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HF stages

At Risk for Heart Failure

Stage A

At high risk for
HF, but without
structural heart
disease or
symptoms of HF

Stage B

e.g.: Patients with:
hypertension
atherosclerotic disease
diabetes
obesity
metabolic syndrome

or

Patients:

+ using cardiotoxins

« with FHx CM

THERAPY
GOALS

y Structural heart
ructural disease, but
Heart without signs or
isease symptoms of
HF

De"e'°'°:ie“t laamsitivpior
of Sympt P

of HF

Heart Failure

Stage C

Stage D

or current
symptoms of HF

e.g.: Patients with:

* previous MI

» LV remodeling
including LVH and low
EE
asymptomatic valvular
disease

THERAPY
GOALS

+ All measures under Stage A

+ Treat hypertension
Encourage smoking
cessation
Treat lipid disorders
Encourage regular
exercise
Discourage alcohol
intake, illicit drug use
Control metabolic
syndrome

DRUGS

« ACEl or ARB in
appropriate patients for
vascular disease or
diabetes

DRUGS

< ACEI or ARB in appropriate
patients

- Beta-blockers in appropriate
patients

Refractory HF
Refractory requiringry

Symptoms of specialized
HF at Rest interventions

e.g.: Patients with:

+ known structural
heart disease

and

+ shortness of
breath and
fatigue, reduced
exercise tolerance

THERAPY
GOALS

e.g.: Patients who
have marked
symptoms at rest
despite maximal
medical therapy (e.g.,
those who are
recurrently
hospitalized or cannot
be safely discharged
from the hospital
without specialized
interventions)

THERAPY

D,

Al measures under Stages A and B
Dietary salt restriction

RUGS FOR ROUTINE USE
Diuretics for fluid retention
NCEI

Beta-blockers

RUGS IN SELECTED PATIENTS
Aldosterone antagonists

NRBs

Digitalis

Hydralazine/nitrates

DEVICES IN SELECTED PATIENTS
+ Biventricular pacing
+ Implantable defibrillators

GOALS

« Appropriate measures
under Stages A, B, C

+ Decision re: appropriate
level of care

OPTIONS

+ Compassionate end-of-life
care/hospice

< Extraordinary measures
- heart transplant
- chronic inotropes
- permanent mechanical
support
- experimental surgery or
drugs

ACC/ AHA guideline




STAGE B CLINICAL DEFINITIONS

« Patients with structural heart disease that is strongly
associated with the development of heart failure (HF) but
without HF signs or symptoms.

* Previous myocardial infarction; left ventricular
hypertrophy by echocardiogram or ECG,; left ventricular
dilatation or hypocontractility; moderate to severe
valvular heart disease.

« Asymptomatic physical capacity of > 7 mets.



Symptoms: The Tip of the Congestion
Iceberg in Heart Failure
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Two-year survival, percent
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Rodeheffer RJ, Jacobsen SJ, Gersh BJ, et al. Mayo Clinic Proc 1993; 68:1143; Ho, KK, Anderson, KM, Kannel,
WB, et al, Circulation 1993; 88:107; Pfeffer, MA, Braunwald, E, Moye, LA, et al, N Engl J Med 1992; 327:669;
The SOLVD Investigators, N Engl J Med 1992; 327:685.
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Prevalence of Stage B HF

Framingham Study Olmsted Study

Prevalence of Heart Failure Stage for each Age
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Prevalence of LVSD In 6 Cohorts

Overall (Random-effects) 4.69 (2.29, 7.09) 100.00

Overall (Fixed-effect) 3.51 (3.28, 3.75)

Author, pub, year Study name No. LVSD definition Prevalence, % (95% CI) Weight
|
|

Yeboah, 2012 MESA 5004 EF<50% = I 1.70 (1.34, 2.06) 16.83
|
|

Kane, 2012 Olmsted 1402 EF<50% == 2.40 (1.60, 3.20) 16.58
|

Wang, 2003 Framingham 4257 EF<50% - 3.00 (2.49, 3.51) 16.76
|

\erdecchia, 2005 PUMA 2384 EF<50% == : 3.60 (2.85, 4.35) 16.62
|

Pandhi, 2011 CHS 5386 EF<55% I —— 7.60 (6.89, 8.31) 16.65
|

Bibbins-Domingo, 2009 CARDIA 5115 EF<60% : — 9.90 (9.08, 10.72) 16.57
|
|
|
|
|
|
|
|
|
|

