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Fig1. Bar graphs showing the cumulative total
counts of systolic dysfunction (SD), isolated
diastolic dysfunction (IDD), and left ventricular
dysfunction stratified by 5-year intervals (from
2005 until 2055).

(OkuraY, et al. Circ J, 2008;72:489-91)




HFrEF (heart failure with reduced ejection fraction) :

HFpEF (heart failure with preserved ejection fraction):
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(Paulus WY, et al. J Am Coll Cardiol,2013;62:263-71) (Owan TE, et al. N Engl ) Med,2006;355:251-9)
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Figure 5 Comparison of the prognosis of patients with CHF between Western clinical trials and the CHART-1 study.

(Shiba N, et al. Vasc Health Risk Manag,2008;4:103-13)
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7.3.2. Pharmacological Treatment for Stage C HF With Reduced Ejection Fraction: Recommendations

Recommendations for Renin-Angiotensin System Inhibition With ACE Inhibitor or ARB or ARNI

COR LOE Recommendations

In patients with chronic symptomatic HFrEF NYHA class Il or |l who tolerate an ACE inhibitor or ARB,
replacement by an ARNI is recommended to further reduce morbidity and mortality.”

(WRITING COMMITTRR MEMBERS, et al. Circulation,2016;134:e282-93)

ACE-I/ARB HF EF
ACE-I/ARB ARNI

ESC

Other pharmacological treatments recommended in selected patients with symptomatic (NYHA Class lI-1V) heart
failure with reduced ejection fraction

Angiotensin receptor neprilysin inhibitor

Sacubitrilfvalsartan 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-l,a beta-blocker and an MRA¢

162

(Ponikowski P, et al. Eur Heart J,2016;37:2129-200)
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Method

Single-blind Active Run-in ~
Period
Enalapril run-in
A
Vngi - \ Double-blind Treatment Period
Enalapril 5 LCZ696 400mg/
mg bid ; LCZ696 200 mg bid
: LCZ696 run-in
(optional) ,
"iow A 74
: 4
= ’ > CZ69 LCZ696
L 6
1%”?‘:)’:; 100 mg 200 mg . 20mg/
v bid bid Enalapril 10 mg bid
a
L 2 2 2 2 1 2 1 1 |
| 1 ] 1 | | | 1 1 1 | 1
Visit 1 2 3 4 5 6 7 8 9 10 up to end of study
Time 1w 2w 1-2w 2-4w 2w 4w 8w 4am 8m visit every 4m
LCZ696
20mg/ 200mg/ ->400mg/

Eur J Heart Fail 2013; 15:1062-73.



Criteria

Inclusion criteria

18

NYHA class

EF<40%

BNP>150pg/ml (NT-proBNP>600pg/ml)

12 BNP>100pg/mI(NT-proBNP>400pg/ml)
Exclusion criteria
screening randomization
SBP<100mmHg SBP<95mmHg
eGFR<30ml/min/1.73m?2 eGFR<30mI/min/1.73m2
screening eGFR 25%
K K>5.2mmol/L K>5.4mmol/L

ACE-I/ARB



Qutcome

Primary Outcome

Secondary Outcome

8 Kansas City Cardiomyopathy Questionnaire
(KCCQ)



10,513 Patients entered enalapril run-in phase

105 13 (median duration, 15 days; IQR, 14-21)

Result oo
Figurel

Patient flow

1

1702 Discontinued

1102 Discontinued study
591 (5.6%) Had adverse event
66 (0.6%) Had abnormal laboratory
or other test result
171 (1.6%6) Withdrew consent
138 (1.3%) Had protocol deviation,
had administrative problem, or
were lost to follow-up
49 (0.5%) Died
87 (0.8%) Had other reasons

9419 Entered LCZ696 run-in phase
9419 (median duration, 29 days; IQR, 26-35)

LCZ696 200mg/  ->400mg/
4-6

8442 randomization |

977 Discontinued

977 Discontinued study
547 (5.89%) Had adverse event
58 (0.6%6) Had abnormal laboratory
or other test result
100 (1.196) Withdrew consent
146 (1.6%) Had protocol deviation,
had administrative problem, or
were lost to follow-up
47 (0.5%) Died
79 (0.8%) Had other reasons

8442 Underwen

t randomization

43

43 Were excluded
6 Did not undergo valid randomization
37 Were from four sites prematurely
closed because of major GCP violations

4187 LCZ696 400mg/ |

4187 Were assigned to receive LCZ656
4176 Had known final vital status
11 Had unknown final vital status

| 4212

4212 Were assigned to receive enalapril
4203 Had known final vital status
9 Had unknown final vital status

20mg/



Tablel

BEER

Table 1. Characteristics of the Patients at Baseline.*

Characteristic
Age —yr
Female sex — no. (%)
Race or ethnic group — no. (%) 1
White
Black
Asian
Other
Region — no. (%)
North America
Latin America
Western Europe and other}
Central Europe
Asia-Pacific
Systolic blood pressure — mm Hg
Heart rate — beats/min
Body-mass indexj
Serum creatinine — mg/d|
Clinical features of heart failure
Ischemic cardiomyopathy — no. (%)
Left ventricular ejection fraction — % EF
Median B-type natriuretic peptide (IQR) — pg/ml

