XIS5S—)ETE 189 mg BT 2 &%

AEHRICEE SN -FERICEDEFRVRABRDEEFAInylam Japan #kX&=+t
CHYET, BRUFOBEFEROBHUUNOER BMICAENEFAT S
LIETEFEEA,
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1.5 @IFE 3% /Ao Reke & OB % O Rk XRYTFTF U A
1.5 BEXEZIRROEERUVBEHFEDER

1.5.1 EEXIEEROER

XR T AINED 5-7 2 7 VTV UBEGAEESR 1 (ALAST) Bl DA v &P % —RNA
(mRNA) ZAER) & LT PRI E R S LTz AREHORS T3 RNA (siRNA) Th Y, SrEIFH:
RVT7 4 U E (AHP) ORI L L CBUERBE T TH D, ¥RV T AL, T 7 ey o R7 8
L7 % — (ASGPR) %4 L CHFAIAIZER D IAE L, BIRAICHIBIZEE SN D L 9 ICREH SN T
W5, ASGPR [T IR RICEEICHRBE L TS, ¥R T 0%, ASGPR DY T RE7b
ZOON-TEFNAT 7 FH I (GalNAc) IZ siRNA BfEA L7ofiEz LT\ D70, ERYEIE
INAREL 725 123, ¥R T D GalNAc 78 ASGPR IZHEAT 5 &, ¥R T —ASGPR A KN
TV R A F =V R Lo THHIRNIZED iIAE L, ¥R T @ siRNA BRIt s s,
Z D%, siRNA X RNA FFEY A L oo 7 A (RISC) IZIRVIAEN D, RISCITERAYIZERDY
IAENTZ SIRNA O T > Ft o AEHHY ALAST mRNA O 2EANCREA T2 Z L2k » T, ALASI
mRNA OEF = ©—NIERGIKr 41, IO ALAS1 % 0 /"7 B OREADNBDT 5 456, 7k, ¥
Ry T 0%, RIMEGRMARICAERN R T A YA L THD -T2 V7 U U RAREEE 2
(ALAS2) #AZEM) & Lign oo, B CRBURFRIC & 2 IRIMER D~ L AEA R B A KT S 720

7

o

ﬁ%’*wfxﬁi 2019 4= 11 A 20 HICKERMEIREMLE (FDA) 12XV, AD AHP {5

. B4 GIVLAARI®E U CAR SN, 51220204 1 A 30 BiZiE, BINEZKTT (EMA)
L VAR OEFEYICIIT H AHP 15K & L TRONESEGLFEIZ B4 (CHMP)  Positive Opinion
MREN, FE3 A 2 BITERBENTWD, £7220204F7 H 20 B, AICEBIT D AHP DIRR
L LTT TN THERRBIIL, 2020410 A 9 HIZHA D AHP IR & LTHF X T, 2021 43 A
29 HIZHR AR OVEEICEIT 5 AHP IGHEIRE L TAL A TERENT,

—, ERNICBWTARANL, TRV T 0 U E] 2T ET DEREUIRIF E LT, 2020
£6H 5 BT THROEFHERLICIRESN TS FBEES : R23) $F470 5, 5246
A5 BATITSRAESREARE 0605 55 1 5)

1.5.1.1 BAFDIREHL

1.5.1.1.1 SHEFERILI 4 ) VEOBE

AHP ([ZIZMUSDOIFEIA S 0 | i & LA~ LG R O E DR N R LTV 5, AkfX
PR T 4 U E (AIP) (35 b2 VRA T AHP JEFI 2RO 80%% (5, B R AFLEe T
AHEESR (HMBS, PBG LT X /R L LTHHIOND) OBEFAERICE- T &I IS,

Wt 7 aRL 7 0 U USE (HCP) ZaFuRno 4 ) —F U iblgsd, B (ZErE) R
74 U E (VP) 137 e bRV T 4V ) =7 U ifbEER, 7 L7 ) UBE (ALA) BiKEESR KB
ﬁw74uyF(Mm>iMA%ﬁ%%@ﬁE%Wﬁ’ioT%%@*éném

AHP O TR TORFRBCHAM 2R REAIIIIE L T D72, BMERL T ¢ U UIERIER E O
%E%i%ﬁ@TﬁULTW5OtkL\MT%%&UVP%%Ti\t@ﬁ@®$w74)/w
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1.5 e JF 38 R O e M VBRI D i TRV TP R A
BREDERET 52 L2 X o T BIEE TN EIER (EOHEVE, KIaFRZ: &) BHET5
ZERHD T, AHP OFTRTCOIFE T, b HREOIRHF, HREY, &Y, KIE, ZEHERE 7L a— 2
il (K7 a—2ff) 7¢ L OBREEFER A b L AR 1018 4L4S] mRNA 254 FE L Fiio
NLERREERDOKBIZ L > TLAERKRTHETH D ALA KRV 7 48 7 —5 (PBG) M
ST 5, ALA X (ONPBG OFfEIL, #RR MO OOl 2186 L, 2k o g R 7RI O
(B MEDTEIR R O E A5 & 2T,

W, BMERNLT ¢V AEREILEFREE CORBLEZZE L, £7o, EITHEOEREE, K
B, PR AT LD SARICIIREHOAGER RN AN Y T —2 g V&2 L, Kk B iR E &
LT IERDHDL T, FRIEFETEETMO TEETH Y, Kl EELZ L7267 /ReEnd
Do ARNIRIBIROBIMGINEN D56 ITA R PIToN R W6, e EnT 2 endd 7
123, 4 gEic, BEE. IR OWURRIC B E CREEMEONIBMRIE N BB T 5 & L b, ik
. ORHREBOZE(CR S IEE O BEARAZE 2 & — oM PR EIENEE T 5, £
7o BPERIEORK 20% TN HKEL 9 5 89101516,

AHP B DK 65% T, BIFMICH IREREOEEF R L, £ O TEMEEIF S K bIEE &
MOBBEIZHE SN TVWDIERTH D V7, < OBE TEMEERICR L THEA A FOEMI /&
ERVE L5, R T 4 U AEORBIFENETAETTOE (QoL) MU IRHEEICER RS KT
Fo RNV T 4 UV AEDIERIZTHARECTEE CTH L7720, < OBFITHESCEENTET, 5
HNEBEIDNBA L. 9 DI R ORZDORIERD LA 5 1718,

