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FU@ ABe) AT 8 AFE A vEES A4 skl 2 FAREL
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M= FDAE o33 gatAlo] tid A&AAE 915 FDA ®Ae] AE/NE 5

st -F A EH(Oncology Center of Excellence, OCE)gh= A& 174 1€9]
Ao, oF BAE AT gRAFY iE 2 gAE WAATV] S8 oSt
o

B ARPL Iyl Fa A5 g T8 FgA A T
T AFFAL e M=o =S FA, OCE7F ‘183@FEH &F3til A=

‘A AAZE A Z2T3(Real-Time Oncology Review Program, RTOR)’ <]

T 9 AEHE Al vlEske Y OCEZF 3k dalBauA e} Edo)A], <=
=BT ol JYAE B3 AF Il A At Ao A8 AAL AEI[S] oFF
9FF(AF 44, ®Wi7d 671), Hio]lojokE 6FH(AF 14, WA 14DIE 5351
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AlZt &AF Z2 1 8(RTOR) 271

. SFSSUHIOCE) =& 21

FDAE= 9709 AlEle} 13709 EXF(Head Quaters)® TFAEHol At} OCEE
FDAS] &tA| o mA|E F4 %3 (focal poinh) e &, 21A47] X% (21st Century
Cures Act)oll w2} “17:d 1€o] A=A ™, CDER(Center for Drug Evaluation
and Research) W OOD(Office of Oncologic Diseases), CBER(Center for Biologics
Evaluation and Research), CDRH(Center for Devices and Radiological Health)<]
FIA 71E AARA T AA, @Yste £3Folth. OCE+ FDA %2 oA CDER,
CBER 53 ¢ FFo2 A3t
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Department of Health and Human Services September 2023
Food and Drug Administration

Office of Office of the Commissioner Office of

the Chief Counsel the Counselor to the
Commissioner
chercowsal |~~~ Commissioner of Food & Drugs
Cali Counselor fo
Mark Raza, JD Robert M. Califf, MD i
Vacant
(DCAA) Principal Deputy Commissioner (BCAC)
Janet Woodcock, MD

Office of Chief of Staff Office of
the Executive Secretariat Julia Tiemey, JD Digital Transformation
Director Chief Information Officer

Martina Vamado, MPA Chief Medical Officer Vidyut De:
(DCAB) Hilary Marston, MD, MPH (DCA) (DCAD)|
Center for Center for Center for Center for Center for Center for Oncology Office of
Biologics Evaluation Devices & Radiological Drug Evaluation Food Safety Tobacco Products Veterinary Medicine Center of Excellence Regulatory Affairs
& Research Health & Research & Applied Nutrition
Director Director Director Director Director Director Director Associate Commissioner

Peter Marks, MD, PhD

oce)|

Jeffrey Shuren, JD, MD

(DGC)

Patrizia Cavazzoni, MD

(DCD)

Donaid Prater, DVM (Acting)

Brian King, PhD, MPH

Tracey Forfa, JD

Richard Pazdur, MD

Carol Cave (Acting)

(DCE) (DCF) (DCG) (DCH)| (och
Office of Office of Office of Office of Office of Office of Office of Office of
Clinical Policy External Affairs Food Policy Minority Health Operations Policy, Legislation, the Chief Scientist Women's Health
& Programs & Response & Health Equity & International Affairs
Chief Scientist
Director Associate Commissioner Associate Commissioner Deputy Commissioner Deputy Commissioner Namancje Bumptrs, PhD Associate Commissioner

Thinh Nguyen

(0Cy)

Heidi Rebello (Acting)

(DCK)

‘Suzanne Roosen (Acting)

(DCL)

RADM Richardae Araojo,
PharmD

(DCM)

& Chief Operating Officer
James Sigg

(DCN)

Kimberlee Trzeciak

(DcO)|

National Center for
Toxicological Research
Director, Tucker Patterson, PhD

(DCP)

Kaveeta Vasisht, MD,
PharmD

(oca)l




L. OCE JIs

OCE¢] WAy} mAde =3 2o,

e H|A:

F=ol afidst= AE(CDER, CBER, ¥+ CDRH)°l| &7}
Z]
O

7] NEAAL 22510 A8 ARE AAT. AE4A
ez 245HH OCEx #d AEe AE7E T4 A7 T2 oshE<f
st AbE 7FE (Medical Oncology Review and Evaluation team, MORE team)-&
i

MORE ®& t&9 755 33t

- RE Ao ) WA~E E(fast track) Z FAleJeFE %A (Breakthrough
Therapy Designation, BTD)9] &% % A2 A 7|+=& A &30

T F5 89 AHE d3E Hya, AEH=
]
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RTORS &4Al  s7HilAd = 93k eCTD(electronic  common  technical
document) A5 AA 7} FHIEZ] Mol AAA7F /8 Ao A(5E FDA A=
sl A5E HAE &S 4 e Z2Io|t} o]& T3l AAE E&Foz
Har, AFo] Al 9 SAHES st A FREE stal o, ‘184 24

=] Ei “4_0]

—
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¥0,
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o] FDA A&AAL 2273 F A FHHA AKrolling review)D= eCTDe]
ES A= 273 E, o9 g2 RTORE eCTDe Al M
A T Ao, A= ARE Y AEFOEA AA HH olmE
gtersr = Qal §7F AAAE AA S 7FAA ] o] FoA 7] A o]
_/_'l:

H 1. oJ%E 4L Al RTORS| XX HEk

O] 5lf 2t AH| X} AL EHA| Qe Sl AT T2
. Al o Oy 2
THAI 7| 2 = = e =7 ®2
- « MAF EE JHHEE ) =
- ° « 7|2 A 28 AtHol =T7| HH
. OF7tsd 7t
o| AFA| 8] . éi&‘ﬂ/ﬁ%ﬁ&l g - 93 AES o we iHjEUt%
o|2|xp/AIKRF | ° MEMEF WZE M A HOH |« FDARI BEHE mEHZ Soff A
- =< AL Z=H™0)| Sk= FDAS| 7| mest | ZZ2 O Mol HNE & FIE
g = As 7|3
. OIME S R2H GIO|HO| CHg
=] — EH S M
%l'Xl‘ Al_l |E Esotgl- ® x|EI:|0‘” EHOI_" —7F—7| H
(EX: A Friends of Cancer Research White Paper, Panel 3, 2018)

D) AERd A Rolling Review) CAA QA E ARE dBHo R AZHof sh= Bl HyA Axle) 2] E RRRE
AHoR AET F AEF sk A STRIAA7E dBFHoR s A&7 A7A Aol ZrEA e it
Al s7plg AAjet 2 b ] e 29 5 9 el dnh AL aw A5, ARt AASS 57
A5l 7kt
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RTOR2 o¢FF 9 AESHANA g Aok 37F =& A9t &58% F71
5 WA H7MA AAAT FDAC) AA 3 #hE ARE AFsE A gP
Az Ao s 93T AEA AHAccelerated Approval, AA), 841k
A A BID) == A AKPriority review, PR)9F 22 FDAS] 4l& 2 a3
21, RTOR &7} oobF £9lo] Y& mAA e

RTOR A2k} A 7133o] Z7]o] REEAHQ] AL TS o, AAEE S
MAdste= Al 7hed & Wy @A) bdstal aRFQl A BE o]8F
AEE B} 8832 AE ZEAN2E AFste A2 X = 3t 5, FDAE
RTORE &3l A7 3244 AHAE A=) Aol A4 A3AE A=
N dul HEE F3d3te], AR AEd A5 S84, 7244 2 A8 ZAE
ghotate] AAHANA 27 HEWS AFE F e 7|3 E AFsHA "ok

o]#|gk RTORE WA 0 &2 gk RE(d: A3 A4 BZE)o] A=H+= A
SHHAASE g2, A 8 784 3 A AARE 274 A=
SHAl st ST AR} #wHETL AAE 1A RS 7 AEF A LA "o
Aok 37} AH Al AR} SR (Prescription Drug User Fee Act, PDUFA) 5+

=
> o
1o
X

RTOR 4149 Hx A% A% A A¥solo} shul, MAs} Ao A9E @A
S587t A5HA geth PDUFA #5488 94 A2dty sugs 34 A
ANE AZSNF AE 717ke AZstA Bk RTOR Z2as 9lo] 7 Bx

1S olUm, 7153 3+ H7}xY(Assessment Aid, AAid)S

RTOR Z=279 A& iy IFdAle =9 7
o 71E A 5A H&) FEE NHS

AAF Z2 o] gl oS A4F-S RTOR =213 9] tido]
o A YARle] WEsta, HIPAS(A: AA BEE, HgE 7 4A

Sh44 7hssfok dth.



Tee UwHel o9 APow AgHE Teadd weh o 5 ok A

A=Aw7F A= o AAES il? ok ® g (CDTL, Cross-Discipline
= 3

o

D 0-352k AR A= dADEAEe 78 244 A7 RTORS H A4 7]=ol
ZZxW, A% A Z2AE B AdA Agstel RTOR 2% Z(Request
table)e] AFES 7]A3le] RTOR Z2Ia3-g AT 4= ok AAAI} &2

AZsE AAEY AS HEgos 9 2AF/RFo] RTOR T2
°

2) 367 Aol ALHY, AR} DA AHS A = Yor, of uf 9
/54, AAE B OCE Hgo] FAT & Ytk ojofEe] FHAY o%

7]17](companion diagnostics, CDx)¢} 37 7M=& 29 A 7]7] &4

CDRHE 7430 Fofsfof gt FREIHCDx)S EF3ste= T _ya,ag@
AR Ae AEEE H87bsst, o] W RTORE CDERO| A
AZnt 8= CDRHOl Aled 25717] A= AEHA F=

HHN‘
g
(o]
°

2

3) 6-97: AHAE RTOR T2IAOR 371 44 A ad AZARES /M5
Aud we) AZeH, Ay 3w A AE AE AST 5 AT eCTD 914,

A% I 9 7 AR AE T Sl UF SelNAAE AFeE HA
AAA 7FOlE(FDAY] 71 A FA: eCTD 71% A{A 7hol=2 #2)%

2vzvol A AlE 2 HF AlE Al A AEEoF sty AAJGAFES] 4
a4 2 bdA E/age oist ¢kxgk ADaM(Analysis Data Model) H o] g
I—E— AE A 7= A dHiolH AE F24L2 00D ¢k EF o] E

2) eCTD TechnicalConformance Guide (/media/93818/download)
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MH HE 1 MH HE 2 AMH HE 3 XE HE
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« Top-line CHE 2OF0j CHst AFLE =atsh o AT LMAH

FEd/Ed F8 A, M E BX AE0 Z1tE 0 M(CSR)

H#/aE S OOy ME Ciot =& »  (s)NDA/(s)BLA
o AHEAM U - 82 3 EJY HIM et

HEAAZAMEF2 Q¥ MEHS s AEZ
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A =l (SAP), H|O|E 20 Et Al oI CIolH ME 8<%

BLHY o= SH(PK),

2I3[(DMC) HE e
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. 2=z gl E-UE EIM,

2tr| 2| 2 &0 =& T3 8l
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3) OOD Safety standard dataspecifications (https://www.fda.gov/media/133252/download)
4) Assessment Aid (/about-fda/oncology-center-excellence/assessment-aid)



4) 10-16F2H A A ZE 3 9)): FDAE oA AAze] HAEd §HE3= A
o= AAAte} dn] F8 HE AFo|y olfprt g A 9 8 T EE

T4 FFY + Aok FDAVE F7F 48 8Aste A AHA=
E357F AAHA AE Holy AFE Al T ARE AT 5 Yo, 7

2} FDAVL s93te A F587F A & 849 7 74 A&
2% F ok oY == A dF FogEoq FAFHE ¢
5) 16-225: A A= ool AEstA 2 UHA 74 847t £56h
71 % o] AHFAS AZEsA HH, FDAY HFEA §H PDUFAC 93 AE
Gt A

IOR Early Package Submission (submitted as pre-submission file):

User fes, if apphcable

Complete SOTH datasstpackage

Top line efficacy'safetytables/figures

Complete ADaM datasets for key efficacy and safetytables/figures for pivotal study (see
00D data specifications for requested format of safety datasets)

Key results, analysis, and datasets for other disciplines, if applicable

Final study reports of all pharmacology and toxicoloay studies

Summary of dsta supporting dose and dosing regimen selection

Real-Time Oncology Review (RTOR) Timeline % g

b3 b = 2

n

© ~m

The protocol and amendments (including major changes foreach amendment), SAP, and
DMC charterand DMC minutes
OCE RESPDI'ISE gj SAS programs
] 10)  Proposed labeling
11) CRFs as required by regulation

’ = \ |7 = 12)  AICMC information including list of all manufacturing, testing and critical intermediate
Top line data/ Initial RTOR facilities with addressesand FEl numbers other than stabiity data for registration batches (if
Database Lock/ Meeting with not available) for drug substance(s), drug product
Request for RTOR OCE N_13) Completed Assessment Aid

Pre-NDA/BLA

Pre-NDA/BLA
Meeting Request

Meeting }

S

’ Filing Meeting \

Complete NDA/BLA Dossier Submission
(PDUFA clock starts)

PDUFA Timeline l Action date (determined by FDA) }7

* The diagram reflects a general timelinesuggestion. Companies should discuss with FDA their submission proposal.