I Y
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Prevalence, % (95% CI)

JACC: Heart Failure; 2016, 249-251



Incident CHF Event Rates

Author, pub, year Study name No. Exposure definition Rate per 100 PY (95% CI) Weight, %
LVvDD 1.22(0.15, 4.41) 16.83
D correa de Sa, 2009 N/A 82 LVDD G2-3 - 2.41(1.25,4.21) 16.58
Ren, 2007 HSS 72 LVDD G2 — 3.70(1.61,7.17) 16.76
Ren, 2007 HSS 166 LVDD G3-4 — 3.37(2.51,4.43) 16.62
Vogel, 2012 REP 388 LVDD G2-4 —— 2.80(1.87,3.73) 16.65
Subtotal (I-squared = 25.9%, p=0.26)
LVSD 2.8/100 pyrs
Nicklas, 1992 SOLVD-Enalapril 2111 EF<35% —a— 13.70 (12.52, 14.95) 14.57
Nicklas, 1992 SOLVD-Placebo 2117 EF<35% —a— 16.30 (15.04, 17.64) 14.55
Pandhi, 2011 CHS 141 EF<45% — 9.30(7.80, 11.00) 14.45
Pandhi, 2011 CHS 269 EF<45-55% F 4.50 (3.80, 5.30) 14.67
Verdecchia, 2005 PUMA 85 EF<50% - 1.48 (0.60, 3.06) 14.57
Wang, 2003 Framingham 78 EF<40-50% - 3.90 (1.90, 5.80) 14.32
Wang, 2003 Framingham 51 EF<40% = 9.60 (5.30, 14.00) 12.88
Subtotal (I-squared = 25.9%, p=0.26) 8.38(3.98, 12.78) 100.00
CONTROL 8.4/100 pyrs
Pandhi, 2011 CHS 4976 EF>55% L 2.40 (2.30, 2.50) 25.34
Ren, 2007 HSS 455 No LVDD - 0.95(0.51, 1.63) 23.96
Verdecchia, 2005 PUMA 2299 EF>50% " 0.12 (0.07,0.18) 25.37
Wang, 2003 Framingham 4128 EF>50% L 0.70 (0.60, 0.80) 25.34
Subtotal (I-squared = 99.8%, p=0.00) 1.04 (-0.11, 2.20) 100.00
1.04/100 pyrs
T T T T T T

0 2 4 6 8 10 12
Rate per 100 person-years (95% ClI)

JACC: Heart Failure; 2016, 237-248



Heart failure after Ml

Population-based

Spencer 1999

Ewvery 1993

McocGovern 1997 (women)

McGovern 1987 (men)

Every 1999 [Registry Myocardial Infarction)
Every 19939 (Cardiovascular Project)

Consecutive hospital admissions
Jaffe 1984

MNicod 1988 ——
Emanuelsson 1994
Persson 1995
Ali 1999
Vaur 1999
Bueno 1995 (worman)
Bueno 1995 (men)
Scull 2000
Altun 1999

Clinical trials
Dwverskeid 18981
Chadda 19886
Stona 1989
Behar 1988
OD'Conner 1997
Chamberiain 1990
Pfeffer 1992
Volpl 1993
Swedberg 1992
Kober 1996
Lisheng 1997
Sleiaht 1995

30 40
Fercentage

2002 Sep;113(4):324-30.


https://www.ncbi.nlm.nih.gov/pubmed/12361819?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/12361819?dopt=Abstract

Comparative interrelation between
AMI heart failure and LVSD

A| MPIPIMDPIT, LVEF <0.40
BEAT, WMSI <1.3 C | MPIP/MDPIT, LVEF <0.35
HF LVSD HF LVSD
HF LVSD
(451) (584) (1449) (1033) (451)

e ——
\ / \ TS o
\ / \, A N
/ \

/
/

12.3% of all AMI patients 23% of all AMI patients 10.6% of all AMI patients

AJC, 2006, 13-25




KAMIR data : ? ~ 20%

Table 1. Clinical characteristics of patients

Clinical characteristics

Age (mean + SD) (yr) 67.0 122
Men (%) 1,695 (70.1)
Body mass index, median (IQR) 23 (21-25.4)
Heart rate (beats/min) 83 (72-99.5)
Blood pressure (mmHg)
Systolic 121 (110-140)
Diastolic 80 (69-90)
Killip class > |l 673 (28.7)
Risk factor (%)
Hypertension
Diabetes mellitus
Currently smoking

