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« 202243 FDAZ} £QIct AMCk2 = 377l (cDER £917|F, e ATt SFMX}/M T2 H| O|LSh

oI5} AloES g7

- = "1

XM 0| EH AT AIE (Center for Biologics Evaluation and Research, CBER) ]| A

- M 5E k1721 FDA SQl (@@ s12)ChH| 202230 = 42F Q10| M=t
» ZEZEE= Oncology’l & O|FALH, MIEZEFHXAZH S HIXS ME22

REC|E|S| HZS(0ISSH, ADC, TAMESHELZEN S5)0| s2F
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X EX: A Mullard, “2022 FDA approvals”, Nature reviews drug discovery, 2023.
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1 Daridorexant
2 Abrocitinib
3 Tebentafusp
4 Faricimab
5 Sutimlimab
6 Mitapivat
7 Pacritinib
8 Ganaxolone
9 Relatlimab+nivolumab
10 Lutetium Lu-177 vipivotide
tetraxetan
11 Oteseconazole
12 Mavacamten
13 Vonoprazan+amo?<icillin+clarith
romycin
14 Tirzepatide
15 Tapinarof
16 Vutrisiran
17 Olipudase alfa
18 Spesolimab
19 Daxibotulinumtoxina
20 Deucravacitinib

X EX: A Mullard, “2022 FDA approvals”, Nature reviews drug discovery, 2023.
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Quuviviq Idorsia
Cibingo Pfizer
Kimmtrak Immunocore
Vabysmo Roche/Genentech
Enjaymo Vioverativ
Pyrukynd Agios
Vonjo CTI Biopharma
Ztalmy Marinus
Opdualag BMS
Pluvicto Novatis
Vivjoa Novatis
Camzyos BMS
Voquezna triple pak Phathom
Mounjaro Eli Lilly
Vtama Dermavant
Amvuttra Alnylam
Xenpozyme Sanofi/Genzyme
Spevigo Boehringer Ingelheim
Daxxify Revance
Sotyktu BMS

Orexin receptor antagonist
JAK inhibitor
gp100 peptide-HLAxCD3 bispecific T cell
engager
VEGFXANG2 bispecific antibody
Cls-targeted mAb
Pyruvate kinase activator
JAK2 inhibitor
GABAA receptor positive allosteric modulator
LAG3-targeted mAb+PD1-targeted mAb

PSMA-binding radioligand therapeutic agent

Azole antifungal
Cardiac myosin inhibitor

Potassium-competitive acid blocker+penicillin
class antibacterial+macrolide antimicrobial

GIP receptor and GLP1 receptor agonist
Aryl hydrocarbon receptor agonist

TTR-targeted siRNA

Acid sphingomyelinase ERT

IL-36R-targeted mAb
Cotulinum toxin
TYK2 inhibiotr
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21 Eflapegrastim Rolvedon Spectrum Leukocyte growth factor Hl%fﬂxﬂﬁiz%ﬂlifq ;?5
=78 48TLL =23 UL

