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F6 H 24 & 28 HIESSBDG HIHETT » 23KE - BFUTE AT - GEHEAE
FE S E B RAFE RBAEREL 40 A2t —KE - BB 88 - 0
4 TEEPRERE RS ) (TaiwanClinicalTrials. TW ) > ELf8 23R & EEERER eiibta%
REE BRI R SI5 - S5 6 H 25 HERE Y " TFDA Town Hall , FRERE - [ ERE
HEREE REBUEEEE - W6 6 A 27 HEEYE “aE 2K Mg > DIA BYTHEE
Angelika Joos ~ Alberto Grignolo ~ FeERz +-1H & LA A bAR R TR Mz & 555 ~
H -~ 8~ IERFERBEREEHERR » BB SE S B B A IR M SEBUE T
Kl o SRR KBRS RST 5 E R BUR R SE e - HEBN B 88 A R 5 B R
PRI I -

RESHET: T @#EYEENEE ,  (Drug Information Association, DIA) ~ f#2E 18 F1 50 & SLEEY)E

& (Taiwan Food and Drug Administration, TFDA )
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i 8000 A - EBEINFE 470 (EREEHEA - et T BET 22 THQ 2 tracks) » FHIE
TreeiEa i 200 TH 0 S A 2-3 LA YRR EEEE 800 5 - AR
BUEE TR 558 FDA B EMA~ HAS B)/E4: 4 MHLW B PMDA~fIZX Health
Canada BRERE BHIE -
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HHA HEST st A
107.6.23 BOEAESE R L S INEREG S KRR 2 1-TH
107.6.24 22711 DIA short course | #20: Real World Evidence Studies
#34: Japan Regulatory Environment:
Overview of the Organization
107.6.25 #24% TFDA Town Hall
107.6.26 Al 211 DIA & IEERAE
107.6.27 ST Er o SRS
107.6.28 3
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(—) DIA short course

1. Real World Evidence Studies

US FDA J5jt% Scott Gottlieb > 72 2017 FH2 HI B AR AR 2 B & o B H0 P IR
REREIHERCR ~ FEEGRY » SEEF AT AR W R E b S
FARIE SIS HE R A e A i - JUH RWE B2 58 F ] DT B R B 4
BREEIIARCE - WA BB - EEEE - © Al LI BIHECRE R
o5 N RS 3 T g e R IR FE A - DU SR ~ S A VB RS E >
AIE B2 AR EE mE RN EREAREHE - Sm T EEPIFR 4/ AR
BUERRPATFR AN - BERST - B ORRR AT DUR B R IR IEE DR SR Ay HoM A & ]
HYERE R

AERFEF US FDA CDER OND /[ 1B i 2 i 2 - {F: Norman Stockbridge ~ 3£
IQVIA Sci #5451 E Nancy Dreyer ~ ICON ZEVI5H 4 i B RIFEHGHE TA LT
Mary Jane Geiger JzdG-R&EACHNRER S PRI BN HAf AR 2B R TIRE: 2 20%
Alan Brookhart $#&(F:# 2 » ST EEH 568 (Real World Evidence » RWE ) #[1fa]
e B IR BR(RCT © Randomized Controlled Trial) SE{S-HYEEYHY 27 4=
PERIA RN, - Ul FE RWE I8 i B A SRS R TR e aat - 20U
DMEZEMEHRFEAYZER] - 575 RWE IR ETemia s seaat R A » diE o AIET



s ME 2 e MG Y SR - P8 B B0 AT ] A5 RWE #YJ77% > 5 [ B A e 490y
m B SR E AR -
e PR RWE S DURT S 2 o b i RO S 221 SRERAE

(1) Blinatumomab vs historical standard therapy of adult relapsed/refractory acute

lymphoblastic leukemia.
MR S fE (ALL) 22— RN » SR LR A FEREER

é%’\J 151 2/10 & - B ABa S HY Gt i SR T ADER - S RW TR
& > 281 > SRAEEE - 45RIEH 7= - Blinatumomab /& —7& BiTE EE4H{TAG » A/
e CD3 (1Y T 4lfEE B [m £ 325 CD19 A A MR AMAE - 552 T 4HE L -
#45E - Blinatumomab LTS US FDA I AR R B83/ R ALL F3EGA 189
RIS 2 B single-arm study (MT103-211) » HFF 2840 J7 4 0] IR
aFAh & single-arm S¢S IREHTTHY ERESIR AR A 2 AH B n e AR
AL - US FDA f£35 2558 £ T AR B REAIBRESIRT - BSORRERAL - meta-analysis
RELEFE U LIERRES IR TR - WA BRI SR RS R AN R B 7y
WTEEERI% - S ER AT EE SR P A MR S IRUAREE B e EROR. - (e B PR i<
NERDEFITHIVER T » AR 8EE - e FEEARE » Kb
US FDA 1 EMA 17 7 —IH " FESELhEr ) 05T » MEMHttAE blinatumomab
single-arm study &55RIVTT% - 22—l RWE BURLLRhHsE - BB FEREIX
AEBE ot i EFE Y AL B ZE ]

(2) US FDA expands access to artificial heart valve to inoperable patients
US FDA b i B R Bl AHE (SEREBhR AES ) - A AR AR D2 Ot T U (4%
DREETR ) - A N T 2 i P A B AR Ry B - Z%Ti?%%?%ﬁﬁff@
#S T > Edwards Lifesciences Corp. 3¢ H SEF KBS 650 (TVIR)
BN THV g% S st dVEE - LUk US FDA #HEERVER RIS EHR M 200
I e TVTR 882k B {5 I AR H A TR - I HI2AE
RIZE R A E - B AREA AN EREA ] - 72 THY EARER
ANTSEERF% » KE TVTR iy RWE EiE#F A 2 FF US FDA #A B s
MHTETERE - K T BEEEHREamAvARIRE - BLERRIEEE AR E
TVTR Y85 - BB RS THY 12 FPHyRa EIAI-RBRHE A EER -

Japan Regulatory Environment: Overview of the Organization

AR HATEBUE N B # Btk es s o iiE (PMDA ) BEENENIRTTH

/N % Yoshiaki Uyama F{T: - PAREXEL Consulting 7\ 5] gl|4&%k Alberto Grignolo

5 - 5w 0 ARSI AV E RSB LA 2 H A 820 B 88 DL R &

BREgfesTs o sl R HAEA 588 (MHLW) 71 PMDA ZEEUE I 247

HY T RSN - BIESEYIGH SR R HVEEE TR (B PMDA FIEgE PR ER MRy



bER) - HARSEYIGHSR LR no I BREEYIPH % - ISV EE - J-NDA (A1
ARG o ST E H ASE SE A SR S RS - DURE 0 AT SE AR 0K - UK
BEEHIEAER K -

() TFDA Town Hall 81 " &3 >~ 7% | ihéy

It TFDA Town Hall» HAZ R FHHEE £F7 > HEFH > Z 5 EHEHE
PRALEE B AR EHE A 2 R - B RBhERE 2GS EESRH T %
(20 2% o0 8 o B PR S B R R 2 PR ER 0 ITEDE N R E mE R LS4
BT EIZRE "EAEEERBE R EHAIAREE TR g #H
MAEZHHEFENHE ' a8 SEnEE S EEREHEKR - gxHE
BB TR A B iy o S 38 % o B0 T 350 A i 2 B 4 R AR MR R PR BB e 5t - dliRRIE R
s e B G it e B E B R AR BIERE L AR 4 -
P58 2K e A DIA JR{EHZE Angelika Joos » Alberto Grignolo -
WEUE LHEGIL&BE EARBERGHER KE - - H - 8~ TIZEREEH
By 2R MM » BB S B E AR R SRR A s B

o O

R R [ P 5 i 35 e A 8 ST s A % o B ~ I T B A R R i 5 B [ P
8l 2 B -

(=) FE

1.

