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1, 135 1Z2FISTY 5.4 mmol/LE =33 84 ZF wX7F o] &F FoTA 11.6%
2 19.7%, Atz Tt A 14.0% 2 21.1% RHI= AT}

#2, A8 AU dFHoz o Q= FFH71EY FA(KIOmmHg, o]kl gk
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ol gt oFEH WE Foste= Arodes E@F T
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9. B A 3 Fo
654 o] A Al A o] <Fo] & ML FQsA Ath 654 o] mEH AN A AT
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& ARHCIT 14T ALANA o] oF 1200mg T3]
Sof @ 900mgel 149 WEHEG FPol glom, o wW ey Fgkth of o
ddst ETR <lshe] Aol FFTeIA P EsA derd Ao ofae,

11. 7€

D o] ¢k v=dE A e et e AAFHIEEH A 'l 84 Z2EA|(ARB)

Ql Wtz ek JEe X35l Qi)
ATEAA o] ¢k AFTRELY w2z o7 FjEHn, AFRELL o ~E A o
o3 A AAIR] LBQES7TE HBHTE o] ofof] FfrH LAIZER2 Al FQl o2 i
AL28E A A o wlste] o] 8F o] Eol, o] oo FiE WALEE 26, 51, 103mge] 7
ZF N F91 g2 @A EE A 40, 80, 160mgH FU 3 =S et

2) SAANYE BB

O A2 =AY =4

o] oF& o] &3 WEHiAPY A FAHAIZANA A= A5 o] oF 100mg/kg/¥d FHA, E
7191 75 o] °F 10mg/kg/¥ FAA H71@Adol Uttt ol ArgelA 9 Ho Fof
BA-&=HMHRD; Maximum Recommended Human Dose)$! ©] ¢F 200mgoll th3k AUCE &
AR ksl S o, Bl=o] 749 LBQ657-S 0.06H), TALZERS (.728]0l djFsH &
719] 739 LBQ657 0.03ul], A2 €2 2u]ol 33t st

FAAST BASHAFAA A=A AFHELDS 750mg/kg/ L (LBQ657S] AUCE Hf
goz A4tsldS o MHRDe| 2.24)), TALZ €2 600mg/kg/D(AUCE HIgOoZ A4t
3t3lS @l MHRD®| 0.86®)7HA] FoA= S, 1 A 71#3F4d, A, /771 F o] oF

B85l AL "ol @2 2 A= IS F F S MBI

AToA o] oF 150mg/kg/day7tA] TG FEHls B X278 DAAFAA FEHiT T
e dFe FEE A o)

@ o] oF 50mg/kg/Y-S HUQR~4A]) Al =BA S YFoldAl 253 Fosta H 249 g
HzA o] ofdRolE ALY FEE HUIsIAS wW, A HAEo] Fhhste] ¥
T F AL 140, 1-42, 1-389] F=7t S7FtAoY old W& ¥ Ape] Frte #F
HA FUT Al=EAZL HsolE o]&T 39F RIERAZAHAYPANA o] oF
300mg/kg/A7HA] Fostds wl, HolA Ape FHo] AAHA= FUTH

3) 94X E A B (PARADIGM-HF)

PARADIGM-HF 3AI@& 57150 Asta(FHAY HEF < 40% "8 AFA
ZHNYHA T - 1IV) 8,442 & thd o & o] o3 oigetzdS vln B7ks th=7), F2h
i, olFErtE YA RelT 5L Y | Aol A "2 H 3
FA2ACE) JAA =& A o"A =84 4A(ARBE 45 o] Fowa Hi ujek
£3Fo WEl AAE Fojutolol . 23 Al FEH718¢e] 100mmHg w vkl 3k

o

ot
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A= A2 =

o] A FY dA HAHL AFHIEHI RAAS AAA(EALZEDY] EFAQ] o] <o)
RAAS AsiAl(elgetzd) ] 43S 137 ﬂ%ﬂo]oiofﬂ Ay dgog <lg
AP AR R QI3 dde] BB 1A BrieE AR HAT
A5 BBy Jd kA RIS G A(ACE) Y A A % AR 'L F8A 2
A(ARBE TT3ta E¢7]dl Eoiztth. E97ldAE 4 E71Es A JHE 9
g zgqy 23], 18] 10mge 253+ Fof) @ o] oK1y 23], 13] 100mg 257t T
% 13] 200mgl.2 FH)S =AH o s Fogit
=2k Q715 SEd AFUdAE olFE A o] oF e didEizd R
ol FRugE o], o] oL 1Y 23], 13 200mgn=4,209) == ]‘éE}E%‘% 19 2

3], 13 10mg(n=4,233) Foukoic,
ANPGRS ot AH
e 27T dolar B

1t

A5 Ho 4.3d7

< 64AH e, 19%=

A%

754 o) /ol At
2= wolr)

FH2A 712be) FY

PARADIGM-HF QA &8oA o] ¢k ojdet=do| Hla] AdP Aoz <3t A
I AFRAoZ Q13 e BIHIF PSS AAaAA, dFFoE uda FAA
o2 Fo3 e S ?J%’S}%E}(HR : 0.80; 95% CI [0.73; 0.87], p<0.0001, 3% 2 #=).
¥ 2 U3 B AdHs @ O FAeAe BE A 9% Al Oigk X8 &3
AHEHIEE -
e TEIEEL gaw | gax
_ # N = 4212 o] 5 p-value***
N = 4187 (95% CD | $1gdd4
n (%)
n (%)
Adadsior Qs AP 9 AlRA 111 0.80
OE Cﬂff} AYS ¥3st= LA H 914 (21.83) ! (0.73, 20% p<0.0001
(26.52)
?:lz} %‘ﬂﬁ“—fﬂ M FARA8AE
693 0.80
AlgPAglo 7 sk A wx 558 (13.33) (0.71, 20% p<0.0001
(16.45)
0.89)
658 0.79
Hx AFHdo=w <3 dd 537 (12.83) (0.71, 21% p<0.0001
(15.62) 0.89)
o|zF HIIHF
335 0.84
BE ol 93 AMg 711 (16.98) (0.76, 16% 0.0005
(19.82)
0.93)
*A2p F7MR e A AFdo] dojd AlFo R A ofghy,
wx A PAZOoZ Qg A2 o] YUAS A 22 cut-off EH7FA] A BE A}
£ x3lsi)
s S5 7A p-value.
A B2Ax ]E(Full Analysis Set)
*A2F F7HA = A Aol dojd Al o s Aostt,
ok ﬁ%%é@r E 013 AFHE o]d o] JUS 1R FE cut-off YRR AL RE 3RS
g
wex TFS574 p-value
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| ¥ Ax) B4 AE(Full Analysis Set)

O ALY L AT

71 &7], 30T ol3t 571 H3)] B, AXLZHE 30712

1.3 Y& %F 5 =(DMF) A&
O AMFRIEEEALZHUEF A=
* A& AE4Y : Novartis Grimsby Ltd. / Novartis Pharma Stein AG
- 54 : Moody Lane Pyewipe Grimsby N.E. Lincolnshire England DN31 2SR /
Schaffhauserstrasse CH-4332 Stein Switzerland (2 @ &%)
- DMF &3 : 52554-13-ND

* AR A ZY : Novartis Pharma Stein AG.
- 4 : Schaffhauserstrasse, CH-4332 Stein, Switzerland

- DMF T=® 3 : 20101230-135-H-26-08

T4 & AZ9 : Novartis Ringaskiddy Limited.
- 74 : Ringaskiddy, Country Cork, Ireland
- DMF 5% % : 20111202-135-H-171-27

T AZ4Y : Novartis Grimsby Ltd.
- 54> : Pyewipe Grimsby N.E. Lincolnshire DN31 2SR Great Britain
- DMF 5% % : 20111209-135-H-172-28

14 7tzA (&dsts 49
O AAAHed)

ISP A2 3 S|oFEse] o] et 73 ARZALFALE/ Sl S5k ARAH S
o] eFEY)
- AAAZ1ZE 2 2016.04.14. ~ 2022.04.13.(6'3)
- A A 712 2022.04.14. ~ 2022.07.13.

2. Ao AT (A F Y oFF A A 2014-615(2014.2.12)& =58 A

N

_15_



Az AGAE AEst] A ¢

B, AP A glol 37] 2AL oldEA T Aol
21e

16 FFFAA A8 A2 A (3]

ke 49
AT

17 ARAE GIFste 49)

o AFHS
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<E9 1> AR FER 2 71 D AP A2

O #aTA : A%F9 FES7RALAANTBHFLZXEA LA A 22ATE
[EF1] 1. Ao 2. g8h7x e B2 4o A3 MEL AEZ Jd4FS FradLe
2 grdte SEAA A FF

= FETE
- 2 3 4 5 6
! @ 1 N Y Y Y N O 1
v arl
S5 DI2)3)|D]5)]6)|7D[8) D234 |5)6)|7) 1) [2) |1) |2)
ﬂ_ﬂ%OOOOOOOOOOOOOOOOOOOOOOOOAAOOOOOOOO
X1];—,?:OOOOOQOOOOOOOOOOOOOOOOQOOOOOOOOOOO
T} o)

1 1! )5 HHE Fo] 5 g Al AL 8

2. 7xA4, EYsey Jdd B3 A8 o FAEgAEAE

7t Az ofEel #e 2 E g, A=A G E

1) 72ZAA BIAE vl A AL E

2) Bg3tsta Aol #d 27 vl ZEFS A A4S

3) Az B3 A= 1) 25N GFH 2NN EEE

4) 71 B AEHel Y AE A= 7) 71E}

5 71& 2 Agdie T LAAE 5. oFg] &g #e A5

6) AlgA A e 25 7h AEA AR

7) BT E W ACF - Al e #e Ats U dukekgiA gzt e kA kA E s

8) &7 2 Ao B3I A7 th FE, B OA 2 wjAA AR

L Al e ofEol #e ztE 1) BAWH WEdeld ®aA

1) 989F 2 1 3o B3 A8 2) &5

2) Az B3 A8 3) BX

3) 71 2 Aol VAE A= 4) tiA}

4) 71 B A B 2ARE 5) A

5) AlFA A B3 28 gt FEds2E Tol #e A5

6) EFH W A - Al Hel #He A5 6. AAAIAA A w3 A=

7) &7 2 £Fo) #I AR 7t QA EAER
3. et Ao B3 A7 1) AEFAE AR IA

7t Az ook #e 2 E 2) JAXNEE o] &3 Fest Td AJg B

1) A7|HEAY T 7pEAHAR 3) FEEHPK) AlF HarA

2) 7FEA AR 4) <FHIH(PD) Al KA

L, Al ekEel e 2B 5) FrEAY A AlE BHaA

1) A7REAY £ 7HEAIEAR (B U4 Bm o =

2) 7tEA g R 7. 930 AlEdE 5o B3 AH
4, A w3k A= 8. Ul FAAIETY] vludE 9 P oEs e
7t @3 Tl 5 A E AR EAd #3285
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[AAA A F FAHAE
« LCZ696> ATFoA 57 dgEo] WAlEg ) AMHEL S Pk, AFHIEH S F54
F ol =g gtolAlel ofs) g riAbAIl LBQ657= A ekE ).
« AFEERS ARBEA AT1 F8&A0 AT II7F 2dst= A& z2bdstar, LBQ657S HlZHeAlSs o
Aete] YEFo|xEtol=o] FrE A7l o] 24 dehisl, d#y, YEF 2 A AFE
A7), AFAE S22 9 AEE A A Hd 2 AlRsE WA gt LBQ6E5TS WX Y
] How

o
A AR Qske] AT [T 3453} o] AHAL FU% 5 gt z}%o

2 2+
.25~2.0hr 2 1.5hr), %E% Folgegol vEstalon 42 1%@?@ egam. 3o A3ee
=a1(LBQ6E57 2 HALEE Z47) 80~97%, 94~97%) F= L4H-WI A

gup gholl, WAlEERS A1 7h do G BEESa, LBQEST E

o] #EEY. TAL=E B LBQ65674] thAk: g AlEAo]lon, LBQSETS FE xRk
28 7 50% 2 36%), SALEES F Mo (kW W 7} 9% 2 86%) wjdF T

- A3 dEl JAS o R 3 dAAE A LCZ696 20~600mg WA =EE7F F

2
o

- AHAHGHA ool A FS Addel Hske] LBQE57 B HALEES] =FL FUFEIY o A5 A

5 AFA13 ¢l B2134(PARADIGM-HE) Al&olA 654 2 7542

s8] Aol AT

- Aol gate] A OﬂE LBQ6574 =57} S7k8kal, LBQ657 2 WA EERe] Aas
3}

- BT~T5T Aol @xke] 79 LBQ65T HEWEHA LZO] A %7}—3}313 =EFE b}
g SHEZt FARATE A, ToT N Al 27 8FE At WA
- Aol dge] Aol AT AEQ Ao AFFAA WA= AUCTE 50% FHaskglom,

AT A& dFeR THA, AAGA oA, AAGA N =T Hlastgls w Aol
Al EAREERS] AUCPE 35% radtal s dafolalols galeh fARSISIH. & AlAls HEAR
A rbERe] mEk vros SEYS A olgem, A &5 AP AAbet
WALl Fes Fosgla AnA &F AP mEETE FHRFA G} FASERE o]

nhe 8% xde Bdesita dddn

o

- LCZ696S Alste tAlZA o= <l&te] CYP Bt} OATS v #eo] gom, AA s ¢AA]F
ol %= OATP1BI1, B3 714¢l olE2Znl2elely} HEFolA] ol 2ul~elel 2 A AL 2] =
0] F7tsl3lTh
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]
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A &l =

1

ekl

3
29k malignancie

t}

HH

30l

e Zol7k vhehe b

il

14

A AR, opAlelel, @aglel Aol ¢

o] 875E

, 2014.08.2D)A4=

oo

M2e 2H871de 7HA AL

R
i

Al Al

e}
T

11
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<
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[eFo] 2 Ael]

LCZ696
AHU377
LBQ657
AF

ANP
ARB
ARNI
ATI1
BNP
CCB
CHF
HFrEF
MAP

MI

MRA
NEP

NP
NT-proBNP
PCI
RAAS
TIA

AEH| EY AL 2 B E F 57315 (sacubitril/valsartan)