Dyslipidemia* 224 (9.3)
Ischemic heart disease history 500 (20.8)
STEMI 1,535 (63.4)
NSTEMI 887 (36.6)
Q wave 473(19.6)
Atrial fibrillation/ flutter 130 (5.4)

1,209 (50.2)
829 (34.2)
1,169 (48.9)

634 £ 125
8,906 (72.6)

24 (22-26)

74 (64-84)

130 (110-150)
80 (70-90)
1,003 (8.5)

5,818 (47.8)
3,078 (25.3)
6,552 (54.0)

1,407 (11.6)
1,688 (13.9)
6,927 (56.5)
5,325 (43.5)
1,547 (12.6)
389(3.2)

< 0.001
< 0.001
< 0.001

0.018
< 0.001
< 0.001

0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

A2

106 (54.1)
23 (21-24)
90 (72-107)

120 (100-146)
71 (60-87)
91 (46.4)

103 (53.1)
93 (47.2)
74 38.1)
27 (13.9)
62 (31.5)
77 (39.1)

120 (60.9)
43 (22.5)

23(11.8)

726 £ 10.6
97 (42.9)
23 (21-25)
78 (64-91)

128 (105-140)
77 (63.5-89.5)
87 (38.7)

130 (61.3)
70 (31.4)
67 (30.0)
37 (16.4)
45 (20.4)
81 (36.0)

144 (64.0)
19(8.7)
22 (10.0)

Data are expressed as the mean £ SD or number (%), or median (IQR) as appropriate. *Defined as patients who were previously diagnosed by a physician and/or patients re-
ceiving lipid-lowering drugs. NSTEMI, non-ST elevation myocardial infarction; STEMI, ST elevation myocardial infarction; MR, mitral requrgitation; EF, ejection fraction

J Korean Med Sci 2015; 30: 903-910



Combined effect of HF and LVSD of
varying severity on cardiac mortality
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Asymptomatic left ventricular systolic
dysfunction (ALVSD)

10 ] oL LELLTT e
S P<0.0001
0.8 -
......... No ALVD
__ 0.6 H
g ———- Mild ALVD
% Mod/Sev ALVD
N 04 7
— Systolic CHF
0.2 -
0.0 . ' ' ' ' |
0 2 4 6 £ 0 12
Years

Kaplan-Meier curves for survival. Reference group (No ALVD) consists of subjects with normal LV systolic function (LVEF >50%)
and no history of congestive HF. Mild ALVD indicates mild asymptomatic LVSD (LVEF 40% to 50%); Mod/Sev ALVD, moderate-
to-severe asymptomatic LVSD (LVEF <40%); and Systolic CHF, congestive heart failure with LVEF <50%



Asymptomatic LV systolic dysfunction
(ALVSD) from MESA, 1.7%
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Log Rank p <0.0001 Log Rank p<0.0001

1000 2000 3000 .° . 1000 2000
Time to CHF or Last Follow up(days) #atRisk  1ime to Cardiovascular event or last follow- up

# at Risk No ALVSD 4918 4627 4263 2771
No ALVSD 4918 4700 4396 139 ALVSD 86 70 62 30

ALVSD 86 65 58 3

(Follow up truncated at 3000 days due to significantly reduced # at risk)  (Follow up truncated at 2800 days due to significant reduction in # at risk)

During nine-year follow-up, these individuals were at increased risk for incident HF (adjusted hazard ratio
[HR] 8.69; 4.89 to 15.45), CV disease (adjusted HR 2.21; 1.13 to 3.73), and mortality (adjusted HR 2; 1.13
to 3.54).