EHINC 725 AHP OAOHE XK OPHAEICIEL, BN (CKD) . 5 2. K%, &miE,
VUSRI R D 2 & 3 2 AN Al 72 i b . M OWHREDS B £ 5, AHP A D 50%i# 3 & i
JERONCKD 2/ L, ZOKKIT ALA X OPBG (2 L 2B ME OB AETH L EHER I TnD
O FFRBITEERIER Z ED R WEER LI LIEH D, T VAT I —8 L& BRHEE, I
OIS BT 5 Z L N D, £7-. ALA O PBG DO EMECHIEAF R IEVEIC KT 5~ 2
CEGIZ X D BORFINBIEITRE AT & T RREER & 5 20262, AHP IZfESoTT X 7 —EB KD
Y 23— OGN ER 23 F & IUTREB] & i S TuN D 23.24.25.26,27. 28,29

NRINTWAHMRRETT — 2Tk D & BN AHP OHEEAFFIT 10 TS0 1 A
Thd, 1L, AV =—F U CIHAIGE IR DT OFIRERRLR0E N (10 HAYTZD 23 A) 3
3, EWNTIE, 1920~2010 4F1Z AHP 259 350 JEFIHRS S TH D . AHP OFBLHEIHFR 02 ofth
Ol & FRETH L LEZ HND 32, ENTIE, 2006~2010 FITFHICZB SN RLT 0 U
FERBE X 14 B ThH o 72 32, EAIE OREHR Y A b Tlx, BEERLVT 1 U EBE OBITH
200 f5il & it ST D B,

1.5.1.1.2 SRS RILT 0 ) VEDBERURE

BITE, MO AHP (2 L TIRFEIUBIIR S T 5, FIITAR & LT, 7 v a— iR
(IV) 5, A EAA REIED IV 5 G0, KREE) | BILER 8 OBREY &b,
BRSO TR 7- (5 HFEOIEK] . flA7e L) DOFRENTHONS 113435 v Nk H sk~ L8 T
BHAILO VG, SRR STV 3~ OAPETIEIC AT B IR T H 515, RIETH®
T DREBIGIRI L L THABRS TV, ~I 51T & > T ALASI mRNA OFBLS 7 1 —
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1.5 e JF 38 R O e M VBRI D i TRV TP R A
1.5.2.3.2 Y ENRE

~UA, Ty b, DXL LT T BmEORBRZ AR — N 572D, Fix D invitro X OFE
BREIR in vivo i BR TH AR T D PK KON, s, G &R O (ADME) OME %Jﬁbto
INH ORI, BHERBROMIROY R — . & MBI D XRY T o OME ORI 08T
WNAHP DIRIED 2O DX R 7 > OEERFER Z VR — 95,

1.5.2.3.3 =

FRTT AXT o dE, e FEERE () KO MZBWTRES LTV D ALASI mRNA 8
WA LT D70, ZNHOEMREICEWCEREFEEZ 7T, TR T UL, U CIRIREE
PERE W, TR Ty MRV ALERHWTER ST o0 2~4 BB OBRRZRVH B ERE GF
mfﬁﬁ)%%ML\WWT@}LﬁuLK7/FTW§% i ] e O L Tk 39 18 [ oo B #%
Gtk e i L7z, 1 BlEGORMIRER G HERBRICH T 2 EREREIT. 7y ROV
f%ﬂ%ﬂm&@ym@@f%oko_n%@ﬁ%?iHM#E%&ﬂﬁﬁ%”Ef&o il

. B, PENR. BEEALE ONY BN IEA EIT R O TIRBIFT RO Bz, e, ¥R
7 /0>$IEH‘§257@ ERBRILFEM L0 oo, ¥RV T U OHBIERGEEEY, T v ho 13 i KE R

MR O — & UCafil Lo, FERRR EMERBROAE R b 2RMIZ, AHP FBE OIRIED 7= Dk
% EEERAED 2.5 mgkg A 1 G Z2HRT 5, ¥RV T 0V OREREEMET a7 7 A4 VDS
mInefEmInd,

15.2.4 Fife PR 5L B
KRNDOEIRT — 2 /3 r— %R 1.5-110-T, RAIOEKRERE 7 v 7 Z L%, B
(CHE, XCHk CITESEMESPE T [ASHE] & RS D) X5 & LR IEEEER (ALN-
AS1-001 RBRD/— K A L OVI— |k B, ALN-AS1-004 #B%) | W ONZJERENE AHP BBE 2 x5 & L
T A IWE R Oz 22 AT 238k (ALN-AS1-003 [ENVISION] 7B, ALN-AS1-001 sk D/ <—
K C. ALN-AS1-002 5Bk) 2Dk S 5D,
£ 151 BREKRT—21Rysr—o

REROM | ARKRE | ESIEK S =] BRBRT VA v BEY
2 /N—h A ROS— B : CHE# et AR
PR R " e B o HE R P£, PK, PD
e . KE, EE, - —
55 14H A7 49 A e N—= b C: EIEEREEZRD D AIP SR SN
i 17 BB CORIERIL T 5 RAE & |k, B,
B kR PK. PD
16
PRI R (FE1M | - HRRDNR, w4
mung | w700 | s—be | R R e s B, BEPE,
ViE | 0B 7 PK. PD
171)
BPETHER ; o
L HARNEBE 2R RICEORIER/LT | A, L4
4 2 E| S 4 [F) A E N o
BULR ez a0 o | PRI S ms it P, PK. PD
SR R Z4aME, PK, 3
BRARIEER | A7 4V 10 Ay z—7 v | FERHEEEE e EAEM
i (DDD)
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1.5 e JF 38 R O e M VBRI D i TRV TP R A
1.5.2.4.1 I | HHEER (ALN-AS1-001 SER)

CHE #BRHE KON AIP BB AR5 & L TARIZ K TG Lo & &Lt AEME. PK KUEES

% (PD) ZFHHT 2% 1FI5BR (ALN-AS1-001 3Bk) (23T, AHKIZ 7 L7,

AR/ S— N A (HEWEEERE L) KOV — s B (HE#EKERS) X, CHE #5#E 23
Bz x5 & Uiz, AAIO PK L OPD &3l 7- 5 HEREMERL T 7 B RHERBRTCHY . S—F A
TIIAAI (0.035, 0.10, 035, 1.0 XiX 2.5 mgkg) XIL7 7 AR ZHEEE, /S— KB T 28 H
MICAA] (0.35 3% 1.0 mgkg) XIiX77®AR%Z 2EIEL Lz, AFIXITZT 7 B ROEEEG% 6 #H
W, Zeatt, BN, PK KO PD O 2 ikt L 7=,

ZOFER, S—F A TlX, AFHEEHEGIZ XD ALA 6, PBG O H EKGFHRK T8 5
AU, 2.5 mg/kg & BRI G X7 9 RE C Day 70 &£ TIK AR L7=, 23— k B Tid, AHl
0.35mgkg A 118 (QM) BHREE 1.0 mgkg QM HG5EEOWT I TH, Day 70 £ T ALA f, PBG
EDBEE D OFHRRIE F23RD B AL, ERG TR bNTAR T OHERIT, Bk b5k L FETH
277,