AFFHIEE o] &4 gJ AR (neprilysin inhibitor)
Atrial Fibrillation

Atrial Natriuretic Peptide

Angiotensin Receptor Blocker

Angiotensin Receptor Neprilysin Inhibitor
Angiotensin type 1

B-type natriuretic peptide

Calcium Channel Blocker

Chronic Heart Failure

Heart Failure with reduced Ejection Fraction
Mean Arterial Pressure

Myocardial Infarction

Minieralocorticoid Receptor Antagonist
Neutral endopeptidase

Natriuretic Peptides

N-terminal prohormone B-type natriuretic peptide
Percutaneous Coronary Intervention

Renin Angiotensin Aldosterone System

Transient Ischemic Attack
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1. 719 == ubd 2 aAge B3 A=
11 AFZR
.+ QIEHAEDSAYA50, 100, 200 7] 1R (AL H] EL AL 2 E 58 E)
o kg #go] WE FF(Pharmacological class) : 7]EFe] =3HA]-&<F (219)
. ok zg 1A
- AR E-(AHU477): neprilysin A3 A

- WA} Z €k Angiotensin 11 receptor 2FeHAl(ARB)
AP EYEYRA 2 B EH43E (LCAGI6-ABA) : AFFHIE-(AHU377) 3 WA 2 Eke] AdHA])

12. 71 3 A2
e JRE L7141 7HA = AFFHIEE(AHU377, LBQ6572] AFEZ)Y AT1 FE&£AE Adsi=
HALEEHARB) S YEEY S@ARE /WEstlvt
e e b s
- FDA : Entresto tablets, for oral use 24/26, 49/51, 97/103mg(2015.7.7.
- UK : Entresto 24/26, 49/51, 97/103mg film—coated tablets(2015.11.19.

ol
re

ofy
ro

2. TRAA-ETYESHH 42 9 AESFH 4d A A=
2.1. 959 %F(Drug substance)

211 9¥H-H R

e W3

A E) E- AL 2 R E § 55

+ gury
Octadecasodium hexakis(4-{[(1S,3R)-1-([1,1’-biphenyl]-4-ylmethyl)-4-ethoxy—-3-methyl-4-oxobutyl]
amino}—4-oxobutanoate) hexakis(N—-pentanoyl-N-{[2 -(1H-tetrazol-1-id—-5-y1)[1,1'-biphenyl]-4-yl1]
methyl}-L—-valinate)—water (1/15)

+ A4
CassH330N36048Na 18 15H20

- Tz
Me

Me cOy

Hi-
MGWN

o + 1
O *3Na* *2",H,0
N-N
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21.2. 4B GF NIAFZE
m 3 B EINE A8A (OpH OwAdzd=E O =& OFd O 7E)
CEANE (A F9EE l ZHEuAE W T35 M VlE)
B Ax74F/73e0%/5 O BE3E/3 2/ 28438
0558 0 1E}Alfﬂ B AT O EZEF/AE-AY
gz HyH 55 BE A3
kA 9] ¢FZF(Drug product)
22.1. A7MAIS FF (FARA, FQEA, kA xA], oA Pt A1)
Dl Rl
222 A SJFE A FFE
3 B SAANE ARA (OpH O HIF O 7E)
TENE (B F9EE O 7E) O Azxz=g/58
O EFA8 O 7I8Ad B A E O FFF/AF- A4
HNY§Eo H3E 55 ME A3,
A A A
B 33/ EEAE B AFEDHUA/AAFLEINE O Y=EANT/ A=A E
O S48 EAE O GHEFFAY/DHEFSTHEFAE
O A3 ¥ E%iEAlfﬂ O B84V HAANE [0 B840/ F
O ¢3&FAE O A=EA/LIAE54ANE O HAEAE O 33A3 O 71EtA 8
AYPEo] §§E 75 W2 ST
* EFAE AN, FAENE, I 2ERINE, A5EAE
* 7N A ETEAE, AR YAEANE F
3. A A} Am
A= FF 9 AAA
NPEF NgzA RHEYE A3}
A7 RENE 30C/ 75% RH 2459 K 36709 PR ﬂl_%
7} A 8 40°C/ 75% RH 6718 B8R AE
A5 o : AEARE AZ

3.2, A FEFS] AMAA

ANPEHF Adzd 718 e /A2 727}
ARE % 9% Mo rAXMAE A=
A7) 5 _l 25(}C/ 60% RH PVC/PVDC 247049 SRR E AE

V==K 40C/ 75% RH 6/Nde] AT A=

H] -
PEE: s - 7HEA A A&

_22_




g AR At kT AFHAFINE ] met AFWHCIDE7], 30T
o

3.3. AR i AAALA
S5 914
g 38 B¥DI} A IHAZZRE 30748)e B

IN

=4 #3 A& (CTD 4.2.3)

41. SAAEAE M8 (CTD 24 ¥ 2.6)

4.11. G FAZSAHANE (CTD 4.23.1)

« AHU377
- mpe-~o 9] NOAELS 47 FolA]l 2,000mg/kg, H724H FoA] 300mg/kgSlth. 500mg/kg

AU Fola] S5 A, ol gl oAz R AL, 3ukE] o] F A HEE o]
= A

41l NOAELS 751 A] 2,000mg/kg, B4 FoA] 25mg/kg mIRke] AT}, 25mg/kg

o] o] FofgaFol A Hp-Fo] FaE At

|
o)
(L

- = A9 NOAELE 2,000mg/kg, AlE A Yol A e] NOAELLS 600mg/kge] ¢l t}.

412 WEFEAZHANE (CTD 4.23.2)
« LCZ696
- b2 135 W T Al 7oA 400mg/kg/day FAA A A AaTE Tl A
50mg/kg/day FAAl A% FA F77F #EHAST dAnld Aol A 400mg/kg/day oA
AT A B, AGAE AP, Aotsts, Ad 9 F-9 Aol R E ATHNOAELS
S A F k).
- HE 265 WHEFAA 7—;«] RS- (10mg/kg o), &5 @8 %E S7H30mg/kg ©1),
YR(100mg/kg ©]h)7F &% vlgAos #FEQar, Sy A 2HA7F 100mg/kg
”01]’\1 A5 AT IOOmg/kg oAl TAHLRE Fog AT a7t YEFR o,
EAZY 245 ATHNOAELS S =% ek},
o] 39F WHERAl AFAEAR QI3 AMR/RAIE gl en, 34 S, ATt Ad
& s ekt 300mg/kg FolAl A %] 7 el 7 1}
Fsol et A7 FAV Sekadde] Wske gllow dAn A 4 /\}?Lxﬂ A 5
2 I gde] 100mg/kg oldolA &FolEA o= A2 ATHNOAEL SOmg/kg).
« AHU377
- A= 265 YHEFOAl 600mg/kg oA AR AT S7FY] HAVF vERst o 3157] St
3] 5 5] THNOAEL2 150mg/kg).

Z 4o nz o

é".:ﬁrﬁoﬁo

- AFRAGe] 525 WHEROAl a1&8H(100me/kg ool TEZE HAE=T], o= AldEdR 1%
Aoletar 7Y 1 ks &9 oEH oA eksdrh 25mg/kg o1 Felwe] FAlelA A
Hart npzie Aoz AAE oy, ERTAAE AX FRolE 1AVt Yehgon, o] walel Avhyo]
ol %.’ ng/d tt]:g]_ /HX]— xﬂg-oﬂ tst]_ 0;1911: "r_‘_ o 601:_0‘__ 34 owmg E/\Jtsl—xq 04/\40 g}\% ;ﬂgi
A THNOAELS 25mg/kg).



413. FHS4HAF (CTD 4.23.3)

o LCZ696S o]g3st EHEAwoe] A AMMA o]AAE, in vivo U2 AIAH(H Y
2,000mg/kg/day) 23 45 YERAATH
o AHU377& o]&3t HFAEAWe], A QAA o] dAE, in vivo PR AAIH(F Y

1,250mg/kg/day) 23 43S YeERATH
« LBQB57S o]&3t Aol A o] dAE A¥ 244S YERS L
o HRAIEZERS o] 83 EHFEAHo], A9 AAA o]AAE, in vivo WA AFAH(HUY

3,126mg/kg/day) A3 45 HERAAT

414. B EYZHAIE (CTD 4.2.35)
4141. es 2 274 TN

« LCZ696 ZATFoA Hdl 150mg/kg FAAZMA FHiEel mAE 432 IATH(GHES NOAEL
150mg/kg/day)

« AHU377 Z7-FA Al 750mg/kg FoAMA el vmAlE @ IATL(5FEs NOAEL
750mg/kg/day)

o HRlERr ATEREAA HY 200mg/kg FAAZMA FEiE wAE G2 fIAth(GElS NOAEL
200mg/kg/day)

41.4.2. Hj - PATYAN S
« LCZ696 75
- 30, 100, 200mg/kg/days HE=olA Folatdle w, ®ixfe] wtigh @3 A fstont
100mg/kg/day FolelA A F &£ao] F7teti(® Al NOAEL 200mg/kg/day, ENA}
NOAEL 30mg/kg/day).
- 3, 10, 30mg/kg/dayE E7INA F3t9-& wf, 10mg/kg/day °©]’d FAAl BA| Abde] el
il 10mg/kg/day o]’ FolAl 2d5EA Tk AE BiAb 7havt YEhwth ofE Fo R
% 718 0] 30mg/kg/day FoIAl, 750l 10mg/kg/day FAA yebston, o 2 =4 7|9
Zhe) %] FJTHEA] NOAEL 10mg/kg/day, Bl NOAEL 3mg/kg/day).
« AHU377 7759
- 75, 250, 750mg/kg/dayE A=eA FolEis wl, et oidk P pERA] gokon)
750mg/kg/day Tl AlR AdFFFo] AP THEA] NOAEL 250mg/kg/day, Ei=AF
NOAEL 750mg/kg/day).
- 15, 50, 200, 500mg/kg/dayS EZ oA FoI8t3 S uwl, 500mg/kg/day Foiwtoll A 3vte]7} WA
B2 QFetAL Hlar, GD27YAbel] fAike]l wHAYEEGITE 200mg/kg/day o Foltell A Abm A H T
o] 7k Ao & FFastgith. 500mg/kg/day el Al BjAFe] =4 7]F o] #EAEHJTHEA NOAEL
50mg/kg/day, ElA} NOAEL 200mg/kg/day).

rlo

(o,
rot
M 2 30
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4143. SAFAZTEAY 9 A7 FAF
« AHU377 Z+59
- 50, 250, 750mg/kgs ATFosAS W, BAV]s o]dukgo] YERGA Ggtom, KA W]
A= FFS ATk 750mg/kg Tl A A TR 9 2193 Atoldd] A FAI7E 535
FAAA AnstA Wtk A] NOAEL 750mg/kg, 44 NOAEL 250mg/kg).

4144 T&7] SAHAANE
« AHU377 259
- Y=o A 100, 400, 800mg/kgs Fo
(ME= 9 33 2 239 gart 325
- E7l9A 5, 50, 150mg/kgs FoaiS
AL & BE gEprgol A SNk dEE ] erokr

)
ol
ol
32
o
£
S
(@]
(@]
=)
0Q
~
>~
0Q
o
oz
o

L&A AFS7E, = Dol

415 ELAHAE (CTD 4.234)
« AHU377& k92 9 Sizel ] 2d(10459)3F Foigh A3 A, Ao} FoAZH (-2 1,200mg/kg /day, =
= 400mg/kg/day)7H4] e d 3 AdE A5
o WALZERS vhe-2 B el Al 2104593 Fogh Al Ad, Hof FolRH(h-2 160mg/kg /day, =

416. 71&t=4A 3 (CTD 4.237)
« AHI377S AE=E o] &3 HHA HRT FoF Ao ofe A48 Bilon, EVE &
o b E AFAIEANA FAAS YERAT FRASAE A S0t
o AbolmB AR Eoo A LCZ696 50mg/kgs 25%F AFFo]8tal CSFe AB-37, 38, 40, 42 %
T ABY sEE FAsT d3FolAdE AR kol Wyt glleu, 15Ukl = AB1-38,
AB1-40, AB1-427} 718}l Th.
« Y=o A AHU377 100, 400mg/kgs 1353 Fojstal ZRAAE ZAbeta, 9alaql 5o=
O35S Frtetdth dxwo R vExygsyEEe]l AMEH T 400mg/kg FolwolA a5
of tiak mug vf A a7t veElgtou, FAHoR g g ZAFAF dig
AHU3779 =932 Auste 24402 453 gxpatel dis] FalshA kil 5% At
« AHU3770] #Heol wA&= Fge
1000mg/kg &F7HA Heoll w A= G A2 A gt
o g_@/\é
- LBQ657°] ¥ o] s, oFed-&7bs A dE F&A
5 30uMET 5008 o] o vkl 50mg/kg F
B o, 99 Al e FEUbsAe wrha v

2 4

i
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ot

-

42. S i3 AALAR oA

_25_



= o

o HiElAL RAEAGATEN A 2 - B ‘3—1 EHZHH\JP ‘JrE‘rk}E‘ﬂ, lﬁ%ﬂsé(iﬂ)ﬂ WA 06782801

. a‘F—OﬂHﬂ L5754 DM AHU377 400mg/kg 13 &M AT S7Fe 4, =449
27t 800mg/kg °o)del &&elM =8 # =2 vt yERow, BN =

77}1] SHESo] WAEEA okt ool mel AHU3770] =<l vAl= FFS &ddsh] A 54

AlE[1270139]¢] F7t= AAEQlen, 1 A3 sAHoR sk dxprol dial falehA

AL A

5. ofg]ztgo #AF AR (CTD 421 ¥ 4.22)
51. AT e
- LCZ696°] #-& Al 2~Hl

Figure 1-1 LCZ696 enhances the natriuretic peptide system while providing
simultaneous AT1-receptor blockade

Physiological ; ) Pathophysiological
response NP e response

ANG I
NPs
‘t‘ﬁ,o,-/%fh
NPR-A i AT, receptor
rece rtor

Guanylate
cyclase
GTP

Systemic vascular
resistance
Sympathetic tone
Heart Aldosterone
failure Cardiac fibrosis

Ventricula rtrophy

Natriuresis/diuresis

LCZ696 modulates two counter-regulatory neurchormonal systems in HF: the NP system and the
RAAS. ANG: angiotensin; AT1: angiotensin type 1. cGMP: cyclic guanosine monophosphate; GTP:
guanosine-50-triphosphate; HF: heart failure; NPR-A: NP receptor-A; fIn-vitro evidence. From:
Langenickel TH, Dole WP. Angiotensin receptor-neprilysin inhibition with LCZ696: a novel approach
for the treatment of heart failure. Drug Discov Today: Ther Strategies. Vol. 9; No. 4; 2012:e131-e139
(copyright permission on file).

