally displaced/broadened apical beat

3. ECG:
Any abnormality
>~ Allabsent

1
I . S
) z| present \\\
' v ~
Assessment 1 ~
of natriuretic ! NATRIURETIC PEPTIDES -
eptides not routinel : No HE unlikely:
° pdone in clinical ’ : * NT-proBNP 2125 pg/mL C°“5_'de" o.the
practice | * BNP 235 pg/mL diagnosis
:
! Yes =
J /
\

ECHOCARDIOGRAPHY Normal®<

If HF confirmed (based on all available data):
determine aetiology and start appropriate treatment




Management of HF reduced EF



Patient with symptomatic* HFrEF® M chass |
il Class lla

Therapy with ACE-I* and beta-blocker

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

Still symptomatic Mo

and LVEF <35%

Yes l

Add MR antagonist®*

These above treatments may be combined if indicated

c
o

5 8 (up-~titrate to maximum tolerated evidence-based dose)

el ¢

(3] o i

o

Z - g‘ Still symptomatic ° 1
ol £ u and LVEF =35%

‘@ O >

© 8 ; Yes l

=le | ! }

" 3 g

g o &

2 18 g Able to tolerate Sinus rhythm, Sinus rhythm,"
E [ 3 4 ACEI (or ARB)‘ QRS duration >130 msec HR >70 bpm
o o E

4 B ! : l
2125

? el < ARNI to replace 271 need for Ivabrad

8 g ACE-| crd =
9 o

™ o

g 5

o

.

Resistant symptoms

] i

Consider digoxin or H-ISDN No further action required
or LVAD, or heart transplantation Consider reducing diuretic dose




Medical Tx of HFrEF

Pharmacological treatments indicated in patients with
symptomatic (NYHA Class lI-1V) heart failure with
reduced ejection fraction

Recommendations

Class?® Level® Ref*¢

An ACE-l4 is recommended,

in addition to a beta-blocker,
for symptomatic patients with
HFrEF to reduce the risk of HF

hospitalization and death.

A beta-blocker is recommended,
in addition an ACE-I4, for
patients with stable, symptomatic

HFrEF to reduce the risk of HF
hospitalization and death.

An MRA is recommended for
patients with HFrEF, who remain
symptomatic despite treatment
with an ACE-lIfand a

beta-blocker, to reduce the risk of
HF hospitalization and death.

2,

| 163
165
167-

: 173

| 174,175

ACE-I

Captopril® 6.25 tid 50 tid
Enalapril 2.5 bid. [0-20 bid.
Lisinopril® 25-5004d. 20-3504d
Ramipril 2.5 o.d. 100d.
Trandolapril® 0.5 od. 4o0d
ARBs

Candesartan 4-8 0.d. 32 0.d.
Valsartan 40 b.id. 160 b.id
Losartan® 50 o.d. 150 o.d.
Beta-blockers

Bisoprolol 1.25 0.d 1004
Carvedilol 3.125 b.id. 25 b.id?
Metoprolol succinate (CR/XL) | 12.5-25 o.d. 200 o.d.
Mebivolol* 1.25 o.d 1004




RAS inhibitor

SOLVE trial ATLAS study

Enalapril (n=1285) vs Placebo (n=1284) Lisinopril |

Low dose (n=1596) vs High dose (n=1568)
T MUE 16%L 2

MTEL IHYAE 15% 42

70 1\
"1\
ﬂ 60' 30 \\
c 4
% 50 - T
S 401 2 @
8) E s
g 30
8 20 g N xx\\% High dose group
[ - Sy
o 101 n P
. P<0.0001 - Low dose group
0 6 12 18 24 30 36 42 48 ol , | , | | S
Months [+] i 12 15 &

TIME TO DEATHHOSPITALIZATION {MONTHS)

NEJM 1991,;325(5):293-302 Circulation 1999 Dec 7;100(23):2312-8



B-blocker / Spironolactone

EF < 25%

Carvedilol (n=1156) vs Placebo (n=1133)