NR— AT, MAEPERT T EET 0.35~2.5 mg/kg @%ﬁl“@fﬁ%%é%f L. —HHMEOHK%E
ATz, MIEPRR T T REITHRG% 1~4 R UNICR SR EICE L, 554 24 REREILINIC
BRI E CREICRENMET Lz, ASIN-1)3FART T LF R 7 /@E%ﬁfﬁmﬁﬂr@f&; UIN
ZOBEBEILIXF R T T D 35%~50%ThH 72, ASIN-1)3’FHRT T D PKITFAHRT T D PK &
FARIL TuWie, AAIZ 0.35~2.5 mgkg OFPHCTHEIFR G L7 L &, FAR YT KT ASNN-1)3°F 7R
T O METIRE DO FERE  (Cra) X OFEBRLAE 0 FFEN O 24 Fffi1#2 £ To MR —
P R T (AUCo24) 13, BRI ELARITHEMN Lz, HER 5% 24 FFHET, ¥R 7
UG BEOR) 1% ~13% B F AR T 8 LT, 5% ~T7%0 AS(N-1)3’F R 7 > & L TRPICHE
Sz,

N— kB TlE, KEHGHOXRY T U FRNASNN-DIF R T 0 PK L, HEFEKE#O PK &
YALL L T2, QM TRIER G Lz & iR ~OERIIA DN oTz, ¥RV T 2 KT AS(N-
D3R T o ORPHEET, Day0 & Day28 CTRIEE TH- 7=,

N— N ClE, RKEMFELZRT 2 AP BE 17 6] (77 2R 461 KARE136]) 2xigel Lz
FUHRBROBEES, —EHER, 77 v AxR, KERG = FTHD, 3 » HORGHIFIZ
AAKl 25 F701F 5mgkg) X7 T7EHRE QM L PG, L3 » Al 1 (Q3M) &L L
Too ARENOHNEZ . IR ALA fEX O PBG i, FHEFRIERE (AAR) .~ OFHE R
BRI &3 L7z,

ZORER, AIP BE TIEL, AR OHEEIZ L > THRH ALA 5% O PBG E2NERL N H AR AR )
SEHGIAL T L. AHAl 2.5 mg/kg QM BE K OV 5 mg/kg QM BED MiE TR H ALA {5 K% O PBG fED -
VIR 328 90% % 2 70 FET-ARIBETIE T T B ARRE & LR THKRBICEZR DO H HEAS AAR O
D (ABE, BAOEFIEZZ2 XITAETONI VATEEE 5 L2 RBIED AAR 28 56.9%K)) &
O OERER G ORI (AFIEGRETIE T 7 B REE L AT S v OB G R
48.3%/0) HLIRDHIL, QM LA TR DR E o7z,

Alnylam Japan #£z02#: confidential 7



1.5 e JF 38 R O e M VBRI D i TRV TP R A
B E O RBMRO & 5 HFFR (ENER) (X, 75— b A ORFIEGHE 14 51+ 10 4]
(71.4%) . 73— B OARFIEEGRE 6 il 561 (83.3%) . »~— F C OFAFEHEE 13 4 13 4
(100%) ICHESHTZ, 7S—F A RUVS—F BOWTHOEERETH, 3 FILL EICHE Shi-fE
=R (ENER) 13ALNRD o7, 73— C ORFIEGEET 3 BILL EICHE S 1aBR#E L DR
RO 5 HEFESL (ENER) X, BO SF) | BE Q) RONVEREAMREL G #F) Th
oz, B/X—MEELT, RBE LSS SHE SNEEERAEFRII o7, BRI,
BRI &8 U CARANC B L - RIS E RO & S IR REMALITRD bz o7z, £,
NA BN A v FIRFTRKONER (ECG) ISR EERFTRITA Lo 72,

PLED X 91z, AIP BEITAH 2.5 mgkg QM &5 L7z & & ALASI mRNA fi, ALA i}k Y
PBG X OFHNIK T L, ©—2 — 8T 7EEIEES e o7, EEOMEEDFIK &
EZ LN TWAMREEZ AT 5 HHETH D ALA KO PBG ORHgH 72l 1358 BT B E o i 5
ZESDBDOTHY , HEHIM + 7w —7 v 7HIH (6 » AR 12, 7 BARBELHKLT, A
7 4 U IERIEDEEFHAED AAR 7 82.6% D72 <. A~ U OFEHE R GRS 87.6% T80T T
LE—HLTWe, RIGBTHF LT R CTORE T, RAIOLREMET 07 7 4 VTR ATRETH

ST,

1.5.2.4.2 AL 1/ #8EER (ALN-AS1-002 5HE8%)

AaRBRIL. ALN-AS1-001 #BRD/N— K~ C (LLF, 001C#BRE WD) Z5ET L7z AIP 5% (16
Bl) Zxtgl LCARIOEY (&E36 » H) REMELCERDEEZFET 28 VIMHE, A—7rF
VIR GRBR T D, ARBRITRBAT U TR 1 IAR OB M I &N e o TV BT
5 AR B OB G LY A Thh 5 2.5 mgkg QM #5280 B 2 72, WA ICI3AH 2 & E 3
ERF T 5, ARBROEEHIL AP BE BT 2 BREME AEMEOFM CH o720, HR
HIEZIMEFHMIEH & U CRY ALA X OVPBG, AAR, -~ UG AFHN L7-, BRI TEikiN
IRAWET — & O & TREIC T D72, 001C 5BR & ABBR DM A T 2 FhiE L 7=,

ZOFEF, 001 3B C 07 7B/ ARELED 002 HWEROAHA] 2.5 mg/kg QM $512 7 1 A4 —"—L
T-WBRE T, EERED AAR OFHEN, 001 38k C OG5 + 7 r v —7 v 7HHIZ 16.6
B THo2, KA (RFEHMO T RAE 23 4) 1Tk > TO2ENTHD Lz, £/2, 77 2R
Hnb 7 a A —o3— U7 B 4 B 3 BI7C. 002 38R D20 F 51 & OAH] 2.5 mg/kg QM
B S I o~ B RS, 001 R C TO YT ARE GRS LT L, 7T
BAREEGNE 7 v AF—/ = L7200 O 14T, 001 35k C M T O~ & EEFEAD 0 B TH
V. 002 B THFRIKRTH T,