Regenerative Medicine Advanced Therapies Facilitating Product Development
and Approval
AREFBHHKREEET A 0 Athersys P AE BEE2 B 44 %k Robert W. Mays {#
o SR AIORE S b R S B Y S B FE T Y RMAT #5721/ 111 8 MASTERS-2 #f
5% » Athersys /A H] [E3Z E ® MultiStem B 8% » [ Fy—f8 HL E A Fffy > gle A T B
A B ESFE > AR OMmE o SRR R R SR R R
73 8 JEJE © MultiStem B3 812 ¥ R 22 &= > #f7 GLP Toxicology and
Clinical Pathology - Genetic Stability and Tumorigenicity Testing ~ Long Term
GLP Histopathology Analysis  Immune Sensitization Analysis 2 Gene
Expression, Protein Expression and SNP Array Analysis o £ £ 35 5 [y 214 o &
ERPRAT BN Y) B B dh IR o S B AE B TR ] B 1 2 R A AR B R B A 1 4L PR
i 7RI MR B2 EEEE Y IGE > s B & Y AR R L d A E R A HARET
2 EEZNME RRNE - B EE _IHEREBERE R > 25 & HEiw
(R A7 M B2 4 M 0 382 MultiStem JGBEHY R 2 RIB G BEAY Z s M EE
B = PRV SR TR > HAT FDA Bl EMA & EZ AT = e st $
PHETUCEN 300 fiz df it o B <2 50 o A0 a] BE Sy [ (0 Bl 1 A= B B2 SR e B IR



B %% th P R Y — BB R AIA > Robert W. Mays fii +-Fg 4yt DL 28385 - b 0] 7
Ry T AR AR KB B o DL TR B AR B B CH IR R 2% R AN T
ERZE

(1) LM ERETERR TIE (H R R TIF 2% ARE)

(2) & fic 77 F0B 8 2 8UF R i RS — & 7

(3) Potency AssayHFf % &1 775l 40 A A Fll 1% G b 72 B 4

(4) FABEELELENEFRESE KA IR - DS SR E A IR

FHAE - WEEmIVEEES)

(5) E17E & B PRE S SR LAY IF A 5

F:E] FDA CBER B RaV A FISEHE 22 /35 B B2 8] SHER A0 e e A =
F {F Tejashri Purohit-Sheth B £ > 7 B FDA 28 & 5 4E B 2 & LAY &8 55 » CBER
iR ATREHENEDYIRNE 1-4 iR -

FDA

| Office of the C I

| National Center for Toxicological Research

(NCTR)
Office of Foods and Veterinary Medicine Office of Global Operations and Policy Office of Medical Products and Tobacco
Center for Food Safety and Office of Global Regulatory Affairs Center for Biologics Evaluation and
Applied Nutrition (CFSAN) Operations and Policy Research (CBER)

Center for Veterinary Medicine

yravi Office of International Programs Center for Devices and Radiological

Health (CDRH)

Center for Drug Evaluation and Research

Office of Regulatory Affairs (ORA) (CDER)

Center for Tobacco Preducts (CTP)

Office of Special Medical Programs

1 ~ FDA Organization 2018



Office of the
Center Director

I i |
Office of Tissues and Office of Blood Office of Vaccines
Advanced Therapies Research and Research and
(OTAT)* Review (OBRR) Review (OVRR)

2 ~ Center for Biologics Evaluation and Research (CBER) - Product

Review Offices

Office of the Director
| 1 ! 1 1
wisiono | [0 "".:‘.,‘T.:.'.'.""“ Im:-.:l — Divislon of
Ssinghi : Pharmacoiogy/ Tissues ect

3 ~ Office of Tissues and Advanced Therapies (OTAT)

> Gene therapies (GT) + Functionally mature/differentiated cells (e.g., retinal
— Exvivo genetically modified cells pigment epithelial cells, pancreatic islets, chondrocytes,
— Non-viral vectors (e.g., plasmids) keratinocytes) . -
i g ! : ; = Therapeutic vaccines and other antigen-specific
— Replication-deficient viral vectors (e.g., adenovirus, active immunotherapies
adenko-afssomated virus, .Ientlwrus) — Cellular Immunotherapy
— Replication-competent viral vectors (e.g., measles, -« Blood- and Plasma-derived products
adenovirus, vaccinia) — Coagulation factors
— Microbial vectors (e.g., Listeria, Salmonella) — Fibrin sealants
=  Stem cells/stem cell-derived — Fibrinogen
— Adult (e.g., hematopoietic, neural, cardiac, adipose, — Thrombin
mesenchymal) - rlasmlnoglerbi ;
. - — Immune globulins
— Perinatal (e.g., placental, umbilical cord blood GEr
| €g.p ) — Anti-toxins
- Feta (e.g., neural) — Snake venom antisera
— Embryonic « Combination products
— Induced pluripotent stem cells (iPSCs) — Engineered tissues/organs
= Products for xenotransplantation = Devices

+ Tissues

4 ~ Diversity of OTAT-Regulated Products

EFHEE g mEy 21 40 B A ZE (21st Century Cures Act) Section 3033
B3k US FDA ¥f}A Regenerative Medicines Advanced Therapy(RMAT) ZH¥$g H il
ﬁi%ﬁﬁ% » 0] 38 FH 2 R B © 4 B8 229 74 (Regenerative medicine therapy)»

AR U W BRI EEE AR - WP ERIRE B R 0 ZEY
7 F] gE AR L SR P B0 T Y RO 2 Y B R R 0K o B S M R BB g T AE LT

B4 FDA FAHE & » DUEBSHETESLEZ (priority review) V&R - MR A B ERHRIEARY
Fa'ﬂ‘éé?%ﬂ%ﬁ °



FERER » EEIES ATMP (Advanced Therapy Medicines Product)fiy £ #7 3 3L 2
ATMP Regulation (1397/2007) » PRI HZE MER - FALT ~ mBE - BB
% (GMP ~ GCP) > DL k¢ |17 1% B\ b B HIET 232 (RMP)LAAN » 5 37 T Committee for
Advanced Therapies (CAT) » E4Hp A& 5 Fiow »

CHMP members or 1 Norway (NO) + 1 Iceland (IS) 2 Patient and 2 Clinicians
CHMP Co-Opted Members (5) + + their alternates = 8
+ their 5 Alternates = 10 their Alternates=4 .-
T > o © o4 ® S
o o AN FAR g o
MWNe @ Sm M 20 0”9
/AN A o
o oK /lm' @
o’ /A 23 Experts from
/I\’. i ./.\ National
e B /N /. +--- Competent
/.\\ ® @ /I Authorities
o N ol @ + their Alternates
/I\./I = - ./;/.\ ./l\ = 46
otm o o o g* oM\
L S Y RNy
/BN ® o ® /EN

5 » Committee for Advanced Therapies

1F BRI E# Legal base-accelerated assessment (Recital 33 and Article 14(9)
of Regulation (EC) No 726/2004) - £ it &k 87 & & [ 52 5 Bl 2 fm Y 4
I EMA #£ 4 PRIority Medicines (PRIME) scheme - ## F§ PRIME scheme & Y
A - BAERAREAER  FFAlZ R B Y /A& e &0V 8 - alge
TEARARAZSE g e VBT oK - R FER R AR PRBE S8 VBB FIEE TR - By
R AR Y B R SRAR BRI < #E A PRIMEscheme HYEFSFIFTER s 21E 6 -
PRIMEscheme HYIFELA :

(1) EiEsY PRIME E& A NIZREE ALY &

(2) fFBd&¢HAR] CHMP(The Committee for Medicinal Products for Human Use)#z 55 >

A B[ P

(3) I BrEh AR IR 4GS Y S B B S R

(4) ho@eH Fa s AR M SR BRI R B2 R

(5) EMA &2t SRRIRAE A B R BTS2 AR T OR A Hh /N SE A B2 35 Y AR It
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Enp'(,ratory o