Median N-terminal pro—B-type natriuretic peptide (IQR)

—pg/ml

LCZ696
(N =4187)

63.8:115
879 (21.0)

2763 (66.0)
213 (5.3)
759 (18.1)
452 (10.8)

310 (7.4)
713 (17.0)
1026 (24.5)
1393 (33.3)
745 (17.8)
122£15
7212
28.1:5.5
1.13:0.3

2506 (59.9)
29.6+6.1
255 (155-474)
1631 (885-3154)

Enalapril
(N=4212)

63.8+11.3
953 (22.6)

2781 (66.0)
215 (5.1)
750 (17.8)
466 (11.1)

292 (6.9)
720 (17.1)
1025 (24.3)
1433 (34.0)
742 (17.6)
121415
73212
28.245.5
1.12:0.3

2530 (60.1)
29.446.3
251 (153-465)
1594 (886-3305)

NYHA functional class — no. (%)9

I 180 (4.3) 209 (5.0)
n 2998 (71.6) 2921 (69.3)
n NYHA class J 969 (23.1) 1049 (24.9)
v 33 (0.8) 27 (0.6)
Missing data 7(0.2) 6(0.1)
Medical history — no. (%)
Hypertension 2969 (70.9) 2971 (70.5)
Diabetes 1451 (34.7) 1456 (34.6)
Atrial fibrillation 1517 (36.2) 1574 (37.4)
Hospitalization for heart failure 2607 (62.3) 2667 (63.3)
Myocardial infarction 1818 (43.4) 1816 (43.1)
Stroke 355 (8.5) 370 (8.8)
Pretrial use of ACE inhibitor| 3266 (78.0) 3266 (77.5)
Pretrial use of ARS)| 929 (22.2) 963 (22.9)
LCZ696 Enalapril
Characteristic (N=4187) (N=4212)
Treatments at randomization — no. (%)
Diuretic 3363 (80.3) 3375 (80.1)
Digitalis 1223 (29.2) 1316 (31.2)
Beta-blocker B 3899 (93.1) 3912 (92.9)
Mineralocorticoid antagonist 2271 (54.2) 2400 (57.0)
Implantable cardioverter-defibrillator 623 (14.9) 620 (14.7)
Cardiac resynchronization therapy 292 (7.0) 282 (6.7)




Figure?2

Kaplan-Meier

LCZ696
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(201.4.1 2017.3.31) (201.4.1 2017.3.31)
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(age) 76.1+ 13.0
( )(%) 59.1
(%) 55.7
(%) 33.0
(%) 29.6
(%) 41.7
(€GFR<60) (%) 74.8
(current + past)(%) 67.0

(mmHg) 133.9x 27.7

454+ 15.1%

EF(113

HF EF
46%




100(%

80

60

(115 )

(106

ACE-I/ARB (%) 43.4 62.3
B (%) 35.8 67.0
(%) 25.4 50.0
(%) 50.9 92.5
(mg) | 30.3+ 32.8 | 52.2+ 32.4
(%) 13.2 18.9
Ca (%) 39.6 33.0
(%) 8.5 9.4
(%) 13.2 14.2
(%) 6.6 10.4
(%) 38.7 58.5
(%) 26.4 28.3




(115 ) (201.4.1 2017.3.31)

115

17.5 2 CABG 7



31%

(201.4.1 2017.3.31)
or

13

69%

52

(201.4.1 2017.3.31)

( or ) 52

(n=36) (n=16) p
(age) 70.4+ 10.4 | 68.6+ 10.5 0.67
(%) 63.9 81.3 0.21
(%) 52.8 25.0 0.06
(%) 38.9 37.5 0.92
(%) 19.4 50.0 0.02
(eGFR<60) (%) 52.8 100 0.0008
(current + past) (%) 38.9 50.0 0.45
(%) 45.7+ 145 | 45.8+ 18.0 0.98
(%) 30.6 37.5 0.62
(%) 16.7 12.5 0.70
(%) 11.1 6.25 0.58
(%) 11.1 6.25 0.12
ACE-1/ARB(%) 66.7 56.3 0.47
B (%) 75.0 81.3 0.62
(%) 47.2 68.8 0.15

(%) 100 100 -
(mg) 47.5+ 26.0 | 84.4+ 43.0 | 0.003
(%) 19.4 43.8 0.07
(%) 16.7 43.8 0.04
(%) 0 31.3 0.0004




WRF(worsening renal function, Cre0.3mg/dl

™

WRF
WRF (n=41) | (n=74) | P

( )%)| 95.1 | 784 | 0018

( )% & 195 95 | 0.3

()% @268 324 053

( )%) | 585 | 12.2 | 0.005
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