100~
— 80+
©
o
e £ 60 Carvedilol
38
s %
'E 5 A0 Placebo
&2
>
s 20
0] T I I I I T |
0] 3 (5] 9 12 15 18 21

Mo, OF PATIENTS AT RISK

Placebo 1133 767 513 377 262 154 88 65
Carvedilol 1156 78% 559 431 318 208 122 &1

NEJM 1991;325(5):293-302

EF < 35%

Spironolactone (n=822) vs Placebo (n=841)

0.90

0.85

0.80

0.75

0.70

0.65-

Probability of Survival

0.60

0.55

Spironolactone

Placebo

No. AT Risk

Placebo 841 775 723 678

T T T T T T T T 1

12 15 18 21 24 27 30 33 36
Months

628 592 565 483 379 280 179 92 36

Spironolactone 822 766 739 698 669 639 608 526 419 316 193 122 43

NEJM 1999;341(10):709-17



49/M Dsypnea

www.BANDICAM.com
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Discharge order

<< BO.000 ME == I.ooog 3

Lasix d0mg tab =< 40,000 MG == 1. Qo000 2

+++ BID(OIE , HE L Z30F2 ) +++

Lipitor 20mg tab << 20,000 MG == 1.0000 1

Concor Bmg tab << 5,000 MG == 1, 0000

Aldactone ZBmg tab << 12,500 MG =>=  0O.5000 1
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s+ ODIOFEI A 2302 ) +++




49/M Dsypnea
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49/M Dsypnea

12 month f/u



Patient with symptomatic®* HFrEF® M class |
J Class Ila

Therapy with ACE-I and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)

BOAEY AE HEPEHE 100mg [ ENTREST ] [HE]

Still symptomatic No R EMTEESTO FILM COATED TAE 100mg
and LVEF 535% » T T R I IR CI I P I R O e S St
v H| AL Mowvaris AG @ wemerase
Yes l ............. e e e B e
£ v O At St L HEE] A (Movartis Korea ) © womerase
0 Add MR antagonist®® | I N e O P P P TR P PRSP PP P TSRS
‘5 8 (up-titrate to maximum tolerated evidence-based dose) B Sacubitril-Yalsartan sodium salt hydrate 113, 103 mg
3 v i (100mg as Sacubitril-Valsartan)
o 5 VTSl | T B : ek et LT 3 5 RV eh L D e T T T L L W e T T L T AR O T T
- a No
g e E' Still symptomatic >
1 = and LVEF <35%
‘@ o> l
© @ Yes
: | 53 1 ] 1
[ 3 '5
g o ®
] § g Able to tolerate Sinus rhythm, Sinus rhythm,"
E ™ 8 ACEI (or ARB)' QRS duration >130 msec HR =70 bpm
> Vi E -
w -
1 EN ! ! l
2 123%
EE=ED PN ccd for i NOC 0076-0659-20 NDC 0078-0777-20 NDC 0078-0696.20
Ivabradine
8 2 CRD QEntresto- QEntresto~ | @Entresto-
8 = (sacubitrl valsartan) tablers (sacubitril/velsartan) fablets (sacubitril/valsartan) tablets
A |
= ¢ hese above treatments may be combined if indicated Ronly ‘ Rxonly L} Rxonly
o
| 60 Tablets ol 60 Tablts i B 60 Tablts
) NOvARTIS U) NOVARTIS U NovarTIs
Resistant symptoms |
' -
L8 A J
Yes l l No ! e ~ DA u
Consider digoxin or H-ISDN No further action required

or LVAD, or heart transplantation Consider reducing diuretic dose




Angiotensin receptor-Neprilysin Inhibition

e NEW ENGLAN D
JOURNAL o MEDICINE

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

Angiotensin—Neprilysin Inhibition versus Enalapril
in Heart Failure

John J.V. McMurray, M.D., Milton Packer, M.D., Akshay S. Desai, M.D., M.P.H., Jianjian Gong, Ph.D.,
Martin P. Lefkowitz, M.D., Adel R. Rizkala, Pharm.D., Jean L. Rouleau, M.D., Victor C. Shi, M.D.,
Scott D. Solomon, M.D., Karl Swedberg, M.D., Ph.D., and Michael R. Zile, M.D.,
for the PARADIGM-HF Investigators and Committees*