52. AY (CTD 4211 % CTD 4.21.2)

1) A 9(in vitro) A¥
« LCZ696-> AHU377¥ A2 eko 2 &g]o] in vitro E8AIH-2 HAIHA] &5
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o] AT1 584 23 LBQ6579 NEP oA 1+ A5#8 H37}

2) A H(in vivo) A1@ - 28714
+ LCZ696

- ANPE 9743 &2 T39S wl, LCZ696 Fo= Az 2 &% oJE4o2 4 ANP 5k
£ S7MAATE 60mg/kg @3 FAAl £8EHE ANP& 8A17tell A A 89%, AW 132% F
7VeFQlaL, 24X 744 o] ekl = :

- DSS "Hr=olAl agdelet A elE A7lar el HzolA= §1oF, LCZ696, =AME
HCTZ, ZAY/HCTZ H3A ofgta & AFH, =¥ 2 UEFE WMEFH,
MAP(mean arterial pressure) A, v 2 YEF WEHLS 190 F
of Lol A B oAl Aol
ol gk oA = AT

« AHU377

- F=o A MAP, ¢k ¥ UYEF wWds F

ANP= Q1% o]w7l ¥ %& AFS BP0 #FoldL 3l
« HIA}EE

- Aol A foF e TAERRS Foldlal Fo F AR AR 23] ol nE NS W,

A= 100mg/kg Folwol A ko] folatAl AU, YEF vl AT
3) A (in vivo) A3 - AgEd
+ LCZ696

- 757 19 @AR)AolE W DSS A= AR oS W
Z74817) ®rh LCZ696, HCTZ, ® 2AE/HCTZO R 457 A RGBT 75) 194 9ok
Azt Hwd wf FAAd FFE Fo5A HAaEHe], ARB dEFodEY AFEITaENT o
& Ao YeEth

==
=
g =4agd. ¢
}_

rlo
)
Iy
i
I,
=
ol
9,
»
jubed
2
ofy
ot
\]
O
N

- DSS # oA X7 45 F 275 AFHS FUted S u, 198y ddE GFRY #HA s
= A"EZD oA, FEAEGGE 2@ BUNS LCZ6963 ZAEH/HCTZ E3hA] Fol ol A

SRS
FrolatAl 7Hd = AT
- MI 3 A4 AaEdAdel gt g3k FrbolA LCZ696 Folit2 A% w7t fol8kA 74w LCZ696
9 *u‘?é}oﬂ st a8 BT
« AHI377 2 A} EEr
- SHRSPOM 1077F 9oF, WAL= ®, WA=+ AHU377, AHU3T7S —‘%0%%9}% o, &%
oA WALERE Fojgtel Hlste] b A F AW FH/UA v ) 2
a7 B Aok 3, HALER+ AHU3779 Fols MMP-2 34 & %7}*1713 TIMP-2 &4&
A AT

it

oz
:;_1‘
_E
N
4
i
)
R

1) 71€} ofe) A H
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o 72 Apolw=EA poldl Al AHU377 3, 10, 30 mg/kgES A TFFo8tal 24A17F FeF AHU377
2 LBQ657 w5 NEP &4 &4 248 AAISith LBQ6579 4 =& &
o7 F74eaL, AHU377 10 2 30 mg/kg Fo ol NEP &4 79~85%2] .

« LCZ696 FAAl cGMP+= WistE A ertovt, 4 dd &4 2 AT 119 %+ oA S7tst

93 FEXHE FEE gaskeh

53. ubFH A Y (e A FYAIE) (CTD 4212 2 CTD 4.2.1.3)
« AdaA i FF F7t
- LCZ696 : hERG assay°l A ICs0> 3,000uM o] o= FA=m, dgololAl A 7o § 2443t
7HA F-Ag ARl e AEE A It

[0}

- AHU377 : hERG assay°lA] IC502 1,000uM ooz FAEm v|ZddA AFFoAA FA44
ol dgke FFE A gt}
« 357 Al digk & H7t
- LCZ696 @ A=A AFFAA SF71d vAE G AF=HA okt (Hd 600mg/kg)
- AHU377 @ H=eA AFFoIA] 5710 vx= & #FH A Adct (Hd 100mg/kg)
o TF2EA dig F3F Jot
- LCZ696 : Aol Al AFFAA FF417

MAA v A= Fee dEE A k. (Fd 600mg/ke)
- AHU377 : A=o Al AFFoAA] T4 %

o T gul
AN M A= R wEEA skt (AW 200me/ke)

54. ¥4 EX-tAuj Ao B3 AE (CTD 4.2.2)
Z[:

« AHU377S AFAA| )¢5 BE Zd A =4 el om(65~100%), AFehe]

Z
Eloiv

73
=
=

o o
=

R

o

2,

o

o}

Y

£ B9tt Tmaxe 0.25~2 hro & wWE7A FFygon, vbr|s oy =
Akl A9 LBQ6579] gk l% 2 hroz FFE AL

e BE ZEEMOA J By W gso])o|A] AHU377, LBQ6E57 @ HrA}=EFe] AUCHEe] Fol &
ZF vlEea, wE e A ﬂol” UelLbA] gttt e " olo A HbE FojA] 3
< AEE A ko

2) ¥

« LCZ696<> §dol A AHU377¥ wAl2dro R w27 Fe|s 22 LCZ6969 tieh ZXAFES HE=

PR B AFEE ol R, A, B/, A 04~97%7t @Y @NA(FR o

1=
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oty
ol
-
el
£
=
38

- Ao A LCZ696 25mg/kgS T3 RNe W, = B Bl AHU377 3 1 thALA
o} FEE WAFs o] Eiztel Al
- YA =70l Al LCZ696< 3, 10, 30mg/kg BT-FA &l F7hetel wkel B zxolA
o LBQ657 % wAEEre] mFo] Frlstglont, dHlop of mACl dAHE LBQE579 A
0.06~0.21, ¥At=ee] A5 ~0.01] wERT
3) AL
« LCZ696> &0l AHU3773 @Aal2eto g w27 EelEm2 LCZ696° that in vitro WA
T HER AAEA ottt
« LCZ696 FoA] A=, AHU377 ¥ LBQ6577F d4olA AE=H AT
- AHU3772 &% § olzdgto]=o| o3 7F4E3=o] LBQ657= HTE A, Abgte] 49 +
2 8 AE-S LBQ6E57°IATHAUC B AHU377: LBQ657 = 2~6:93~98)
- LBQ6572 stol=sAst, SFFEAS}, 3bsl 55 AX &% dAAE A
- IAEERS AlSHA(oF 9%) 2R 4-3| ERA-FER-Y gAAIE FATTHINE nHSA R u)Ad).
4) HH/\J
c T uAEAR
- AHU3772 Ul¥-2 LBQ657Z 7Hridlse] wu o= widsddnh Fojsfe] 1% w|vho]
AHU377= wid= o™, LBQ657-> AbgtellAl 36%7F W o2, 50%7F =A wid = ATt
- AR S Ol BARA @5S AA WMoz wdFdn. Aol A Folgke] 86%7F WMo,
9%7t m=A i = At
- A
i A=l 3mg/kgel 26965 wEFASSlE w, LBQE5TO] Ef= wjdE o, F Al
8% 528 AUCnfae 2AR 39S d 0.910130 0k
fr H=ol 3mg/kge] TALEERS ©@3] AT Folslals wl, MAlEEe AR Y

0
32
o

« LCZ6962> &9l A AHU3773 @Al2gto 2 wa 7 E2= 22 LCZ6969 teh in vitro &4
TAEATE HEE AAEA .
« Cytochrome P450 ¢} A
- AHU3772 CYP 1A2, 2C9, 2D6, 2E1, 3A4/5%5 AdlatA] ¢kskar, 2C8 ¥ 2C19el disir = <Fsf
Al A s T
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- LBQ657& CYP 1A2, 2C8, 2C19, 2D6, 2E1, 3A4/55 Asf|alA] egkar 2C90l thajr= o]
(IC50 ~40uM)stsiont, 2C99] 714 oFutal e LCZ696 200mgdt WEF3t S uf Haz8&
WA eFoktt

- WA ZERS CYP 1A2, 2A6, 2C19, 2D6, 2E1, 3A43 A&fiabA] &kkar 2C9S okshAl A8l o), 2C9
o] 71491 ofukS LCZ696 200mg¥} H-EFofalols wf oAk wHawA] ekokrt.

» Cytochrome P450 %=
- AHU377 2 A 288 CYP 1A2, 2B6, 2C9, 3A4E FXakA] &kl
« YA 9 uAele] AE g

- AHU377 OCT1, OCT2, MRP2, P-gp& JAlIs}A] ka1, BCRPE <FslAl A AIekelth. AHU377
o] FiE PSC8339 &S WkAwE QEveprle] s WA=
P-gpe] 71d4d 4 Atk 7FsAE AlAbed, P-gptel e AH8S Km 100uM o]/del A= g
AeAom R fFofgh JFS MAAE &S Z2o& AdHr

- LBQ657& OCT1, OCT2, MRP2, P-gp, BCRP, OATPIBI1, OATPIB3Z <jAlstA ekgkt).
LBQ657L OAT32] 71dolw Aot} OAT3 L&Al LBQ6579] MEZFZ o] 14.50] 243}
At}

- WALERES OCT1, OCT2E YAIeHA dtt. ¥A =282 OATP1B1, OATP1B3, MRP29] 71 =
A olg st kAl AAAE WEFEE WAL 2 dig w=Fo] T7HE sbeAel Ak AL ER

™

& w3 OATI1, OAT3Y] 71do)m oA A o]t}

55. ¢k Zgol e A oA

« A2 ER2 ARBREA] AT1 &0 AT II7F 233k 2& 2kdsta, LBQ657S UZdeils
% o, YEFE 9 A A
HaAZ|aL, AgAEe) T4 B As At A% vt 2 R3S AR LBQESTS )

=
Sl AHge] Uehd & glonw v

S

o [k
YU T\ e

kom Al IH|EaTE= LBQEST Ei= HALEE
KeR

W tH(in vitro).

=
i)
> U
X
2 L
o
Y

- LCZ696 FolAl hEFolfElels FE 37 % A¢ 4% A7t in vivo AR HeHgla,
FERAS o]§8 AFA A4n :

7}
aFHAAAE TF 2A), AM7s NAGER 24, Faxd
o

FAZA A A= FS HEEA FU

b —g__
« H]9JA ADME AldZ23, AFFAAA w24 F45H(LBQ657 E A2 Ere] Tmaxye zH7t

80~97%, 94~97%) F= &F-RII} Ageirt. LBQ657S F& 4l
A} 7hol], WAlZERS A 7h Fol Po] B¥Eelal, LBQ5T L wAlEEle] Blal 2§50 o
o] BAE Q. wAlEEr 2 LBQ657 thAlE wi$- AlEHoldon LBQ567S FE xE(kx
2 ¥ 7 50% 2 36%), BAEES F2 Mow(x 2 W ZF 9% 2 86%) A E)
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6. YEANE4H A A& (CID 5.3)
6.1. YFAPA=F 718 (CTD 5.2)

o DA FAAAAE(LCZ696): F 357 (LA gAs 267, A ad dsAk= 97)

- AR EEAAY 39

= 0o =N
- olAdelar 49, Aolgdd 19, FEAT2HE 129
- o Ay 64
e AH ASZS gZstE= A AAHLS LCZE96B2314 AlF o2 HFrEF 35 gidoz A e
T2, oSy, A=) gz HaPo+ Aol
- A7 G A g e SHEE S 95k A o] 13 AAFHAJATG[LCZ696B2228].