(EX: https://www.fda.gov/about-fda/oncology-center-excellence/real-time-oncology-review)



n RTOR & At AL

AN S8

—rh

Fawed 2R A5 2A = F &1 A, RTORe] PDUFA =3
ARG © #WE $QS BASA = gAY, 22 F59 A5 sr17Igte] B
HAh. I o E Pigray(alpelisib), Qinlock(ripretinib) ¥ Tukysa(tucatinib)®] 7
S &7t71zbe]l Zk7F 28, 3.0 H 4.1/1Y¥ @5 Utk Pigray(alpelisib)e] ¢
AAGAD e F2 A Aok dolgr At AEE o] FDA AAE 271

AE AT, SAARPRIZ Fofutol 571717 2809 BEo] el 5270 L

ojom LA HFFRE SU7MA AY AZFe A SAMA F3x7]8H
ML ET #HUth FAHAMAL AH FEHOIAY  Jemperli(dostarlimab)®] 7 %
COVID-19 4oz 5oz Azxi s

2850 HF sQlo] A VgHG ALY, o] F AT turY FE5E

RTOR 3lolAl o WE 5<A-& YeEFH AT

18\d 2¢¥RE 20d 497FA FDAE 2049 RTOR AlAE <sda, o
187 M2 AH$F, FF o 9/xe g I HEE AFsts WA
A Aotk s FEELS FAAA st FRHAL, AT 71HEd A4
AF Bholl 4788 RTOR ¢l #5073 H|-RTOR 5% F56071)9] 5<A7kA
A8 NP FLHEEDE vnPds o, MeF 57 A HA$ RTOR F91 5
2 4571€(3.9~5.2)0]%lal, H]-RTOR << F52 6.771€(3.6~10.9°1U . WA

7F A el 45 RTOR <91 #52 3.171€(0.4~5.9%)

rz
rL

H]-RTOR <1 F5<

~

5) PDUFA VI o] wa} EZAAI7RS 609 524 AK iling review) 717F o] F3E AukAAL 10709, 444} 6709 4208
AN HAFAEREE Aetiales 12709, $44x= 8719)



O 2 LB

RTORY o|H 2 AI7|#H gras 2D FHol S/ + Ae 713 & AT
st Aol =T, Pigray(alpelisib)®] 749 =27} 283 <o tist AF=
443 & HAAsH o, QA CMC FAd tigk 71 395 AAlstds=
skt RTORE A= 9 AE 34 dwke]l A* FDA AAAe Ga2bg&
& 7137 golfel| met AAHAE FDAY FAA AN § & osfstal

AR HE T aaE AZSI) Ao olB A HAT & Al =Gk
meld AFAE AR 5 YMHoR WAY F b ¥

M7t A5H7] ol del F7h BRE

o ARA BT A4 AE AL wHste] ZHH M2yl

& 23% 5 A Dk

= 7
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% 3. RTOR HEY™E O A|(Pigray ¥ Qinlock)

Pigray (alpelisib) |

Qinlock (ripretinib) ‘

& N\ Time Savings:

( OCE Response RTOR Early Package Submission (submitted 3 months

as pre-submission file) 13-Dec-2019 15-May-2020 13-Aug-2020
_\ 4 (Actual/Agreed) {Approval) __(PDUFA)
Top line data/ [ Initial RTOR Time éa\ﬁhgs:
Database Lock/ Meeting With O 18-Dec-2018 (Actual) 2.8 months
Reguest for RTOR | eting e — ~ B
L | 19-Dec-2018 (Agreed) 24-May-2019 18-Aug-2019 |
_(Approval) (P OUE) I

RTOR Modules

3 RTOR Modules
Pre-lNDA,’BLA ) Filing Meeting
Meeting Request e — &
5-Sep-2019 [
Discussed Pre-HDA/BLA
participation via \
L
teleconference Complete NDA/BLA Dossier
16-5ep-2019 ( 16-Oct-2018 Submission (PDUFA clock starts)
Agreement for grasmant for >
RTOR RTOR in Type B r ‘
Arns Meetmgr Action date (determined by FDA) ‘
9-0ct-2019 ~ i

OCE Suggested Timeline Type B PEE—NDA
Meeting

(EX: Therapeutic Innovation & Regulatory Science (2021) 55:881-888)

3HA ¢k RTORE AlAAke FDASHe] o2} doatg o fla] & FAARe] Faol
S71d 4 Atk A H A= RTOR HEE 7HesHl st ZE2AM 2 &7 dlolH
AE, B4 =239, iy = Fo] AZFHooF s17] wiEe o]z g RTOR
2Ag Ado] YA A Al 2lFsHA Hoha ok

2, A ]
5™, FDA A WH-o o8 A&e nste] AAE AP =+ s Ad &

RTOR Z=2Z3e] A& tiide] A&EA Ay Frkzld 23 A EF71A &y
HAou FAAL] i 71EE obA HEs FR1HA &gkt wEks RTOR =
29 AL A AAHAE T 2e A5 A =
g eg, OCE®F 94 ®hpa RTOR Z271

skl Sl

_11_



Huz 7

off

oA #<ld RTOR AAF AbelE2 v 2T

&

HE 3. RTOR 0|25}l 5QlE M S5 ('18.2.~'21.5)

UFA | MAPEES 7|E}
od 7|12t | SEHEIE HE MHHS

o
e
ol
<
e
oly 9
©

A

[

3

okl

oxy | (@ z=3%
1

Pigray . . , PR NDA
(alpelisib) 18.12.18 | '19.05.24 | '19.08.18 2.8 Y AAId 212526

ODD
PR

ORBIS NDA
FT 213411
BTD

AAid

Tukysa

(tucatinib) "19.12.20 | '20.04.17 | '20.08.20 4.1 N

ODD
PR

ORBIS NDA
FT 213973
BTD

AAid

Qinlock

(ripretinib) "19.12.13 | '20.05.15 | '20.08.13 3 N

AA
BTD
ODD NDA
PR 214701
ORBIS
AAid

Gavreto , ) ,
(pralsetinib) 20.06.30 | ‘20.12.01 | '21.02.28 29 N

AA
BTD
ODD NDA

PR 214096
ORBIS
AAid

Tepmetko , , ,
(tepotinib) 20.06.29 | '21.02.03 | '21.02.28 0.9 N

AA
FT
BTD
'20.12.16 | 210528 | 21.08.16 | 3.5 Y ODD
PR
ORBIS
AAid

NDA
214665

Lumakras
(sotorasib)

AA
BTD BLA
ODD 761171
PR

Danyelza

(naxitamab) '20.03.31 | '20.11.25 | '20.11.30 0 N

AA
BTD BLA

PR 761174
AAid

Jemperli

(dostarlimab) "19.12.19 | '21.04.22 | '20.08.19 -8.3 Y

* COVID-19 &&e=2 2ot M4 At 2 X2 oAt 7|2t AT E

9F0: AAid Assessment Aid, BLA Biologics License Application, BTD Breakthrough Therapy Designation, CMC
Chemistry, Manufacturing, and Controls, NDA New Drug Application, PDUFA Prescription Drug User Fee Act,
ODD orphan drug designation, FT fast track, PR priority review

(EN: Therapeutic Innovation & Regulatory Science (2022) 56:212-219 5! Therapeutic Innovation &
Regulatory Science (2021) 55:881-888)

X Xl SQ1E3|= Blenrep (belantamab mafodotin) X ZHIHFX| =l Truseltiq (infi-gratinib) X2



H 4. RTOR 0|8 592 EE 2§/
AAAR
TE =5 HNEFEED) MEAd S 7LJ?." MEHS
=
Pigray ' '
alpdich) 181218 | 190524 | 52 NDA 212526
Qinlock . .
riretnib) 191213 | 200515 | 51 NDA 213973
Tukysa (tucatinib) | '19.12.20 | '20.0417 | 39 NDA 213411
Lumakras '20.12.16 | '21.05.28 35 NDA 214665
(sotorasib)
Kisqali (ribociclib) | 180628 | ‘1807.18 | 07 | ,oq00R 0
Kyprolis . . NDA
(carfilzomip) | 180824 | 180328 | 11| 502714/5-021
Tibsovo . . NDA
(ivosidenib) 181221 1 119.05.02 | 43 | 519995/5.001
Xospata ' : NDA
(gilteritinib) 190222 1 119.05.29 | 32 | 519349/5 001
o= Venclexta , , NDA
(venetoclax) 19.05.06 19.05.15 2.3 208573/5-013
Erleada . ) NDA
MA20 | (apalutamide) | 120429 | 190917 1 46| 516951/5 001
(sNDA) Lenvima . . NDA
(lenvatinib) 19.06.17 | "19.09.17 3 206947/5-011
, , NDA
Calquence 19.0924 | '19.11.21 19 | 102505006
(acalabrutinib) | 19 0954 | 1191121 19 2102’;‘3@_007
Imbruvica . , NDA
s 19.11.07 | 200421 55 | 20555276.030°
Zejula . . NDA
nireanib) 191223 | 200429 | 42 | yoemze o1
Lorbrena . , NDA
(Lorlatinib) 201030 | 21.0303 | 4T | 510868/5-004"
Maf Jemperli , .
S docabet oy | 191219 | 210422 | 163 BLA 761174
180323 | 180820 | 49 | hecrie o3
19.01.30 | '19.07.30 6 12551475-055
exs 19.01.30 | '19.07.30 6 BLA
e eEsel Keytruda . s 125514/S-056
(MAD) brolizumab BLA
(sBLA) | (pembrolizumab) | 190617 | '19.09.17 3 125514/5-065
200601 | 200629 | 09 | |reerirs oss