001C/002 FRER Tlx, AFINRE 41.0 » ARG Siv, 12 5 AU B S -5 13 15 61, 36
H ALLER G SN BRE L 8 Bl Th o7, AK 2.5 mgkg QM £ 5% EHIMMkG: L 7285A TH %
REET 2 2 L BNEMT bivie, EEBEORKBIBITLZEMITHED L, A Z & oEEFREREIT
Month 37 £ TIEE A EEB Lo 72, 002 REROFEFREZ 001 5Bk C O 5T OfER L b
W LIz& ZA, BEFRIEDFE AAR ORVME, BEREL LT HE L OFERFE L1 T HiffERF X
TR S TVND 2 ERENTZ, ZTORERIFE, 001 3Bk C THRANCAABEGIZE Y (11 S 4%
B L. BN 7B RBEEIZEIVMA T ONTHRE T B L TREO LN,
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1.5 e JF 38 R O e M VBRI D i TRV TP R A

BB L ORRBEROH 56 FFS (ENER) X, 16 FlF izt Shiz, 4 FILL EodEk
FIZRO LN IR L ORRBRO b 2 FEFSL (ENER) X, ME. B KOV EAALEE
(% 761 [43.8%] ) . WONT TR, EFEBALZ 9 FERE KR O'EFEELE (% 4 1 [25.0%] ) T
Hote, 661 (37.5%) ICHEERAFEFRRPRE SN2, 1 BICEHESEERT T 74 7% —K
ISFED DAL, TERE(LEMIZE > TRFREE L THONIEEH Y | Lz, KAFERIZL-
T, WBRE RO G 21k L, 68 E Tk Lz, KELRLSM, 1BBREOF L 1k 355k
HUEICE S Te B EFLRITRO bR o To, BBRE O K5y C IR PRI AR K OV b PR IR A
(CBRE R BTG b e odz, A XY A 2 KT L O ECG BRI B E 72 i AL R
O LR T,

U bEDXoC, AIP BE ARG E LIARK 2.5 mghkg QM H 5T, BFR_FX T 4 v b« URAT T
077 A IRRD b, AFIOREEE TEOMEITELITHE 0k L. ALA fi ) O PBG i
MR E L DOFHRANTIKR T L. R7 1 U UIERIED AAR KON X U FE GBI OWRA 73 EERIRZ)
FACBET DIIEDUCEN 7 Hiv, QoL IZ BAT/es 80580 bitlz, ARIGBRTT T OHERE 2 24
B HLLEARKN 25 SNT-/ER G, 2.5 mgkg LT 5.0 mgkg DHEBETOLEMET 1 7 7 A VIEEF
KAETHY —BELTWD I ENRENT,

1.5.24.3 EFRH£RIZE 11 #5888 (ALN-AS1-003 FRER)

AHP 3 D NEE 9461, 5> HHARANIH) xR E L, 46 %77 2 AREE, 48 il & AH
2.5 mg/kg QM R e GRECIEAEZ B D (Fi) 72, RBRRIGEMIZITE Rad v A F e T v Akl
KRBT ORRER AT 5H AIP EE 89 5l (43 BN 7T v ARRE, 46 BIDSAAIRE) K OIE AIP BFH
SHINGENT, AP REDI BL3GET TR (EaFERNBFEE SN TR AHP B3 2
B, VP EBE 1H) | 2 BIEAFEE (HCP EH 1. VP EE 16 ICHIHT bivle, Wags
® AHP i Toh % ADP 13D THiTh D Z &2, ADP BEFIT W) o T2,

FEFHMEEH X, AIP B ICEBITH AAR & L, FEFICHZRIE AIP FBFE A 517X TD AHP ¥
(B W TSR 21T © A FAEORIREHEE B 2 8%0E LT,

Z DOFEFR, KA 2.5 mgkg QM #5512 L - T, AIP BEDOEETIED AAR CEHE) N7 T7 &R
B G- L LT 74%0 L, ZHUIHGEHFRICH B DIRIICER DO & 58 Th - 72 (AAR K
0.26, p<0.0001) , & BIZAAIFEGIZE T, BRIEHEEE O—>THh 54 AHP BEEHADES
HIED AAR CE¥ME) N7 7RG & LT 73% L7z (AAR 027, p=1.356X10%) |
AIP JBE TIX, HEFIMED AAR O REIL, AAFET1.0E, FZEREET10.7 B TH o7, AHAl
FED AIP BHE D 50.0% M 7 7 B REED AIP BHE D 16.3% Tlk, —HEMRBIFTOESFHIEDOREL
BT 0 ChHoTm, BAREAERT A oD a R —3r F T, —E L7 AAR OV 33
T,

6 » Al —EEMMIE R, VRS 48 517 32 61 (66.7%) TIRERIE & ORIRBIRNEE
TERVWAEFERRNRE SN, EREWERIE, BO Q16 22.9%) . EHRBAOS (8 .
16.7%) . 8@ (5 #l. 104%) 72 Thotz, 161 2.1%) BT A7 17— EFHORIERIC
L0, #HPIRICEST, 77 RRREE I U CARFIBECREEIS D@D o oA FFRIT. A
ARG, B, 1B MEE R & OV eGFR A, 9B, 77 =07/ N7 A7 =7 —EBHM, IED
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1.5 @IFE 3% /Ao Reke & OB % O Rk XRYTFTF U A

PLED X 51, RAEEIZE D CYPIA2 IEMEK& Y CYP2D6 EMED HFFREEOIX T, I N
CYP2C19 {5} O CYP3A4 JEMED T DK T A8 Hiv7e, CYP2CY IEHE~DREITFRD H v
o7z,

Day 36 @ DDI #Hflilif /5 TH AT T D PD WUWEH S e R & 72 0 | IR D) ALAST mRNA fE,
Y ALA i OV PBG D R— A T A U B O FRIZZNT 64.3%, 88.8%M (1 92.7% TH
@) fCo

KGR T ONTEARFN O RN T 0 7 7 A WVITFFR AR THh > T2,

153 BRORER
AHFEICBIT 2R OREK 2 1.5-1 187
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1.5 @IFE 3% /Ao Reke & OB % O Rk XRYFTUF U A

154 AFOHHERUERMN

AHP |3, BEOEHZ L1679, MCTEERERTHY | MREEEZH T L~ LEEGFH KT
&5 ALA KONPBG DNEMT 2 Z LIC Ko THRIET D, PIBARRFEIE, 1BMEEN ., RinlRarE 5 &
OEHOMIRRIEELZ S & 2 U, FAHAER O QoL IZHEF AL KIFT, FDA & OILEIZL S
Patient Focused Drug Development (PFDD) ABH<xi# (2017 42) T, AHPIZ K 5 E#E L Z2DiEE D
BHPH BN LR o724, BEIT, FEEEONIEFRRIEED KRR R E I T E b 72 b3 Al6E
PERD D Z L FIERNC BT DIBMIEIRIC & - T, BEER, H2AORE R Ot ie J1 AN A
mhivd Zla@ Lz, BEROITHEEIL. BHBHDOREDIET TR, RELDELET 2 HE
PED & DBIEDT= DI B I LWIRIERLETH DS Z L 2B AT,

XRY T NI A IER) & 3% siRNA TH Y, ALASI mRNA ZFFRICHRT D L H T A o &
NTWDHT2D, #fEEMERH Y . AHP Ok Z 5 & Z 5~ L AEG P RIA TH 5 ALA X T PBG
DN Z T 5, Bk FEME S 2 BRRBT 7 1 77 AT, RARGIZ L - T, JRF ALA i Kk
O PBG EARFHFHICHBEIZ, 22OFRIICR T2 Z & nmahiz, ZORFICfE> T, AHP
BEOAWD S HEHOFEE (NIRAPRIIEORBLE, ARIEICHT 2 ~I &5, HHO
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
GIVLAARI® safely and effectively. See full prescribing information
for GIVLAARI.