6.2. BEFA A A (CTD 5.3.1)

1.2 Comparative BA and bioequivalence (BE) study reports
Protocol No., Study Dates, | Study Design & Purpose Total No.& Race (w.b,a,0) | Treatment, Route, Study Status
Countries & Publication Population Studied Age Range (mean) Regimen, Duration of | Type of Report

References

Evaluations

Group No. & Sex (m.f)

Therapy, Dosage

General Results

protocol: [CLCZ696B2114]
countries: United States
start: 21-Aug-2012

end: 11-Oct-2012

publ.: none

design, goal & population: A
randomized, open-label, single-
dose, two-treatment, two-
sequence, three-period,
replicate, crossover study to
determine the bioequivalence of
50 mg LCZG696 final market
image (FMI) tablet and the 50

total: 85 (69w, 16h)
age: 19-55 (40.3) yrs

form(s):

duration:

LCZ696 50 mg FMI
LCZ696 50 mg CSF

Period 1: single dose
Period 2: single dose
Period 3: single dose

status: completed

report: full, final

report date: 24-Apr-2013

general results:

The rate and extent of exposure of
LCZ696 analytes following single
dose administration of 50 mg FMI
tablets (test) is bicequivalent to 50

mg LCZSSG_dlnrcaI service groups: 2 (63m, 221) doses: mg CSF tablets.
form (CSF)in healthy volunteers | 42 (32m, 10) Group 1 Group 2 Overall, single oral doses of 50 mg
_ 43 (31m, 12f) Period 1 Period 1 LCZ696 of both formulations were

evnluai!DIlS_I ) LCZR96 LCZ696 well tolerated by healthy subjects.
pharmacokinetics: AUC .. 50 mg FMI | 50 mg other results:
AUCyy, and Crax CSF [dmpk-relcz896b21 14]
safety: AEs, SAEs, pregnancy Period 2 Period 2
test, hematology, blood LCZE96 LCZE96
chemistry, urinalysis, vital signs, S0mg 50 mg FMI
labs, physical condition, weight CSF

Period 3 Period 3

LCZ696 LCZ696

50 mg FMI | 50 mg

CSF
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Protocol No., Study Dates,
Countries & Publication
References

Study Design & Purpose
Population Studied
Evaluations

Total No.& Race (w,b.a,0)
Age Range (mean)
Group No. & Sex (m.f)

Treatment, Route,
Regimen, Duration of
Therapy. Dosage

Study Status
Type of Report
General Results

protocol: [CLCZ696B2126]
countries: United States
start: 24-May-2014

end: 05-Jul-2014

publ.: none

design, goal & population: A
randomized, open-label, single-
dose, crossover study in healthy
subjects to determine the relative
bioavailability of the 200 mg
LCZ6%6 mini-tablet compared fo
the 200 mg LCZ696 final market
image tablet under fasted
condition and also to evaluate
the effect of food on the
bioavailability of 200 mg LCZ696
mini-tablet

evaluations:
pharmacokinetics: AUC .,
AUCiy, and Cra

safety: AEs, SAEs, pregnancy
test, hematology, blood
chemistry, urinalysis, vital signs,
ECG, physical condition, weight

total: 40 (33w, 6b, 1e)
age: 25-54 (42) yrs

groups: 4 (30m, 10f)

10 (Bm, 26)

10 (7m, 30)

10 (7m, 3f)

10 (8m, 2)

form(s):

LCZ6596 3.125 mg mini-
tablets

duration:

three four-way Williams'
crossover design, single
dose

doses:

the LCZ696 200 mg dose
was given as 64 mini-
tablets

Treatment A
LCZE96 200mg FMI

Treatment B

LCZ696 200 mg mini
tablets

Treatment C LCZ696
200mg mini-tablets
sprinkled on a tablespoon
of pudding

Treatment D

LCZ696 200 mg mini-
tablets spnnkled on a
tablespoon of pudding and
administered with a high fat
meal

status: completed

report: full, final

report date: 15-Sep-2014

general results:

The rate (Cmax) and extent (AUC)
of absorption of LCZ696 analytes
were similar between LCZ696 200
mg mini-tablets and LCZ696 200
mg FMI tablet in healthy subjects
under fasted condition.

The rate (Cmax) and extent (AUC)
of absorption of LCZG9G analytes
were similar when LCZ696 200 mg
mini-tablets were administered with
or without a small amount of vanilla
pudding.

When LCZ696 200 mg mini-tablets
sprinkled on pudding was
administered with high fat meal, the
Cmax of meal, the Cmax of
sacubitrl, LBQEST, and valsartan
decreased by 60%, 19%, and 57%,
respectively. However, the extent of
absorption (AUCs) of meal, the
Cmax of sacubitril and LBOBST was
comparable while the extent of
absorption (AUCs) of valsartan was
reduced by ~40%.

The mini table formulation is
suitable for use in future pediatric
clinical studies.

Regardless of formulation, single
oral doses of LCZ696 200 mg were
safe and well tolerated in this study.
other results:

Protocol No., Study Dates,
Countries & Publication
References

Study Design & Purpose
Population Studied
Evaluations

Total No.& Race (w,b.a,0)
Age Range (mean)
Group No. & Sex (m.f)

Treatment, Route,
Regimen, Duration of
Therapy, Dosage

Study Status
Type of Report
General Results

protocol: [CLCZ696A2103]
countries: United States
start: 14-Jul-2007

end: 24-Jul-2007

publ.: none

design, goal & population: An
open-label, randomized, two-
treatment, two period crossover,
single-dose study to determine
the relative bioavailability of
valsartan following administration
of 400 mg LCZE96 compared to
320 mg Diovan® in healthy
volunteers

evaluations:
pharmacokinetics: AUC(0-ast),
AUC{D-inf), Cmay, tmax, t¥2, CLIF,
VazlF

safety: vital signs, ECG,
hematology, blood chemistry,
urinalysis, AEs, SAEs

total: 56 (50w, Ob, 1a, 50)
age: 19-55 (26.6) yrs

groups: 2 {52m, 4f)

26 (25m, 3f)

28 (27m, 1)

form(s):

LCZ696 50 mg tablet
LCZ6596 300 mg tablet
WALABY (Diovan®) 160 mg
capsule

duration: single dose

doses
Period 1 Period 2
LCZ696 Diovan
400 mg 320 mg
Diovan LCZ696
320 mg 400 mg

status: completed

report: full, final

report date: 22-May-2008

general results:

The exposure of valsartan following
administration of 400 mg LCZE696
was bicequivalent to that of 320 mg
valsartan marketed formulation.

Administration of single doses of
LCZ696 400 mg and valsartan 320
mg was safe and well tolerated

other results:
[dmpk-rcicz656a2103-final]
[dmpk-rclcz696a2103-annex]

Protocol No., Study Dates,
Countries & Publication
References

Study Design & Purpose
Population Studied
Evaluations

Total No.& Race (w,b.a,0)
Age Range (mean)
Group No. & Sex (m.f)

Treatment, Route,
Regimen. Duration of
Therapy, Dosage

Study Status
Type of Report
General Results

protocol: [CLCZ696A2103]
countries: United States
start: 14-Jul-2007

end: 24-Jul-2007

publ.: none

design, goal & population: An
open-label, randomized, two-
treatment, two period crossover,
single-dose study to determine
the relative bioavailability of
valsartan following administration
of 400 mg LCZE96 compared to
320 mg Diovan® in healthy
volunteers

evaluations:
pharmacokinetics: AUC{0-ast),
AUC{0-inf), Crmiax, tmas, th2, CLIF,
VhzlF

safety: vital signs, ECG,
hematology, blood chemistry,
urinalysis, AEs, SAEs

total: 56 (50w, Ob, 13, 5o)
age: 19-565 (28.6) yrs

groups: 2 {52m, 4f)

26 (25m, 3f)

28 (27m, 1)

form(s):

LCZ696 50 mg tablet
LCZ696 300 mg tablet
WVALABY (Diovan®) 160 mg
capsule

duration: single dose

doses
Period 1 Period 2
LCZ696 Diovan
400 mg 320 mg
Diovan LCZ696
320 mg 400 mg

status: completed

report: full, final

report date: 22-May-2008

general results:

The exposure of valsartan following
administration of 400 mg LCZ696
was bicequivalent to that of 320 mg
valsartan marketed formulation
Administration of single doses of
LCZ696 400 mg and valsartan 320
mg was safe and well tolerated
other results:
[dmpk-relcz696a2103-final]
[dmpk-relcz696a2103-annex]
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D AEFHFTFEAR
« LCA696 400mg ©@+3] FojA] wrj=et
[LCA696A2103].
o AIAF B FE(CSF 50me)dt HFE 37HIHE AAFEMI 50mg)e] AESH 55 A FolA F AAl=
AFFHIE”L LBQ657, MAFERRS] mE oA $5AS 5ttHLCA696B2114].
« FMI A9 mini-tablet®] =&%5 &HA] ©3]Folste] Blulstal, mini-tablet®] o] 3FS B7}
A THLCAG96B2126].
- ZE2A FMIAA S mini-tablet?] =%% 3L, mini-tabletS F&HA] =343 583
A Fdo By 583198 vl FEsdoy
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6.3. VFFIAE(CTD 533 ¥ 534)
63.1. FEFAIPK)F H= U FA

Protocol No., Study Dates, | Study Design & Purpose Total No.& Race (w.b.a,0) | Treatment, Route, Study Status
Countries & Publication Population Studied Age Range (mean) Regimen, Duration of | Type of Report
References Evaluations Group No. & Sex (m.f) Therapy, Dosage General Results
protocol: [CLCZ696A1101] design, geal & population: A total: 50 (Ow, Ob, 50a, Oo) form(s): status: completed
countries: Japan Si“g|9bcentefl-_§mb;3hg”d-_ o age: 2042 (25.9) yrs LCEGI?E ial‘:[el img and report: full, final
start: 24-May-2007 placebo-controlled, randomized, | grqyps; 6 (50m, O malching placello date: 26-Feb-2008
b 27—Ju|-§007 parallel-group, ascending single groups: & ) LCZB96 tablet 50 mg and Yepoit Cate. :
v oral dose study to assess safety, matching placebo general results:
publ.: none tolerability and pharmacokinetics LCZ696 tablet 300 mg and Following administration of LCZ696

of LCZE96 in Japanese healthy
male subjects

- with Japanese meal, the AUC of
matcr?lng p\gcebo sacubitril, LBQG57, and valsartan
duration: single dose: for decreased by 20%, 10%, and 40%:
200 mg cohort, two single | and Cmax decreased by 72%,

evaluations: dose treatments with at 27%, and 51%, respectively. .
pharmacokinetics: Ae0-t, least a 7 day washout oo

AUCD-, Cmax, CLR, CLIF. e period between beatments | P ecen P AT
kel, MRT, tmax, 1112, Vz/F doses: tolerated in this study

safety: vital signs, ECG, physical | g (8m, Of) LCZ696 20 mg :

Following single dose oral

exam, hematology, blood administration of LCZ696 in

chemistry, urinalysis, AEs, SAEs

8 {8m, Of) LCZ696 80 mg Japanese healthy subjects,
sacubitril and valsartan are rapdily
absorbed. Sacubitnl is readily

3 (8m, Of) LCZ696 200 mq fasted converted to LBQG5T. Peak

. concentration of sacubitnl, LBOGST,
Additional period: and valsartan are observed within

8 (Bm, Of) LCZ696 200 mg fed 0.5— 1 hours, 2 — 3 hours, and 1.3
— 2 hours, respectively.

8 {8m, Of) LCZ696 400 mg Sacubitrl, LBQBST, and valsarian

are eliminated with a terminal hal-

life ranged from 0.9 — 3.4 hours,
10¢100e, 07 LGRS BN g 121 15.9 hoors, and 11 18.8
hours, respectively.
Placebo Dose linear increase in the

exposure of LCZ696 analytes was
observed within dose range of 20 —
&00 mg.

Percent of dose equivalent
excreted was approximately 8.2 —
16.4% for valsartan, 0.76 — 1.48%
for sacubitrl, and 52.4 — 57 5% for
LBQB5T.

Single oral doses of up to 600 mg
LCZE9E were safe and well
tolerated in Japanese healthy male
subjects.

other results:
[dmpk-relcz696a1101-final]
[dmpk-rclcz696a1101-annex]
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Protocol No., Study Dates,
Countries & Publication
References

Study Design & Purpose
Population Studied
Evaluations

Total No.& Race (w.b,a,0)
Age Range (mean)
Group No. & Sex (m.f)

Treatment, Route,
Regimen, Duration of
Therapy, Dosage

Study Status
Type of Report
General Results

protocol: [LCZ696A2101]
countries: United States
start: 29-Nov-2006

end: 22-Diec-2006

publ.: none

design, goal & population: A
randomized, double-blind,
placebo controlled, time lagged,
two-period, parallel group,
ascending single oral dose study
to assess the pharmacokinetics,
safety, and tolerability of LCZ696
compared to valsartan in healthy

total: 31 (17w, &b, 8o)
age: 19-52 (31.4) yrs

form(s):

LCZ696 5 mg tablet and
matching placebo tablet
LCZ696 50 mg tablet and
matching placebo tablet
“alsartan (Diovan®) 40 mg
tablet and matching

status: completed

report: full, final

report date: 15-May-2007
general results:

LCZ696 delivered valsartan with a
mean relative bicavailability of
161% compared to marketed

volunteers Zlacet}i:)o t_&h_le" 4 valsartan formulation..

“’.idff’;-l sing d"h 03%"” LCZ696 was safe and well
evaluations: Eﬁﬁr Dbse?:‘j:iiuny itz tolerated when given as single oral
pharmacokinetics: AUCD-=, groups: 3 (30m, 1f) dosin tobied _between 5 to i mg.

ki Following oral administrafion in
AUCo24, Cra, Trnax, T2, CUF, Cohort!
VZIF 10 (9m, 17) ; human healthy voluntsers,
AR S B Period 1 sacubitril and valsartan are rapidly
i:e?:m.tr}r ;Qna(o!‘ogyoo 5 mg LCZ696 absorbed with a Tmax ranging from
' : 05t 18h
urinalysis, vital signs, ECG, Placebo s
physical examination Period 2 Sacubitril is effiiently converted to
z - LBQ657 (active metabolite of
others: bioavailability 40mg Valsarian sacubitril) whose concentrations
Placebo appeared without lag and peak
concentrations observed with a
1 (11m, 07) Cohort 2 Tmax of 2-3 hours.
{ ! Peried1 Exposure to all three analytes
20 mg LCZ696 (valsartan, sacubitnl and LBQB5T)
Placebo are proportional to dose following
: single oral doses of 5, 20, and 80
e mg LCZ596.
40 mg Valsartan Sacubitril, LBQG57, and valsartan
Placebo are eliminated with a terminal half-
life range of 0.6 — 1.1 hours, 12.2 —
Cohort 3 16.1 hours, and 9.4 — 15.2 hours,
10 (10m, 0f) Period 1 respectively.
80 mg LCZ596 other results:
Placebo [dmpk-rclcz696A2101]
Period 2 [dmpk-relez6%6A2101-annex]
40 mg Valsartan
Placebo

Protocol No., Study Dates,

Countries & Publication
References

Study Design & Purpose
Population Studied
Evaluations

Total No.& Race (w.b.a,0)
Age Range (mean)
Group No. & Sex (m.f)

Treatment, Route,
Regimen, Duration of
Therapy, Dosage

Study Status
Type of Report
General Results

protocol: [LCZGIGAZ2102]
countries: United States
start: 24-Apr-2007

end: 11-Jun-2007

publ.: none

design, goal & population: A
randomized, double-blind,
placebo controlled, ime-lagged,
parallel group, interwoven single-
and multiple-ascending dose
study to assess safety,
tolerability, phammacokinetics,
and phamacodynamics of
LCZ696 in healthy voluntesrs

evaluations:
pharmacokinetics: AUCozan,
AUClas, AUGir, Cinay, Tmaw, T1/2,
CL/F, Vz/F, accumulation index,
dose proportionality for
valsartan, LBQE5T and sacubitril.
safety: AEs, SAEs, pregnancy
test, hematology, blood
chemistry, urinalysis, vital signs,
ECG, physical condition, weight

total: 83 (20w, 57b, 3a, 30)
age: 19-55 (34.5) yrs

groups: 10 (82m, 1f)
& (8m, OF)
& (B, Of)

formis):

LCZE96 50 mg tablet
LCZ696 300 mg tablet
LCZE96 0 mg matching
placebo tablet

duration: once daily for
one or 14 days

doses

single dose administration
of

LCZ696 200, 600, 900, and
1200 mg or placebo
multiple dose
administration of

LCZ696 200, 600, and 900
mg or placebo

status: completed

report: full, final

port date: 07-Dec-2009

general results:

Following oral administration of
LCZ696, valsartan and sacubitril
were absorbed rapidly with a
median Tpa0f 2 hand 0.5 h,
respectively. Conversion of
sacubitril to LBQ65T was also
rapid, with peak LBQ&57
concentrations reached in 1.9-3.5
hrs, after LCZ696 administraiton.
The terminal halfife is estimated to
be 1.1 — 3.6 hrs for sacubitnl, 8.9 —
16.6 h for valsartan, and 9.9 11.1
hours for LBQG57

There was a linear, albeit less-than
proportional relationship between
LCZB96 dose and valsartan AUC
and Cmax acrossdose range of 200
900 mg. AUC and Cmax values for
sacubitril and LBQE5T increased
approximately dose-proporticnally
across the LCZ696 dose range
200-900 mg; deviation from dose-
proportionality (towards lower
values) was observed with LCZ&96
1200 mg.