_13_




Darzalex . , BLA
(daratumumab) | 1203121 119.06.27 1 3.5 261036/5 020
Avastin . , BLA
(bevacizumab) | 200124 | 200529 1 41 125085/5-332
Tecentriq . ' BLA
(atezolizumab) 20.01.24 20.05.29 4.1 761034/S-25
Yervoy ' : BLA
(ipilimurnab) 20.02.06 | '20.05.26 36 125377/5-110
Bavencio . . BLA
(avelumab) 20.04.07 | '20.06.30 2.8 761049/5-009
200206 | 200526 | 36 | icc 534%?5_082
'20.08.24 | '20.10.02 13 1255 5'15@_089**
200820 | 210122 | 52 | i, 5%?—090“
, , BLA
20.10.14 | '21.04.16 6.1 125554/5-091"
Opdivo . , BLA
(nivolumab) 201016 | "21.05.20 | 72| 455554/5.092"
210503 | 210819 | 56 | 15c 5'25@_097“
BLA
210618 | 220527 | 114 | 12225057105
125554/S-106"
211213 | 220304 | 27 125553%_1 -
Adcetris BLA
(brentuximab "18.11.04 | '18.11.16 04 125388/5-099
S vedotin)
Sr= N Kadcyla
ot H 74 20| BLA
= oo ' f
234 | (sBLA) (ado-trastuzumab | “19.02.04 19.05.03 2.9 125427/5-105
(ADC) emtansine)
Enhertu BLA
(trastuzumab '22.05.26 | '22.08.05 24 Ao
deruxtecan) 761139/5-022

* MEXE 52 MS3 S NDA 210563/S-0062 % AHSIR N M4 Al 17422 Halg

o OIK| FIHALE

2F0]: mAb=monoclonal antibody, ADC=antibody-drug conjugate, NDA=new drug application, BLA=biologics
license application

(EN: Therapeutic Innovation & Regulatory Science (2021) 55:881-888, Supplementary file 1)
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HE ALY

==
1 HNEY Kisqali
(Med) (ribociclib)
MEHS NDA 209092/5-001
AMHAL Novartis
SI7LEHA)MHY
/}_I% 20l9l 2018.6.28. / 2018.7.18.
I_-!%% HR %t)gll HER2 OM XloHA-I [ X—|0|A tc'>|'(|):|l' )gol_| o:l)g
gI7|d CDK4,6 2AHH|
LR a5
C| X}l S|, O|FZWH, QACH=, 34 (MONALEESA-3,7)
Xl &AM
N 7 2RI M E (PFS)
BpeS e
i AL Ol AF - (MONALEESA-3) PFS SY42 f+EHAESE S04z 12870 & vs.
HHEYUS - 7| AZE|+ EHAERE EO|F 20570
AlsS |
= = - (MONALEESA-7) PFS Y2 I%+Al £ 13.87HE vs. 7|AZ 2| +Al
S0 27570
: -3) EHAEREQ HEE
T ApEH (MONALEESA-3) ZH I HEFO
- (MONALEESA-7) NSAI EE= EtSA|E 2 O A E0 HEFO
Atcho| - Type B pre-NDA 3|9
AEYE [ FDA QH0 ofef X
~E7|7t 2018.4.6. ~ 2018.6.28.
@ MU(YLEXIR), M5(AHZIM, SAP, topline, EAXIZ)
@ M1AIEA f%‘) M5(patient narratives)
RTOR CTD =
RS A ® M2(8AXt=), M5(XE CSR)
@ M5(popPK E_n_kl)
® %|Z NDA AMHXZE
Eo|AbE |- 74$ A7 3[9| (2018.5.14. ~ 2018.7.2)
JE} Mg m=a DEHAEEEH(FT) WA EX|HBTD) OASMAHAA) B HMALPR)
(03] #2|2=(ODD) MAAiId [JProject Orbis [17|EH )
%5%1 | Az ™ E|EA|EEIAA|AI_|-O:I)
2y we | NEM S HIE|A(F)
S7HEH )Y 2019.10.30.
AnAte :
= QkOj H R Hormone Receptor (S22 $£8H)
HER?2 Human Epiderrmal growth factor Receptor 2 (AHEf HI|MZELEOIXITEX 2)
CDK cyclin-dependent kinase (AtO|22l o|E4Y Qlitztz 4
NSAI non-steroidal aromatase inhibitor (H|AHZ0|=A OtZOLELN| X )
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2 HNEY Pigray
(d=3) (alpelisib)
MHEHS NDA 212526
AHEHAL Novartis
S7t(HA)MHA
A= 2ol 2018.12.18. / 2019.5.24
HES HR ¥4, HER2 24, PI3Ka HO| &, TN == Mo|Y e
2I|H PI3KaOl| CHSH X &HES Zt& PI3K YAA|
EAR 4
C|x}tel 2RO, o|ZWH, AUCH=E, 34(SOLAR-1)
1* 0_'§_Jk-| N
N2l 224 (PFS)
"HopHx
(PIK3CAE Y HO|7} Qe FSEO|M AKX HIH
Sl Al O] At o PFS S U2 LHZ|M+EHAEZE F0jZ 11.070&(95% Cl 7.5, 14.5),
Al = QIof+ BHAERE SOI2 57708 (95% Cl 3.7, 7.4); HR 0.65(95% Cl 0.50,
0.85; p=0.0013)
- EHAESIEQ} HEE(Q
EALE - Data cut-off(2018.6.12.) 0|Z %X[Z MZEYUNX| 6271Y¥ A
- CDx: therascreen® PIK3CA RGQ PCR Kit (QIAGEN GmbH)
oSEoH - A A YA HA=2lE Tt Type B End-of-Phase 2 2|29
. X Oo|aH X|SH
Al FDA 280 o[ ~Id
- Type B pre-NDA 3|9 & ZAH
g7t 2018.10.16. ~ 2018.12.18.
@D SHRICH B & =9
@ M3(3.252.1 & 3.2.P3.1), M5(EAAE 8l CSR 22), M4(EDAM I
RTOR CTD R9%H)
HE=AM (3 M5(PopPK EI1A), M1(AIEALE
@ AAid, M3(2IH8El EEXtE), M5(XF CSR)
® M2, M5(EX A|EXtE, SAXIE), 7|EF NDA MEX=
E0|ALS - =9 %‘%Q sh=0f Ciet 43 744 3l9| ER Al CMC FH|of| CHsk =7t
B 3|9 AlEH
J|Et Mg maqa | DUSEEAE) ONUSASEXFETD) OUSEAAA) BFHEAPR)
13| # 2| 2FE(ODD) MAAid [Project Orbis [J7|EH )
z=2d o3 o]y eEa|d)
=LY $E MHEAL Sh= L HEE|A(F
S| 7F(H )Y 2021.5.13.
I ALS - CDx: MAXO|M &7} 22 K| XTHE o2 7|7|E AMESIY I}
= 2k0] H R : Hormone Receptor (ZE&Z +=&H)

HER?2
PI3Ka

Human Epiderrmal growth factor Receptor 2 (AHE HI|MZEHECIXI+E
Phospatidylinocitol 3-Kinase alpha (ZATIE| 20| A|E-3-7|L}OLA])

K o2)
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3 HEZE Venclexta
(Cf ) (Venetoclax)
+_| oﬂdg NDA 208573/S-013
MK AL AbbVie
317H ArEA
/AE Aoly 2019.3.6. / 2019.5.15.
FDA ¢ HM3F O|™o X2 d&0| gle Bty FZ Y HHH(CLL
48714 BMIE A=Z(BCL-2 M|
EE=R a7
C|xtel SXIQIHY A, 27, BMCYER, 34(B0O25323/CLL14)
1X 8 M N
M Rad DRI A (PFS)
5 "I
o 4 A 4 e
Al 27} - PFS 52 HBUAE QH|FFEFE NR vs. QH|FEFEH+22EFA
mL
= = £0{7 NR; HR 0.33(95% ClI 0.22, 0.51; p<0.0001)
. d Z=0O+7} o I:|=|_9_ EH
e QH|FEFEHt9 24
- 287020 FHAE SO F 2 2F FUYU0 ZEHEX %S
SEoIH H| S 71
Al - DIAF AIY
Hgo|7t H| S 71
RTOR CTD _
EA H| S 24
HETM
EO0|A}E _
Im H ez | FIT Q E~DN| |
J|E} Mg =z 2y DliHﬁEE_(FT) W[ E XY (BTD) LU EHAHAA) MU HAKPR)
B3| 2l2HE(0DD) MAAiId [JProject Orbis [J7IEH )
=53 HSAHAEPYHHES L)
Al Al zﬂ. O EH|(=
%LH '6;_1% - O I' T_ﬁL H |(T)
571 B 2021.1.8.
HFoArg -
= 2f0] B C L : B-cell lymphoma (BMZE ZZZF)
C L L : Chronic Lymphocytic Leukemia (ZHe ZZ A uiEd g
N R not reached (ZEE|X| &)
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4 HEY Calquence
HEY) (Acalabrutinib)
MEHS NDA 210259/S-007
AMHAL AstraZeneca UK Limited c/o Acerta Pharma
S{7HEHA) MY
S 2olel 2019.9.24. / 2019.11.21.
FDA 52 HM8Z O|FO| X|Z ZHO| Qs ThY = W (CLL
ig27|H BTK MEHX XA
EoER 47
C|x}tel SEQIHN, 27, M Z 2, 3A(ELEVATE-TN)
1% S8 AM .
ELT;'f S EIH M E(PFS)
o I'l_'l'
PFS Y2 OZ2tEFEIE FO T NRO5% Cl 342, NR) vs.
S M QA QHSLEZx ZEULA EoE 2267HYH95% CI 202, 27.6) HR
AE 23} 0.20(95% CI 0.13, 0.30; p<0.0001)
LA
= PFS SYUZS OfLBEZE|H+2HFEFT S0 NR s,
QHEEFW FZEEA B2 22670&(95% ClI 202, 27.6); HR
0.10(95% CI 0.06, 0.17; p<0.0001)
ARG - QH|SEFUNIO| HEQY L= CHEQ Y
e -
NESFIS H| S 74
Hg7|7t 2019.6. ~ 2019.9.24.
RTOR CTD H 20
HE=AM °
E0|Atet - NDA 210259/S-0062} NDA 210259/S-0070| 3tL}C| RTORZ ZEE

7|IEt g ==

O AEEHFT) MY AOIAEX| ™ (BTD) OASAAHAA) B HAAHPR)
W3 2|2E(ODD) MAAId MProject Orbis [17]EF )

=33 ZEAUEOILRERE|H)
2y wy LI AL ShZotA E2HA| |7t
5171 )Y 2021.2.5.
ZFaArg -

Chronic Lymphocytic Leukemia (Ztd &
not reached (ZEE|X| %)

ol

BhY YZRY W)
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5 HE Calquence
(8= ':g) (Acalabrutinib)
ﬂ oh.'jz NDA 210259/S-006
"*I' AstraZeneca UK Limited c/o Acerta Pharma
017H AMHEY
A= *9_|°El 2019.9.24. / 2019.11.21.
FDA 5¢Q H8F O|FOf St 7IX| O|4 X2E g2 Oty TN B (CLL)
EH87|H BTK MEHE X{sfi x|
EoFEE a4+
C| X}l SXOHY, S7H, B2, 3AHASCEND)
145 S5 A .
_: N S2EIYME(PFS)
saoa | BIHET
A|'6'4 - PFS %oOI-ZAI-S O|-7"E|-‘=' EEI L| '504-3 NR vs. OlE—IIEI.El +E|=E_|_A|E|I- =
a
Aqt HICIRAEL 2| EAZ £02 16570 2(95% Cl 14.0, 17.1); HR 0.31(95%
Cl 0.20, 0.49; p<0.0001)
HIOALE - CHEQH
AbEho| -
A H| S 7H
Hgo|7t 2019.6. ~ 2019.9.24.
RTOR CTD ol 21
HE=A °
E0|ALEH - NDA 210259/S-0062F NDA 210259/S-0070| &}Lt2| RTORZ HAEE
J|Et Mg maqay | DUSEEAE) BEUSISSXFETD) OUSEAAA) BEHEAPR)
W37 2|2%E(ODD) MAAd MProject Orbis [J7|EH )
£5d ZAAMEOLLEEZEIY)
MHEA Sh=0tA E 24| | 7}
sy on
S{7HH A)Y 2021.9.13.
HArg -