Angiotensin receptor-Neprilysin Inhibition

NYHA class ILIILIV with LV EF <40%
ARNI vs

Enalapril

A Primary End Point
1.0+

0.6+
0.5+
0.4
0.34

0.24

Cumulative Probability

0.1

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

Enalapril

LCZ696

B Death from Cardiovascular Causes

1.0+

0.6+
0.5+
0.4+
0.3+

0.2+

Cumulative Probability

0.14

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

Enalapril

LCZ6%96

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’

Hazard ratio, 0.79 (95% Cl, 0.71-0.89) Hazard ratio, 0.84 (95% Cl, 0.76-0.93)
P<0.001 P<0.001

£ 0.6 £ 0.6

3 )

T 054 T 0.5

< 2

a a

S 0.4+ 0.4+

2 =

5 034 £ 5 034 Enalapril

3 Enalapri 2

E 02 E 02

(9] (9] LCZ696

0.1+ LCZ696 0.1
0.0 T T T T T T 1 0.0 T T T T T T 1
0 180 360 540 720 500 1080 1260 0 180 360 540 720 900 1080 1260
Days since Randomization Days since Randomization

No. at Risk No. at Risk
LCZ 696 4187 3922 3663 3018 2257 1544 896 249 LCZ696 4187 4056 3891 3282 2478 1716 1005 280
Enalapril 4212 3883 3579 2922 2123 1488 853 236 Enalapril 4212 4051 3860 3231 2410 1726 994 279

NEJM 2014,;371:993-1004
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PIONEER-HF : ARNI in ADHF

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE ‘

Angiotensin—Neprilysin Inhibition
in Acute Decompensated Heart Failure

Eric J. Velazquez, M.D., David A. Morrow, M.D., M.P.H.,
Adam D. DeVore, M.D., M.H.S., Carol I. Duffy, D.O., Andrew P. Ambrosy, M.D.,
Kevin McCague, M.A., Ricardo Rocha, M.D., and Eugene Braunwald, M.D.,
for the PIONEER-HF Investigators™



Study design

« Multicenter (126 sites in USA), randomized, double-blind, active-controlled trial of
the in-hospital initiation of sacubitril-valsartan therapy, as compared with enalapril

therapy, among patients who had been admitted for acute decompensated heart
failure with reduced ejection fraction.

* Inclusion Criteria
LVEF < 40%
NT-proBNP>1600pg/mL or BNP>400pg/mL
Primary diagnosis of ADHF

Hemodynamically stable state



Hemodynamically stable

- Before randomization, patients were required to be hemodynamically stable,

which was defined

- maintenance of a systolic blood pressure of at least 100 mm Hg for the

preceding 6 hours
* no increase in the dose of intravenous diuretics
* no use of intravenous vasodilators during the preceding 6 hours

* no use of intravenous inotropes during the preceding 24 hours.



Efficacy and Safety

Change in NT-proBNP
from Baseline (%)

Mo. at Risk

Enalapril

| | |
el =) [ [
T T T TPET

|
=
7

| |
a wn
T T

|
-
=

Enalapril

Sacubitrib-valsartan

T T
Baseline 1

304 350

Sacubitril=valsartan 397 355

T T T | T T |
2 3 4 5 6 7 3

Weeks since Randomization

351 350 348
363 365 349

Table 2. Secondary Efficacy and Safety Outcomes.*

Qutcome

Key safety outcomes — no. (%)

Woaorsening renal functiont

Hyperkalemia

Symptomatic hypotension

Angioedema

Secondary biomarker outcomes — % (95% Cl)%
Change in high-sensitivity troponin T concentration