22 Terlipressin Terlivaz Mallinckrodt Vasopressin receptor agonist UEIAZE ZMMSZEH

23 Gadopiclenol Elucirem Guerbet Gadolinium-based contrast agent HI & ot B

24 Omidenepag isopropyl Omlonti Santen Prostaglandin E2 receptor agonist Jhebzt SLUE notekEo| oretzls)

25 SOdiU+Ta5ruer?é|§i%ﬁyrate Relyvrio Amylyx Mechanism unknown oEd SMES

26 Futibatinib Lytgobi Taiho Oncology FGFR kinase inhibitor el i’%@ %ﬁ ggg’;” HHES

27 Tremelimumab Imjudo AstraZeneca CTLA4-targeted mAb hM| = Qf

28 Teclistamab Tecvayli J&U BCMAXCD3 bispecific antibody Chetd 25

29 Mirvetuximab soravtansine Elahere Immunogen FRa-targeted ADC el

30 Teplizumab Tzield Provention Bio CD3-targeted antibody M1 S 2 XA K|

31 Olutasidenib Rezlidhia Rigel/Forma IDH1 inhibitor IDH1 HO| 54 S5d

32 Adagrasib Krazati Mirati KRAS-G12C inhibitor KRASG12C HO| H|A M| 1|

33 Lenacapavir Sunlenca Gilead HIV-1 capsid inhibitor HIV-1

34 Mosunetuzumab Lunsumio Roche/Genentech CD20xCD3 bispecific antibody oz ZE

35 Xe 129 hyperpolarized Xenoview Polarean Hyperpolarized contrast agent H 27|58 Bt

36 Ublituximab Briumvi TG Therapeutics CD20-targeted mAb Mg chgd 435

37 Anacaulase Nexobrid Mediwound Proteolytic enzymes from pineapple plants S5 et 7t M A

X ZX: A Mullard, “2022 FDA approvals’, Nature reviews drug discovery, 2023. 7
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Covid-19 vaccine, mMRNA Spikevax Moderna mRNA vaccine COVID-19 immunization

BCMA-targeted genetically modified

2 Ciltacabtagene autoleucel Carvykti Legend Biotech/J&J autologous T cell immunotherapy

Multiple myeloma

Measles, mumps, and rubella Measles, mumps and rubella

Priorix GSK Live, attenuated vaccine

vaccine live vaccination
B-globin-encoding lentiviral vector for
4 Betibeglogene autotemcel Zynteglo Bluebird bio autologous haematopoietic stem cell gene B-thalassemia
therapy
ABCD1-encoding lentiviral vector for
5 Elivaldogene autotemcel Skysona Bluebird bio autologous haematopoietic stem cell gene Neurologic dysfunction in CALD
therapy
6 Gecal microbiota, live Rebyota Rebiotix/Ferring Fecal microbiota suspension for rectal enema ROAIIEES Oﬂﬂgg’;gﬂ'mdes ffitells
7 Etranacogene dezeparvovec Hemgenix CSL Behring Fetcior D enaoeling eeEne siedeiog vl Haemophilia B
vector gene therapy
8 Nadofaragene firadenovec Adstiladrin Ferring Interfereon a-2b-encoding adenovirus vector BCG—unrgsponswe non-muscle
gene therapy invasive bladder cancer

X ZX: A Mullard, “2022 FDA approvals”, Nature reviews drug discovery, 2023.
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M 5-year average
M 2022

Proportion of approvals (%)

A S22 Priority review

Priority Review Designation: 57%(2171)

X EFE K20 fe) FR AMS MBS HOZ J|thete X 2H

Orphan Drug Designation: 54%(20

X O|=0f| A 202HE OJZHQl 2EX}0)|A| & | X2 A

Breakthrough Therapy Designation: 35%(137)

X UEH NS HBY 4+ s K 2A

Accelerated approval: 16%(671)

X YA HME 7|8 R B K=K

Designation

X ZX: A Mullard, “2022 FDA approvals”, Nature reviews drug discovery, 2023.



Oncology’| 71’ 2 H|S 2 XIX|SHH Dermatology, Haematology, Opthalmology £=2| ¢! 57}

30+

B 5-year average
W 2022

Proportion of approvals (%)

* =22 330 sidsts 2EHY2 otLR 2 REAS
** 5-year average: 2017~20215 H

X ZX: A Mullard, “2022 FDA approvals”, Nature reviews drug discovery, 2023.

2 K| & Ml oncology) 7t 27% 102 20224 FDA &

-
ol dof & 7Y 2 HIESE A

J-|-|—|—(Dermatology, 2F17%), c>EO—I]I(HaematoIogy, 2F11%) I;Itl O|_|'

ot (Opthalmology, 2t5%) It Mgs2 549 HA S
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R £ XHAICFO| 2174, HEO| @ AlQkO| 1524,
Oligonucleotides
Approvals by modality
Proteins
Small molecules
Other
Fusion Peptide
protein Radiolabelled

Small

Enzyme molecule

ADC

Bispecific

* =20 HZB0| it EEEAR StLtE 2 REIUS
** 5-year average: 2017~20213 &

X ZX: A Mullard, “2022 FDA approvals”, Nature reviews drug discovery, 2023.
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I, M| & RE2|E|E =4