* Confirmation-—-—-- Any

sponsor

Proof of principle Proof of concept
(For SMEs and academia only) = Sound pharmacological
= Sound pharmacological rationale
rationale, convincing scientific = Clinical response efficacy and
concept safety datain pa.tients
= Relevant nonclinical effects of (exploratory trials)

sufficiently large magnitude and = Substantial improvement

duration = Magnitude, duration, relevance

= Tolerability in first in man trials of outcomes to be judged on a
case by case basis

6 ~ Entry points PRIME eligibility and required evidence

EMA 5> B N BLAH HE 6 J58 () A 2B BB 4TI ] 7 -

! Potency testing of cell- 1
! based immunotherapy i
! MPs for treatment of 1
H cancer (2007) i

1

1

: on

! Xenogeneic
:

1

]

EMA Guideline on cell-

i based
E Reflection paper on E:---------,--_ mEdICIHBI DrOdUCtS (2008)
1 Chondrocyte containing 1}
H | paperon stem- |
i MPs for cartilage repair 11 Eel?based st 000 prmoeresemseaseesessees .
. (2009) 4 2010 ! Guideline on MPs containing
'r' """"""""""" 'L____(_____}____' genetically modified cells :
-------------------- B —————— e b '
1 Question & Answer on i: Guideline on the quality, non- ' | Lo_____ P —— :
. )

i requirements for n clinical and clinical requirements ' | 0 semmmmmmmmmmmmeeeo -
' B ; I i 1 1
minimally manipulated I for investigational ATMPs in ! i Guideline on Safety & Efficacy i
\ ATMPs in preparation :: preparation i 1 Follow-up — Risk Management of '
S T e e e bl DLl ' ATMPs (under revision) E

B Visit the | 1 Webslie! Www.emd.europa curl=pages/regulation/general/general con

» Human regulatory » Research and development P Scentific guidelines » Multidisaplinary IBMMEJSE&MME&MZ&S

8a

Development and !
Manufacture of |
i
1
1

Quality, non-clinical and !
clinical aspects of i
Lentiviral Vectors medicinal products i
2005 containing genetically ‘

modified cells in revision

MA Guideline on gen
! Non-Clinical testing for ! therapy products
E Inadvertent Germline ! (2015 in revision)

i Scientific and Regulatory

1 considerations on gene editing
i technologies in preparation

L

transmission of Gene
Transfer Vectors 2007

Non-clinical Ve
studies required Follow-up of patients

before first clinical administered with gene ene therapy medicinal clinical risks deriving

1

1 1

H Design modifications of !

1 1

1

E use of gene therapy medicinal products during : from insertional
1

: 1

1

Management of

(=]

therapy medicinal products 2010 development 2012 mutagenesis 2013
products 2008 | TTTTTITTTTTTTTmmmTmmmmT === ————————————=---- Pt

v
------------------------ ! Quality, non-clinical
. = . I r
Scientific Requirements and dlinical issues

1 1

i T

1 1

i forthe ERA of GTMPs  § E relating specifically
1 [

1 1

__________ 299_8_ e [ to recombinant » Human regulatory P Research and development » Scentific guidelines P Multidisaplinary
| adeno-associated > _
| viral vectors 2010 : _
17 Fostering Advanced Therapies development in Europe C0Ob01ac058002958a

7 ~ Guidelines for gene and cell-based medicinal products
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2.  Gene Therapy Clinical Trials Current Challenges

FRBEEME AN A HE R B IET  BERRNEBEE - AL
FEELELAHENEEAERE  BEHET2REREBVHGEER » AX
GBI EE PRA R 2 EERFIE R Venkata Jaggumantri 4 - PPD JA#H(FT
HIEFHE R Kirsten Messmer {8 - Ultragenyx FRJEF AR EH 2K 1B EIAEH
Janet Rae 181 » 72 RBFERET - W DASE FUEURE R A BR A P2 7 PREK -

BERVERESHEMEYE » b NG T AR E R - DLEEET - 218
B ININEERA RS - (68 - TS B RC B B A S f BB Y
B P Y B ERIEEYVAR - Hh il RosE s S HET 8 B 6Tl
TR o KA AR i EE EAVAR AR T A, (BIAIER) ) RS E A\ Bespa s s
RSN Y (RIRED ) » W H RS S iV Y4Ets (R s EEae)
PR AT - FIt - ERDERA i E P R AT SR BUE T A AR s
B BEEREG A S (Nucleic-acid vectors) ~ ialAG BB AE AL T BV S &% e o - G40 ©
FLR4HAE (CAR-T cells) - fERRIGERDEREGER < RIS ERZER

(1) FrE ST MBI A Y2 &/ BRR A EUR B E R -

(2) B2 5 o B 5 Ak A R AR B8 2 09 SR > Bl + w4l (RG) 938 -

A= W% 4 B 5K ( Biosafety Level ) 5075 24576 3R € ( Containment Level ) °
(3) TatimGA S 72 et & PG ENRIZE - WEFH D ER  FHikstE
SR A BRI ZEEH WSS -

REEBTERGREERA BFELHTERE IRB > Dl K EE NIH
RAC(Recombinant DNA Advisory Committee)Z B & E & » MIZAE 8 i » &
BENEEGEN S FMERERENHSE IRBEEGHRAHME » B EFA
FEIG R o ot E (B AT PR B B8 5 S OR) 0 JR I 48 55 B NTH B 28 52 e
1 2 MH R S -

12
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8 ~ Study Start Up — US

Y AR R E B R R B i 2F SRR AN E 9 - 2 Ay Pk S O [ AT B
Bl o NIEH AR R IR RS B E B S iy Al e 8B« sE AR Ra R EE R
RERE SRR - FEEA S EMA (WEEBEFEESHA T > BEH
FRESRBE ~ IXF R R TR ERE R G I8 EMA > RARAETTH BT R K%
MR EE - FEITIEH - RS2 P > P - 25 S R R R
ZAEEENANEASFEEGRZIEE  BRYAEBZNMELENR  BEL
RN IEREREE -

Release (DEFRA
or SEERAD)

“National REC

W®

9 » Study Start Up — UK

BRI A AT Y R NG R G PR S e 1 D B E A | 10 -
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Gendicine (recombinant p53 gene)  Shezhen SiBiono Gene Tech China (2004) Head and neck cancer

Oncorine (E1B/E3 deficient Head and neck cancer; nasopharyngeal

Shanghai Sunway Biotech China (2005)

adenovirus) cancer
Rexin-G (mutant cychn-G1 gene) Epeius Biotechnologies Et;;l{;%;))lnes Solid tumors
Neovesculgen (vascular andothaliel Human Stem Cells Institute  Russia (2011) Penpheral vascular disease; imb ischemia
growth factor gene)

: 3 . - EU (2012)— . - :
Glybera (alipogene tiparvovec) uniQure Withdrawn 2017 Lipoprotein lipase deficiency
Imlygic (talimogene laherparepvec)  Amgen é%?;nd = Melanoma
Strimvelis (autologous CD34+ : : :
enriched cells) GSK EU (2016) Adenosine deaminase deficiency
Zalmoxis (T-cells genetically
modified to express herpes simplex | MolMed EU (2016) Graft-versus-host disease
virus thymidine kinase)
Invossa (tonogenchoncel-L) Kolon TissueGene g:&t?)Korea Osteoarthritis
Kymriah (tisagenlecleucel-t) Novartis USA (2017) Acute lymphocytic leukemia
Yescarta (axicabtagene ciloleucel)  Kite Pharma e T e L e

Hodgkin's lymphoma; follicular lymphoma

USA (2017) Vision loss due to biallelic RPE65-mediated

Luxturmna (voretigene neparvovec) Spark Therapeutics e Source: Pharmaprojects*

10 ~ Gene Therapies Approved Globally

3. Harmonizing Regulatory Science Through the International Council for

Harmonisation (ICH)