Circulation. 2012 Dec 4; 126(23): 2713-2719



Progression of preclinical diastolic
dysfunction (PDD) and HFpEF

Natural History of PDD and Subsequent Progression to Symptomatic HF

First Author (Ref. #) Year Population Incidence of Symptomatic HF Development
Correa de Sa et al. (50) 2010 PDD 2+t incidence HF development: 1.9%
{2-yr incidence of any HF symptom: 31.1%)

Vogel et al. (52) 2012 FDD 1-yr incidence HF development: 2.2%
2+t incidence HF development: 5.7%
3+r incidence HF development: 11.6%

From et al. (53) PDD + DM 1-yr incidence HF development: 13.1%
5+t incidence HF development: 36.9%
Ren et al. (57) PDD + CAD 3-yr incidence HF hospitalization: 8.4%
Lam et al. (24) PDD + noncardiac 4-yr incidence HF development: 4%, 7%, 10%
(0, 1, 2 noncardiac risk factors, respectively)

Kane et al. (8) PDD (moderate to severe 1-yr incidence HF development: 3%
diastolic dysfunction) 3+r incidence HF development: 7%
5+t incidence HF development: 10%

Noncardlac includes renal, pulmonary, and hematologic factors.
CAD = coronary artery disease; DM = diabetes mellitus; HF = heart fallure; PDD = pre<clinical diastolic dysfunction.

J Am Coll Cardiol. 2014 Feb 11; 63(5): 407-416



Echocardiographic Criteria

Signs (=~ symptoms) of HF

+

Diagnosis of HFpEF/HFmrEF

HFpEF: EF250%
HFmMrEF: EF 40-49%

Structural
abnormalities

LAVI
>34ml/m?

LVMI
>115g/m? (m)
>95 g/m?(f)

+

Functional
abnormalities

Ele'. . =213

avg

e' average
(lateral-septal)
<9 cm/s

Limited data (Unmet Need!)
Cut-offs arbitrary

More criteria; greater certainty
of diagnosis

Diastolic stress test?

Invasive hemodynamic
measurements?

Ponikowski et al. Eur Heart J. 21 May 2016



Prevalence of CHF and Risk Factors
In Adults With Cohort Study

Hypertension
LVH by ECG
DM

S-Cr>15

BMI > 30

HF Symptoms

Hx of CHD
Hx of CHF

Prevalence (%)

25%
15%

-— 10.9%
- 3.7%

4.5%

6.1%
-E 4.9%
-] 0.9%
0 10 20 30 40

KCJ 2013,
J Korean Med Sci. 2015 30(4): 407-413



ASLVD In Korea
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The 7 pathways In the progression
from hypertension to heart failure

Aypertension

“Transition to failure”

[4] mi

[ 5 |No MI

)

Symptomatic
Heart Failure
ith Normal EF




Introduction

2-year age-adjusted incidence

L VH Increases cardiovascular risk

; the 32-year Framingham Heart Study follow-up of men aged 32—64 years

(per 100 patients)
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B Hypertension
B Hypertension + LVH

Stroke

Heart failure Coronary disease

Kannel. Eur Heart J 1992;13 (Suppl D):82—-88



LVH prevalence by ECG and
echocardiography

Prevalence of
LVH (%)

Author ECG LVH criteria ECHO LVH criteria ECG ECHO

Verdecchia [13] Wilson LVMI >125 g/m’

LV strain LVMI >51 gm?”

Romhilt-Estes

Gubner Ungerleider

Sokolow -Lyon

Cornell voltage

Perugia score
Salles [17] Sokolow -Lyon, or Cornell voltage LVM =294 g (M); =1984g (F)
Verdecchia [18] Perugia score LVMI >49.2 g ); >46.7 gm>7 (F)
Martinez [19] Cornell voltage LVMI >134gm? (M); >110gm? (F)
Schneider [21] Cornell voltage LVMI >134gm? (M); >110gm? (F)

Cornell voltage-duration product
Cuspidi [29] Sokolow~-Lyon LVMI >125gm? (M); >110gm? (F)
Radulescu [32] Sokolow—Lyon or Cornell voltage-duration product LVMI >125g/m?
Salles [38] Sokolow-Lyon LVMI >125gm? (M)

Cornell voltage >1 1[ngE i(F)

Cornell voltage-duration product

Journal of Hypertension, 2012, p 2066-2073

The median prevalence of LVH was 33% (interquartile range 23-41%) in primary care
settings (10 studies) and 65% (37-81%) In secondary care settings (11 studies): from
systemic review in BMJ 2012.



LVH by ECG and Echocardiography

[Femogr

Parameters

Male, No.

Diagnostic performance of electrocardiographic left ventricular hypertrophy criteria

Diagnostic values Sokolow-Lyon criteria Cornell voltage criteria

Total cholesterol
HDL-cholesterol
LDL-cholesterol

J Korean Med Sci. 2015 Apr; 30(4): 407-413



Event rates according to LV strain
for the development of CHF (LIFE).