H1-1. SX| O] 2= cralsi|(mAb), 0| S EH|(BsAb), EH|-2F2 HEH|(ADC)
HI-11. M| =S M XX 2| (CGT)

HI-111. YA S H L M| (Radioisotope conjugate)
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1HI-1. E4|

O|0I=
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mAb 671, BsAb 471, ADC 14 &9l

H=3

HiE
1

3
4
5
6

8

9
10
11

mAb

Bispecific

ADC

Sutimlimab

Relatlimab+nivolumab

Spesolimab
Tremelimumab
Teplizumab

Ublituximab

Tebentafusp

Faricimab

Teclistamab

Mosunetuzumab

Mirvetuximab soravtansine

Enjaymo

Opdualag

Spevigo
Imjudo
Tzield

Briumvi

Kimmtrak

Vabysmo

Tecvayli
Lunsumio

Elahere

Vioverativ

BMS

Boehringer Ingelheim
AstraZeneca
Provention Bio

TG Therapeutics

Immunocore

Roche/Genentech

J&J
Roche/Genentech

Immunogen

X ZX: A Mullard, “2022 FDA approvals”, Nature reviews drug discovery, 2023.

Cls-targeted mAb

LAG3-targeted mAb+PD1-targeted
mAb
IL-36R-targeted mAb
CTLA4-targeted mAb
CD3-targeted antibody
CD20-targeted mAb
gp100 peptide-HLAXCD3 bispecific T

cell engager

VEGFXANG2 bispecific antibody

BCMAXCD3 bispecific antibody
CD20xCD3 bispecific antibody
FRa-targeted ADC

14
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HI-1. 4| 2| ek=:

OpdualagBms, Relatlimab+Opdivo &)

Op du al agm + LAG3 %N HAS LA Q HetS2 22 LM=0f Tt HY H|

| | © 23 047 Al® ZIIE JIMOE HYY SMT o)y WatEauY goixol
(nivolumab and relatimab-rmbw) 2/3% RELATIVITY-047 A ez cha watE IR gox
jection for 0 mg/160 mg

=872 59

- SO E s AR ECH O 7 E FEIHEE 7| ZHProgression Free Survival, PFS)= A&

Imjudo(Astrazeneca, Tremelimumab)

« 20119H E[ZEQ| CTLA4 XTHA| Q! BMSS| 'O EO[(MEY Ipilimumab)’ S¢Q O|F 11 THO| ‘ r I MJ U DO
SHE CTLA4 M| X|2H|

o Hz= JHZALR =O[RE R P AT E AlESt = 191 20| & PD-L1T HAS LA tremellmumab aCtl

X|(MEH durvalumab)' Q12| HEQH S S| BN 27Hss ZHMZQ 1} X|2H 2 0|2 Injection for Intravenous Use 20 mg/mL
Al B 7}

-« HIZMZHE 1% A 2HZE HSSS =th(22.11) 15
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HI-1. 4| 2| ek=:

Kimmtra k(Immunocore, Tebentafusp)

KI M MTRAK - 0FY ExE O|SSH THI= AAIO[ & (T-cell engager) %= 0|t Z| 22| TCR(T-cell recepton | 24
- =0 d7= gt Mold E=YSMF (Uveal melanoma)E EH
(tEbEﬂtElfUSD—te bn) . CD3 2 K|S0l (scrv)0fl SME EDI0|M LEBHS HEFO| S MHCHLA-A0201 gp100)0]
Injection for Intravenous Use 100 mcg/0.5 mL 2SSt TCRS HZA|7] SEf

@T E Cv AY LI Tecvayligay, Teclistamab)

- . i 108 SO 0[0f O|FOYME ChUMELFO 5Kt K| 2H 2 S0
necioniar N
(teclistamab-cayv)afamesmse - BOMAXCDIE EfZIstE Aol Hs & B84 CHIMEAS 0o oS8
10 mg/mLand %0 mg/mL

| T
LUNSUMICE  tomsomions s

o X E2tol of /4 3 Z F (Follicular lymphoma, FL)2| 3K} X| 2X| 2l CD20xCD3 0| &Z 2|
mosunetuzu mab—axg o - BMIE EHO| cD200] Moo= ZHetsn, THE BHO| D38 0|522 HEX3I0 24 B

injection for intravenous use 1 mg | 30 mg MEZES MASHES THZES =3

16
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Hi-1. A e|ekE: &

\I/
\\ / Elahere(immunogene, Mirvetuximab soravtansine)