Change in B-type natriuretic peptide concentration

Change in ratio of B-type natriuretic peptide to NT-proBNP

Exploratory clinical outcomes — no. (%)
Composite of clinical events
Death
Rehospitalization for heart failure
Implantation of left ventricular assist device

Inclusion on list for heart transplantation

Unplanned outpatient visit leading to use of intrave-

nous diuretics
Use of additional drug for heart failure
Increase in dose of diuretics of >50%

Composite of serious clinical events

Sacubitril-valsartan
(N= 44-U:|

60 (13.6)

51 (11.6)

66 (15.0)
1(0.2)

-36.6 (—40.8 to -32.0)
-28.7 (-35.5 to -21.3)
35.2 (28.8 to 42.0)

249 (56.6)
10 (2.3)
35 (8.0)

1(0.2)
0
2 (0.5)

78 (17.7)
218 (49.5)
41 (9.3)

Enalapril
(N=441)

65 (14.7)

41(9.3)

56 (12.7)
6 (1.4)

-25.2 (-30.2 to-19.9)
-33.1 (-39.5 to -25.9)
-8.3 (-3.6t0-12.7)

264 (59.9)
15 (3.4)
61 (13.8)

1(0.2)
0
2 (0.5)

84 (19.0)
222 (50.3)
74 (16.8)

Sacubitril-valsartan vs.
Enalapril

Relative risk (95% Cl)
0.93 (0.67 to 1.28)
1.25 (0.84 to 1.84)
1.18 (0.85 to 1.64)
0.17 (0.02 to 1.38)

Ratio of change (95% Cl)
0.85 (0.77 to 0.94)
1.07 (0.92 to 1.23)
1.48 (1.38 to 1.58)

Hazard ratio (95% CI)f

0.93 (0.78 to 1.10)
0.66 (0.30 to 1.48)
0.56 (0.37 to 0.84)
0.99 (0.06 to 15.97)

NA
1.00 (0.14 to 7.07)

0.92 (0.67 to 1.25)
0.98 (0.81to 1.18)
0.54 (0.37 to 0.79)




ARNI in functional MR

Circulation

ORIGINAL RESEARCH ARTICLE ®

Angiotensin Receptor Neprilysin Inhibitor

for Functional Mitral Regurgitation
PRIME Study




Prime Study : ARNI in functional MR

BACKGROUND: The morbidity and mortality of patients with functional
mitral regurgitation (MR} remain high, but no pharmacological therapy
has been proven effective. The hypothesis of this study was that sacubitril/
valsartan would be superior to valsartan alone in improving functional MR
via dual inhibition of the renin-angiotensin system and neprilysin.

METHODS: In this double-blind trial, we randomly assigned 118 patients
with heart failure with chronic functional MR secondary to left ventricular
(LV) dysfunction to receive either sacubitrilfvalsartan or valsartan, in
addition to standard medical therapy for heart failure. The primary end
point was the change in effective regurgitant orifice area of functional MR
from baseline to the 12-month follow-up. Secondary end points included
changes in regurgitant volume, LV end-systolic volume, LV end-diastolic
volume, and incomplete mitral leaflet closure area.

RESULTS: The decrease in effective regurgitant orifice area was
significantly greater in the sacubitril/valsartan group than in the valsartan
group (-0.058+0.095 versus —0.018+0.105 cm?; P=0.032) in an intention-
to-treat analysis including 117 (99%) patients. Regurgitant volume was
also significantly decreased in the sacubitril/valsartan group in comparison
with the valsartan group (mean difference, -7.3 mL; 95% Cl, —-12.6 to
-1.9; P=0.009). There were no significant between-group differences
regarding the changes in incomplete mitral leaflet closure area and LV
volumes, with the exception of LV end-diastolic volume index (P=0.044).
We noted no significant difference in the change of blood pressure
between the treatment groups, and 7 patients (12%) in the sacubitril/
valsartan group and 9 (16%]) in the valsartan group had =1 serious
adverse events (P=0.54).