12— Log rank=80.9 . N )
p<0.0001 actuarial 5-year rate of 8.8%

compared with only 2.7% in

those without ECG strain Strain+

(n=923)
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ECG strain identifies hypertensive patients at increased risk of developing CHF and
dying as a result of CHF, even in the setting of aggressive blood pressure lowering.

Circulation. 2006;113:67-73



Association of Change in LV Mass with Prognosis
during Long-term Antihypertensive Treatment
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From Stage B to Stage C

STAGE A STAGE B STAGE C STAGE D
Structural heaﬂ_disgase, S
no current or prior signs or
symptoms of HF

Progression of LV dysfunction
or Other Factors



Prevalence of heart failure by stages with and without
diastolic dysfunction as criteria for Stage B

Stage D; 5 (0.2%) Stage D; 5 (0.2%)

Stage C Stage C
239 (12%) 239 (12%)

Stage B -
474 (23%) Stage B
691 (34%)

Stage A

585 (29%) Stage A

454 (22%)

Stage 0

726 (36%) 63:)3%92 g :
0

Diastolic Function Mild, Moderate, or Severe
Not Considered Diastolic Dysfunction
for Stage B Qualifies for Stage B

Circulation. 2007;115(12):1563-1570.



Neurohumoral Continuum from Stage B
to Stage C Systolic Dysfunction

Plasma Norepinephrine Plasma Renin Activity
pg/mL) (ng/mL/hr)

P=0.0003
_|

Control Stage B Stage C Control Stage B
(242—450) (312—-565) (368—644) (0.3-0.9)  (0.3-1.6)

Circulation. 1990;82(5):1724-1729.



Diastolic dysfunction from Stage B to
Stage C Systolic Dysfunction

Control Control HLVH HF-pEF



Significant noncardiac organ dysfunction can
iInduce NYHA symptoms (class Il and higher)

NYHA
Heart Failure Symptoms

AN\

Heart Failure Pheonotype

Resting Heart Failure Threshold

A

IV

Non-cardiac organ
Dysfunction and stress

I Z >
Cardiac Dysfunction
A B C D Severity




Cardiovascular and noncardiac risk factors in the
development and progression of preclinical diastolic
dysfunction (PDD) and HFpEF

Stage A Heart Failure

Risk Factors for
Development of
Preclinical Diastolic
Dysfunction (PDD)

Stage B Heart Failure Stage C/D

Preclinical Diastolic Heart Failure

Dysfunction (PDD) Heart Failure with
Preserved Ejection
Fraction (HFpEF)

S — =
\

Cardiovascular
risk factors

Cardiovascular
risk factors

i

Age

Coronary artery
disease

Hypertension
Hyperlipidemia
Diabetes mellitus

Peripheral vascular
disease

Metabolic syndrome

(Noncardiac risk factors\

= Renal dysfunction
= Anemia

= Chronic obstructive
pulmonary disease
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J Am Coll Cardiol. 2014;407-416.




Interaction of cardiac and noncardiac
dysfunctions and progression to HF

Renal
dysfunction

Myocardial
Age : infarction
Dyslipidemia :
: | Left ventricular
hypertrophy

Hypertension

Lung dysfunction

Normal ventricular Left ventricular Abnormal structure/function Clinical
structure and function  remodeling syndrome
(Stage A) (Stage B) (Stage C)

————

onths to years

Circulation. 2011;124(1):4-6.



Noncardiac Risk Score and cumulative
Incidence of symptomatic heart failure
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Circulation. 2011;124(1):24-30.

Risk score ranges from 0 to 3. One point each was awarded for the presence of the following three parameters: serum creatinine >
1.05 mg/dL (92.8 umol/L), FEV; : FVC < 91% predicted, and hemoglobin concentration <13 g/dL.