-
ELAHERE .ot e o0 so wae nan

/ mirvetuximab soravtansing-gyn + HA Q0| 90%0) A HHSHE HAt 84| LThFolate receptor alpha,
injection 100 mg RS EFZIOR S0, MESY 22 FE2 MaH DMAZ AL

Mirvetuximab
(M9346A)

Glutathione
Cleavable Linker Dm4

<Elahere®| #+Z&>

X &X: Beatriz G, “The Pharmaceutical Industry in 2022: An Analysis of FDA
average  Drug Approvals from the Perspective of Molecules ;7 Molecules, 2023.
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1HI-11. M| Z -5 XHX] 285 (CGT)

zynteglo
(autologous CD34* cells
encoding B*™-globin gene)

skysonar
(elivaldogene autotemcel)

HEMGENIX

2 etranacogene dezaparvovec-drlb

Zynteglo(Bluebird Bio, Betibeglogene autotemcel)

- ¢ o|=/d H|E}-X|F sl BIE (Transfusion-dependent B-thalassemia, TDT) X| 2 K| 252

=
=
- TDTE 2228 Ha E= 2HS 7ot HIEL-2 2% (B-globin)’ | X0 HO[7} A

=]
=

o 2XtO| ZEBMEE ALY FHIE[HIO|2{AZ F4 B-globin FHXE HESH CH3, CHA|
oA &

rtot

LX}

Skysona(Bluebird Bio, Elivaldogene autotemcel)
- X-¢igh 3| CHAFE 2l Cf k| 2 MU R 0] B UF (Cerebral adrenoleukodystrophy, CALD) X| 2 |
SR ME 0]Al

« 7|Z=0| CALDO| YUt x| gHS =X
SE 2Rt 50|, BHAtS] ZEHEM|Z0| 4 ABCD1 /7

- RIE[HIO]Z A 7|HHO| ex-vivo Y A(E

xHg HE

HemgeniX(CLs Behring, Etranacogene dezaparvovec)
. BE UW QUK EX, BY YW UG S1AI7|0 LR o BUSIAXKFX 7}
ZHEAL ZEEO 2

o X HA= AAVS HIEE E5)| HA FIX SEXIE ™

mf

ot= 12 £06 HH|

18
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H1-111. LAFE S 2| #l 2 e Xl (Radioisotope conjugate)

Pluvicto(Novatis, Lutetium Lu-177 vipivotide tetraxetan)

Y
o

@pLuvicTo :

| Hold HM Med &M Umcree) BAE 2B £ X2 ALY

utetiumLu 177 vipivotide tetraxetan . =z uje= MaiM 20| ot 812l prostate-speciiic membrane antigen, PSMA
INJECTION FOR INTRAVENOUS USE
EX 2|ZES Sof MM UM IO A 5| MMM E YA 2
HIE1772 S5 SAMOZ UMEES ALY

o target PSMA-positive © attaches to PSMA and
canc absorbed by the cell

PSMA #
biomarker
K

‘{%53‘  -‘> R Py \ N S— 5 ‘ '-\ e \ \ e E <P|UV|CtO Il"97|x|_'|>

X EX: https://www.us.pluvicto.com/about-
pluvicto/how-pluvicto-works/

19



A Mullard, “2022 FDA approvals”, Nature reviews drug discovery, 2023.

H}O| 2 A HIE|O|E{, “FDA, 2022'd ‘41ef5¢l 374°'M & 471X| BIG O|+F", 2023.01.19.

Beatriz G, “The Pharmaceutical Industry in 2022: An Analysis of FDA Drug Approvals from

the Perspective of Molecules”, Molecules, 2023.

https://www.us.pluvicto.com/about-pluvicto/how-pluvicto-works/
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