Single doses up to 1200 mg
LCZ696 were safe and well
tolerated in this study.

Following oral administration of
LCZE96 once daily for 14 days,
sacubitril and valsartan are rapidly
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absorbed. LBQBA7 levels are
cbserved in plasma without a lag
fime.

After the last dose administration,
sacubitril, LBQE5T, and valsarian
are eliminated with a terminal half-
life range of 0.9 - 3.3 hours, 12—
15 hours, and 15 - 22.6 hours,
respectively

No significant accumulation was
observed for valsartan and
sacubitril and minimal accumulation
of LBQEST (R = 1.2-fold) was
observed following administration of
LCZ696 50-900 mg once daily for
14 days.

other resuits:
[bmd-relez696a2102]
[dmpk-rclcz696a2102]
[dmpk-rcicz696a2102-annex]

Protocol No., Study Dates,
Countries & Publication
References

Study Design & Purpose
Population Studied
Evaluations

Total No.& Race (w,b.a,0}
Age Range (mean)
Group No. & Sex (m.f)

Treatment, Route,
Regimen, Duration of
Therapy, Dosage

Study Status
Type of Report
General Results

protocol: [CLCZ696B2105]
countries: United States
start: 13-0ct-2009

end: 03-Nov-2009

publ.: none

design, goal & population: An
open-label, single dose study to
investigate the absorption,
distribution, metabolism and
elimination of 200 mg
[14CJLCZE96 and its metabolites
in healthy male subjects

evaluations:
pharmacokinetics: Cra. Trax,
Tz, AUCizzt, AUCy, CL/F and
VzlF of Valsartan, sacubitril and
LBOBST

safety: AEs, SAEs, ECG, blood
chemistry, uninalysis, hemoccult,
vital signs

others: metabolites

total: 4 (4w)
age: 23-30 (25.8) yrs

groups: 1 (4m, Of)
4 (4m, Of)

form(s):

[#C]LCZ696 100 mg
provided as gelatin
capsules

duration: single dose,
followed by an observation
over 8 days

doses:

[14C]LCZ696 200 mg

status: completed

report: full, final

report date: 10-Sep-2010

general results:

Following oral administration, the
total radioactivity in the blood and
plasma achieved maximum levels
(Cmax) within 1 to 2 hours
suggesting rapid absorption.

About 51.7 — 67.8 % of the
sacubitril dose was recovered in the
urine (primarily as LBABST) and
36.9 - 48 3 % of the dose was
recovered in the feces (primarily as
LBQE5T). Based on recovery in
uring, it can be approximated that
after oral administration, oral
bioavailability of sacubitril is greater
than or equal to 60%.

The mean half-life of sacubitril was
short at 1.31 h and the mean
apparent clearance (CLUF) was high
at 49.4 L/h. The mean apparent
volume of distribution (Vz/F) was
high at 82.7 L.

The elimination of sacubitril was
primarily in the form of the
metabolite LBQEST with unchanged
sacubitril in urine and feces
accounting for ~0.82 — 2.82 % and
0.31 - 0.96 % of dose, respectively.
No glutathione-derived metabolites
(e.g., glutathione, cysteine or
mercapturic acid conjugates) were
detected in either plasma or excreta

samples_
LECZ696 200 mg single dose was
safe and well tolerated in this study.
other results:
[dmpk-relcz6966H2105]
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Protocol No Study Dates,
Countries & Publication
References

Study Design & Purpose
Population Studied
Evaluations

Total No.& Race (w,b.a,0)
Age Range (mean)
Group No. & Sex (m,f)

Treatment, Route,
Regimen, Duration of
Therapy, Dosage

Study Status
Type of Report
General Results

protocol: [CLCZ696A2117]
countries: Russia

start: 04-May-2009

end: 09-Jul-2009

publ.: none

design, goal & population: An
open label, non-randomized
study to explore
safetyftolerability,
pharmacokinetics and
phammacodynamics of LCZE96 in
patients with stable heart failure

evaluations:

efficacy: pharmacokinetics,
biomarkers

safety: AEs, SAEs, labs, vital
signs, ECG

total: 30 (30w, Ob, Oa, Oo)
age: 43-80 (62.0)yrs
groups: 1(25m, &f)

30 (25m, 57)

form(s): LCZE696 50 mg
tablets, LCZ696 100 mg
tablets, LCZ696 200 mg
tablets

duration: 21 days
doses: oral, twice daily
LCZ696 100/200 mg

status: completed

report: full final

report date: 05-Apr-2011

general results:

Plasma and urinary biomarkers
changes are consistent with the
mechanism of actions of LCZ696
and suggest a beneficial
hemodynamic effect with LCZ696.
Following oral administration of
LCZ696, sacubitril and valsartan
are absorbed rapidly with a median
Tmax of 0.5 hours and 2 hours,

respectively. Sacubitril is rapidly
converted to LBQG5T as evidenced
by no lag time and median Tmax of
2.5 hours.

Steady state plasma exposures of
both sacubiinl and LBQE57
appeared to be dose proportional
between 100 mg BID and 200 mg
BID doses of LCZ696 in CHF
patients while those of valsartan
are less than dose-proportional.
The apparent clearance of sacubitril
and valsartan were 36.2 Uh and
3.1L/h, respectively in CHF
patients.

Following reaching peak
concentrations, sacubitril, LBQBST,
and valsartan are eliminated with a
terminal half-life of 3.9 hours, 18.4
hours, and 13.7 hours, respectively
LCZ696 100 mg BID for 7 days and
200 mg BID for 14 days was safe

and well tolerated in patients with
heart failure in this study

other results:
[bmd-relcz696a2117]
[dmpk-rcicz656a2117]

1) A4 AAERIN Y FEEE L ADME

18~55M19] 73 Aol Al LCZ696< 5, 20, 80mg @3] FoF AFH|EL | LBQ657, TAIEEHY]
G35reE Z4ekn, v Forlvith MAEE 40mgd Folste] wAlEEle wEEE vwsisith

LCZ696 H-8A] wW=A FEo] LBQEST7 WA t2eo =2
2 AgEHTmax 0.5~0.8 hr, ti» 0.8~1.1 hr). FoJ&

Fe wARYS W, veny g
LCZ696 %80 wat=ete] w2%7k o Eoth AgeEate e sbsyel Qe ol gugow

ofA 2%, &, Alofsie] HaEATHLCZ696A2101].
18~55412] 778k A<lell Al LCZ696< 200, 600, 900, 1200mg ©3]Fe] 2 50, 200, 600, 900mge] wF
o] & ARIE", LBQ657, TALEEY] dF5ss SASHATHLCAGICA2102].
- LCZ696 200~900 mg ¥l LBQ657 % whrl=eke] ol gl wlHeklaL,
HFEE oA AFH|EY W WALZEFS. Z2 5] %)

=TT

A

2okon LBQ6579 HAES 1.22 Sttt
- LCZ696 REEFAJA] ANP Fod d#AQ0 Wals Holx grory, NEP A&7 (cGMP <
7h, AT1 2b¢t E3HAng 11, #ld, PRA 57D F98HA =718k ok
- AgefETe I T ol 9}—5« o dHh-E o R ofXu, HE, Alofsgo] HiETh Fol&
Fb AAE o] dNkge HFE A ekt

o 20~45A19] AZE Rl FAOA LCZ696S 20, 80, 200, 400, 600mg T3Fo] F AFHIEY
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LBQ657, WAlEEre] 252 A5 THLCZ696A1102].

- LCZ696 20~600 mg HA LBQE579] =FEi= Folgako nuldstdtt. LCZ696 74 T-FolA
HIA

AHFHIE™ 0.76~1.48%, LBQ657 52.4~57.5%, HALEEE 8.2~16.4%7F =2 wid=| ST},

- 4% FolA AFUELD WA wEEE F2HAO LBQESTES TRTIAS fAH
93, 3714 A% BF SARE ddste] F47t A

o A73 Aol 49 14C-LCZ696 200mg ©3]| 55t ], & WAlsS 1~2hrol Hi 39
Tl o, AFEHIEY &8Fo] ¢k 51.7~67.8%7} oA, oF 36.9~48.3%7F WA FFE AT}

2) A A9 FEFH
o FAA WA Aetd kg E ARH SEARH(NYHA class [I~IV)oll Al 797 LCZ696 100mg bid
Fo]>1497F LCZ696 200mg bid Fo] ¥ <538t vetvHE FA A THLCZ696B2117].

- cGMP9] &%= Fof & Hd 16 hr7kA] wo] =gkl the] FolstA S/ A om Hojx~
ghel thH] Ha v]&S 1.38(95% CI 1.16~1.65)°]3tt. LCZ696 FoA] RE AHo|A BNP9}
NT-proBNP, ¢ FL7F #o] =gkl din] felHow FAsglon, 4 dd v

AA wrEA57E AstE kA AR A ZA(NYHA class [T~IV)Al Al 79%F 1.CZ696 100mg bid
oJ—14U7F LCZ696 200mg bid Fo] § oFsst defi|eE SASIATHLCZ696B2117].
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Protocol No., Study Dates,
Countries & Publication
References

Study Design & Purpose
Population Studied
Evaluations

Total No.& Race (w,b.a,0)
Age Range (mean)
Group No. & Sex (m.f)

Treatment, Route,
Regimen, Duration of
Therapy, Dosage

Study Status
Type of Report
General Results

protocol: [CLCZ696A2204]

countries: Germany, Serbia,
Russia

start: 06-Feb-2009
end: 31-Aug-2009

design, goal & population: An
open label, parallel-group study
to determine multiple dose
phamacokinetics of LCZ696 and
its metabolites in subjects with
mild and moderate renal

total: 32 (32w)
age: 30-85 (52.5) yrs

groups: 4 (24m, &f)

formis): LCZE696 400 mg
tablets

duration: 5 days, once
daily
doses:

status: completed

report: full, final

report date: 08-Nov-2010

general results:

Renal impairment has no impact on

publ.: none impaiment compared to & (7m, 1) LCZ696 400 mg pharmacokinetics of sacubitril as
matched healthy subjects with 8 (Tm, 1f) both Cmax and AUC were
nermal renal function 8 (5m, 3f) comparable between subjects with
8 (5m. 3f) renal impairment and matched
T ! healthy volunteers.
pharmacoki-netfcs: Tocs, S EXPOSWB. of LB.QGE'T hdiia laigher
AUCoas. Tym, CLIE, CLr, hacc e (~2-fold) in subjects with mild and
T et sty y moderate renal impairment
faty: AEs. SAE. compared to matched healthy
safety: AEs, s, pregnancy
test, hematology, blood \éotunllgefs i t lted 1
chemistry, urinalysis, vital signs, p::;gm‘;;sa:;:;?aﬁrﬁ‘;ﬁ f2m| 6
EGG, physical condition, weight 1.9-fold) of LBQEST consistent with
route of elimination of LBOG57.
Renal impairment has no significant
impact on pharmacokinetics of
valsartan as both Crax and AUC
were comparable between subjects
with renal impairment and matched
healthy volunteers
LCZ was safe and well tolerated in
in subjects with renal impaiment
and healthy subjects in this study.
other results:
[dmpk-relcz696a2204]
protocol: [CLCZ696A2205] design, goal & population: An total: 12 (12w) form(s): status: completed

countries: Germany, Serbia
start: 15-Mar-2009

end: 15-Sep-2009

publ.: none

open label, parallel-group study
to determine multiple dose
phamacokinetics of LCZ696 and
its metabolites in subjects with
severe renal impaimment
compared fo matched healthy
subjects with nomal renal
function

evaluations:
pharmacokinetics: Tmag, Cmag,
AUCp.4, T, CUF, CLr, Race,
Ael-24

safety: AEs, SAEs, pregnancy
test, hematology, blood
chemistry, urinalysis, vital signs,
ECG physical conditions, weight

age: 40-60 (53.2) yrs

groups: 2 (6m, 6f)
6(3m, 3)
6 {3m, 3f)

LCZ696 400 mg tablets
duration:

5 days, once daily
doses: oral

LCZ696 400 mg

report: full, final
report date: 08-Nov-2010
general results:
Exposure of sacubitrl was modestly
higher (1.1-fold) in subjects with
severe renal impairment while the
exposure of LBOBST was
significantly higher (2. 7-fold) in
subjects with severe renal
impairment. Consistent with route
of elimination, the terminal half-life
of LBQS5T is also prolonged by
2.T-fold in subjects with severe
renal impairment.
Exposure of valsartan was higher
(1.3-fold) in subjects with severe
renal impairment
Despite the increased exposure to
LCZB696 in subjects with severe
renal impairment, LCZ696 was
generally safe and well tolerated,
and all subjects completed the
study according to protocol.
other results:
[dmpk-relez696a2205]
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protocol: [CLCZ69682203] design, goal & population: A total: 32 (32w) form(s) status: completed
countries: Germany single-dose, open-label. parallel- | age: 41-75 (59.0) yrs LCZ696 200 mg tablets report: full, final
start: 25-Sep-2012 group study to assess the duration: single doss report date: 20-Jun-2013
end: 12-Jan-2013 ggg_mmcolgnehcs OFLCZBIEIN | groups:4 (24m, 8f) doses: oral general results:

jects with hepatic impairment .
publ.: none compared to matched healthy 8 (5m, 31) LCZE96 200 mg The exposure of sacubitril, LBQG5T

subjects 8 (5m, 3f) and valsartan increased by 1.53-
|
8 (Tm, 1) fold, 1.487flol_d, ar!g L.D‘}fold,

2 P respectively in mild hepatic
evaluations: B fmet) inwppaimentypaliems as?ccmpared to
pharmacokinetics: Crax, matched healthy subjects
AUCas:, AUCir, Tmax, T1z, CLIF, The exposure of sacubitril, LEQEST
VdiF and valsartan increased by 3.44-
safety: AEs, SAEs, pregnancy fold, 1.90-fold, and 2.09-fold,
test, hematology, blood respectively, in moderate hepatic
chemistry, unnalysis, vital signs, impairment patients as compared to
ECG, physical condition, weight matched healthy subjects

The increase in exposure of
LBQGST is comelated to creatinine
clearance (CLCr) in hepatic
impaired patients.
A single oral dose of LCZE96 200
mg was safe and well tolerated in
subjects with mild and moderate
hepatic impairment and matched
healthy subjects.
other results:
[dmpk-relez696b2203]
Protocol No., Study Dates, | Study Design & Purpose Total No.& Race (w,b,a,0) | Treatment, Route, Study Status
Countries & Publication Population Studied Age Range (mean) Regimen, Duration of | Type of Report
References Evaluations Group No. & Sex (m.f) Therapy, Dosage General Results
protocol: [CLCZG696B2109] design, goal & population: An total: 36 (36w) form(s): status: completed
countries: Germany open-label, single dose study age: 30-79 (56.1) yrs LCZ696 400 mg tablet report: full, final
start: 22 Aug 2012 e “‘r‘]e eiec‘ of a3 and duration: single dose report date: 15-May-2013
end: 31-0ct-2012 S LOZ69 n bty valoors | S70UPS: 2 (19m, 171) doses: oral general results:
publ.: none 18 (10m, 81) LCZ696 400 mg LBQGBST: The AUC+, AUCis, and
; 18 (9m, 9f) T1/2 of LBQBST were 42%, 41%,
evaluations: and 30% higher in elderly subjects,
pharmacokinetics: AUCir, respectively, when compared with
AUCis, Coax, T12 Trmax young subjects, while Cpna, and Tis,
of LBO65T were similar.
safety: AEs, SAEs, pregnancy Valsartan: The AUC s, AUC . and
test, hematology, blood Cimax of valsartan were 30%, 31%,
chemistry, urinalysis, vital signs, and 24% higher in elderly subjects,
physical condition, ECG, height, respectively, when compared with
welght young subjects. The T1/2 for

valsartan was prolonged by 3.35 h
in elderly subjects when compared
with young subjects. Ty was
similar between young and eiderly
subjects.
The PK of LBQG5T and valsartan
are similar between male and
female subjects.
Single oral doses of LCZ696 400
mg were generally safe and well
tolerated by the healthy subjects in
this study, regardless of their age or
gender.
other results:
[dmpk-relez696b2109]

1) 217y

« 4Z(CrCl 50~80 mL/min), %% (CrCl 30~50 mL/min) A%ell &2} 2 Zhztel] )53k 7473 A2l
(CrCl > 80 mL/min)°l Al LCZ696 400mg< QDE 547+ T3t AFHIER ] wmE s Ao 4=
o FARe] FAFSFR OuF LBQ6E57> Aol Sxtel A w=Ewvt o Hka A AE H AAA
ko]l AFH AT LALEERY] A 9o A2 Q5] ATt AFEHAoY &L AGE A

A7 FAFSFATHLCZ696A2204 1.

« A F5(CrCl < 30 mL/min) A17golf k&) ofof] tf-g-at= 17gk A4<I(CrCl > 80 mL/min)
o Al LCZ696 400mgs QDE 543 FoJatgich AFFHIES, LBQ657, AR RS WmFo] Aol
ol A S 7hst A HHLCZ696A2205].

.
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2) 7l
4= ZEel(Child-Pugh A; 5~63) 22, 555 H&el(Child-Pugh B; 7~9%) zﬂrz} 9 Az g

]_
e A7 AR A, B)elAl LCZ696 200mge B3] Fed kit 1ol @aol A AL EL,
LBQ657, WA 2ge] wFo] wF Frhelglon], wd Fvieh el FER AunaAt Sy
ATHLCZ696B2203].

9 9 e ge 9%
J21(18~45A4], M10/F8) 187, L& 2AHE54] o]/, M9/F9) 189l Al LCZ696 400mg T3]+
% 9 o] ekl sieluleel Al G WD, LBASST 2 WAlERe] wHe wHA} A

!
ko) Ao mE Aol BEEA FATLCZ696A2109].

3)

AR

il
170 :_]_—
ato]
HEAS,

N

[

A7 A 369 elA w &, AAEA B AL o] &

oI+l LCZ696 400mg= &3] Fofste] 4
2

o|g3ks H7FskGlth LBQ6579] 45 AUCE ool Q&S whA| @gtort Cmaxs *‘/\}}_740%1

(¢}
ofzt 7hadtgich WALz Ere] A *—W}Jd |4 Cmax7} 228493, AUCE A#w2lo] Fo &
[

AN
=
of H|slo] 35% @iz‘s}%izl% aAGA o] Tl = W37F A THLCZ696B2107].

>

2) FE2AEZEAY

(1) 4299 10mgS 5o 3 LCZ696 400mgs FoI3td S w), ¥A2ee] wFo] oF 20%
S 7FsFATHLCZ696A2119].

(2) LCZ696 400mg< wHEFol3l 5 HCTZ 25% 4¥UZF Fola%lS u), HCTZ9 Cmax7t 26%
243 THLCZ696A2120].

(3) LCZ696 400mgs WrEFofdt & AFEIHAAE Folaal S w, LCZ696°] el ~Ed T
S 2 YHREEAXEESY =Fo uXE T2 fldoh A7 YA HEFAR Qs
Ab2ERe] w=Fo] oF 159% A THILCZ696A2124].

(4) LCZ696 400mg(bid)<& RHEFolgh 3 g4y S FoisielS wl, LBQ657, HAL=E, 9fu7i 9

& A T LCZ696B2112].

(5) LWZgE WEFol & LCZ696S FAsAS wl, WAl2Ere] Cmax7t oF 13% #ash3lth
[LCZ696B2113].

(6) LCZ696% 7AZHMEES WE&Fels vl dALE2Eo] Cmax7b oF 12% FHadtqlont, k2

121&= < fgk% AATHCZL696B2125].

(7) LCZ6963 HZA S WE&FoIa3 S ul, LBQ657, WALZE, tapale oksehs Joztge
Zh] A %%DHLCZ696B21 1].

(8) LCZ696E RHEEFAS & FEAMnfo|=s WEFASNGS w, F2Anlol=9] w=Fo] i

o_}:Et‘sLx% A]—ix}g_ ]

3
y

f
i

ﬂio l‘_;z ] 5]
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(AUC 30%, Cmax 50%)38tow, WAlZgke] AUC % CmaxZb 15% Z7Febqlch
[LCZ696B2116].

(9) LCZ696¥ HEX2R S HE&Fo319S w fEX279 AUC 2 Cmax7} 23% #Z4sF3 oL,
HEZ2"0o] [BQ567 2 ‘%}/‘}E ghe] ol mx= e glTHCZL696B2122].

(10) LCZ696%} otEZ2utAERS W& Folalgls wf ofE2ut el Y o-dlo] = A[ofE 2t E}
Blo] AUC % Cmax”} 242t 34% 2 74%, 22% L 68% %713k tHCZL696B2115].

(11) LCZ696¥ YEZZHAMP S HEF93S uf, LBQ657, HAIZE, YEZIE|A|de] <f&3]
A e AEe IEEA FATHLCZ696B2128].

(12) LCZ696% AHUYZS BE&FoslS o WA=gre] AUC % CmaxZb 242 29% 2 39% Fha
ahgl ot LBQ567 B Adug o] vl wA= P fIATHCZLEI6B2225].

6.4.4. kA Y (PD) (CTD 5.34.1, 53.4.2)
1) Thorough QT A&

o A7 FAS Yo ® LCZ696 400, 1200m

(g zof HEAIEZZAR] 400mg), AW
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o A7F3 Adel 4390l Al LCZ696 400mg(QD)S 14U7 Folslar D149 0, 1, 2, 4, 8, 12, 24, 36hrol
Aol CSF AB(1-40, 1-42, 1-38)9] v =2 EA31 0
- 12k H7PAS9l CSF AB1-402] AUECOIA LCZ696 Fol= gk xfol= =] kgt CSF AB
14201 X% W7} Holx] ekgkor}, CSF AB1-389 AUECE $lofy} nluste] fo8tA F7Fsksit.

ok 3k A| &

SIAHNYHA 1I~1V) % 309l Al LCZ696 200mg bid Fol % wekd(dst, AN47)%s,

4 dalld 23 ket WE— AABEA T ANPOl A wo]z=ekel tin] fro] 4]l Afol= 2
A ko) cGMP, BNP, NT-proBNPe] Ho]x~gkel the] SAH o8 Fo3 7H4a7l By
[LCZ696A2117].
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ok St +4 UYEF W&, SBP, DBP, MAP, "Hleh)S H7}sk3th Dlol LCZ696 Fol2 UHE
Hjdo] F7bE| o, WALERE Fojitof| Hlslo] wEfo] feolHo=w FUheldth. D28 SBP+ LCZ696
Folol A EALEZE Fojgte]  Hlglte]  fFeoldo=m IASGY. LCZ696 FAR sk

NT-proBNP, PRC, % dLE2e2, & dEsHE-Fole|dn7t BAH o2 fos ZAaE U,
cGMP/Cre] &71= ATHLCZ696A2222].

« O EY 102cm(EA), 88cm(elAl) o) dgt gkat
T 4E2Y¥ 10mg QDE 8F7F Folatar, tiate] HlA|= S H7ts

©

8-S Ao Z LCZ696 400mg QD
st TE LCZ696 Fof el A ¢F
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Table 1-1 Summary of LCZ696 Phase 2 and Phase 3 controlled studies
Primary Treatment Treatment
Study Description endpoint dose/day duration
Phase 3, pivotal controlled study
B2314 Efficacy and safety Composite 1° LCZ696 200 mg bid (n=4209) Median f/u time
Run-in period: ~ Of LCZ696 vs endpoint Enalapril 10 mg bid (n=4233) post randomization:
N=10521" enalapril (CV death or 27 mo;
| in patients with heart failure Maximum f/u time

E:rlif('f'b“”d HFrEF hospitalization) e} FBheoHEzato:
(N=8442*) 51 mo
Phase 2, supportive studies
B2214 Efficacy, safety Change of LCZ696 200 mg bid (n=149) 9 mo fixed
(N=301%) and tolerability of NT-proBNP Valsartan 160 mg bid (n=152)

LCZ696 vs. from baseline

valsartan in after 12 weeks

patients with

HFpEF
B2228 Safety and Assess safety LCZ696 50 mg bid, then 3 mo fixed
(N=498%) tolerability of and tolerability  randomized and uptitrated to

LCZ696 at 2 either:

titration regimens
in patients with
HFrEF

-200 mg bid over 6 wks (n=251);
(conservative uptitration)

-200 mg bid over 3 wks(n=247)
(condensed uptitration)

* Total number of patients randomized. For study CLCZ696B2214, 7 patients were excluded from the

Randomized and Safety set due to major GCP violations [Study CLCZ696B2214-Table 11-1].

bid= twice daily dosing; f/u= follow up; HFrEF= heart failure with reduced ejection fraction; HFpEF= heart failure
with preserved ejection fraction; mo= months; n= number; wks= weeks
Source: [Synopses of Individual Studies], [Tabular Listing of All Clinical Studies], [Study CLCZ696B2314-Table
10-1], [Study CLCZ696B2314-Table 14.1-2.1]

6.42. A QA (Pivotal studies)

« AutEge] fha® ANFH SAHFrEF) 84429 & uldo® st 199 X84 33 9N F

[B2314; PARADIGM-HF]oll A, A%-d 8= e] 12 2%l ACEI(olGeZad)e gzt oz 3

o] 12} 53 H7FHS(CV AP 2 ARdoz g ool fshel diste €48 A5tk

- 2014.3.31. #HE ZA¥el w2y ogdexy Folit diu] LCZ696 FolwtolA A8 Al B

AT e 919, A AP 9G5S, Ao Qg Y dEws 99, BE dde
AR o] foJstAl ZHAskalt.
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Table 2-5

Adjudicated primary causes of deaths during the double-blind period

by category, reasons and treatment group in study CLCZ696B2314

(Randomized set)