Chronic Lymphocytic Leukemia (2td &
not reached (=2 &|X|

MoElm A e

ot

)

OI—O
Lol:l
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6 HNEY Zejula
(d=9F) (niraparib)
MEHS NDA 208447/5-017
MEAL GlaxoSmithKline
SI7HEHZA)MHY
A= aolel 2019.12.23. / 2020.4.29.
HES gy ol 1% FXaH
XgI|1H CtE ADP Z&8tE A (PARP) A K|
EE=R 4+
C| Xt TR, O|FWH, =, 3 (PRIMA)
1X 25 A .
nj A FTIA Y E(PFS)
HIH
3l A1 01 A} (TH| D) PRS Y2 LIEHIHE F0l7 13.87§&(95% CI 11.5, 14.9)
Al 27 vs. YT 8270 & (95% Cl 7.3, 8.5); HR 0.62(95% Cl 0.50, 0.76; p<0.0001)
=] i
= - (HRd EHXHZ) PFS 742 L2HDE £0i2 219702 (95% CI 19.3, NE)
vs. 22k 10470 (95% CI 8.1, 12.1); HR 0.43(0.31, 0.59; p<0.0001)
oA -
d4Eo|H - Type B pre-NDA
A H| = 74
Hgo|zt H| 374
RTOR CTD
o A H| = 74
HsEx=AM
S0[ArE 71E Ne|7|s Che] o 27HE th=
J|E} Mg m==y OWAEESET) O U2IFSXFYETD) OUHHAAA) BPHUAPR)
(137 2|2FZ(ODD) MAAid [Project Orbis [17|EH )
=53 Mzt eto g EM M L3t E)
MAA S CHA CHA| 2k (==
sy sy | Do b St= CHA| CHA| 25 ()
571 A 2020.8.3.
HoALE

= %f0{ - P A R P : poly(ADP-ribose) polymerase (C}S ADP H&Eez L)
L=y N =1
S Al

HRd : Homologous Recombination Deficiency (&
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7 HEH Lumakras
GLEL:) (sotorasib)
HMEHS NDA 214665
AMHAL Amgen
S{7hHA)MHEY
/EE A0 2019.12.16. / 2020.5.28.
o= KRAS G12C 0] =& Tl g/H0|'d HI DM ZH(NSCLC) §¢Q 2Rt
xr27|H RAS GTPase A €?l KRASS| £ X|st&0o|n HO| 2etMd HE[ QI KRAS
G12C2| AN K|
Eoj3= 37
C| Xt 37K, TR, 24K (CodeBreak100)
15} o5 XM
P RE8 24 24 B S B (ORR), #H2 7| ZHDoR)
o7 5
SH Al Ol A} o/l =T
e o - ORR 36% (95% Cl 28, 45)
A ZAn} ’
- DOR L2 10.07HE =S 1.3+, 11.1)
- - CDx: therascreen KRAS RGQ PCR Kit (QIAGEN GmbH), Guardant360 CDx
7I€=|-_Tl_kl-o|-
o
(Guardant Health, Inc.)
Aol 81371
A - e-mail2 FDAO| 8H
g7zt H| = 74
RTOR CTD
— H| S 74
HE=AM
S0|ApE H| = 74
J|E} Mg o2 ll‘iﬂﬁééa_#(m li*ﬂ%l‘lr%xlé(BTD) -M%’SA}(AA) WM M AHPR)
W 3|7 2|9FE(0DD) WAAid MProject Orbis [J7|EF( )
=20 =op3etAY (A EaH)
MEA O 2|0 7 312 AL
=W g | )Y 2022.2.14
- - KRAS G12C AAtE K& AlE HO| 529 ZSE AMEY JAs AlHUEHS
AHE350] KRAS G12C BO| MEHE HI}
= 2] . O R R : Overall Response Rate (ZZHHISE)
- D o R : Duration of Response (£37|7h
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3 HEB Gavreto
H=9Y) (pralsetinib)
HEHD NDA 214701
AL Blueprint Medicines Corporation
S17HEHE)MH Y
/A|1E a0l 2020.6.30. / 2020.12.1.
- RET #10] Zf¢f == AHMTC)
ee RET 82 &d oM
g7 RET 7|LEM| A
°PE e
C|xtel CHAT, B7H, 1/24(ARROW)
11X R84
My He=
o 7 e & MK EHSE(ORR)
RET B0 Zrafid +=ZHFMTO)
SH ALOI A} - (O|™0f ZHETHE|Y & HHHEIHO 2 X2 2H2 RET B10| MTC) ORR
"fi; ° 60.0%(95% Cl 45.9, 73.0)
- Za - (OF0| FHERIE|L] i HIHEFLO 2 X2 HHO| QH= RET 10| MTC(n=29))
ORR 66%(95% Cl 46, 82)
RET 8¢ ¢4 dauey
- ORR 89%(95% Cl 52, 100)
ZFaAre -
- EoP1 Type B 2[2|(Clinical)
- Type B 2|9|(CMCQ)
ooy - Type B Breakthrough 2|2|(multi-disciplinary)
- Pre-NDA 3|9
- 2HAH A Z|2|(Application Orientation Meeting)
g H|S7H
Hg7|1 H| 37
RTOR CTD -
A H| S 24
HESM
E0| A :

7IEt g =27

OHAEEFT) MYEYUAAEXY(BTD) MYUSHANAA) BRUHAKPR)

W31 22E(ODD) MAAId EProject Orbis [17]EH(

)

E54 7Y EWE(EZEAMENH)
MEAL F=R24
=L S| S{7HA)Y 2022.3.29.
© MTCO| 42 =LHs{7tet O|=3{7t2| C|O|E HA| A0l L& 4ol
ARG
- (O] ™Al X|2 AHO| = RET 10| MTC(n=21)) ORR 71.4%(95% Cl: 47.8, 83.7)

R ET
- M T C : Medullary Thyroid Cancer(Z 44
O R R

REarranged during Transfection (88 &)

A XIOF
= TEEI)
nl

o
Overall Response Rate (Z{ZXHISE)




9 HNEY Tepmetko
HEY) (tepotinib)
MEHS NDA 214096
ﬂ*"*f EMD Serono, Inc.
ol 7H(HZ)MEY
A= %?_I o 2020.6.29. / 2021.2.3.
o= MET & 14 Z&(skipping)0| =HQIE =4 THY E= TO|Y
ee H| 4 M ZH 2H(NSCLC) BHAte| X2
XgI|H METS EXOZ &= 7|LbR| H|H|
EE= a7
C| Xt THAT, ZTH, 244(VISION)
1* °§k|
. u: iy 225 4 5 (ORR)
A e
Ald 2 - (01 x|2 Z2Oo| gl BHXh) ORR 43% (95% Cl: 32, 56)
EL
= (Ol K& Zo| A= 2HXh ORR 43% (95% Cl: 33, 55)
A Abet - Data cut-off(2020.01.01) O|F %|&T MZELMX 67/Hg A8
- QAN et 2 24 2|5 Pre-IND/Pre-Phase 3 =29
dEH - EEMA HME I7 X 2 E Type B, Pre-NDA (CMC) 3|9
- HIAMXIE MZE If7|X|F #3HE Type B (nonclinical package) 2|9
. _ S|o] &S ZAX™
Al Type B pre-NDA 29 = Z274
- FDA 2H0| o5 T
Hgo|zt 2020.05.20. ~ 2020.06.29.
RTOR 1D O M1 252, M4 BH, M5 (LA AtE2 R HOlH ME)
MEaA | @M R M2 2T M3 A, M5OI By XE)
=
® M1(AAids, A8ALE, M2(RE718 =3, M5(7|EF Y& Xt&E)
£0|Apg -
INAEEZH & Al O| Ok X| X Al ALA MAl
J|E} Mg m2 DliH____(FT) WL XAIE (BTD) MUK AHAA) WP U2 AKPR)
W3 72/2E(0ODD) MAAId EProject Orbis [17 IEf( )
=53 MO Y HZE HAMASTE
XA =1
sy ay | M EGS
57HHA)Y 2021.11.23.
HFIoArg gl ol E
m 0] . NSCLC: Non-small cell lung cancer (H|Z-AM|ZHH 2
M E T : Mesenchymal-epithelial transition factor (B7+%-41I| O[3 QIX}
O R R : Overall Response Rate (HEXNESE)
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10 H=3 Lorbrena
(MEd) (Lorlatinib)
HEHD NDA 210868/S-004
ﬂ’gﬂ' Pfizer Inc.
5171 )M - Y
/EE Aol 2020.10.30. / 2021.3.3.
FDA 2901 M= ALK %N TO|Y HIAMZEHA(NSCLO) Ol BHXtQ| X|=

2 7|H ALK % ROS1 E[Z241 Z|LiA| X K|
EoZER a4
C| X}l SXRHIE, 37, A= Z, 34 (CROWN)
11Xt f24d ox
- |6é|i)\ Z.I_S
SMUN | mopmse T (PF3)
Al 2z} - PFS L2 =2tEld F0|T NE vs. 32|XE|H F07 9371 &(95%
= Cl 7.6, 11.1); HR 0.28(95% CI 0.19, 0.41; p<0.0001)
EnALE - CDx: Ventana ALK (D5F3) CDx Assay (Ventana Medical Systems, Inc.)
- (2020.02) pre-sNDA 2|20 Af RTOR 0 & H|OtSIRSLE, RTOR O E
o|&f QAAA|E O _li 7 Cle Ci S Hio
ArEroO| 2 2| 5H |&9| top-line data”t ER3}ICH= = %3
- RTOR &¢Q! 0|% Type B pre-sNDA 39| (FDA2| OfH| SEH0f et 3|9
F &)
RS - AEAR AP A AMH O Y AH)
Hgr|zt 2020.9.25. ~ 2020.10.30.
@ EES1(AEAY), BEE501d Xff: UL, 3 S 7|IEN, 34 HIO|H ME
SAAMANY KtE, B A=
cTD @ AAid 2=
HEE=M _
RTOR ® BE534 ZAItE XM (CSR), BIMO)
@ 252, BE5(PopPK 211X, ISS/ISE), 7|Et NDA AMHEXIZE
RTOR A1H /50012 2020.8.17./2020.8.18.
Eo|AlEt - ANEE 20209.25.2H MESIJCH, X[SAE MENKA| EtAtg X
= S oforo
LS AT
O AMEHL2 HEF Zl(sNDA) HeZA, B &3, 4= MEEX 2US
J|Et Mg maqa | DUSEEE) ONUSASEXZETD) OUSEAAA) BFHIEAPR)
W3 1H2/2HE(0DD) MAAid EProject Orbis [17]EH )
=593 ZH|FOPY(EEtElE)
_ A A SH310| KR 25(F)
LY s 7Y 2022.05.11.
71 AL - CDx: ALK &4 TITH A|RHE2 MAXON S 2AFo| AR HESH
° S|7hEl MQITITHE O|=7|7|E Atgsio] Hot
= 20 A L K : Anaplastic lymphoma kinase (3&4 ZZZET Qliztz L)
NSCLC: Non-small cell lung cancer (H|ZAZH Rh
ROS1 c-ros oncogene 1 (c-ros ZYFHX}1)
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L. HIOIRo%E