GIVLAARI (givosiran) injection, for subcutaneous use
Initial U.S. Approval: 2019

INDICATIONS AND USAGE
GIVLAARI is an aminolevulinate synthase 1-directed small interfering
RNA indicated for the treatment of adults with acute hepatic porphyria
(AHP). (1)

----------------------- DOSAGE AND ADMINISTRATION ------=mmmmmmmmmmaan
The recommended dose of GIVLAARI is 2.5 mg/kg once monthly by
subcutaneous injection. (2.1)

--------------------- DOSAGE FORMS AND STRENGTHS -------rmmmemmmen
Injection: 189 mg/mL in a single-dose vial. (3)

CONTRAINDICATIONS
Severe hypersensitivity to givosiran. (4)

----------------------- WARNINGS AND PRECAUTIONS-----------nmmmmmmeeee
e Anaphylactic Reaction: Ensure that medical support is available to
appropriately manage anaphylactic reactions when administering
GIVLAARI. Monitor for signs and symptoms. If anaphylaxis occurs,

discontinue GIVLAARI and administer appropriate medical treatment.
(5.1)

o Hepatic Toxicity: Measure liver function at baseline and periodically
during treatment with GIVLAARI. Interrupt or discontinue treatment
with GIVLAARI for severe or clinically significant transaminase
elevations. (2.1, 5.2)

e Renal Toxicity: Monitor renal function during treatment with
GIVLAARI as clinically indicated. (5.3)

e Injection Site Reactions: May occur, including recall reactions.
Monitor for reactions and manage clinically as needed. (5.4)

ADVERSE REACTIONS
The most common adverse reactions (220% of patients) included
nausea and injection site reactions. (6.1)

To report SUSPECTED ADVERSE REACTIONS, contact Alnylam
Pharmaceuticals at 1-877-256-9526 or FDA at 1-800-FDA-1088 or
www.fda.gov/medwatch.

DRUG INTERACTIONS
Sensitive CYP1A2 and CYP2D6 Substrates: Avoid concomitant use
with CYP1A2 and CYP2D6 substrates for which minimal concentration
changes may lead to serious or life-threatening toxicities. (7.1)

See 17 for PATIENT COUNSELING INFORMATION.
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

GIVLAARI is indicated for the treatment of adults with acute hepatic porphyria (AHP).
2 DOSAGE AND ADMINISTRATION

2.1 Recommended Dosage
The recommended dose of GIVLAARI is 2.5 mg/kg administered via subcutaneous injection once monthly.
Dosing is based on actual body weight.

Missed Dose

Administer GIVLAARI as soon as possible after a missed dose. Resume dosing at monthly intervals
following administration of the missed dose.

Dose Modification for Adverse Reactions

In patients with severe or clinically significant transaminase elevations, who have dose interruption and
subsequent improvement, reduce the dose to 1.25 mg/kg once monthly [see Warnings and Precautions
(5.2)]. In patients who resume dosing at 1.25 mg/kg once monthly without recurrence of severe or clinically
significant transaminase elevations, the dose may be increased to the recommended dose of 2.5 mg/kg
once monthly.

2.2 Administration Instructions
Ensure that medical support is available to appropriately manage anaphylactic reactions when
administering GIVLAARI [see Warnings and Precautions (5.1)].

GIVLAARI is intended for subcutaneous use by a healthcare professional only.

Parenteral drug products should be inspected visually for particulate matter and discoloration prior to
administration, whenever solution and container permit. GIVLAARI is a sterile, preservative-free, clear,
colorless-to-yellow solution. It is supplied in a single-dose vial, as a ready-to-use solution that does not
require additional reconstitution or dilution prior to administration.

Use aseptic technique.

e Calculate the required volume of GIVLAARI based on the recommended weight-based dosage [see
Dosage and Administration (2.1)].

o Withdraw the indicated injection volume of GIVLAARI using a 21-gauge or larger needle.
o Divide doses requiring volumes greater than 1.5 mL equally into multiple syringes.

o Replace the 21-gauge or larger needle with either a 25-gauge or 27-gauge needle with 1/2” or 5/8”
needle length.

e Avoid having GIVLAARI on the needle tip until the needle is in the subcutaneous space.

e Administer injection into the abdomen, the back or side of the upper arms, or the thighs. Rotate injection
sites. An injection should never be given into scar tissue or areas that are reddened, inflamed, or
swollen.

o Ifiinjecting into the abdomen, avoid a 5 cm diameter circle around the navel.

o If more than one injection is needed for a single dose of GIVLAARI, the injection sites should
be at least 2 cm apart from previous injection locations.

e Discard unused portion of the drug.



3 DOSAGE FORMS AND STRENGTHS
Injection: 189 mg/mL clear, colorless-to-yellow solution in a single-dose vial
4 CONTRAINDICATIONS

GIVLAARI is contraindicated in patients with known severe hypersensitivity to givosiran. Reactions have
included anaphylaxis [see Warnings and Precautions (5.1)].

5 WARNINGS AND PRECAUTIONS

5.1 Anaphylactic Reaction

Anaphylaxis has occurred with GIVLAARI treatment (<1% of patients in clinical trials) [see Adverse
Reactions (6.1)]. Ensure that medical support is available to appropriately manage anaphylactic reactions
when administering GIVLAARI. Monitor for signs and symptoms of anaphylaxis. If anaphylaxis occurs,
immediately discontinue administration of GIVLAARI and institute appropriate medical treatment.

5.2 Hepatic Toxicity

Transaminase elevations (ALT) of at least 3 times the upper limit of normal (ULN) were observed in 15%
of patients treated with GIVLAARI in the placebo-controlled trial [see Adverse Reactions (6.1)].
Transaminase elevations primarily occurred between 3 to 5 months following initiation of treatment.