H 1990 1T PAZK » BHPR B &8 A R Al & (ICH) &% o B B A P Es
SRS A RV - BN B LT ayRI 2R R g B 0 2015 £
ICH Z8 j Y — &5 58 B H B n R M e - HW R EHE DIy KB 5
AR BUE PR IR 0 i AL > A ET R R ER - IR EE L i S B AR 0 By
WAREAER - 285 mE Y% m - AE BN International Generic and
Biosimilar Medicines Association (IGBA) Nicholas Cappucino f# 4 - Health
Canada Celia Lourenco f#+: -~ US FDA Theresa Mullin -+ - Biotechnology
Innovation Organization (BIO) Wassim Nashabeh f#+: - Pharmaceutical Research
and Manufacturers of America (PhRMA)E( 483 Jerry Stewart JG4E &2 H A PMDA

Toshiyoshi Tominaga {8 1~ $L [ B135K » B oeii 8 ICH T ZA& M ZefE 4l 11 -
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= Terms of Reference (ToR)
= Standing Operating
Procedures (SOP)

Management
Committee
Secretariat
Quality | [Bioequivalence .s:i"::mxlg" Biosimilars | | Cell Therapy | |Gene Therapy| | Nanomedicines IDMP
n
WGforGenerics | WGforGenerics ' Generies | WG | We we | we | we'

Mandateand Mandateand Mandateand Mandateand Mandateand Mandateand Mandateand Mandate and
work plan work plan work plan work plan work plan work plan work plan work plan

11 ~ Governance of ICH

US FDA Theresa Mullin {8+ &5 Rz ICH JEQ{al 331y T & - ICH &4
W B LR E 0 ICH g 5B E B WBFEEE 12 HE2 i 6lEFavEE
SIMAREAERESE > OTHNKREFEEEEHE 15 MEEWRER W g8
RENEERE FHICHEHZEGH TE/NHZEGHH 1 ICH KgE
A EH  ICH KRG EFEHFZAE 2-5 B EEEZE 0 1 ICH £2 iYL 7 20 [
12 -

ICH ¥ %8 iy flo s &R B D BRERE © i TEAVERE - iRt R EE
A - R ICH RE[EE - AR EA R - FRIER ARG ESE
et g BBCEEERNEHEE G -

TE=(HY ICH Ji 72 7] 3 ICH B 8 KHE VB S8 A 23k A - Ba T -

()  TEfeE > IR 22 2R A S Y ICH A - E 52 T{EH

(EWG) %t -

(2) & - E R TE4H (IWG) &€ » TIEHE T & -

3) H 2015 FLIAK » ICH L4811 T " reflection papers | HYfUE » DAFS IR &
SHIHYEL B T/F - B3 ICH @ EERBEER » 5L Btk
“reflection papers”~Zf£f HARCHRAE i » 7% LRSI EREUE SLIE 78y 77 =X
AETTRES > TTDAREFIER P8 T —R M ) TRERRE - S Rt T REAH AR
Fr EREARE] - W EFER RIS MR T A ZE Y ICH EREfE X -

(4) "reflection papers ; i ICH i EEEEEFIFEER » A% H ICH MC FIK & #(T
FEME R o WRZUFHSE] T ICH KgHYEEA] » " reflection papers | HUfif
ACH SR Em LAF - KPR S R EREA AT F B AL -
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4 months before ICH plenary (Mid- Mid-March to end =1 2 weeks before ICH ICH Spring
: 273" week May
January) of April plenary plenary

- "
= Internal Consultation
= - Compilation of topic
5 Circulation of proposals i L :
] Co'::m::‘:' —» submitted with topic | shortlist to circulate with |
& St evaluation form MC agenda papers for
- discussion.
(=}
- h
4 #~ Topic Evaluation forms ™
o Qndividual topics are circulated
-'-E'-' L ahead of Discussion TC

Preliminary TC with
1=
S Experts (10-15min Discussion TC -
= powerpaint per topic) Brainstorming on potential
S support/veto/convergence
g N on final proposals
o 0 No T
% Ve N\ /" Can proposals
2 / All topics Yes / fia el Yes—»| Updated

\ presented? N refined? proposal
a Communication of
e Develops new tapic individual Members’
2 proposal according priority list
5 I°Te':°'3“-‘ Prioritisation | (EU and Osaks Method)

Confirms need for
g new topics and Discussion and
b=t <submissian deadline recommendation on New
=] = topics to adopt and timing
Start } of start
I

=
o
E
@
a
< Adoption of new topics
5 and inclusion in 5-y plan

12 ~ New Topic Selection Process

4. FDA Town Hall

A B EEFEH OHOP JAE# = 7% Bl £ {:( ADRA )Tamy Kim ff £-~US FDA 4
W) B [ 9% A5 BARF T HR 00 (CBER) Peter Marks 8- + % i 88 45 fff 9¢ 1.0, (CDER)
Janet Woodcock EHlift[FE 158 - FHEIH] US FDA (K5 21 4B BIAZE - 10
2017 Bl 77 Jf 88 £ 8% §7 .0 (Oncology Center of Excellence; OCE) » 38 £l 3 f1 &
EEHLUR A B O SRE A - 2017 4£ OCE 281 3 ({40 HYEEY) ~ &
Yy LB 3% 8 8 8 E 728 AV 28 AL A - IR FREME HEE RN - Bk E
Frl 3 B0 EZ AE (CDER » CBER f1 CDRH) AIZEE .0 E o OCE
bz M E MBS F A MIE » Fl40 : seamless trial designs - Real world
evidence » DL [ e 7€ i Bl 55 /Y B B =0 > OCE 2017 4E 4t & A E V6 %
SEFLTHAE 13 -
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Cancer type
Breast
Bladder
Gastric
Kidney
Lung

Melanoma
Merkel Cell
Ovarian

Tissue agnostic

Leukemia

Lymphoma

Multiple Myeloma

Biosimilars

Drugs

abemaciclib, palbociclib, ribociclib, pertuzumab, neratinib
pembrolizumab, avelumab, durvalumab, nivolumab
pembrolizumab, nivolumab, regorafenib

cabozantinib, sunitinib

alectinib, dabrafenib and trametinib, ceritinib, pembrolizumab,
brigatinib, osimertinib

nivolumab
avelumab
olaparib, niraparib
pembrolizumab

gemtuzumab ozogamicin, liposome-encapsulated daunorubicin and
cytarabine, enasidenib, tisagenlecleucel, inotuzumab ozogamicin,
blinatumomab, midostaurin, bosutinib, dasatinib

acalabrutinib, axicabtagene ciloleucel, pembrolizumab, brentuximab
vedotin, copanlisib, obinutuzumab, rituximab and hyaluronidase

lenalidomide

Ogivri (trastuzumab-dkst), Mvasi (bevacizumab-awwb)

13 ~ OCE Regulatory Review: 2017 Approvals in Cancer

Peter Marks {# -3 & US FDA CBER il fF 4 B 225 A R AR B S F1 8 &
EhE o AR o JARAE AR TR A S 0 A RS AN A AT A0 A% DA &
B L o LR A OO AV RS N A B R A B IR A S - R B B BfE
A R BORE > WP BRIRES B AR A A TR R E VB EFR K » &
BERIFL O - EAESLE TN AL o SRR TR E AV EETE
#0[E - FAERASE B CBER HEAERYHTZE mifE 14 -

Bioengineered bladder Chimeric antigen receptor-T cell

(in red attacking cancer cell in yellow)