CONCLUSIONS: Among patients with secondary functional MR,
sacubitril/valsartan reduced MR to a greater extent than did valsartan. Qur
findings suggest that an angiotensin receptor-neprilysin inhibitor might be
considered for optimal medical therapy of patients with heart failure and
functional MR.

Proportion of patients

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

H Worsened

.

ONo change OImproved

P=0.037

Valsartan

Sacubitril/valsartan
At 12 months




Patient with symptomatic* HFrEF® M class |
J Class Ila

Therapy with ACE-I and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic No

and LVEF <35%

3

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

v

ARNI to replace 271171 Y need for

CRIE

ACE-l

These above treatments may be combined if indicated

c

x

‘5 (a]

& Q

£ +

° § Yes "

R

Z - E‘ Still symptomatic ° 4
o l = o and LVEF <35%

‘@ o3>

E ) g ; Yes l

I [ I

[ 3 g

g v &

] § g Able to tolerate Sinus rhythm, Sinus rhythm,"
E [ 5 ACEI (or ARB)' QRS duration >130 msec HR >70 bpm
o | w E

4 B ! ! !

2 2%

B =

8 £

" o

2 -

: 5

o

.

Resistant symptoms

Yes l 1 No ]

Consider digoxin or H-ISDN No further action required
or LVAD, or heart transplantation Consider reducing diuretic dose




lvabradine

g =232t & 5mg

Les Laboratoires Servier @ nomerase

st M 2 H| ol (=) (Servier Korea Ltd, ) ©vomerase

* =
—— SERVIER

ivabradine hydrochlotide 5,39ws (Emng as ivabradineg)

+ lvabradine2 M2 Z&7|0] = funny channel (12 MEIX o2 AKH|5I0 =517

AT SEATHZANT|D BY £E M0l IFS O[XIX] FaC}

2016 KSHF guideline of HF



lvabradine

Patients with first hospital ad mission

forworsening heart failure { %)

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

medi

ian f/u 22.9 month

30 —— Placebo (672 avents)
— Ivabradine (514 events)
HR 074 (95% Cl 0-66-0-83), p<0-0001 )
.-'/..
20} P s
/'"(-‘._H- -
= o
.-"-f
i o
¥ 4 e
104 g S
i /
.r'/-"/f
&
OIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
0 12 18 24 30
Months
3204 2868 2489 2061 1089 439
3241 2928 2600 2173 1191 447

Patients with death from heart failure (%)

Mumber at risk

Placebo group 3264
hvabradine group 3241

107 —— Placebo (151 events)
— habradine (113 events)
HR 0-74 (95% Cl 0-58-0-94), p=0-014
5 - ' )
T
-~ /..-"
o
' I S B B D A A
0 12 18 24 30
Maonths
3094 2817 2301 1318 534
308% 2818 2428 1376 531

Lancet 2010; 376

: 875-85



Management of HF preserved EF



Diagnosis of HFpEF

All of following

« Presence of symptoms and signs of HF
« EF 2 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

=

Patients with Preserved Ejection

Fraction (%c)

50

40—

30

20+
0

r=0.92, P<0.001

1986

|
1990

1994

|
1998

|
2002

No. of Admissions

250-

200-

150+

100-

50

B Preserved ejection A Reduced ejection
fraction fraction
r=0.81, P<0.001 r=—0.33, P=0.23

1926

| |
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 B Patients with Preserved Ejection Fraction
1.0 1.0
- 1987-1991 m— 1987-1991
v — 1992-1996 G — 1992-1996
- 1997-2001 m— 1997-2001
2 e
= =
“ 0.4+ “ 0.4
0.2 0.2
P=0.005 P=0.36
0.0 l T T T I 0.0 T T T T ]
0 1 2 3 4 5 0 1 2 3 4 5
Year Year
No. at Risk No. at Risk
1987-1991 819 525 424 336 274 220 1987-1991 510 377 313 263 216 117
1992-1996 857 594 481 395 331 273 1992-1996 771 537 447 375 314 262
1997-2001 748 520 447 319 210 114 1997-2001 885 629 513 365 230 138