Measure liver function tests prior to initiating treatment with GIVLAARI, repeat every month during the first
6 months of treatment, and as clinically indicated thereafter. Interrupt or discontinue treatment with
GIVLAARI for severe or clinically significant transaminase elevations. For resumption of dosing after
interruption, see Dosage and Administration (2.1).

5.3 Renal Toxicity
Increases in serum creatinine levels and decreases in estimated glomerular filtration rate (eGFR) have
been reported during treatment with GIVLAARI [see Adverse Reactions (6.1)]. In the placebo-controlled
study, 15% of the patients in the GIVLAARI arm experienced a renally-related adverse reaction. The median
increase in creatinine at Month 3 was 0.07 mg/dL. Monitor renal function during treatment with GIVLAARI
as clinically indicated.

5.4 Injection Site Reactions

Injection site reactions have been reported in 25% of patients receiving GIVLAARI in the placebo-controlled
trial. Symptoms included erythema, pain, pruritus, rash, discoloration, or swelling around the injection site.
Among 12 patients with reactions, the highest severity of the reaction was mild among 11 (92%) patients
and moderate in one (8%) patient. One (2%) patient experienced a single, transient, recall reaction of
erythema at a prior injection site with a subsequent dose administration [see Adverse Reactions (6.1)].

6 ADVERSE REACTIONS

The following clinically significant adverse reactions are discussed in greater detail in other sections of the
labeling:

e Anaphylactic Reaction [see Warnings and Precautions (5.1)]

e Transaminase Elevations [see Warnings and Precautions (5.2)]
e Serum Creatinine Increase [see Warnings and Precautions (5.3)]
¢ Injection Site Reactions [see Warnings and Precautions (5.4)]

6.1 Clinical Trial Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in
the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may
not reflect the rates observed in practice.



In the pivotal placebo-controlled, double-blind study (ENVISION), 48 patients received 2.5 mg/kg
GIVLAARI and 46 patients received placebo, administered once monthly via subcutaneous injection for up
to 6 months. Patients received GIVLAARI for a median of 5.5 months (range 2.7-6.4 months). Of these,
47 patients received =5 months of treatment. The most frequently occurring (220% incidence) adverse
reactions reported in patients treated with GIVLAARI were nausea (27%) and injection site reactions (25%).
Permanent discontinuation occurred in one patient due to elevated transaminases.

Table 1: Adverse Reactions that Occurred at Least 5% More Frequently in Patients Treated with
GIVLAARI Compared to Patients Treated with Placebo

GIVLAARI Placebo

Adverse Reaction N=48 N=46

N (%) N (%)
Nausea 13 (27) 5011
Injection site reactions 12 (25) 0
Rash* 8 (17) 2(4)
Serum creatinine increasef 7(15) 2(4)
Transaminase elevations 6 (13) 1(2)
Fatigue 5(10) 2(4)
* Grouped term includes pruritus, eczema, erythema, rash, rash pruritic, urticaria
T Grouped term includes blood creatinine increased, glomerular filtration rate decreased, chronic kidney
disease (decreased eGFR)

Adverse reactions observed at a lower frequency occurring in placebo-controlled and open-label clinical
studies included anaphylactic reaction (one patient, 0.9%) and hypersensitivity (one patient, 0.9%).

6.2 Immunogenicity

As with all oligonucleotides, there is a potential for immunogenicity. The detection of antibody formation is
highly dependent on the sensitivity and specificity of the assay. Additionally, the observed incidence of
antibody (including neutralizing antibody) positivity in an assay may be influenced by several factors,
including assay methodology, sample handling, timing of sample collection, concomitant medications, and
underlying disease. For these reasons, comparison of the incidence of antibodies in the studies described
below with the incidence of antibodies in other studies or to other products may be misleading.

In placebo-controlled and open-label clinical studies, 1 of 111 patients with AHP (0.9%) developed
treatment-emergent anti-drug antibodies (ADA) during treatment with GIVLAARI. No clinically significant
differences in the clinical efficacy, safety, pharmacokinetic, or pharmacodynamic profiles of GIVLAARI were
observed in the patient who tested positive for anti-givosiran antibodies.

7 DRUG INTERACTIONS

7.1 Effect of GIVLAARI on Other Drugs
Sensitive CYP1A2 and CYP2D6 Substrates

Concomitant use of GIVLAARI increases the concentration of CYP1A2 or CYP2D6 substrates [see Clinical
Pharmacology (12.3)], which may increase adverse reactions of these substrates. Avoid concomitant use
of GIVLAARI with CYP1A2 or CYP2D6 substrates, for which minimal concentration changes may lead to
serious or life-threatening toxicities. If concomitant use is unavoidable, decrease the CYP1A2 or CYP2D6
substrate dosage in accordance with approved product labeling.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
Risk Summary
In animal reproduction studies, subcutaneous administration of givosiran to pregnant rabbits during the

period of organogenesis resulted in adverse developmental outcomes at doses that produced maternal
toxicity (see Data).

There are no available data with GIVLAARI use in pregnant women to evaluate a drug-associated risk of
major birth defects, miscarriage, or adverse maternal or fetal outcomes. Consider the benefits and risks of



GIVLAARI for the mother and potential adverse effects to the fetus when prescribing GIVLAARI to a
pregnant woman.

The estimated background risk of major birth defects and miscarriage in the indicated population is
unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. In the
U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically
recognized pregnancies is 2% to 4% and 15% to 20%, respectively.

Clinical Considerations

Disease-associated maternal and/or embryo/fetal risk

Porphyria attacks during pregnancy, often triggered by hormonal changes, occur in 24% to 95% of AHP
patients, with maternal mortality ranging from 2% to 42%. Pregnancy in AHP patients is associated with
higher rates of spontaneous abortion, hypertension and low birth weight infants.

Data
Animal Data

In an embryo-fetal development study in pregnant rabbits, givosiran was administered subcutaneously at
doses of 0.5, 1.5, and 5 mg/kg/day during organogenesis (gestational days 7-19) or 20 mg/kg as a single
administration on gestation day 7. Administration of givosiran was maternally toxic based on decreased
body weight gain at all dose levels tested and resulted in increased postimplantation loss starting at
1.5 mg/kg/day. An increased incidence of skeletal variations of the sternebrae was observed at 20 mg/kg.
The 1.5 mg/kg/day dose in rabbits is 5 times the maximum recommended human dose (MRHD) of
2.5 mg/kg/month normalized to 0.089 mg/kg/day, based on body surface area. In a combined fertility and
embryo-fetal development study in female rats, givosiran was administered subcutaneously at doses of 0.5
to 5 mg/kg/day during organogenesis (gestational days 6-17). The 5 mg/kg/day dose (9 times the
normalized MRHD based on body surface area) was associated with a skeletal variation (incomplete
ossification of pubes) and produced maternal toxicity.