14 ~ Novel Products in Development or Approved through CBER
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534 » CBER & & F| S {labf 75 N & - B S S8 s S 11 i 38 AR V) B i i AR
T REE A REM - WIRAESENL FHAET SRR o R AT OSBRI B S IR - A0 - BB
& ErE e A L ERTRE PR AT - [FRF - (HEE A B E PR & 082 AR
flr - HEBEREL2AERAVE"D - K2 T INitial Targeted Engagement for
Regulatory Advice on CBER producTs » INTERACT Program | > #—0 55 B & #F
S EREMN O > R EEIINEEFMBAZEF - STEBLEEM
FAEY A B AT Ry INTERACT @iy L/ » — M= > INTERACT & &% HH it
F2 H A P R RE R 2 7 2 o il PR A BB Y 20K ~ B8 — RN ARG sl B P fR iV &8 mn B i
s~ M) IGER PR BE 2% R ~ s Bb ek st B E R E S £ - INTERACT &3
HUfL T CBER ZHijfTA & fuly IND Fi &% /2 » {H INTERACT &%~ & U
ERXMESEESS  Hl IND ZFif &% BLA 2 Fify & -

US FDA 2 H 2885 3 1T Ehat =0y = (@ 5T

(1) fi{b ANDA FZ AR - DS EENRCE - AR

(2) hnstEFER 5 ANDA HUGHEEFIZEE -

(3) DCAP {773 7 GDUFA T iy £ H IR * 2542 SanE F{ERRA ) BEE

— AR - RO EERLAERIERA -

TE T 82 H R (LAY AL 7> & 45 OND » OSE » OTS » OPQ % <H i » HIF it iR
{LEEYIFRRMEBRE  BHAEFEREAR  BEx  BEEXEFRNOH  ZEMR
o BRBURBEM » SERVEHARELE - WL KRG ZEEIEEEF B
EREFF ~ REFfE 51 F 30 - DR ERIZ 2R AETE -

(VU) B2 B & 2 5 K 25 B 1B 1B . 1

KR GHEER FDA~ HA PMDA REFZ K HBIER XN ERZFE R - HIEE
SER LR EE LRI AE - EEREERE - 2XRE - 2IREEER
RRELSE - 2B 2 REM s B hEREARE T O -~ BHRE KR FEEER
CEHERESHREIIRESE - REREFHIE US FDA - EMA(European
Medicines Agency) ~ Health Canada & PMDA ZFH[F{CF & 35 75 A ST i A& 2 401 {n]
FALBEEERGHE > NMRERMEEE NBRNR  BFSEHNAERKE S
2018 4 & B 177 B2 P & Hl 318 f2 APEC GRM JE8) » 68 & KB B
EnE PR 2 0 & ok 2 B SR 45 A 5 A B Al - AP S BB B OR - E AR R R A i
ETmE > KEHEGERELHBIIEL FEEHBREZANHE -
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2~ LSRR

K2 DIA & > TFDA & & LU Regulatory Challenges in Reviewing MRCT Data:
The TFDA Perspective 5" Using Real World Evidence in Regulatory Decision Making |
Ry TN BXERGBHE N FHRIAM EP TFDA Town Hall » 2 E & B A
S EE S a RE Y B S T R B 0 W DA T An Adaptive Seamless Phase 1I/I111 Design
in Drug Development for Binary Endpoints | A EFfg K @ HE G » BB N E
WIIER B HEE R ket 58 - SEIFFE R E -

TFDA 74 2018 4 6 H TRk ICH IEXNE & » KgAK %35 ICH 1 im E
B I — i 3% » US FDA ~ EMA -~ Health Canada 2z PMDA 2 {LFE it
FIGARFBRFERENE » KRB RESH A HE— P aEH A BR
WIFE SR IR RE R L2 RS S AR AEE) 0 R RFTERE R ERE
fix B ICH AR R R E - (2 4 TR B B8 &% SR AU T4 - $2 v IR O B 1Y ] 2T
Mo REIRBEFEFHARER

ARG G A R — R PR & B2 00 DIA short course B B i 5
K7 I [28] PEs B8 &% i I it 3% 4K B A1 - IR FI £ ¥ TFDA Town Hall ~ 2 & 35 5% 2
B A EGEEBEHEEHEESE  UBBESEAER2INEGEZ
WML E R A » B RIZ e - B EHGE - MR IWBEBEHE - 245k
MEE®RSGH BHEBNIIEREBENE EFES H 2o Eal By -
iR > SN T ERB N EE TG > REFEIRE S INIE R 2
Wz T2018 R R i FEBUE I , K APEC GRM JE#) - EMA JREEHIH
FERPEERL T Ragini Shivji 1 > fo& " 2018 FEE R HENEHmE , &
YrgE i F /8 - DL T Perspectives on Current Quality Issues for Biologicals | &8 5] 7%
B B 2 Ry = EMA B A8 G 8 B R R R R TR R 2R 54 e £E
Yr&sins ) £ EENEREESE IS ARG EHE PR EE
RE B LRBEEESRNIG S ERP S BRI E B L B - (e E
R -
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5. RZE ¥ TFDA Town Hall

6. RZEH TFDA Town Hall 5 E&8
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TFDA Town Hall at DIA 2018 Global Annual Meeting
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TFDA Perspective on Regulatory Management of Drug
Development

Shou-Mei Wu
Director General
Ministry of Health and Welfare TFDA, Taiwan

Disclaimer — Content Slide

» The views and opinions expressed in the following PowerPoint
slides are those of the individual presenter and should not be
attributed to Drug Information Association, Inc. (“DIA”), its
directors, officers, employees, volunteers, members, chapters,
councils, Communities or affiliates, or any organization with
which the presenter is employed or affiliated.

» For work prepared by US government employees representing
their agencies, there is no copyright and these work products
can be reproduced freely. Drug Information Association, Drug
Information Association Inc., DIA and DIA logo are registered
trademarks. All other trademarks are the property of their
respective owners.
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Taiwan Profile

&

&

Area: about 36,000 sqg.km.
(14,400 square miles)
Capital: Taipei City
Population: 23 million
99.9% Citizen Covered by NHI
— a Single Payer and Single Database (IC Card)
Pharmaceuticals Market:
NT$ 145.9 Billion (US$ 4.86 Billion) in 2017
TFDA has been made an ICH official member

Review Process for Clinical Trial (IND) Applications

DIA2018

A standard review process: 45 calendar days

' Hospital, Sponsor, CRO
|
Aug 10th 2017 | TFDA J
® Streamline first-in-
human IND Review l,
Process Integrated Medicinal Products Review Office
® Refine IND (iMPRO) v
A d t
e Technical Section
Management based on  Ayministrative IRB
degree of changes Secian CM Phar PK/P Clinic Statistic

—— Assessment Report

Ethnic/Ethical concern,
Cell/Gene Therapy, etc.

l Consult with AC experts if needed

Advisory Committee puu— t TFDA decision J

v

Hospital, Sponsor, CRO N
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Enhance IND Review Efficacy-Fast Tract Review for
Pharmaceutical Product

Review
Tracks for Not aEEIicabIe:

IND first-in-human

Standard
Review

Fast Track

45-day 15-day

N/
Applicable for:

1. IND with the Same US FDA-Approved IND Number (July, 2004)

2. Multinational multicenter trials simultaneously conducted in one
of the 10 medically advanced countries; Taiwan’s medical center
hospital also involved (Aug, 2010)

IND Applications in Taiwan by Local/MRCT Type

Dip201s

i TW single site [ TW multicenter [ MN multicenter

w
o
o

\

MRCT :
72%

N
o
o

119 120 33

-
o O\
o O

No. of Applications

[6)]
o
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IND Applications in Taiwan by Study Phases

u Phase | u Phase Il u Phase Il u Phase |V/Others

No. of Applications

The Improvement of IND Review

Streamlinini first-in-human

Case-by-case consultation waived, shortening
review time to 45 days from 120 days

2017.08.10 gslwie}ts

-
/’ ‘\
- ~

7 N\
Ve N
y Accelerate new A

’ drug development 'y

/

L ; * Early access to \
I medicine I
| ° Facilitate Taiwan's |

Review process shortened to 30 \ development on 1
days . biotechnology and
Refining IND amendment ‘. pharmaceutical ‘