LCZ696 Enalapril LCZ696 Enalapril Total
(N=4203) (N=4229) N=4209 N=4233 N=8442
1 (%) n (%) n (%) n (%) n (%)
Patients at target dose throughout study duration 2445 (58.17) 2433 (57.53) Numbe.r of patients who died 714(100) 837 (100) 1851 (100)
Patients with at least one dose reduction 758 (41.83) 1796 (42.47) Cardliovascular death se0(78.43), 694(5292) 254 (80.85)
R 1 s Fatal MI 25 (3.50) 33(3.94) 58 (3.74)
Dose reduction due to adverse event 1388 (33.02) 1409 (33.32) Pump failure 147(2058)  185(2210)  332(2141)
Hyperkalemia 139 (3.31) 156 (3.69) Sudden death 251(35.15) 311(37.16) 562 (36.23)
Hypotension 412(9.80) 297(7.02) -Witnessed or last seen alive < 1 hr 168(23.53) 213(2545)  381(24.56)
Renal dysfunction 179 (4.26) 219 (5.18) -Last seen alive 2 1hr and < 24hrs 83 (11.62) 98 (11.71) 181 (11.67)
Cough 40 (0.95) 93(220) Presumed sudden death 26 (3.64) 23 (2.75) 49 (3.16)
Lx paticxituay have fultiple feruetions with thE sathc regson, This téascn only. Sounits once for cacli patica Prestmed CY Deatl Er(:39)  3aMl30) 1200y
Source: [SCS-Table 2-8] Fatal Stroke 30 (4.20) 34 (4.08) 64 (4.13)
-Ischemic 20 (2.80) 22(2563) 42 (2.71)
-Ischemic with hemorrhagic conversion 2(0.28) 2(0.24) 4(0.28)
-Primary intracranial hemorrhage 5(0.70) 9(1.08) 14 (0.90)
~Unknown 3(0.42) 1(0.12) 4(0.26)
Fatal Pulmonary embolism 4 (0.56) 3(0.38) 7 (0.45)
CV procedural 3(042) 4(0.48) 7 (0.45)
-CABG 0 2(0.24) 2(0.13)
-PCI / stenting 1(0.14) 0 1(0.06)
~Valvular 1(0.14) 0 1(0.06)
-Other 1(0.14) 2(0.24) 3(0.19)
Other CV Death 7(0.98) 6(0.72) 13 (0.84)
Non-Cardiovascular death 120 (16.81) 110 (13.14) 230 (14.83)
Infection 36 (5.04) 34 (4.08) 70 (4.51)
Malignancy 41 (5.74) 41 (4.90) 82(5.29)
Renal 1(0.14) 1(0.12) 2(0.13)
Accidental 13 (1.82) 6(0.72) 19 (1.23)
Puimonary 7(0.98) 13 (1.55) 20 (1.29)
Suicide 4(0.56) 1(0.12) 5(0.32)
Gl 16 (2.24) 10 (1.19) 26 (1.68)
Other Non-CV/ 2(0.28) 4 (0.48) 6(0.39)
Unknown 34 (4.76) 33(3.94) 67 (4.32)

Source: [Study CLCZ696B2314-Table 14.3.1-1.10].
CABG = coronary artery bypass graft, CV = cardiovascular; Ml = myocardial infarction; PC| = percutaneous

coronary intervention.

Fatal Ml is defined as the last Ml which led to a CV death due to MI.
Fatal stroke is defined as the last stroke which led to a CV death due to non-hemorrhagic stroke, intracranial

hemorrhage or non-intracranial hemorrhage.

Percentages are computed based on the number of patients who died

et g,

£ 58 o] eFE g (CLCZ696B2314, A4 HE)
Dizziness postural 0.57 .28 Uncommon
LCZ696  Enalapril ;Iealdac(l.i\el st o 245 2.51 Comumon
Adverse drug reaction (%) (%) Frequency category ArEREIR yrinthidisorders
- . " Vertigo 145 1.40 Common
Metabolism and nutrition disorders . .
. . Vascular disorders
Hyperkalaemia 11.61 14.00 Very comumon Hyjioteision 17.61 11.97 Very éoitmion
Hypokalaemia 331 2:53 Common Syncope 224 270 Common
Nervous system disorders Orthostatic hypotension 1.52 0.80 Common
Dizziness 6.33 4.87 Common Respiratory, thoracic and mediastinal disorders
Cough 8.78 12.60 Common
Gastrointestinal disorders
Diarrhoea 4.62 447 Conunon
Nausea 2.09 236 Common
Skin and subcutaneous tissue disorders
Angioedema 0.45 0.24 Uncommon
Renal and urinary disorders
Renal impairment 10.14 11.52 Very Common
Renal failure 5 o
(renal failure, acute renal failure) it 230 Sommpn.
General disorders and administration site conditions
Fatigue 297 3.05 Conunon
Asthenia 2.09 1.84 Common
O F 3 3 oF 1l
643. F+E4 Ad| g 8F R A&
= =] S 5 3 o S
« AutEero] 7ha® AR BAMFEDA t# S gAd A3,
_ S =1 i 2= & 7 o =] 5 ©lo] 913 3T (o3 KR
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Table 6-1 Summary of key benefits for LCZ696 in patients with HF
(CLCZ696B2314, double-blind period, FAS)
Key benefit Description LCZ696 Enalaprii LCZ696 vs. enalapril (95% CI)
Reduction in Cardiovascular death 13.3% 16.5% HR: 0.80 (0.71, 0.89)
death 1-sided p=0.00003998
All-cause death 17.0% 19.8% HR: 0.84 (0.76. 0.93)
1-sided p=0.0005
Reduction in First HF hospitalization 12.8% 15.6% HR: 0.79 (0.71, 0.89)
hospitalization 1-sided p=0.00003897
First all-cause hospitalization 39.7% 43.4% HR: 0.88 (0.82, 0.94)
p=0.0001
Total HF hospitalization (EAIR) 10.5 13.8 RR: 0.77 (0.67, 0.89)
p=0.0004
Total all-cause hospitalization 41.9 496 RR: 0.84 (0.78, 0.91)
(EAIR) p<0.0001
Improvementin  Change in Improved 15.8% 14.0% p=0.0002
HF symptoms ~ NYHAclass  ynchanged 74.0% 73.4%
and patient-
reported Worsened 10.2% 12.6%
outcomes Clinical Improved 40.89% 38.68% p=0.0017
composite . Unchanged 44.75%  43.93%
asSESSMENt  \Worsened 14.36%  17.38%
KCCQ clinical summary score LSM of LSM of LSM of CFE diff:
(points) CFB CFB 1.64 points (0.63, 2.65)
-2.99 -4.63 1-sided p=0.0007
Patients with = 5 points 30.85% 35.27% Odds ratio: 0.82 (0.74, 0.90)
deterioration in KCCQ scores p<0.0001
(clinical summary score)
Change in EQ-5D total score LSM of LSM of LSM of CFE diff:
(visual analog scale VAS and CFB CFB 0.92 (0.36, 1.48)
Index, scale of 100 points) 2.54 1.75 p=0.0012
Reduction in Patients with one or more 2.44% 3.56% Rate ratio: 0.696 (0.517,0.937)
health care emergency room visits p=0.0170
resource Mean duration of intensive care 0.50 0.59 Rate ratio: 0.791
utilization unit stays (0.629, 0.993)
(days per patient per year) p=0.0434
Patients needing intensification 12.42% 14.34% HR: 0.837 (0.744,0.941)
of therapy for worsening HF p=0.0029

HR= hazard ratio, OR = odds ratio, RR=relative risk, LSM = |east squares mean, CFB = change from baseline
EAIR (Exposure-adjusted incidence rate per 100 patient years) =n/T: T (100 patient years): total up-to-

3
I

= d
5 w4

event/censoring duration-time summarized over patients in the respective treatment group.

ntensification of therapy for worsening HF is defined as addition of a new drug for treatment of worsening HF,
intravenous treatment, or increase of diuretic dose for persistent use longer than one month.

Source: [Study CLCZE96B2314-Table 11-5, Table 11-6, Table 11-7, Table 11-8, Table 11-11, Table 11-14,
Table 11-15. Table 11-15, Table 11-18, Table 14.2-3.5. Table 14.2-3.6. Table 14.2-3.8 and Table 14.2-3.9]

23}

B, A%, A

y 12 Oy

_45_



Figure 3-6 Study CLCZ696B2314 Forest plot for first confirmed primary endpoint (CV death or HF hospitalization) —
subgroup analysis (Full analysis set)

Subgroup LCZ696 Enalapril Favours LCZ696 Favours Enalapril Hazard Ratie  Imteraction
n/ N (%) ni/ N (%) Estimate (95% CI) P-value
Overall 014/4187 (21.8) 11174212 ( 26.5) - 0.80 ( 0.73, 0.87)
Age (<65 >=65) 0.4715
=65 431/2111 (20.4)  556/2168 ( 25.6) —-— 0.77 ( 0.68, 0.87)
>=65 483/2076 ( 23.3) 561/2044 (27 4) —-— 0.82(0.73, 0.93)
Age (<75 »=75) 0.3248
=75 706/3403 ( 20.7)  B85/3433 (25.8) - 0.78 (0.71, 0.86)
»=75 208/784( 26.5)  232/779(20.8) —-t 0.86(0.72, 1.04)
Gender 0.6261
Male 756/3308 (22.9) 9023259 ( 27.7) - 0.80( 0.73, 0.89)
Female 158/ 879 ( 18.0) 215/953 ( 22.6) —— 076 (0.62, 0.94)
Race 0.5809
Cancasian 598/2763 ( 21.6) T17/2781 ( 258) —— 0.81 ( 0.72, 0.90)
Black 58/213(27.2)  72/215(33.5) e 0.8110.57, 1.14)
Asian 179/759 ( 23.6) 204/ 750 ( 27.2) —— 0.85 { 0.70, 1.04)
Native American 15/ 84 (17.9) 22/ 88(25.0) —_—— 0.68 ( 0.35, 1.31)
Pacific Islander 1 1(100,0)
Other 64/ 368 ( 17.4) 101/ 377 ( 26.8) —_—— 0.63 ( 0.46, 0.86)
Region 03737
North American 77/ 310 ( 24.8) 103/292( 35.3) —_— 0.67 ( 0.50, 0.90)
Latin America 131/ 713 ( 18.4) 183/ 720 ( 25.4) — 0.71( 0.56, 0.88)
Western Burope 2171026 (21.2) 2391025 ( 23 3) —— 0.89 (074 10T)
Central Burope 3181393 (228) 30411433 (275) —— 079 { 0.68, 0,92)
Asta/Pacific and Other 170/ 745( 23.0) 198 742 ( 26.7) ——r 0.8 ( 0.69, 1.04)
T T T T
0.25 05 1 2 4
Subgroup LCZ696 Enalapril Favours LCZ696 Favours Enalapril Hazard Ratie  Interaction
n/ N (%) n/ N (%) Estimate (95% CI) P-value
Overall 914/4187 (21.8) 1117/4212 ( 26.5) - 0.80 (0.73, 0.87)
NYHA Class 0.0335
NYHA class I/11 611/3178( 19.2)  777/3130 ( 24.8) —— 0.75(0.68, 0.84)
NYHA class 1TV 30271002 ¢ 30.1)  340/1076 ( 31.6) —. 0.92(0.79, 1.08)
eGFR (<60 >=60) 0.9065
<60 mlmmn/1 73m"2 307/1541( 25.8)  479/1520 ( 315) —— 0.79 ( 0.69, 0.90)
>=60 ml/min/1 73m"2 517/2646 ( 19.5) 6382692 (23.7) —.— 0.80 (0.71, 0.90)
Diabetes at BL 0.4046
No 519/2736 ( 19.0)  661/2756 ( 24.0) - 0.77 (0.69, 0.87)
Yes 3951451 ( 27.2)  456/1456 ( 31.3) —-— 0.83 (0.73, 0.95)
SBP at BL 0.8709
<=Median 516/2298 ( 22.5) 627/2299 ( 27.3) —— 0.79 (0.71, 0.89)
> Median 398/1889 ( 21.1)  490/1913 ( 25.6) —.— 0.81(0.71, 0.92)
EF al BL. 0.7130
<=Median 5242239 ( 23.4) 6602275 ( 29.0) — 0.79 ( 0.70, 0.89)
> Median 390/1948 ( 20.0)  457/1936 ( 23.6) —-— 0.82(0.71, 0.93)
EF at BL (<=35% >35%) 0.3599
<=35% 811/3715( 21.8)  999/3722 ( 26.8) - 0.78 (0.72, 0.86)
>35% 103/472(21.8)  118/480(24.1) —— 0.89 ( 0.68, 1.16)
Adtrial Fibrillation history 0.2524
No 552/2670 ( 20.7)  637/2638 ( 24.1) == 0.83(0.74, 0.93)
Yes 36271517 ( 23.9)  480/1574 ( 30.5) = 0.75( 0.66, 0.86)
T T T T
0.25 0.5 1 2 4
Subgroup LCZ696 Enalapril Favours L.CZ696 Favours Enalapril Hazard Ratio  Interaction
n/ N (%) ni{ N (%) Estimate (95% CI) P-value
Overall 914/4187 ( 21.8) 11174212( 265) - 0.80 (0,73, 0.87)
NT-proBNP at BL 0.1648
<=Median 200/2079 ( 14.4)  403/2116 ( 19.0) e 073 (063, 0.84)
= Median 6142103 (20.2)  TLL/2087 ( 34.1) —-— 0.83( 0,75, 0.93)
Hypertension at BL. 0.8712
No 24571218 ( 20.1)  303/1241 ( 24.4) —— 0.79 ( 0.67, 0.93)
Yes 609/2969 (22.5)  814/2971( 274) - 0.80( 0.72, 0.89)
Prior use of ACE 0.0013
No 221/921(24.0) 246/ 946 ( 26.0) — 092(076, 1.10)
Yes 693/3266 (212)  871/3266 ( 26.7) s 0.77 (069, 085)
Prior usc of ARB 0.0928
No 691/3258 ( 21.2) 866/3249 ( 26.7) —-— 0.77 ( 0.69, 0.85)
Yes 223/929 ( 21.0) 2517963 ( 26.1) — 091(076, 1.09)
Use of ALD at BL 0.1045
No 300/1016 ( 20.8)  404/1812( 27.3) —- 0.74( 0.65, 0.84)
Yes 515/2271( 22.7)  623/2400 ( 26.0) —— 0.85 ( 0.76, 0.96)
Prior HF hospitalization 0.0963
No 202/1580 ( 16.6)  348/1545 ( 22.5) —— 0.71(0.61, 0.84)
Yes 652/2607 ( 25.0) T69/2667 ( 28.8) —— 0.84( 076, 093)
Time since diagnosis of HE 0.2677
<=1 year 2021275 (158)  240/1248 ( 19.2) —— 0.80 (067, 0.97)
1-5 years 302/1621 ( 24.2)  447/1611( 27.7) —a| 0.86 ( 0.75, 0.99)
> 5 years 320/1201( 24.8)  430/1353 ( 31.8) —.— 0.73 (0,63, 0.84)
T T T T
0.23 0.5 1 2 4
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AE)
B2314 B2214 B2228
LCZ696 Enalapril LCZ6%0 Valsartan LCZ696
200 mg bid 10 mg bid 200 mg bid 160 mg bid 200 mg bid
N=4203 N=4229 N=149 N=152 N=497
n (%) n (%) n (%) n (%) n (%)
Deaths 729 (17.3) 848 (20.1) 17 2 (1.3 3 (0.60)
SAEs 1937(46.09) 2142 (50.65) 22 (1477) 30(19.74) a7 f?.—MJ:
AEs leading to study diug 450 (10.71) 516(12.20) 15 (10.07) 17 (11.18) 34(6.84)
discontinuation
AFs causing the study drug to be 1162 (27.65) 1135 (26.84) NE NE 88 (17.7)

adjusted temporarily interrupted

Three patients died in stady CLCZ696B2214 but are not captured in this table. Two patients died during the sereening
placebo run-in period before taking active study medication: 1 patient of sudden cardiac death. 1 patient of respiratory failure,
One patient m the LCZ696 group m died of 1schemme cardiomyopathy i the 30-day follow-up peried after completing the

study.