- HEY Keytruda
H=9Y) (pembrolizumab)
+_| oh|'_'|2 BLA 125514/S-035
MAEA} Merck
017H“d7é)._|%1 !
A= Aolol 2018.3.23. / 2018.8.20.
/ o — =
Moo= EGFR TE= ALK 0|7} gl= TO|d HIEE H|2MZH H(NSCLC) BHAHfA 2]
ee 1%} K| 22 stetslstgunr HegH
=2I|H PD-1 A A
ToEE Y FA
C|xtel 2RO, o|ZWH, =, 34(KEYNOTE-189)
15} o5 XM N
—: R MK MZE(OS), 2 XIS ZE(PFS)
HItH
oS Y2 %I%%* totst B 11.37H€(95% Cl 8.7, 15.1) vs.
Sl Aol A F|EZCH+E A3 B NR(95% CI NR, NR); HR 0.49(95% Cl 0.38, 0.64;
=]
AlE .- p<0.00001) o
PFS S U+ UststeH 497§ (95% Cl 4.7, 55) vs.
FIERCH sdslst o 8.87H&(95% Cl 7.6, 9.2); HR 0.52(95%CI| 0.43,
0.64; p<0.00001)
El'ﬂkl'"g‘ ||:|-||EE-IIA|I: |:|| HH:L 2|.o|-_9_tHx|9|. I:g_g_l'z_oq
AEto| = - 2018 22 FDA Teleconference X&
Ak - FDAZRE A RTOR A1H Qloz Hojg AS A &S
Hg7|7t H|- S 7}
RTOR CTD
A H| S 7Y
HESM
EO|A}SH _
J|Et Mg maa | DUSEEAEN) ONUSASEXFETD) OUSEAAA) BFHEHAPR)
3| H2|%E(ODD) [JAAId [roject Orbis C17|EH )
%5%1 7| E RO mluzaxm
MHEA St ol of| AL
%LH .63%'_ - s I' st oA |(
5{7t(H )Y 2018.12.17.
ARG - = S{7tArEle| F R AT EMZNE J|XEIAS
= 2F0f NSCLC:

PD-1

Programmed Death-1

Non-small cell lung cancer (H|ZAA|ZH 2h

(MIZOZA +=EH-1)
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2 HNEY Keytruda
HEY) (pembrolizumab)
MHHS BLA 125514/S-055, S-056
AMH AL Merck
S{7H(HZA)MHY
A= Aolgl 2019.1.30. / 2019.7.30.
o= PD-L1 &l o[, O|Fof 1k HMAIQW XRE 2H2 0| Q= xfest
ee 24 TN EE HO|M MEZoo| X|E
g 7| PD-1 A
B4R Mo A
SXIOHIN 27 TANEL
C|X}ol a7 r:|_|-0|:ILL A _ TS o, o/ll, o (L
| Xt S7H, T, 28(KEYNOTE-180) 3 AHKEYNOTE-181)
1X 24 - = SHAH =
= ;;ﬂ; 2 34X HHS B (ORR) HHMZEOS), S SME(PFS)
0S TYUS YztatoH
6.77H&(95% Cl 48, 86) vs.
SHAIOI AL ZJIERCHE 1037H&(95% CI 7.0,
AlE 243} PD-L1 2 d(CPS>10)Q 2} 13.5); HR 0.64(95% ClI 0.46, 0.90)
=- 353°| ORR 20%(95% CI 8, 37) PFS ZoZte  storsisioHm
2370 €(O95% ClI 2.1, 3.4) vs.
F|ERCHE 3.27H8(95% Cl 2.1,
4.4); HR 0.66(95% C| 0.48, 0.92)
71 ApSH - SHIRICIE 222 A|7|0f 37t AN gl 591 b2 El(Agilent - PD-L1
IHC 22C3 pharmDx; P150013, S016)
Atcko| = - 20194 12 FDA Teleconference XI&
AMgdt - FDAQ TC XS Edf| HME /A= 0 Chst =2 U 3o
Hg7|7t H|- S 7}
RTOR CTD
— H| S 7Y
HESM
E0[ALS -
J|E} Mg =z Dl_iHﬁEEE_—”.(FT) DQN%I%%XIE(BTD)pﬂ%é)\f(AA) W2 & AHPR)
W 3|7 2|2f=(0DD) WAAId [roject Orbis O7|EH )
E54 JIERCIFEEEZFT)
AlX Sl off A (=
%LH .63% - |_c>*|' ot Ao A |(T)
s17l(HA)Y -
AL -
= 2k PD-1 Programmed Death-1 (MZO|'ZAt +=8%-1)

cC P S Combined Positive Score
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3 HNEY Keytruda
(B=23) (pembrolizumab)
MEHS BLA 125514/5-089
AME AL Merck
S7tHA)MHY
AE 20l 2021.5.24. / 2021.7.26.
HES I19d =7 4584 Y X9 K=
HgI7|H PD-1 A H|
EE=R HOH FAb
C| X}l SO, o|ZWH, SMCHET, 34(KEYNOTE-522)
1*[‘ _ﬁ__'é‘_kl
HA|SIA QXM HIK O AL A=
T 7pe A HE| SN kMBS (pCR), FAFA M E(EFS)
pCR HIE2 A+ otat@ H/bT 55.6%(95% Cl 50.6, 60.6) vs.
HHAY 271 J|ERCH+ e deteta ¥/7| ERTHE 63.0%(95% CI 59.5, 66.4)
—-_— Lo
AlE = EFS HIS2 QIot+ 3Bt H/QIOfE 24% vs. 7| ERCH BBt
/Z|IEZLCHE 16%
- SUEA ZnAAE T 784, CIEF 3909)
oA -2 M BEX2H(necadjuvant) S 2 LISt #HNt HE @F 2|1
Ol =& 7 EXQHB(adjuvant)2 2 tH=E 2
o3 - 20213 53 FDA TC T
MEdr I PN ST RPN T ES IR S
Hgo|7t H| & 74
RTOR CTD
= H| & 74
HESM
S0|ApE -
J|E} Mg ==y O AEESHFT) MeLOIFZAIZETD) OUEHAAA) W IHAHPR)
3]+ 2|2H=(0DD) [JAAId [Project Orbis [J7|EH )
=59 JERCIFEEEZFE)
Al KA S0l Of| A L[ (=
oy sy | 0O b St A Of| ALY ()
s17l(HA)Y 2022.7.13.
HOALE -
m %0 . p CR : pathological comprete response (E2|&t% 2tMEHS)
EFS : eventfree survial (RAHAME)
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4 HNEY Kadcyla
HEY) (ado-trastuzumab emtansine)
HMEHS BLA 125427/S-105
AMHAL Genentech, Inc.
S7IHA)MHY
/-*—l%‘ 20l 2019.2.4. / 2019.5.3.
H8F HER2 &Y =7| gutet
2I7|™ HER2 B &N 2of=E = H|(ADQ)
FEER GO AL
C| Xt FEQIHE, 37, =T, 34(KATHERINE)
1% gE 4 . .
o7 A FUEH Y 4E(DFS)
Y - IDFSQ| 3LIR) A2 UM B8-S EfASRYACH SO0IF 88.3%(95%
Al <l Cl 858, 90.7) vs. ERIAEFE EQ & 77.0%(95% Cl 73.8, 80.3); HR
0.50(95% Cl 0.39, 0.64; p<0.0001)
A1 ALSH CD.x: PATHWAY Anti—HER—Z/neu (4B5) Rabbit Monoclonal Primary
Antibody (Ventana Medical Systems, Inc.)
el H| S 7N
g - FDA H|Qtof 2t X
Mg7|7t 2018.11.28. ~ 2019.2.4.
RTOR CTD -
gyt H| S 24
HESM
So|ARg :
JIEt Mg e | DHSSEAEN) EHUSSEAZEID) DHSEAAA) BFHHAPR)
3| #2|2E(ODD) MAAid [JProject Orbis (7|EH )
=59 ML 2t (ERtAF TR AT
2w | NEA Faes
5171 )Y 2019.8.8.
HFoArg -
= 2f0] A D C : Antibody Drug Conjugate (&H| & Z8HA))
-1 D F S : Invasive Disease Free Survial (FASH ZH M=)
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c HNEY Jemperli
EEDB) (Dostalimab-gxly)
HEHS BLA 761174
L AL GlaxoSmithKline
S7HHB) M"Y
A= 2olel 2019.12.19. / 2021.4.22.
Moo= HESHFRYRE X & E&= XEE T2 = MA>E
ee =X 57Ze(dMMR) Y £ Tdd AsU et Xz
8718 ¢ PD-1 EHEEEH|
Fo{3= Ho At
C|xel CHAE, 7, 1/24(GARNET)
11X 84
. M HbS & (ORR), 2HS7|7HDoR)
sHAlQA | HIMHS e =
AE - ORR 42.3%(95% C| 30.6, 54.6)
21
- DoR YU ZHSHXA| LEZ(HP| 2.6, 22.4+)
oA - CDx: VENTANA MMR RxDx Panel (Ventana Medical Systems, Inc.)
deo|y - Type B pre-BLA 3|9|
NESFILS] H| 2 7H
Hg7|1t H| 3 7H
CTD
H|&27
RTOR M2 A | S 7H
sojapat | RTOR MNEHAOLE Covid-19 422 GMP HFHE Z=ALIL X[ E[Of
Xe|7|sHo] X|eE
J|E} Mg ==y O AEE(FT) WIS X (BTD) WMAISHAHAA) WM AHPR)
e = = (13| 2|2H2(ODD) MAAid [IProject Orbis [J7|EH )
=53 | (A2
Al Al I EtAADAZEO
Y §S +'—°f CEL ES—
S{7HEHE)Y 2022.12.14
Hamg S H8T L8 HOIg (AMMR/MSI-H)
= 20 - dMMR:

Duration of Response (&t

olo
d
N
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- HE Tecentriq
G l:g) (atezolizumab)
MHHS BLA 761034/S-25
AME AL Genentech, Inc.
S{7hHA)MEY
A= Aol 2020.1.24. / 2020.5.29.
H8S O|MO| MAl X|2E HHX| 2 HH E7ts5% ZHMEY 2HXto| XK=
8718 e PD-L1 EHEEA
EoE=z O AL
C| X}l SRQAHE, S, SHHET, 34 (Mbrave150)
1*[‘ _ﬁ__g_kl
K| AH= DXISHAY =
- 0S 5YU2 OtH EZ2|FH +HIHIAIFE F 0T NR(95% CI NE, NE) vs.
3l Al 01 A} A2t Y S0 F 13.27&(95% Cl 104, NE); HR 0.58(95% Cl 0.42, 0.79;
N 221 p=0.0006)
- PFS YU OtH ZE|FE+HHIA|FE £ 6.871&(95% Cl 5.8, 8.3)
vs. 22HH Y F02 4370 €(95% Cl 4.0, 5.6); HR 0.59(95% Cl 0.47, 0.76;
p<0.0001)
ARG - HHIA| RO 250
dEo|y H| S 74
M dpey 3|AL LAY
Hg7|7t 2019.11.5. ~ 2020.1.24
RTOR CTD
~ H| S 74
HE=M
Eo|k|-'6'l-
Tl A E E H '6‘4A|o OFZ x| ™ INE-~PN| )\ Al
J|E} Mg =2 DliH___:( T) MULGSAE(BTD) OIS HAHAA) WP HAHPR)
W3 722 =(0DD) WMAAId MProject Orbis [(J7|EH )
E54 E|M E gl (Ot Z 2|7
Al A 5t
g ug| oM Feazsn
s17l(HA)Y 2020.7.31.
AL -
= 2FQ§ PD-L1: Programmed Death Ligand (Z21HE AE Z|ZtE)

o s
PFS:

Overall Survival (FIH|AZ=)

Progression Free Survival (FTI &M E)

o
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. HNEY Opdivo
(d=3) (nivolumab)
MEHS BLA 125554/5-082
AL Bristol-Myers Squibb
S{7hHA)MHEY
NS ol 2020.2.6. / 2020.5.26.
Moo= EGFR E£ ALK HO|7} gle Hold E& ML HIAMEHQO 14t
ee K22 A O|HE|25, W3 J|ut sjstay 25|90 HEaH
87| PD-L1 | H|
EE=R Hao AL
C| X}l SRQHNN, 27, EAIER, 3A(CHECKMATE-9LA)
11 ogAM
. S M MEOS)
gy | BHES
A . 0s BYS LsRY.omRE.#IIlE sisay oz
= o x| o
A} 141702 (95% Cl 13.2, 16.2) vs. M2 7|8t Stst ¥ FEo 2 10.77H&(95%
Cl 9.5, 12.5); HR 0.69(95% Cl 0.55, 0.86; p=0.0006)
HaArE - o[ 2E W J|ut ost Hiat HEE0
ool -
NESEIL) H| S 71
Hg7|7t H| 57N
RTOR CTD _
EA H| S 24
HETM
£0|Apg =1 ] S = Pl ey (o1
J|Et Mg maqa | DHSEEHED) OHULASESXEETD) OUSSAAA) B HSAPR)
03| 2|2E(ODD) MAAId EProject Orbis (J7|EH )
E54 SOEFHEFE)
AlHHA o OFZ T O{=AIS| A
%LH .?.3% N S I' St R E S UT A B AL
o17h(HE)Y 2020.12.16.
HaArE -
m /0] . PD-L1: Programmed Death Ligand (Z21HE AtE 2|ZtE)
O S : Overall Survival (FIH|ME)
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8 HNEY Opdivo
(&Y (nivolumab)
MEHHS BLA 125554/5-089
L AL Bristol-Myers Squibb
S{7HHA)MEY
AE ol 2020.08.24. / 2020.10.02.
HES 20| 27ts%t &4d 85 FU|FT HQ XM 15 X[ &
I PD-L1 A |
EodR Y FAL
C|xtel SR, 27, EAOER, 3AHCHECKMATE-743)
11X 24
b # - T K| A Z(05)
HIH
S M QA 0S SY¢2 L=F&+0/He| 2 Eo2 18.17H2(95% ClI 16.8, 21.5)
AME at vs. 2 7|Ht State e EoE 14.170”€(95% Cl 12.5, 16.2); HR 0.74(95%
Cl 0.61, 0.89; p=0.002)
ARG ojlz| 2t HEEJ
AEHo|E -
WNESFIS H|3 74
HgI|7t H| 3 74
RTOR CTD ol 2}
HE=AM
EO0[ALS - 87} £t= 7|ZF - 1459

7lEt Mg Z=a

O AEEFT) O

FEXIH(BTD) O

Al Al

| T |

AHAA) W<
(]3] 7 2|2FZ(ODD) MAAid EProject Orbis [J7|EF )

o

2 AHPR)

=53 SLOEFUESRY
MHEA B Q L OF T OI= AIB| A
i‘LH .?3%'_ - - o I' _-'jf Do -dT™ | |'
S{7HH )Y 2021.6.10.
DAL -
= 2F0] PD-L1: Programmed Death Ligand (Z2#E AR 2|7HE)
O S Overall Survival (HIH|AZ)
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9 HEY Opdivo
(@=93) (nivolumab)
MEHS BLA 125554/S-090
L AL Bristol-Myers Squibb
SI7HEA)MEY
5= ol 2020.08.20. / 2021.01.22.
HES T MMERO 1X K&
£g71d PD-L1 XX
EoE= ESELEESNG
C|xtel SRQIHNN, 27, M= R, 3AHCHECKMATE-9ER)
1X S8M N
_I i ST HYE(PFS)
ayga | BHET
AlS - PFS 5YU2 LIEFE+7IETE[EH B0 16.6701&(95% Cl 12.5, 24.9)
. Zu} vs. 2=L|E|E S0 8370 &(95% CI 7.0, 9.7); HR 0.51(95% C| 0.41, 0.64;
p<0.0001)
oA - FHRETHE|EHI HEE O
ATy -
Agube H| 374
Hg7|7t H| S 74
RTOR CTD ul27)
HE=AM
EO0[ALE - S17F Bt 7|2F - 29
J|E} M T2 DJ‘iHﬁEEE:H(FT) Déﬂ%l%t%XIE(BTD) _Dﬁ%*é!Af(AA) W2 HAHPR)
[13]#2|2HE(ODD) MAAid [Project Orbis [17|EK )
£5d SLOEFLUESFED)
sy ay | HEM S0 L OFE T AT A|B|AL
S{7H(H )Y 2022.2.14.
HArg -
= 2F0§ PD-L1: Programmed Death Ligand (ZZ2-E AR 2|ZtE)
P F S : Progression Free Survival (FZI3dE)

r
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- HEY Opdivo
(GIEE:)) (nivolumab)
MEHS BLA 125554/S-091

Bristol-Myers Squibb

2020.10.14. / 2021.04.16.

HES Y Es MOl MY, fAE Mete Meh £ Aol 1%t X2
=27|H PD-L1 A H|
EOER o A
C| X}l SAIEE, CH7| 2, S7H A 34 (CHECKMATE-649)
15X 854
pS PLES Tl A=
W7 A 4 4=(0S), F (PFS)
2E 2Rt
- 0S BYUL LIEZU+mFOLFOX6/CapeOX E0= 13.87H&(95% Cl 12.6,
14.6) vs. mFOLFOX6/CapeOX £0i& 11.67H&(95% Cl 10.6, 12.5); HR
0.80(95% C| 0.71, 0.90; P=0.0002)
© PFS 3Y U2 L2 +mFOLFOX6/CapeOX £ 7.770&(95% Cl 7.1,
SHAIOI AL 8.5) vs. mFOLFOX6/CapeOX F0ix 6971 &(95% Cl 6.6, 7.1); HR 0.77(95%
S . p=
AE 2 Cl 0.68, 0.87; F: NE)
(PD-L1 CPS 25 ZXt)
- 0S BY U2 LIZF LY +mFOLFOX6/CapeOX F0= 14470 & (95% Cl 13.1,
16.2) vs. mFOLFOX6/CapeOX £z 11.17H&(95% CI 10.0, 12.1); HR
0.71(95% C| 0.61, 0.83; P<0.0001)
- PFS Y2 LEZ 2 +mFOLFOX6/CapeOX £0I2 7.77H&(95% Cl 7.0,
9.2) vs. mFOLFOX6/CapeOX £ 0 6.0712(95% Cl 5.6, 6.9); HR 0.68(95%
Cl 0.58, 0.79; P<0.0001)
AL EFREO|Z|0|CIA S gz 7|8 oiste i HEF0
M-la-orr_ﬂl _
NESFILS H| =74
Hgo|7t H| S 74
RTOR CTD B2}
HE=M °
SOolArE |- &7t BhE 7[ZE - 39
J|E} Mg ma OWAEEFT) OHMAAZXIEBTD) OLEHAHAA) B HANPR)
3] 7/2/2FE(0DD) MAAid MProject Orbis [7IEH )
=53 SLEFLH=FY
Iy we | MHE A} ot @ L OFZ S AT Al AL
517h(H3) 2021.6.10.
AL -
= 2F0§ PD-L1: Programmed Death Ligand (221 &l ALE 2[ZtE)
O S : Overall Survival (IH|MZ=)
P F S : Progression Free Survival (%12 @!-".f—)
N E : Not evaluated for statistical significan
C P S : Combined Positive Score (B8t & )
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. H=d Opdivo
H=29Y) (nivolumab)
MEHD BLA 125554/S-092
L AL Bristol-Myers Squibb
S7EB)HUEY
/A1E sl 2020.10.16. / 2021.05.20.
Hox= & M BEZQH(necadjuvant) 2 2 SIEHEIALM @ #(CRT)S 21 2tH
ee HH=E Al = THR Heloty Zotg Stieh AR = fAEEER
X871d PD-LT XX
Fo3= g A
Clxtel FELAHY, 0FYH, AAHZE, 3H(CHECKMATE-577)
1X a8 M
EI ;ﬂf S M E (DFS)
MUY S
A 1 - DFS 3YU2 LIERY T 22471&(95% Cl 166, 340) vs. /2f F0i7
= = 11.070&2(95% CI 8.3, 14.3); HR 0.69(95% Cl 0.56, 0.86; p=0.0003)
Xk ALt =& T EZX Q% (adjuvant)
FEUE -
TEE ey
Hegoiz H| S 7H
RTOR CTD a2
HEz=M
S0[Atg i R
I H &4 FIZ K| A 2 Al O A Al
J|Et Mg maqa | DUSEEE) ONUSANSXZETD) OUSEAAA) BFHIEAPR)
03] #2|2FE(ODD) MAAid EProject Orbis [17|EH )
=53 SHEFL=SFY
auy | HEM SRR BT AT
S{7H(HB)Y 2022.2.14.
Faae :
= 2f0f PD-L1: Programmed Death Ligand (Z21ME AE Z|ZHE)
D F S : Disease Free Survival (REEHMZE)
C R T : chemoradiotherapy (&AM 2Bl
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HEY Opdivo
12 )
(‘dE29H) (nivolumab)
MEHS BLA 125554/S-097
L AL Bristol-Myers Squibb
SI7HHZA)MHY
AE 20l 2021.03.03. / 2021.08.19.
HEE ZX[EM = Y /YO 2 28 H&5E LHLMIBC) BHAL
£g7|1H PD-L1 XA
B4z Mo FA
C|xtel SRQUIN, O|SUA, QAUCHER, 3A(CHECKMATE-274)
1*'- _ﬁ_g_kl -
T S EHMZE(DFS)
(RE 3 H
&141 Ol A} - DFS SYU2 LUSFY 20870 E(95% ClI 16.5, 27.6) vs. 2If F0{T 108
oeee 7H °J(95°/ Cl 8.3, 13.9); HR 0.70(95% C| 0.57, 0.86; P=0.0008)
A F< i " ot
(PD-L1 LA >1% 2HAtw)
- DFS 3% % I—I%EE NR(95% ClI 21.2, NE) vs. 21 E0 84712 (95%
Cl 5.6, 21.2; HR 0.55(95% Cl 0.39, 0.77; P—0.000S)
e gn PN -1s - = 2 EX9Y(adjuvant)
ooy -
A HiH H| S 7H
g7zt H| =71
RTOR CTD ol 2}
HE=AM
E0[ALE - 5|7t B 7|ZE - 14Y
H q 2 Al O M Al
J|Et Mg maaa | DHAEESAED) OHUSASEXEETD) DHSSAAA) MU EAPR)
3| 2|2E(ODD) MAAiId [IProject Orbis [J7IEH )
59 SCEFUSRY, FUXMED)
sy ae | SEM R0 OFE T AF A B|A}
5{7H(HE)Y 2022.2.14.
HIOALE -
= k0§ PD-L1: Programmed Death Ligand (ZE21#E AIE 2|ZtE)
D F S : Disease Free Survival (FZ& M=)
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. HEY Opdivo
CEEY:)) (nivolumab)
MEHS BLA 125554/S-112

Bristol-Myers Squibb

AHAL
St MUEY
/A= soly

2021.12.13. / 2022.03.04.