— *_industries y
\\\ ’,/

Review process based on risk assessment

26




Important Achievements of Medical Device

International

Cooperation
Industry
consultation

assistance

.In 2017 successfully
assisted 8 cases of
emerging medical

devices that were first
approved in Taiwan to
the market

Premarket

. Announced the
pilot of Priority
Review Mechanism

. AHWP: IVD Work
Group Chair

. Announced
“Guidance for the
Management of 3D
Printing Medical
Devices”

Implementa
tion of MDA

Dec. 29 2017:
Passed in its first
reading by
Legislative Yuan

Postmarket

. Enhance auditing
of Class 1 licenses

Clinical Trial

. Internationally
Harmonized
Regulations (GCP
base on 1SO14155)
. Efficient Application

. Strengthen
postmarket safety &
quality surveillance

meéchanisms

Pand Revie(w

. . . rocesses (an
Distribution average review time
Management of 34 days)

. Promote medical
device UDI system

Future Prospects

Government Industry
Smart Competences
 Administration Enhancement
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Thank You

Shou-Mei Wu
Director General
Ministry of Health and Welfare TFDA, Taiwan

BOSTON | JUNE 24-28
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Using Real-World Evidence in Regulatory Decision
Making

Churn-Shiouh Gau, Ph.D.
Executive Director

Center for Drug Evaluation,
Taiwan

Disclaimer — Content Slide

» The views and opinions expressed in the following PowerPoint
slides are those of the individual presenter and should not be
attributed to Drug Information Association, Inc. (“DIA”), its
directors, officers, employees, volunteers, members, chapters,
councils, Communities or affiliates, or any organization with
which the presenter is employed or affiliated.

» These PowerPoint slides are the intellectual property of the
individual presenter and are protected under the copyright laws
of the United States of America and other countries. Used by
permission. All rights reserved. Drug Information Association,
Drug Information Association Inc., DIA and DIA logo are
registered trademarks. All other trademarks are the property of
their respective owners.
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Dip201s

MOHW: Minister of Health and Warfare, Taiwan
TFDA: Taiwan Food and Drug Administration,
TCDE: Taiwan Center for Drug Evaluation,

TDRF: Taiwan Drug Relief Foundation

TFDA/CDE in Taiwan

Dip201s

- TFDA

u 4

SN Center for Drug Evaluation, CDE
== IND Protocol NDA/ANDA/DMF
Review & Consultation Review & Consultation

. CDE was established at 1998
Arrows in blue are for IND and by DOH (now MOHW) to

NDA application. assist TFDA to evaluate
Arrows in green are consultation.  pharmaceuticals for

marketing authorization.

JOSNOdS
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Framework of Drug Safety/Quality Surveillance

£

1

— | Taiwan Drug Relief Foundation

« —- National ADR Medical Product Quality Defects
Reporting Center Reporting Center

Industry
(Periodic

Safety
Update Reports)

(1998) (2004)
1 l 1 .

Hospitals, pharmacies,

industries, and Local health authorities
consumers

NDA Review
Sponsors Application —
T I T

o TRA
TCDE

Administration Technical Section
section CMC Pharm/Tox PK/PD Clinical Statistics

Assessment

Report PMF
Consult experts,
/ [ if needed ] PIC/S GMP
Advisory
Committee, if |————>
\fepmletier,  Nowhpproval
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Comprehensive and Multidisciplinary NDA Review

Team Approach Decision Making
« Multidisciplinary « Evidence-based
¢ Communication * Benefit-Risk Assessment

« Consensus building

Non-clinical
CMC, Biologics
Quality,

harm/Tox,
, WPD

Administration
Project

Manager

NDA Review Team in CDE

Evidentiary Standards for Drug Approval

Is there substantial evidence of drug safety and efficacy for the claimed indication?

Confirmatory randomized controlled trials (RCTs) — An ideal Setting

Treatment
Eligible patients Randomization
Control Outcome

Strict inclusion Proper randomization
and exclusion Concealed allocation T Internal validity
l Appropriate blinding d External validity

Artificially homogeneous

Minimize the chance of bias from
patient selection, treatment assignment, patient evaluation and data analysis

32
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Increasing use of real-world evidence
to support decision making

e 0 4
® ¢
Al e Real
Real world © Analytics World
e Data (RWD) Evidence
< e e ¢ ¢ (RWE)
o @
Data relating to patient health Clinical evidence regarding the
status and/or the delivery of usage, and potential benefits
health care routinely collected or risks, of a medical product
from a variety of sources derived from analysis of RWD

US FDA guidance, 2017

Ability of RWD to generate RWE depends on

RWD RWD ) RWD P Define a meaningful question
Relevant Re";b'"t Quality nalytics R iii——

Setup an appropriate design

Sufficient?  Sufficient? ~ Assured?  Adequate? { andfor ehoose an adequate

—-_"-Protocol and analysis plan

Minimize source of bias?
Conduct study

Analyze RWD

\ —

Complete study report
L RWE
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Taiwan experience with RWD/RWE

Change of approved product label

* Update label information of drug-drug interaction and safety

Post-market safety surveillance

* Phase IV safety study requested by regulatory
» Post-marketing pharmacovigilance

« PSURs/PBRERs from other countries could be one of the
sources of pre-marketing safety evaluation in Taiwan

Pre-market efficacy assessment

* Provide critical efficacy evidence (e.g. rare disease)
 As a historical control for single arm control

®

Dip2o1S

Case study 1 — The approval of Sapropterin Tablet
for Hyperphenylalaninemia (HPA)

» HPA is diagnosed as an abnormal elevation in blood
phenylalanine level (>120 pmol/L)

» Caused by
— Phenylalanine hydroxylase (PAH) deficiency, also phenylketouria

(PKU), or
— Tetrahydrobiopterin (BH4) deficiency

» Incidence
Caucasian: ~1in 10,000 & 1.5-2% of HPA are BH4 deficiency type
Taiwanese: ~1in 34,000 & 30% of HPA are BH4 deficiency type

» In Taiwan, Sapropterin tablets have been imported and
used for the treatment of BH4 deficiency for many years

without registration.
Clinica Chimica Acta 313 Z2001. 157-169

34
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Case study — Sapropterin Tablets ("Excelsior” BH4 )

» Well collected patient clinical data derived from two Do
retrospective observational studies in patients with BH4
deficiency.

National Taiwan
University Hospital

(14 patients; 3-20 years)

Taipei Veterans General
Hospital

(21 patients; >10 years)

Case study — Sapropterin Tablets ( "Excelsior” BH4 )

Dip2o1S

» The "Excelsior" BH4 Tablet (sapropterin) was approved
for the treatment of hyperphenylalaninemia due to
tetrahydrobiopterin (BH4) deficiency, based on following
consideration:

— Claimed indication is a rare disease
— Clear mechanism of action
— Surrogate endpoint (blood Phenylalanine (Phe) level)

— Well-collected patient clinical data (real world data)
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Case study 2 - Oral Ketoconazole vs. Hepatotoxicity

» In Taiwan, oral ketoconazole was indicated for the
treatment of fungal infections, advanced prostate cancer
and Cushing's syndrome.

» Concerns raised internationally on liver
toxicity associated with oral ketoconazole

EMA: FDA:

Suspended Restrict & lots
of warnings

Oral Ketoconazole vs. Hepatotoxicity

» Taiwan National ADR Reporting Database il

Hepatobiliary

Item .
disorders

No. of cases 31 58
Age (year)
Mean £SD 4515 51=%20
Range 16-86 16-94
Gender (N)
Male 8 18
Female 23 "I . Some uses
Outcome of adverse reaction (N) without
Teatn ! 2 prescription
Life threatening -4 5
Hospitalization 20 23 ~ Use due to mild
Non-serious 6 26 skin conditions

ADR=Adverse drug reaction
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Oral Ketoconazole vs. Hepatotoxicity

» Taiwan National Health Insurance (NHI) Claim Database Sepadlls

Medical care institute No. of prescription (% )

Medical centers 280 (1.1% )

Regional hospitals 354 (1.4%) v Difficulty in providing
S . 0 intense liver function

District hospitals 1,103 (4.5%) e e

Primary care clinics 19,103{ (77.3%) U el g

v Liver function test
Pharmacy 3,864 |(15.6%) within 30 days before
treat t: 2.7%
Total 24,704 (100.0% ) ..