In a pre- and postnatal development study, givosiran administered subcutaneously to pregnant rats on
gestation days 7, 13, and 19 and postnatal days 6, 12, and 18 at doses up to 30 mg/kg did not produce
maternal toxicity or developmental effects in the offspring.

8.2 Lactation
Risk Summary

There are no data on the presence of GIVLAARI in human milk, the effects on the breastfed child, or the
effects on milk production. The developmental and health benefits of breastfeeding should be considered
along with the mother’s clinical need for GIVLAARI and any potential adverse effects on the breastfed child
from GIVLAARI or from the underlying maternal condition.

8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been established.

8.5 Geriatric Use
Clinical studies of GIVLAARI did not include sufficient numbers of patients aged 65 and over to determine
whether they respond differently from younger patients.



11 DESCRIPTION

GIVLAARI is an aminolevulinate synthase 1-directed small interfering RNA (siRNA), covalently linked to a
ligand containing three N-acetylgalactosamine (GalNAc) residues to enable delivery of the siRNA to
hepatocytes.

The structural formulas of the givosiran drug substance in its sodium form, and the ligand (L96), are
presented below.

Abbreviations: Af = adenine 2'-F ribonucleoside; Cf = cytosine 2'-F ribonucleoside; Uf = uracil 2'-F
ribonucleoside; Am = adenine 2'-OMe ribonucleoside; Cm = cytosine 2'-OMe ribonucleoside; Gf =
guanine 2'-F ribonucleoside; Gm = guanine 2'-OMe ribonucleoside; Um = uracil 2'-OMe ribonucleoside;
L96 = triantennary GalNAc (N-acetylgalactosamine)

GIVLAARI is supplied as a sterile, preservative-free, 1-mL colorless-to-yellow solution for subcutaneous
injection containing 189 mg givosiran in a single-dose, 2-mL Type 1 glass vial with a TEFLON®-coated
stopper and a flip-off aluminum seal. GIVLAARI is available in cartons containing one single-dose vial each.
GIVLAARI is formulated in Water for Injection. Sodium hydroxide and/or phosphoric acid may have been
added for pH adjustment during product manufacturing.

The molecular formula of givosiran sodium is Cs24 Hes1 F16 N173 Naas Os16 P43 Se with a molecular weight of
17,245.56 Da.

The molecular formula of givosiran (free acid) is Cs24 Hess F16 N173 Oz16 Pas Se with a molecular weight of
16,300.34 Da.

12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

Givosiran is a double-stranded small interfering RNA that causes degradation of aminolevulinate
synthase 1 (ALAS1) mRNA in hepatocytes through RNA interference, reducing the elevated levels of liver
ALAS1 mRNA. This leads to reduced circulating levels of neurotoxic intermediates aminolevulinic acid
(ALA) and porphobilinogen (PBG), factors associated with attacks and other disease manifestations of
AHP.



12.2 Pharmacodynamics

The pharmacodynamic effects of GIVLAARI were evaluated in chronic high excreters treated with 0.035 to
2.5 mg/kg single dose and AHP patients treated with 2.5 to 5 mg/kg once monthly and 2.5 to 5 mg/kg once
quarterly dose via subcutaneous injection. Dose-dependent reduction in urinary ALAS1 mRNA, ALA and
PBG levels was observed over the 0.035 to 5 mg/kg dose range (0.14 to 2-fold the approved recommended
dosage). Median reductions from baseline in urinary ALA and PBG of 83.7% and 75.1%, respectively, were
observed 14 days after the first dose of GIVLAARI 2.5 mg/kg once monthly in AHP patients. Maximal
reductions in ALA and PBG levels were achieved around Month 3, with median reductions from baseline
of 93.8% for ALA and 94.5% for PBG, and were sustained thereafter with repeated once monthly dosing.

Cardiac Electrophysiology

The effect of GIVLAARI on the QTc interval was evaluated in a double-blind, placebo-controlled study and
the open-label extension in 94 patients. No large mean increase in QTc (i.e. >20 ms) was detected at the
2.5 mg/kg once monthly dose level. A dedicated thorough QT study has not been conducted with
GIVLAARI.

12.3 Pharmacokinetics
The pharmacokinetics of givosiran and its active metabolite [AS(N-1)3 “ givosiran] were evaluated following
single and multiple dosing in chronic high excreter subjects and AHP patients as summarized in Table 2.



Table 2. Pharmacokinetic Parameters of Givosiran and Its Active Metabolite

Givosiran AS(N-1)3“ Givosiran

General Information

Steady—State Crmax [Mean (CV%)]

321 ng/mL (51%) 123 ng/mL (64%)

Exposure

AUC24[Mean (CV%)]

1930 ng'h/mL (63%)

4130 ng'h/mL (43%)

Dose Proportionality

e Steady-state maximum plasma concentration (Cmax) and

e Cmaxand AUC for givosiran and AS(N-1)3’ givosiran

area under the curve (AUC) for givosiran and AS(N-1)3’
givosiran increase proportionally over the 0.35 mg/kg to
2.5 mg/kg once monthly dose range (0.14 to 1-fold the
approved recommended dosage).

increase slightly greater than proportionally at doses
greater than 2.5 mg/kg once monthly.

Accumulation

e No accumulation of givosiran or AS(N-1)3’ givosiran was

observed following multiple dosing.

Absorption

Tmax [Median (range)]

3 (0.5-8) hours 7 (1.5-12) hours

Distribution

Apparent Central Volume of
Distribution (Vz/F) [Mean (RSE%)]?

10.4 L (2.3%)

Protein Binding

90%" Not evaluated

Organ Distribution

Givosiran and AS(N-1)3 “ givosiran distribute primarily to the
liver after subcutaneous dosing.

Elimination

Half-Life [Mean (CV%)]

6 hours (46%) 6 hours (41%)

Apparent Clearance [Mean (CV%)]?

35.1 L/hr (18%) 64.7 L/hr (33%)

Metabolism

Primary Pathway

Givosiran is metabolized by nucleases to oligonucleotides of]
shorter lengths. Givosiran is not a substrate of CYP enzymes®.

Active Metabolite

The active metabolite, AS(N-1)3 “ givosiran, is equipotent to
givosiran in plasma and the AUCo-24 represents 45% of
givosiran AUC, at the approved recommended givosiran
dosage.

Excretion

Primary Pathway

The dose recovered in urine was 5%-14% as givosiran and
4%-13% as AS(N-1)3 “ givosirand.

@ Based on population PK model estimation.
P Givosiran plasma protein binding was concentration-dependent and decreased with increasing givosiran
concentrations (from 92% at 1 yg/mL to 21% at 50 pg/mL).