o —=
HE8S HH 7t58HEYA7| 4cm O|A = UM 2IZH) H| AN ZEH H(NSCLC)
2I|H PD-L1 A H|
F03= o FA
C|Xtl iy, S7H, SHHEF, 34(CHECKMATE-816)
1% 84 5
A= HalstAd Q) o
EFS 542 LIZFE+9z7|8 otata ¥ S0 31.6701&(95% Cl 30.2,
SHAIOI AF NR) vs. 37|85t steta g S0z 20874 (95% CI 14.0, 26.7); HR
neEee 0.63(95% C| 0.45, 0.87; p=0.0052)
Al Aqt ey
- pCR2 LIZF -+ 27|48t 35t ¥ E0F 24.0%(95% Cl 18.0, 31.0) vs.
B Z7|H st ¥ EOolFE 2.2%(95% Cl 0.6, 5.6); X|&2 X}0|(%) FHX|
21.6 (95% ClI 15.1, 28.2; p<0.0001)
= N HXQH H
A D ASH T= Ei(neoadjuvant)
- B2 TIHE St ML HEE
ooy -
N ES ) H|-Z 7K
HgI|7t H| S 74
RTOR CTD i 20
HE=AM °
EO0[ALE - S{7F Bbx 712 - 131Y

7IEt g =27

OWAEERFT) OHMUAFEXIE(BTD) OMUHHAHAA) B2
(13| 2|2HZ(ODD) MAAid EProject Orbis [J7|EF )

A AHPR)

XL SO (LE2Y, REANZY)
AlX A st OFIT DI X AIS|A
%LH .?.3% S I' St L RS HFAIZAL
5{7HH A 2022.10.26.
Fa :
s 2FO{ PD-L1: Programmed Death Ligand (221 = AtE 2|ZtE)

pCR
EFS

event-free survial (

pathological comprete response (B2 2tHEHS)

DAY E)
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HNEY Opdivo

H=29Y) (nivolumab)
MEHHS BLA 125554/S-105, BLA 125554/S-106
AL Bristol-Myers Squibb
{7HEH )L HY
A= 2012 2021.06.18. / 2022.05.27.
HZ8S A £7tset MM s Mold Az HEMNZESCO 1A X[=2
27|H PD-L1 A |
EodE ESELEEN
C|x}tel SRQIHNN, 27, BN ER, 3AHCHECKMATE-648)
1% 84 N
HRME AR RES
T 7 2 4|’ =(0S), & (PFS)

- 0S BYUS LEET+0/EE| 2 13.77H&(95% ClI 11.2, 17.0) vs.
stotslst | 9170 ¥ (95% ClI 7.7, 10); HR 0.64(95% Cl 0.46, 0.84;

P=0.0010)
PFS SYUZS LZ2FU4+0|HE|22 4070 (95% Cl 2.4, 49) vs.
stototstQ ¥ 4470 2(95% Cl 2.9, 5.8); HR 1.02(95% Cl 0.78, 1.34; P=NS)
(ZE A
|.

- 0S YL L=2oh0/ZE|R2 128702 (©95% CI 11.3, 15.5) vs
ZEFQZ2m|0|CIA Sl sz TiHt sttt 107712 (95% Cl 9.4, 11.9);
HR 0.78(95% C| 0.65, 0.95; P=0.0110)

PFS LU LISZH+0|EH2[EY 297H895% Cl 27, 4.2) vs.
=FZ2m2|0|CA S a3 T8t ot ¥ 5670 (95% Cl 4.3, 5.9); HR

A 1.26(95% CI 1.04, 1.52; P=NT)

e<nl} * ZEF 2 mf2|0| A 'i B2 7|8t tete M HE 50

(PD-L1 >1% ZHX)

- 0S EYYES LERU+EZZO2(0|LA U €z J|ut st
15.470H&(95% ClI 119, 19.5) vs. SEFQZL|Z|0|CliA % iz 7|t
stste ¥ HR 0.54(95% Cl 0.41, 0.71; P<0.0001)

- PFS Y2 LUSFEL+EFQEO|0ICA XU sz 7|8 zteta
69701 2(95% C| 57, 83) vs. ZERQEI|2|0|CIH 9l 82 7|t 3}stQ H
HR 0.65(95% Cl 0.49, 0.86; P=0.0023)

(ZE 2HXh
0S &Y LEFEY+EF2O|2(0|HA AU &z J|d st
13.27H&(95% ClI 11.1, 15.7) vs. % QEI|2|0|ClIAH 9 w2 7|Ht 35t H
HR 0.74(95% Cl 0.61, 0.90; P=0.0021)

© PFS Y¢S USFU+EFQ20|2|0|CA U wHZz 7|8 st
5871 #(95% Cl 5.6, 7.0) vs. EF2LEI|Z|0|CIA Sl B3 7|4t st H
HR 0.81(95% Cl 0.67, 0.99; P=NS)

. O“-'E I:ll:ll-—| HeE _

AT ApS |Ze|f2a HEF0(S-105)
EZQZ0|2|0|CIA U HZ 7|8t 35k Bt H-E8 5 0{(S-106)
oaEoly -
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RIS ZE]
g7zt HlE
RTOR CTD _
— H| SN
HNEeM
SOJA |- 8ot ©% Jizt - 1Y
J|E} Mg m=a DA EE2HFT) OAHMFZXIE(BTD) OMSZHAHAA) M 2AKPR)
[13]7/2/2HE(0DD) MAAid MProject Orbis [JZIEH )
IEY SOEx(U25Y, ROANEE)
MAE AL R AFESUF A
=LY sigl S{7(HZA)Y 2023.03.22.
A D ALS =L 38T 9F Aol (PD-L1 2 M (21%) BHAH
- CDx: PD-L1 IHC 28-8 pharmDx 7|E AL&
= %f0f . ESCC: esophageal squamous cell carcinoma (A= HEMER)
N S : Not Statistically significant (EAXM2Z FIHX| %S
N T : Not evaluated for statistical significance as per pre-specified hierarchical testing procedure
O S : Overall Survival (BIH|AZ)

PD-L1: Programmed Death Ligand (221 E AtE 2|7tE)

P F S : Progression Free Survival (FTIEME)
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= HNEY Enhertu
(Ed29F) (trastuzumab deruxtecan)
MEHS BLA 761139/5-022

Daiichi Sankyo, Inc.

2022.5.26. / 2022.8.5.

LAAL Ex 3ot Y(adjuvant

chemotherapy)2 &= O|Liofl X{st, FDA

o= = s 61Y
ee SOIEl Ao s =ol=l A =7tsst & MO HER2 X
(IHC 1+ &= IHC 2+/ISH-) {4t stxtol K| &
27| HER2 HA TN 4= S2H|(ADC)
EqAR Mol FA
C|xfQl SXQIHIAE, 7, BMHET, 34 (DESTINY-Breast04)
OB A
% w23 2RI M= (PFS)
"HItHx
(HR+ |2 2Hxh
PFS Y4t EAAEFE HEAHTE 10170 (95% CI 9.5, 11.5) vs.
stetsistQ ¥ E0i 5470 2€(95% Cl 44, 7.1); HR 0.51(95% Cl 0.40, 0.64;
8l Al O] A 27t p<0.0001)
AME (HH| ZHXh
© PFS 3Y4t ERAREFY HEAHTZE 9.97HE95% Cl 9.0, 11.3) vs.
stetsistQ ¥ E0i 5.170€(95% Cl 4.2, 6.8); HR 0.50(95% Cl 0.40, 0.63;
p<0.0001)
- N 2753 == MOl HER2 NEH Qo ofX} A
oA CDx: PATHWAY anti-HER-2/neu (4B5) Rabbit Monoclonal Primary
Antibody (Ventana Medical Systems, Inc.)
HEo|Y H| S 7H
NESFIS - X7 FDAO| O|HYZ AlIA
Mgz ol
RTOR CTD @ M1AIEARE, AAid), M54 HIOIHME, SAHXE, PopPK E11A)
HE=M @ M2(aekz|st 9oh) M5(cE-HS 24 H1AM 9 HO|EHME)
EO0[ALS -
Im H fer | = q E~YN| |
J|Et Mg mza DliHﬁEEE:.(FT) .ﬁ)‘n_|9|.9|Ex|§>.(BTD) D.*.J—.’&.AHAA) WA AHPR)
[13]#2|2HE(ODD) M AAid EMProject Orbis [17|EF( )
=53 A5 EF100mg(EtAEF L EAHTH
N MEA} SHZLCHO| O| W AT ()
Ll 1§|_ - O [ — T
= E2 gt :
ARG -
= 2%f0{ . A D C: Antibody Drug Conjugate (&K %= 2THH))
- H E R 2 : Human Epidermal Growth factor 2 (217t AI|MZ ZA|QX =84 28)
| H C : Immunohistochemistry (H<Zx 2%}t
I 'S H : Insitu hybridization (In situ £3H)
P F S : Progression Free Disease (FZI3HZE)
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AE £ A b NN A EREPON
s (Fast Track, FT) B (Aacdlerated Approvdl, AR (Priority review, PR)
! Designation, BTD) ! !
IND & SA| & IND & SA| £& = NDA, BLA, 7|57t
1 0|l= 1 0|= olofEel R= g At
BLA = NDA AF | = 24 QNS B2 B FHE A=
zolo] K| Al | % 2lof Fof Al 2= A0 A3
st g s o 22 Ay =T Ae
INES JHERE XPELPE 60 JHER} XPELE a0 e s n HERE XPELRE 60”2
2F OlLf X|Hole 28 Ol x|gol& 28 OlLf XFYoF 278
- PMAEZOR £
REIRIS PP 2
BLANDA &= gt
Az =2 60Ol
S| &4 FDA dAMED 3| FDA 2| AtZit & | » CHE| E7HHI) £ | w0 AAPRIES 10713
ol &5tof 7Y SH oMeEE & = S Yot HDIM 67lE=
o 42HE Vs off YA Ak F19E AT Y th=
(2l2f Of}A], Pre-IND XY =2 S| 7HAlE
0lg, 25 g4l = =5 YA
& 24 =2 57t HE2 ZURE 2
£ 2kl East ot o Al = 57h
4 A= gel, 88
HESO|Lt HHIX| &
28 S ot =21 5
CHE Eal N Al N n U BF A e Sls
M= U AHPRIRE A FHHAKPR) 7t FHUHAKPR) 7ts
A SHAKAA) 7S
= FD&C Act13) 506(b) FD&C Act 506(a) s FD&C Act 506(c) = PDUFAT16)(1992)
H 24
5S FDAMA™) Sec.112 (2012) (1992)
(1997) FDASIATS) Sec.902 = FDASIA Sec.901
21 CFR part 312 (2012) (2012)
subpart E = 21 CFR part 314,
subpart H
s 21 CFR part 601,
subpart E
Y= Expeditied Programs for Serious Conditions - Drugs and Biologics(2014)
2tQl

6) TAlSEHAAKRolling Review) :

2 o

g YE RERE tHAXCz HEY + UEE St M= S7HIEMT dF
HOA] YAMIFO ALK Be QEHO 57k BRieE 22| 37 L] Al
UCE AESHAZE 2P F2, MAE HAHIES F7t2 E FR0| 7hsoitt

7) (1) 71E X=H0| Gl 8% £ ) 7IE XRHO| A= 82 (@) 7IE A=Y

e HHO| =aE EO|ALY, (b) 7|IE KN=EY £ 2

(€ 7I1E XZH<et 2ot AHEOHA| Rots Y X[2Het BatHoz AL 7

CHE| M0t S92 DotALt Stis A=d=it3el 7tsds €€ =+

Wdots So B0l AN AT SEIE WAL, () 358

g+ A= 87

(EX: el Fa= MEUA AR,
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8) FDASIA2| Title VI, Generating Antibiotic Incentives now(GAINE SCHst HHS -‘?—lﬁééfE HRSO| X|2H =2
IN [=