Case study — Oral Ketoconazole vs. Hepatotoxicity

» Literatures

— Within the recommended dosage, the incidence and severity of liver
injury caused by oral ketoconazole are higher than those of other
azoles

— Liver injury occurs mostly between 1 and 6 months, but there are still
many case reports occurring within 1 month (including few days).

Cannot reduce the risk by limiting the dosage/duration

» There are other available medicines in the market.

Taiwan:

withdrawal
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RWD Collections in Taiwan

National
Health
Insurance

Health
data from
HWDC

Mortality
Data

National
ADR
Reporting
System

Disease
Registry

Electronic
Medical
Records

HWDC= Health and Welfare Data
(EMRs)

Science Center

» National Health Insurance (NHI)
Established in 1995
Large database: 99% of Taiwan’s
population (23 million)
Real-world practice

Medical service utilization

Prescription drug use
Longitudinal RWD (since 1995)

» National Adverse Drug Reactions
(ADR) Reporting System
Established in 1998
Post-marketing Surveillance
Mandatory reporting serious adverse
reactions of all approved medical
products
Voluntary reporting of non-serious
adverse reactions
Obligatory PSUR for medical products
under monitoring stage

HWDC Centers in Taiwan

Q(aohsiung)

KaoHsiung Medical Univ.

38

National Taiwan Univ.
N National Yang Ming
I Univ.
Taipei Medical Univ.
Academia Sinica

» Established since 2012 in
university affiliate
medical centers and
research institutes

— 9 Data centers




Facts and Opportunities

[I Regulatory

Data Volume
(Large-
Scale)

Data value * Pharmacovigilance
Safety label changes
‘  Drug-drug interactions
« Conditional approval requiring
Ask right questions collection of on-market data

Data Variet . C
Y L v + Extension of indication
Great amount of diversity) Collect high-quality data _

2

Conduct proper analyses
+ * Discoverdrug pathways

Generate reliableand . |dentify unmet clinical need, profile
robustness evidence target populations

» Uncover new indication
* Profile patient compliance/adherence

Data Velocity
(High-Speed)

Challenges

» Data challenge %
— Sources/heterogeneity in collection systems
— Completeness, validation and quality
— Uncontrolled biases due to time, site, and other study-specific effects
» Processing and exploration challenge
— Data collection
— Data analysis
» Management challenges
— Data privacy and security
— Patient protection

Consultation with the regulatory authority

if RWE is intended to be submitted
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Thank You

Churn-Shiouh Gau, Ph.D.
Executive Director

Center for Drug Evaluation,

Taiwan TFDA as an ICH new member, June
7, 2018. (poster from ICH website)

DIA2018

GLOBAL ANNUAL MEETING
BOSTON | JUNE 24-28
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Global Challenges in Conducting MRCT and
Interpreting Data

James Chih-Hsin Yang M.D., Ph.D.

R ES 6

Professor and Director,Graduate Institute of Oncology,NTU
agXeBEREREEMRFIME

Director,Department of Oncology,National Taiwan University Hospital

aXEREEESMEE

Disclaimer — Content Slide

» The views and opinions expressed in the following PowerPoint
slides are those of the individual presenter and should not be
attributed to Drug Information Association, Inc. (“DIA”), its
directors, officers, employees, volunteers, members, chapters,
councils, Communities or affiliates, or any organization with
which the presenter is employed or affiliated.

» For work prepared by US government employees representing
their agencies, there is no copyright and these work products
can be reproduced freely. Drug Information Association, Drug
Information Association Inc., DIA and DIA logo are registered
trademarks. All other trademarks are the property of their
respective owners.
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No. of Applications

Distribution of IND Applications in Taiwan (by phase)

M Phase | mPhasell = Phaselll mPhase IV/Others

g

302 298
274 274

g

258
238

g

205 193

187 174

200
133

150 " 119 120

168

DIA 2013
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Distribution of IND Applications in Taiwan
(by Local/Multinational Type)
m TW single site = TW multicenter = MN multicenter
DIA2018
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National Taiwan University Hospital since 1895

Clinical trials (related to drugs) registered in NTUH IRB (2017)

Multi-regional Domestic Total
Number
PI -Initiated Sponsor PI- Initiated | Sponsor

Phase | 1 79 8 25 113
Phase II 6 107 22 27 162
Phase III 5 368 7 16 396

Phase IV 1 13 51 7 72
Others 1 3 83 5 92
Total 14 570 171 80 835
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New Clinical trials (related to drugs) registered in NTUH IRB

Phase\ZEf& 2007 H 2008 2009 | 2010 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

Phase | B 12 12 7 9 19 18 29 (26 40 30

Phase Il 28 32 41 30 41 49 34 34 | 67 41 40

Phaselll | 79 74 59 68 63 104 72 101 114 90 101

PhaselV | 86 41 34 29 25 29 16 21 | 15 16 13

Others 2 4 15 23 14 16 16 25 | 21 17 26

dE=t 199 | 163 | 161 | 157 | 152 | 217 | 156 | 210 | 243 | 204 | 210

DiA2018

2018 April New Paradigms For the treatment of
stage IV nonsmall cell lung cancer

Nivolulamb+ipilimumab

Squamous cell carcinoma Adenocarcinoma
(non-adenocarcinoma) ’ (Non-SCC)
- paccar
platinum +

‘ atezolizumab platinum + pem
gem/taxane/vnr Pembrolizumab bevacizumab

+ pembrolizumab dacomitinib
+necitumumab ' ‘ . afatinib
’

osimertinib crizotinib,

platimlj.m * Fl)/em/b erlotinib, alectinib, ceritinib
or paclitaxel/car/bev A
nivolumab, atezolizumab P gefitinib ‘
b b
or pembrollzumab(PDL1+) ' +bevacizuma ‘ olatinum em/maint

em maintenance
' E . or paclltaxel/car/bev
docetaxel nivolumab, atezolizumab

afatinib s or pembrolizumab(PD 1+) 05|mert|n|b cer|t|n|b
or N|ntedan|b(fast PD) alectinib
brigatinib

+ramucirumab
or Nintedanib(fast PD) Docetaxe' lorlatinib

other not used agents or clinical trials

| * e, Neras, HERR, EGRexanz0 ns, e | crizotit

Corresponding targeted therapy, chemotherapy,immunotherapy

larotrectinib

Dabrafenib, trametinb
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Taiwan Lung Cancer Clinical Trial Consortium contribution to new
drug approval and new therapy in advanced lung cancer

Authors of
primary contribution
publication

Profile
1014,1029
@ ASCEND
4

IMPRESS

AURA @
NP28673
AURA2 NP28761

Pre- ICH E17

» MRCT conducted in ICH or non-ICH
» No guidelines for regulatory agencies to review MRCT

» MRCT may be planned/designed for multi-country
approval, however, there is no guidelines for the
design

» Ethnicity sensitivity assessment was applied, but lack

consistency or harmonized regulations
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Phase 3 CheckMate 057
Study Design: Nivolumab vs Docetaxel in Previously Treated NSQ NSCLC

o o . DIA2018
Key eligibility criteria ) ] &
- Stage I1IB/IV NSQ NSCLC Nivolumab ) ngary endpoint
N 3 mglkg IV Q2W until PD -

*ECOG PS 0-1 ‘ o:nugnagcepctibleltjgxlicity ... .
« 1 prior platinum-based (n = 292) *Additional endpoints

chemotherapy -ORR
« Prior TKI therapy allowed for -PFS

known ALK translocation or - —Efficacy by tumor PD-

EGFR mutation 2 L1 expression
« Prior maintenance therapy 5 —Safety

allowed < o] —Quality of life
* Pretreatment tumor samples 75 °/°ej|‘\’;e W

required for PD-L1 analysis N il PD o?