© Based on in vitro study result.

@ After single and multiple subcutaneous doses of givosiran 2.5 mg/kg and 5 mg/kg.




Specific Populations

No clinically meaningful differences in givosiran pharmacokinetics or pharmacodynamics (percent
reduction in urinary ALA and PBG) were observed based on age (19 to 65 years), sex, race/ethnicity,
mild, moderate or severe renal impairment (eGFR 215 to <89 mL/min/1.73m? estimated by the
Modification of Diet in Renal Disease [MDRD] formula), and mild hepatic impairment (bilirubin <1xULN
and AST >1xULN, or bilirubin >1xULN to 1.5xULN).The effect of end-stage renal disease (eGFR <15
mL/min/1.73m?2), and moderate to severe hepatic impairment on givosiran pharmacokinetics is unknown.

Drug Interaction Studies

Clinical Studies

Effect of givosiran on CYP1A2 Substrates: Concomitant use of a single subcutaneous dose of givosiran
2.5 mg/kg increased caffeine (sensitive CYP1A2 substrate) AUC by 3.1-fold and Cmax by 1.3-fold [see Drug
Interactions (7.1)].

Effect of givosiran on CYP2D6 Substrates: Concomitant use of a single subcutaneous dose of givosiran
2.5 mg/kg increased dextromethorphan (sensitive CYP2D6 substrate) AUC by 2.4-fold and Cmax by 2.0-fold
[see Drug Interactions (7.1)].

Effect of givosiran on other CYP450 Substrates: Concomitant use of a single subcutaneous dose of
givosiran 2.5 mg/kg increased losartan (CYP2C9 substrate) AUC by 1.1-fold with no change in Cmax;
increased omeprazole (sensitive CYP2C19 substrate) AUC by 1.6-fold and Cmax by 1.1-fold; increased
midazolam (sensitive CYP3A4 substrate) AUC by 1.5-fold and Cmax by 1.2-fold. These changes in exposure
were not considered clinically relevant.

In Vitro Studies

Effect of givosiran on CYP450 Enzymes: In vitro studies indicate that givosiran does not directly inhibit or
induce CYP enzymes; however, because of its pharmacological effects on the hepatic heme biosynthesis
pathway, givosiran has the potential to reduce the activity of CYP enzymes in the liver.

13  NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenicity studies have not been conducted with givosiran.

Givosiran was not genotoxic in the in vitro bacterial reverse mutation (Ames) assays, an in vitro
chromosomal aberration assay in cultured human peripheral blood lymphocytes or the in vivo micronucleus
assay in rats.

In fertility and early embryonic development studies, givosiran administered subcutaneously once weekly
at doses up to 30 mg/kg in male and female rats prior to and during mating, and continuing in females
throughout organogenesis, resulted in no adverse effects on fertility or reproductive function in male or
female animals.

14  CLINICAL STUDIES

The efficacy of GIVLAARI in patients with acute hepatic porphyria was evaluated in the ENVISION ftrial
(NCT03338816), a randomized, double-blind, placebo-controlled, multinational study.

ENVISION enrolled 94 patients with acute hepatic porphyria (AHP) (89 patients with AIP, 2 patients with
variegate porphyria [VP], 1 patient with hereditary coproporphyria [HCP], and 2 patients with no identified
mutation). Eligible patients were randomized 1:1 to receive once monthly subcutaneous injections of
GIVLAARI 2.5 mg/kg or placebo during the 6-month double-blind period. In this study, inclusion criteria
specified a minimum of 2 porphyria attacks requiring hospitalization, urgent healthcare visit, or intravenous
hemin administration at home in the 6 months prior to study entry. Hemin use during the study was
permitted for the treatment of acute porphyria attacks.

The median age of patients studied was 37.5 years (range 19 to 65 years), 89% of patients were female,
and 78% were white. GIVLAARI and placebo arms were balanced with respect to historical porphyria attack
rate, hemin prophylaxis prior to study entry, use of opioid medications, and patient-reported measures of
pain symptoms between attacks.



Efficacy in the 6-month double-blind period was measured by the rate of porphyria attacks that required
hospitalizations, urgent healthcare visit, or intravenous hemin administration at home.

Efficacy results for GIVLAARI are provided in Table 3. On average, AHP patients on GIVLAARI experienced
70% (95% CI: 60%, 80%) fewer porphyria attacks compared to placebo.

Table 3. Rate of Porphyria Attacks? and Days of Hemin Use in Patients with AHP Over the 6-Month
Double-blind Period of ENVISION

Patients with AHP
GIVLAARI Placebo
(N=48) (N=46)

Mean Rate (95% CI) of
Porphyria Attacks 1.9(1.3,2.38) 6.5 (4.5,9.3)
Rate Ratio® (95% ClI)
(GIVLAARI/placebo) 0.3°(0.2,0.4)
Mean Days (95% ClI) of Hemin 47 (258.7.9) 128076, 214)
Use 4.0, 1. .8 (7.6, 21.
Ratio® (95% ClI) ;
(GIVLAARI/placebo) 0.3¢(0.1,0.5)

a Attacks that require hospitalization, urgent healthcare visits, or intravenous hemin administration at
home.

b Adjusted for prior hemin prophylaxis status and historical attack rates. A ratio <1 represents a
favorable outcome for GIVLAARI.

¢p <0.0001

dp =0.0002

GIVLAARI also resulted in a reduction in hemin use, urinary ALA, and urinary PBG.
16 HOW SUPPLIED/STORAGE AND HANDLING

16.1 How Supplied
GIVLAARI (givosiran) is a clear, colorless-to-yellow ready-to-use solution available in single-dose vials of
189 mg/mL in cartons containing one vial (NDC 71336-1001-1).

16.2 Storage and Handling
Store at 2°C to 25°C (36°F to 77°F).

Store GIVLAARI in its original container until ready for use.
17  PATIENT COUNSELING INFORMATION
Advise patients of the potential risks of GIVLAARI treatment:

e Anaphylactic Reaction: Inform patients about the risk and possible symptoms of severe
hypersensitivity reactions that could occur [see Warnings and Precautions (5.1)].

e Hepatic Toxicity: Inform patients that transaminase elevations may occur, and that laboratory
testing will be conducted in the first 6 months of treatment and as clinically indicated thereafter [see
Warnings and Precautions (5.2)].

e Renal Toxicity: Inform patients that increases in serum creatinine and decreases in eGFR have
been reported and that laboratory testing will be conducted as clinically indicated [see Warnings and
Precautions (5.3)].

e Injection Site Reactions: Inform patients of the signs and symptoms of injection site reactions
(examples include redness, pain, itching, rash, discoloration, or localized swelling) [see Warnings
and Precautions (5.4)].
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