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



ARB / MRA in HFpEF

Age>60, NYHA II-IV, LVEF>45% TOPCAT study LV EF > 45%

Spironolactone (N=1722) vs Placebo (N=1723)
Irbesartan (N=2067) vs Placebo (N=2061)

Cumulative Incidence of Primary Outcome (%)

No. at Risk
Irbesartan

Placebo

40+

30+

20

104

A

Placebo

Irbesartan

Estimated Cumulative Proportion of Patients
Who Died from Cardiovascular Causes

[=]

2067 1929 1812 1730 1640 1569 1513 1291 1088 B8le 497
2061 1921 1808 1715 1613 1539 1466 1246 1051 776 446

T T T T T T T T
18 24 30 36 42 48 54 &0

Months since Randomization
Mo. at Risk

Placebo

NEJM 2008;359:2456-2467

Spirenolactone

1.00+
0.95+
0.20+
0.85+
0.80+
0.75+
0.70+
0.65+
0.60+
0.35+
0.50+
0.45+
0.40+
0.35+
0.30+
0.25+
0.20+
0.15+
0.10+
0.05

0.30
0.254

0.204

Placebo
0.15+

0.10+
Spironolactone

0.05+

0.00 T T T T T 1
0 12 24 36 48 60 72

Hazard ratio, 0.90 (95% Cl, 0.73-1.12)
P=0.35 by log-rank test

0.00

1722
1723

12 24 36 438 60 72
Months

1582
1571

1258 956 667 359 58
1257 934 655 365 59

NEJM 2014;370(15):1383-92



Management of HFpEF
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34/F High BP, DOE

e Hb 94 + Hs-CRP 0.658
« WBC 1194 « Pro BNP >35000 pg/mL (0-125)
e Plt 129k + CK-MB 1.7 ng/mL
.« BUN 348 « Troponin-l 72 ng/L(0-40)
. Cr306 » Cholesterol total 193.5
« HDLcholesterol 34.1
« eGFR 17 , .
 Triglyceride 165
» Na136. « LDLcholesterol 1354
« K3.3

« Spot urine
- Bil total 2.25 Pro/Cr ratio 3728.8 (<160)
« Direct bil 0.49 Total protein 176 mg/dL (<10)
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34/F HBP, DOE

TISO4 MI1.2 ECHO
M3
9
.
93 bpm

92 (Derived)

TIS04 MI13

M3

85 bpm



OT consult

KC Average Thickness [&]
IR 30° ART [HS] » Vol [mm? 341
, & )

LT T

N\
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464

Center:

Central Min 494 &

Central Max: 543 &

Circle Diameters: 1, 3, 6 mm ETDRS

OCT 302{8.8 mm) ART (6) Q: 24 [HS]
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« Amlodipine 10mg QD
* Valsartan 160mg QD
e Carvedilol 25mg BID
* Nifedipine 60mg QD
» atorvastatin 10mg QD




2018. 1. 12 2018. 7. 13

{Derived) 92 {Derived)
ECHO TIS0O4 MI13 ECHO TIS0O4 MI1.2

M3

M3

85 bpm / 58 bpm
LVEF 59.5% LVEF 67.4%
LAD 44.3 mm LAD 41.6 mm
IVSd 15.5 mm IVSd 12.04 mm
LVMI 197.7 g/m2 LVMI 111.00 g/m2

E/E" 19.3 E/E" 10.9






2018. 1. 12 2018. 11. 30

Pro BNP > 35000 Pro BNP normal



Summary - ot

« Chronic HF — HFrEF, HFpEF (HFmrEF)

e 7| ZITH 3 "o A E2nvt S 2
- HFrEF

: Optimal medical Tx — ACEl (ARB), B-blocker, MRA
. 3k §1o ™ 5 ARNI, Ivabradine 1124

- HFpEF
S K=, IAUX 3 SUEE wH0| F2
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