10)

11)

13

)
14)
15)

)

Ol OIX| ALES 2[5t MK STl el 7o 2ot 7‘°*0|Ef GA
7|28 SSSHH Qualified Infectious Disease Product(QIDP)E X|HE £ ULt QIDW’S’E g2 AMoF2
AEE X|F W M0 HEsiot sHX| 2 QIDP= 0| 7+O|=2tQl(Expeditied Programs for Serious
Conditions - Drugs and Blologics )9 %*%’-loﬂ ZSHE|X| Qf=Ch
9) 07| Rolet 7HME 24 37t 9%, 2) XNIRE Molste L4389 A, 3) 2Rt =38% B7t 4) A2
=) |-7(|EPO-||A-| o|-7(-|A-| DI OB_M oI IS} |:|. = [HM x|§l_|.:r|.o.|| H6H o||:|| X-I_ELE|I— oot%o| _._xHo|._
0l

— (=]

2
o= 1
O]

iT‘; ot =2
F2E0Lt ok éﬁgl S

42 K82 Ssh 7HHE* O[fE9| MEH"*._ H| 1 | O{OF BHCF,
LMMAL HFR KM E FD&C ActQl section524(a )( ) H section(a)@)0f Hol=l %’8 ool K& Ee oS
Qs Mokt FD&C ActQ| section529(a)(3)01 H2lEl A0F gl?lx'skol K|ZE Q3+ Aloko| B|7tE AHSH R|Qk

SAtOf ROJ L. R4 HAL HFRX2F B E-’.‘-E_ BE HE Ee B A2 RUHUA Y2z XFET

CHE| 7S ArESte E9 BT HAM = oIDI YA 0[(benefitys O|Fol= As YSote S EilH

O|MEl CHR|B7HHAE QT3 BB, AISAARAAIME WRHOIME Ci2|Bote47} oLiEate o2l
oz B UMY MYS oS3t HO= EOI“ CHE| @7t AL 7+SOtEt

S A E 7 (intermediate clinical endpoint)= H|7tYE O|gtg0|Lt AMLE 2E F2E0 M B7t

g+ s Xz FYK(0|H, 0|F S xFHL O[E0|Lt AIYE, THE ddH RaY 50| 80/

8% dofd + Qb XX X Hou HE 2t 0F0| 28R qeS SO oLk FDACAl= ofo]

CHSH OflAlZ 27}7(% =1 ATk : (1) CEE=E A=Al of 13712 KIE IH E0| Chist Xzgut ¢F =

o7k At (B, 2HE Bﬂfol X[&gof T 22tdde 18 29 Zh 2HEE 2o X[&d =0l o= AI“* =

A7t R-TLE') @ =i o X|ZH kA 2T XY 2ME ZHE A7 A (BN F Z7I2H 2

BERHO| CHSH AT = Od—‘rUr 1)

Federal Food, Drug and Cosmetic Act

FDA Modernization Act

FDA Safety Innovations Act

Ot

6) Prescription Drug User Fee Act
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AAFE BolEtAl syl el AARAATE ARHo=E AlEste HIE AL
(Assessment Aid, AAid) Z=713S ‘18 4L /st h AAid FHod= A
Aol A gt OCE+ AAIdE A= A& dAAstL Ut
AAid= FDA9] tpstA| A Al A} =l Zg(Multidisciplinary Review template)S 7]t
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FDA AAE 2 78ty PJrtE 33 &, AAd EA40 AAAS F71stA €
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Ct. J|El
AAide @A AH8=E3 A= FDA A4 AlAb glE= (Multidisciplinary
Review template)2} “2AH=xe] dA” & ZA| 3] 31“3‘5‘%‘:— Holl A Zpo]7} Ut
Foll

A A7 FDAE 593 RE8L ARgste] AAA9 §
&

ENS Y% 4 J== FO2H FDA 4 A5A =,
olF g MEE F4= T A Fa Al A&l EE} HAsl G os
grshed S4o] Hol Btk AFA AR ot Ho| Fasin

AAidE OCE stggloz &4 Fetalol tg AN 2edm o),
FDA Widow ngd AFone] A8 By d4e FEsn Yot

ct. Alel
459 Hrt Bz F59Y dAe 3 2o
« BLA 761137(enfortumab vedotin-ievx), NDA 212526(&= ] 4))
» SNDA 210259/S-6(o}-zte} B FE]d), sBLA 208558/S-13(HIU| E&=t2)
« NDA 7610490rig1s009(o}¥ F51), NDA 2085730rig1s020(8| v & &2t )

O3 4. "7t EX XtR0M 2| Zd oA

NDA Multi-disciplinary Review and Evaluation {NDA 210259/5-006}
CALQUENCE {acalabrutinib}

The Applicant’s Position:
Acalabrutinib was well tolerated and showed an acceptable safety profile that is consistent with

the other acalabrutinib clinical trials.

Regulatory Authorities Assessment:
Regulatory authorities agree that acalabrutinib carries an acceptable safety profile in patients

with CLL that is consistent with the safety profile previously described in MCL. However, it is a
generalization to state that acalabrutinib was well tolerated. The Applicant makes this
statement throughout the NDA review.

The next sections expand on exposure and the definition of the integrated safety population.

_46_




Ok (Ea1) S Akl
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IND, Pre-Approval)&
Project Patient Voice : A&AIHO|AM SHXA7F HSH= S (patient-reported symptom)

HOIEHE =&t FDA HAL|O|X|0fN X Sote MYH ==

Project Community : 0l CHot XL 7tF, X|GA|Q] QIX|=E =0|= WS SHE SHH,
ABIRtet THE, A MSAL Q& MH|ATZL F kst X|GA2|E RO7He &S (outreach)
Project Livin' Label : S|232Atet 2t 52 HHCE EAXN HEZAM0| 2HE OlH=E
=0/ X2 FDA 317} Ao &4t QAXEE =0|= WS FHRE St ug Z=2 1
Project Equity (2020~) : &%= QIF Bl A= OIF & X| Q0| AFSH= M, o A=Kl
O|F MH|A0| ANA, AOE L 23HE FHO| s 7t Zo] A& AFOAM XA
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ZotEl QI E 3t M2 7
Project Silver (2020~) : =9l 2t X|2E
Project Accelerate (2020~) : A&AALE

[
Y Al = 2FAEE ZEdts
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Project Confirm (2021~) : B& 4% SQ1&=2| ZM0| 7tsot 70 HO|HH[O|AF Sl
St MZS0l| oist 7t% Solar 2rAE Aol REHHES =0[7| /s Z2EHE

Oncology Real World Evidence(RWE) Program (2020~) : Xt SO 7| A AHE
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Project Protect : AT F= SHAO|AM OtHd 4l=0f CHEE bzl Q11 HEE HI5SH|
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Oncology Labeling Program : Project Renewal, Project Optimus, Project Equity %!

Pediatric OncologyS Ze 0j2f OCE ZZI 0| Cist 528t X 9 zpHE M2
XAlg M-S

Project Socrates : FDA-NCI(National Cancer Institute) 4 ZAIX} Y ZZOWOZ
oA e W A ZADF FDAS| ntetE EOIA e M-S

Project Beyond Breakthrough (2022~) : O|T0f SQIk|X| ¢t2 BTDE Sl Ao Cist
22 M dEig XS] {8 &=7| 4= X80 SES = DA Z2O3o=z mpddd
T 2022 20 O™ E|0f ASH Project Optimus@t AAE | 7|8t 2|27t BHA|
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Project FrontRunner (2022~) : $X{O| SN 7ie mi2{CHY
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Project Pragmatica (2022~) : M&&Ql F&2| CfE YA Al AR & 2| 2| XHOj|A|
2HO| 2 = Ae ZUHE, ZAL FHUE S AN LAEQ A S SR EMN
AItsstn RS 2880 Xt SN Ao A7 FUEES 48 LY AIF(PC)
Project Site Selector (2022~) : SH| il ZE THAOM Fofg AMAIYE 7S MEY
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AA: Accelerated approval
AAid: Assessment Aid
ADaM: Analysis Data Model

BIMO: bioresearch monitoring

BLA: Biologics License Application

BTD : Breakthrough Therapy Designation

CBER: Center for Biologics Evaluation and Research

© N o U A~ W N

CDER: Center for Drug Evaluation and Research

. CDRH: Center for Devices and Radiological Health

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

CDx: companion diagnostics

CMC: Chemistry, Manufacturing, and Controls
CMC: Chemistry, Manufacturing, and Controls

CRF: Case report forms

CSR: clinical study report

. CDTL: Cross-Discipline Team Leader
11.
12.
13.
14.
15.
16.

DMC: Data Monitoring Committee

eCTD: electronic common technical document
FD&C Act: Federal Food, Drug, and Cosmetic Act

FDA: Food and Drug Administration
FEI: FDA Establishment Identifier

FT: fast track

IND : Investigational New Drug application

IR: information request

IVD: in vitro diagnostics

MORE team: Medical Oncology Review and Evaluation team

NCI: National Cancer Institute

NDA: New Drug Application
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

NME: new molecular entity

OCE: Oncology Center of Excellence

ODD: orphan drug designation

OOD: Office of Oncologic Diseases

ORR: Overall Response Rate

OS: Overall Survival

OSI: Office of Scientific Investigation
PDUFA: Prescription Drug User Fee Act
PFS: Progression-Free Survival

PMA: Premarket Approval

PR: priority review

REMS: Risk Evaluation and Mitigation Strategy
RMAT: Regenerative Medicine Advanced Therapy
RPM: regulatory project manager

RTOR: Real-Time Oncology Review Program
RWE: Real World Evidence

SAP: Statistical analysis plan

sBLA: supplemental BLA

SDTM: study data tabulation model

sNDA: supplemental NDA

STAR: Split Real Time Application Review
USPI: US Prescribing Information
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14.

15.

16.

17.

18.

CO|QFE AMEAAL HTA, AICFH (2022)
= A

- a0 |
offel == LHaA AEE, AN (2021)

Oj= olofs Al & E2l= H7= (2022)

FDA, Guidance for Industry : Draft Real-Time Oncology Review (RTOR) (2022)

FDA. 2022 OCE Annual Report.

FDA. 2021 OCE Annual Report.

FDA. 2020 OCE Annual Report.

FDA. 2019 OCE Annual Report.

FDA. Real-Time Oncology Review Pilot Program.
FDA. Assessment Aid.

. FDA. Split Real Time Application Review
. FDA. Office of Oncologic Diseases (OOD)
. Algorri et al. (2022) Meeting report: Advancing accelerated regulatory

review with Real-Time Oncology Review (RTOR), Project Orbis, and the
Product Quality Assessment Aid. AAPS Open, 8:19

Gao, Y. G, Roberts, S, & Guy, A. (2022). Maximizing regulatory review
efficiency: the evolution of the FDA OCE RTOR pilot. Therapeutic
Innovation & Regulatory Science, 56, 212-219.

Simin Yazdanpanah et al, (2022) Maximizing the potential of the FDA
assessment aid: Genentech’s experience, regulatory focus

de Claro RA et al (2021) US. Food and Drug Administration: initial
experience with the Real-Time Oncology review program. Clin Cancer Res
27(1):11-14

Catherine Feng et al., (2021) Analysis of the Real-Time Oncology Review
(RTOR) Pilot Program for Approvals of New Molecular Entities.
Therapeutic Innovation & Regulatory Science, 55, 881-888

A Friends of Cancer Research White Paper, Panel 3, 2018
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