Obesity and Subclinical Cardiac
Remodeling

* Diastolic Dysfunction

P<0.001
P for interaction = 0.005

E' velocity (cm/s)

mean e' (cm/s)

1 2 2 4
* Abnormal Strain Quartile of waist circumference

P<0.001 age (years)

1 2 3 4
Quartile of waist circumference

Selvaraj S et al, Circ CV Imaging, 2016 Ayalon N et al, Am J Cardiol,



Subclinical PH Is prominent
In metabolic disease

Nonobese Obese MetS P ANOVA

Age, years
Women, n (%)
BMI, kg/m?
Diabetes, n (%)

Hypertension
PASP, mmHg
PCWP, mmHg
PVR, wu
TAPSE, mm

TV €', cm/s

n=45
44112
33 (73)
2443
0
0
32+10
1012
2.1£1.0
23+4
1242

n=45
38+10
40 (89)
40+11
0
9 (20)
3249
11+£2
2.0+0.7
24+4
1312

n=156

44111
111 (71)

4049
66 (44)
98 (63)

0.006
0.05
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.15
<0.001

Gopal DM et al, J Am Heart Assoc, 2015
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Clinical trials with

Study

Population of patients (N)

ACE inhibitors

Treatment

asymptomatic LVSD

Risk reduction, %

Average
duration,

months Relative mortality Sudden death

Death due to
worsening
heart failure

SAVE

SOLVD
prevention

TRACE

Acute myocardial infarction and

asymptomatic LVSD (2231)
Asymptomatic LVSD (4228)

Myocardial infarction and

LVSD (6676; 1749 random-

ized); asymptomatic LVSD
(542)

Captopril vs
placebo

Enalapril vs
placebo

Trandolapril vs
placebo

No difference
(P=NS)

No difference
(P=NS)

24 (P=.03)

42 19 (P = .02)

202
(P < .001)

29b
(P=.003)

36 (P=.032)

p-Blockers

Retrospective
analysis of
SOLVD
prevention

Asymptomatic LVSD (4228;
1015 patients taking
[-blockers)

[-Blockers vs
no pB-blockers
plus enalapril

28C (P < .05)

'Post hoc
analysis of
SAVE

Asymptomatic LVSD (2231;
789 patients taking
p-blockers )

-Blockers vs
no B-blockers
plus captopril

43 (P<.001)

ANZ

Heart failure (415);
asymptomatic LVSD (124)

Carvedilol vs
placebo

362 (P=.02)

CAPRICORN

LVSD after acute myocardial
infarction (1959); asympto-
matic LVSD (1023)

Carvedilol vs
placebo
(including ACE
inhibitor)

23 (P=.03)

CCN 2008



ACEI SURVIVAL

Asymptomatic ventricular dysfunction post Ml

30
Placebo
n=1116
S 20-
2
e
S
=
n=2231
3 - 16 days post AMI
EF <40

12.5 --- 150 mg / day

SAVE
N Engl J Med 1992;327:669

Years



Clinical trials with

Study

Population of patients (N)

ACE inhibitors

Treatment

asymptomatic LVSD

Risk reduction, %

Average
duration,

months  Relative mortality =~ Sudden death

Death due to
worsening
heart failure

SAVE

Acute myocardial infarction and

asymptomatic LVSD (2231)

Captopril vs
placebo

No difference
(P=NS)

42 19 (P = .02)

36 (P=.032)

SOLVD
prevention

TRACE

Asymptomatic LVSD (4228)

Myocardial infarction and

LVSD (6676; 1749 random-

ized); asymptomatic LVSD
(542)

Enalapril vs
placebo

Trandolapril vs
placebo

No difference 204

(P=NS)

24 (P=.03) 29b

(P<.001)

(P=.003)

B-Blockers

Retrospective

analysis of
SOLVD
prevention

Asymptomatic LVSD (4228;
1015 patients taking
-blockers)

-Blockers vs
no B-blockers
plus enalapril

'Post hoc
analysis of
SAVE

ANZ

Asymptomatic LVSD (2231;
789 patients taking
B-blockers )

Heart failure (415);
asymptomatic LVSD (124)

3-Blockers vs
no p-blockers
plus captopril

Carvedilol vs
placebo

43 (P < .001)

362 (P=.02)

CAPRICORN

LVSD after acute myocardial
infarction (1959); asympto-
matic LVSD (1023)

Carvedilol vs
placebo
(including ACE
inhibitor)

23 (P=.03)

CCN 2008



3 BLOCKERS
Mortality

§ BLOCKER

221 | YES | No

ACEI

Yes 13.30/0 24.30/0

No 19.5% | 27.7%

SAVE
Circulation 1995:92:3132




ESC guideline for stage B

Recommendations to prevent or delay the development of overt heart failure or prevent death before the onset of
symptoms

Recommendations

126, 129,

Treatment of hypertension is recommended to prevent or delay the onset of HF and prolong life. 150. 151

Treatment with statins is recommended in patients with or at high-risk of CAD whether or not they have LV systolic
dysfunction, in order to prevent or delay the onset of HF and prolong life.