The run-in period is included for Study CLCZ696B2228

NE = not examined

Source: [SCS-Table 2-1]. [Study CLCZ696B2314-Table 12-11 and Table 12-15]. [Study CLCZ696B2214-Table 12-8 and
Section 12.3.1]. [Study CLCZ696B2228-Table 12-6 and Table 12-13]

X53 ARA A G o] FY 717 F 5T TS 7 AN FA 9 AL
(AR A E)
B1314 B2214 B222§
LCZ69%6 Enalapril LCZa% Valsartan LCZ696
200 mg bid 10 mg bid 200 mg bid 160 mg bid 200 mg bid
N=4203 N=4229 N=149 N=152 N=497
Topic n (%) n (%) u (%) n (%) n (%)
Hypotension 1027 (24.4) 786 (18.6) 30 (20.1) 28 (18.4) 64 (12.9)
Renal impanment 082 (16.2) 746 (17.6) 5(34) 8(5.3) 39(7.8)
Hyperkalemia 500(11.9) 605 (14.3) 12(8.1) 9(5.9) 31(62)
Angioedema (SMQ AE)! 300(7.1) 312(74) 6 (4.0) 10 (6.6) 9(1.8)
Angioedema (confirmed)” 19(0.5) 10(0.2) 1(0.7) 0(0.0) 2(0.4)
Hepatotoxicity 138(3.3) 184 (4.4) 3(2.0) 2(1.3) 7(14)
Cognitive impairment 36(2.0) 83 (2.0) 0(0.0) 2(13) 4(0.8)
(Dementia broad SMQ)
Cognitive impairment 12(0.3) 15 (0.4) 0(0.0) 0(0.0) 0(0.0)
(Dementia narrow SMQ)
Hypersensitivity reaction 320(7.8) 369 (8.7) 7(4.7) 14(9.2) 18 (3.6)
Change i bone growth/bone 83 (2.0) 80(1.9) 1(0.7) 1(0.7) 2(0.4)
mineral density
Stimulation of lipolysis 515 (12.3) 524(12.4) 9(6.0) 6(3.9) 15(3.0)
Gastric lesions 427(10.2) 435 (10.3) 13 (8.7) 12(7.9) 6(1.2)
Caneer promotion 130(3.1) 150(3.5) 2(1.3) 1(0.7) 0(0.0)

Safety topics of mterest per defined groupings of MedDRA terms as deseribed m [Study CLCZ696A2314-Appendix 16.1.9]
! Angioedema defined as per SMQ is a broad grouping of potentially angioedema related events and include events not
considered by investigator to be angioedema
? Adjudicated angioedema confirmed by the Angioedema Adjudication Committee
# Further information for one case in the double-blind period of study CLCZ696B2228 became available after database lock
and based on this information the case reassessed by the Angioedema Adjudication Comumittee as not reflective of

angioedema.
NE=not examined
Source: [SCS-Table 2-11]
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B2314 B2214 B2228
LCZ696 Enalapril LCZ696 Valsartan LCZ696
200 mg bid 10 mg bid 200 mg bid 160 mg bid 200 mg bid

N=4203 N=4229 N=149 N=152 N=497
Topic n (%) n (%) n (%) n (%) n (%)
Hypotension 1027 (244) 786 (18.6) 30(20.1) 28(184) 64 (12.9)
Renal impairment 682(16.2) 746 (17.6) 5(34) 8(5.3) 39(7.8)
Hyperkalemia 500 (11.9) 605 (14.3) 12(8.1) 9(5.9) 31(6.2)
Angioedema (SMQ AE)! 300 (7.1) 312(74) 6(4.0) 10 (6.6) 9(1.8)
Angioedema [_cnu.ﬁ.m]ed)l 19 (0.5) 10(0.2) 1(0.7) 0 (0.0} 2(0.4)
Hepatotoxicity 138(3.3) 184 (4.4) 3(2.0) 241.3) T{L4)
Cognitive impairment 86 (2.0) 83 (2.0) 0{0.0) 2(1.3) 4(0.8)
(Dementia broad SMQ)
Cognitive impairment 12 (0.3) 15(0.4) 0 (0.0) 0 (0.0} 0(0.0)
(Dementia narrow SMQ)
Hypersensitivity reaction 329 (7.8) 369 (8.7) T4 14 (9.2) 18 (3.6)
Change in bone growth/bone 83(2.0) 80 (1.9) 1(0.7) 1(0.7) 2(0.4)
mineral density
Stimulation of lipolysis 515(12.3) 524 (12.4) 9(6.0) 6(3.9) 15 (3.0)
Gastric lesions 427 (10.2) 435(10.3) 13 (8.7) 12(7.9) 6(1.2)
Cancer promotion 130 (3.1) 150 (3.5) 2(1.3) 1{0.7) 0(0.0)

Safety topies of interest per defined groupings of MedDRA terms as deseribed in [Study CLCZ690A2314-Appendix 16.1.9]
! Angioedema defined as per SMQ is a broad grouping of potentially angioedema related events and include events not
considered by investigator to be angioedema

? Adjudicated angioedema confirmed by the Angioedema Adjudication Committee

* Further information for one case i the double-blind period of study CLCZ696B2228 became available after database lock
and based on this information the case reassessed by the Angioedema Adjudication Committee as not reflective of
angioedema,

NE=not examined

Source: [SCS-Table 2-11]
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A= AAE

SRk

NEP A= <lsle] NEP2] 7140 AR F4 o] HAd = Q= o]&4 A7} don, v dA|
Fol Al AR T717F #EEHJ oW AFAIFAA AR L ddHoR Fogust Wl <l
A58 T el By ol auke-o] wg e FrlelA| ekttt

Aol BAE AldoZ 7H WIE] BRaE AMES oy gon YRES A5 EE T%
Zol At

LCZ696 T+ etz FoJF
= Ay 1274, 0.29% 189, 0.43%
5 =, 0.26% 99, 0.21%
7] 104, 0.24% 74, 0.17%
A 104, 0.24% 89, 0.19%
B3 794, 0.17% 39, 0.07%
] wj 69, 0.14% 109, 0.24%
7] A 7l 6, 0.14% 6%, 0.14%
Aol B A A PsolE o R 3 Bl dAA oA LCZ696 Fol 2 <lsle] AB1-42, 40, 38
o] F7h7t BEHA oY AR 4 9 plaquee] A tigt FAE HREA FUTE.
273 Aels e 2 LCZ696 400mg(QD)S 14YU7F Fol&t S uwl AB1-40, 429 =&
W3lalx] gkokoud, AB1-382 F717F #EE AL

- = A% A4A

Zotol A =& A XA = U= Astol gk FAH fo] uddAFelA] #FEEHJo
B2314A18oll - ZA/F dxel ddd ol uts M Se F Foy BFoAM A8
=

-4 &3
NEPE UA¥ES ¥§3F thekdt A oA B ELy, NEPS o] Fko FZ Ao} oz

T AF Ao 798S JTee ARE ok 49 X AdE o] ANk (TS
malignancies XE3F) 94 T T3 AR
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6.5. 7}aAE
6.5.1. 71aAQE

o =

6.5.2. ICH E5 & Do w& &9 4 B7t
Less More likely Comments
H50~400mg B oA A A=
¥ 2-150 mg - 400 mg §FHF YN =& vs LCZ696 EA E- ] g 71&7] (95%
o , _ REEED)
Pharmac Oklne tl C m N O n B lln e ar PK parameter Sacubitril LBQ657 Valsartan
AUCinf 1.00 (0.97 -1.02) 0.90 (0.88 - 0.92) 0.76 (0.73 - 0.79)
AUClast 1.00 (0.97 - 1.03) 0.89 (0.87 - 0.91) 0.76 (0.72-0.79)
Cmax 0.85 (0.80 -0.89) 0.91 (0.89 - 0.93) 0.72 (0.69 - 0.76)
SrolgFol Skl wek cGMP e A7E St
Pharmacodynamic Flat Steep (50, 100, 200mg qd: 900mg qd FolA] TzHE
o) FsA9] 56, 72, 84%)
Therapeutic ) WFAd e 1200mg @35, 900mg qd 14¢<
Wide Narrow
range WHEF o 744] 24l
Extensive
Single
Minimal ¢ AT ED L A Ra s o] A thAA 9l
. . pathway )
Metabolism Multiple Genet: LBQ657S ¥},
enetic
pathways _'LBQ657 ® WA= Ere] Al A EHH o) T}
polymorphis
m
AFH| E o] Aol 8EL °F 60%, YALZES]
. I . A A o] &5 23%
Bioavailability high Low AR LBAHN wEme] MEMS ATHED
°F 30%, LBQ657 ¢F 20%, WALZE °F 459
AFHIEY ) LBQ657, WA= & W A
Protein binding Low High Pl = Q rEwel 4%
S5 212 97%, 97%, 94%
Drug interaction Little High AFEH|EZE S OATP1B1, OATP1B3 =5A A 34
Mode of action | Non-systemic Systemic |- 2H&
1 . o L |AESIELR A PEsid A8
ropri tt tent.
B R R =V I'EE S
Multiple
P Little High |48 ¥ 7b54 =5

co—mediciation
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6.5.3. 7t A 537}

aY
tot
—m
2
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<>¢
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=

@(LCZ696A1101 LCZ696A2102, LCZ696B2115, LCZ696B2203, LCZ696B2126)
FAIF(LCZ696A2117, LCZ696B2111, LCZ696B2112, LCZ696B2115, LCZ696B2116,

LCZ696B2128, LCZ696A2222, LCZ696A2119, LCZ696A2120, LCZ696A2124) A1 Aozl 3h<

whgow BB o) £ Az

A7 AN A et mEE FAbat .

- A FAE R @ AN e mEEE HPToR JIFZt HuE

=

AR S

ol E QED wES fASAT
CARA BF QPAGNM FAYREY B
- HFrEFd tist x84 g3 AdAIF(CLZ696B2314)o) = 55794 9] F7FAIQF, 8511 9]
obrlo}lo] E3ts gl om, obAlelel F 821o] Farelolgit.
- a4 WO AT, BN A AR GAD PAE ey
1A fEA BRSOV A, HF 919D @lela 4] Aol vste] v mms vgkeu,

o delize Foiol] nlste] LCZE96 Folwol ARl EAEe] o Al yebsith

22 faxd HUHHEd BE A1) AbE, A7l otstl M gkl A dA Ry
FAREE S 1S
- HAA 7 A, LCZ696 200mg bid Fol& aclellA Wekd S nola, 5He B o4t
A olfrol A SolabalS Baw x| gkgkrh
Sclef A o] o] JuhgS diFE AF B Fosoldon, 5 oldnukge et dato A
g geol RuHn. T35 A9, 1ZFES, 713, AFHAE BaA gekon, LCZ696+ol
A 1] St TS AZlE sasiv
« % 842390l g AnA FF QYA FAA F=H 82 AnE wpERoR HA AAudAt
ofe] HlaE Fate] REFIF Aolvt fles dEetaAl shivh dmele] Al@ A s Ho,
20l & ofrjolsle] ARE HAA Hd 2 mIbAeke] Axpel vwelR S ), 91 2 ofAJo}glo
A oetdd, fFady BaE Solagre 1A ekt
6.5.4. 7taLg 7o) gk AARAL A
« oFEO] FHd W7 A B a4 QIFe] whE Apolrt vehd Ths Aol wrhal ke A gt

- o] 92 Pt AFEo] w1 HAAES Zton, tE ofEde] W8 Fo] JhsAo] Fout
- PKeld A&EAe wola, 88 We7F Wal, CYP thAks wi$- Alghdog oF2AtE 2k8-9] 7154 o]
=

« X854 BT A st sl AP AE F 82W o R RAIF Hste H&S Ao
AA Azl ofAlolel, skl A ebdg B faxd dodo] Histd A 84 BF AGAIE
AE Faele] H&A7I= d Fert gvn dadd

o =9l ST AA AR JAZE AfolE Kol QIANT-proBNP, id8Sh) e =9l
el Al gzt zbelE ®olE AAH(eFE F92; ACE inh., ARB)7F dSlod, o
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gk AAtell it skl Ak wjAdAAke] Apolr) b E el FEE VA A= 2k

6.6.7 td AAAA
« X834 gF JdANFEL B2314(PARADIGM-HF) Aldo=z AurZgo] Zhad AR kxt
(HFrEF) 844295 tido= 1x 53 H7PAF(CV AP 2 AFdo= %k 4] 984 2
2ol diste] ddetzd v $94& ATtk I AR #RVIE Sk 27,

o 4.3 0]t
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