Counselling and treatment for smoking cessation and alcohol intake reduction is recommended for people who smoke or who

. 131-134
consume excess alcohol in order to prevent or delay the onset of HE

130, 141,

Treating other risk factors of HF (e.g. obesity, dysglycaemia) should be considered in order to prevent or delay the onset of HE |53_|55

Empagliflozin should be considered in patients with type 2 diabetes in order to prevent or delay the onset of HF and prolong life.

ACE-l is recommended in patients with asymptomatic LV systolic dysfunction and a history of myocardial infarction in order to
prevent or delay the onset of HF and prolong life

ACE-l is recommended in patients with asymptomatic LV systolic dysfunction without a history of myocardial infarction, in order
to prevent or delay the onset of HE

ACE-l should be considered in patients with stable CAD even if they do not have LV systolic dysfunction, in order to prevent

Beta-blocker is recommended in patients with asymptomatic LV systolic dysfunction and a history of myocardial infarction, in
order to prevent or delay the onset of HF or prolong life.

ICD is recommended in patients:
a) with asymptomatic LY systolic dysfunction (LVEF =30%) of ischaemic origin, who are at least 40 days after acute
myocardial infarction, 149,
b) with asymptomatic non-ischaemic dilated cardiomyopathy (LVEF =30%), who receive OMT therapy, 156158

in order to prevent sudden death and prolong life.

Korean Acute Heart Failure Registry




HFSA guidelines

« 5.5 IS recommended
for asymptomatic patients with reduced
LVEF (<40%). ( )

* 5.7 should be

considered in asymptomatic patients with
reduced LVEF. (

)

Korean Acute Heart Failure Registry



Clinical trials with asymptomatic LVSD

Angiotensin-receptor blockers

VALIANT Myocardial infarction and Valsartan,

LVSD, heart failure, or both  captopril, or both

(14703); asymptomatic
LVSD (4099)

No difference
(P=NS)

No difference
(P=NS)

OPTIMAAL Acute myocardial infarction Losartan vs
and symptomatic heart captopril
failure (5477);
asymptomatic LVSD (1735)

7Imrplantabilie cardioverjer defibrillatorfsﬁ
MADIT-II Myocardial infarction and

LVEF <30% (1232);
Asymptomatic LVSD (461)

ICD vs CMT

13% increase in risk  19% increase

with losartan in risk with
(P=.07) losartan
(P=.07)

31 (P=.02) NR

DEFINITE Nonischemic dilated
cardiomyopathy,
LVEF <36% (458);
Asymptomatic LVSD (99)

ICD vs CMT

35 (P=NS) god
(P=.006)

Abbreviations: ACE, angiotensin-converting enzyme; CMT, conventional medical therapy; ICD, implantable cardioverter defibrillator; LVEF, left ventricular ejection

fraction; LVSD, left ventricular systolic dysfunction; NR, not reported; NS, not significant.

a Death or hospitalization for heart failure.
Severe heart failure.
C Arrhythmic death.
d Sudden death from arrhythmia.
Reprinted from Goldberg and Jessup,” with permission.

CCN 2008




Aldosterone Antagonists
In Patients With ALVD

» Although aldosterone antagonists have been
demonstrated to decrease morbidity and
mortality in patients with moderate to severe
symptoms of HF and reduced LVEF,

a to suggest that
these agents should be recommended as
treatment for patients with ALVD.

HFSA guideline



Can we re-imagine
stage B HF phenotyping?

STAGE A STAGE B STAGE C STAGE D
Structural heartvdise:ase. —
no current or prior signs or
symptoms of HF

Pre-HFrEF Pre-HFpEF
Asymptomatic LVH
LVSD strain
Ele’
vascular dysfunction
pulmonary HTN




Conclusion : Management of
Stage B Heart Failure

Prevalence : 2~9% In general population,
10~20% in AMI population, 3 to 4 X greater than
those at stages C and D

Risk Modification, especially co-morbidities
Gold standard Tx : ACEIl + BB
New Targeted Therapies for Prevention