(N =582) unacceptable toxicity
(n = 290)

Randomization stratified by prior maintenance therapy and line of therapy
(second-line vs third-line)

ClinicalTrials.gov number NCT01673867
NSQ = non-squamous; TKI = tyrosine kinase inhibitor

Nivolumab vs. Docetaxel 2" line non-sq NSCLC

Thi MEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE |

Nivolumab versus Docetaxel in Advanced
Nonsquamous Non-Small-Cell Lung Cancer

N Engl ] Med 2015;373:1627-39.
w No. of Median 1-¥r
H Deaths/ Overall Overall
‘i Total No. Survival  Survival Rate
of Patients 95% CI 95% ClI
s ( )
& 51 mo %
= Nivolumab 190/292 12.2 (9.7-15.0) 51 (45-56)
§ Docetaxel 223/230 9.4 (8.1-107) 39 (33-45)
a Nivolumab Hazard ratio for death, 0.73 (96% Cl, 0.59—0.89)
=E P=0.002
g " “bs—sse-s Docetaxel
0 T T T T T T T 1
0 3 6 9 12 15 13 21 24 27
Months
No. at Risk
Nivolumab 292 232 194 169 146 123 62 32 9 ]
Docetaxel 290 244 194 150 111 88 34 10 5 ]
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Checkpoint inhibitors in 2L NSCLC (PD-L121%)

Nivolumab Pembrolizumab Atezolizumab
NSQ (CheckMate 057) (Keynote 010) (OAK)
Nivo Doc
100 € (n=123) (n=123) %l
Median OS, mo 17.2 9.0
904 0
Events, n 68 93
807 HR (95% CI) 0.59 (0.43, 0.82) ; |
70+ - - L
< 60 Y
= 50 § 2|
[} (]
O 40 3 9
. 83|
207 Nivolumab =4 .
109 Docetaxel & o
0 — T T—T—T— T
0 3 |6 9 12 15 18 21 24 27
Months » - - g . q ) g
: - . ass
Coommes 10
Pembro Pembro
2me/ig 10mg/kg Oocetansl
POLLTPS 21% s34 n=346 n=i43
ORR i ORR, % (95%C)) 18(1622) 18(14:23) 9 (613 M Atezolizumab [l Docetaxel
Il Nivolumab P=0000S  P=0.0002"
Il Docetaxel
= 50
o 40
= 40
o, aR
g 20 - g e g %0 18
TF T
o [ c 10
" -~ 2 TP AT 0

21%

- TC1/2/3 or IC1/2/3

3% (N=9) 21% (N=145)  20% (N=85)

MRCT Drug development
E17: lack definition of “regions”

» True global MRCT
» Global MRCT in limited regions: any of the combinations
North America + Europe,
East Asia
Mainland China + Hong Kong + Taiwan Japan+Korea ........
Mainland China+Korea+Taiwan+.......
Japan+Korea+Taiwan+.......
Korea+Taiwan+Hong Kong+Singapore+.....
Korea+Taiwan
Japan only
Mainland China only
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ICH E17 : scope @

» Guidelines for planning/designing MRCT DSR2

No guidelines for data interpretation

--- leading to multi-countries drug approval
— Planning: examples

1. usefulness,

2. essential points (e.g. GCP),

3. ethnic factors (extrinsic, intrinsic) for safety or efficacy
— Designing: examples

4. Dose determination

Control concomitant medication (or treatment)

6. How to define a population, sample size estimation

o

ISEL Trial Design

> 1692 patients in 210 centres across 28 countries

»  Stratified for histology, gender, intolerant / refractory, PS and smoking
history

DIA2018

Patients with: End points
ZD1839 Primary:

(250mg/day) °
+ BSC Secondary:

Placebo Exploratory:
+ BSC °

CT, chemotherapy; BSC, best supportive care;
TTF, time to treatment failure; ORR, objective response rate; QoL, quality of life

Thatcher N et. al. Lancet 2005
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ISEL : AZD1839 (gefitinib) vs. placebo

Overall population A Median  1-year
TN g 1 _{onthe) suntval %)
—— Placebo —— Geffitinib 9.5 41
08 o 0.8 Placebo 55 23
=
E" = Cox analysis HR (95% Cl), 0.66 (0.48, 0.91)
-5 06 2 06 p=0.010
«
5 [ 5
g .. Asian £ ..
3 g
£
02 0.2 -
o T T T T T T T 1 0.0 T T T T T T T 1
o 2 4 6 B 10 12 14 16 0o 2 4 B 8 10 12 14 18
) Time (months) Atrisk: 342 283 201 130 86 48 15 1
MNumber at risk
Gefitinib 1129 901 SBE 35 175 76 18 i
Placeho S63 446 289 160 77 28 12 Tim {months)
B Median 1-year
Thatcher N et. al. Lancet 2005 104 _{monthe) survival (%)
—— Getfitinib 5.2 21
o 08 Placebo 5.1 21
Z
= Cox analysis HR (95% CI), 0.92 (0.80, 1.07)
5 06 p=0.204
. =
Non-Asian £ , |
2
o
o 024
0.0

T T T T T T T 1
o] 2 4 6 8 10 12 14 16
Atrisk: 1350 1064 676 355 166 56 16 1
Survival time (months)

Chang A. et. al. JTO 2006

Sample size

» Sample size to regions or pooled regions should be
determined

: but without substantial increasing the sample size
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E17 guidelines

» Simultaneous global drug development

» Promoting acceptance of MRCT to regulatory authorities,
considering ethnic sensitivity and applicability, sponsors should
plan and design and prepare for individual region evaluation

» Pre-specified Pooled population :
1. regions with similar ethnic factors,

2. defined subsets in populations across regions with similar
intrinsic or extrinsic factors

Phase Il trial of afatinib (2"4 generation irreversible EGFR TKI
in EGFR mutation-positive NSCLC

Stage llIB (wet)/IV lung adenocarcinoma (AJCC version 6)

EGFR mutation in tumour
(central lab testing; Therascreen EGFR29* RGQ PCR)

Randomization 2:1
Stratified by:
EGFR mutation (Del19/L858R/other)
Race (Asian/non-Asian)

Cisplatin + Pemetrexed
Afatinib 40 mg/dayt 75 mg/m2+ 500 mg/m?2
i.v. g21 days, up to 6 cycles

Primary endpoint: PFS (RECIST 1.1, independent review)*
Secondary endpoints: ORR, DCR, DoR, tumour shrinkage, OS, PRO¥, safety, PK

*EGFR29:19 deletions in exon 19, 3 insertions in exon 20, L858R, L861Q, T790M, G719S, G719A and G719C (or G719X), S768I.

tDose escalated to 50 mg if limited AE observed in cycle 1. Dose reduced by 10 mg decrements in case of related G3 or prolonged G2 AE.
#Tumor assessments: q6 weeks until Week 48 and q12 weeks thereafter until progression/start of new therapy.

‘Patient-reported outcomes: Q-5D, EORTC QLQ-C30 and QLQ-LC13 at randomization and q3 weeks until progression or new anti-cancer therapy.
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Participating regions

133 sites in 25 countries

North America
USA
Canada

&

Argentina, Brazil,
Chile, Peru

South America_ "

‘E

EUROPE
Austria, Belgium, France, Germany,
Hungary, Ireland, Italy, Romania, Russia,
Ukraine, UK

ASIA
o Hong Kong
Japan
an Korea
Malaysia
Philippines
Taiwan
Thailand

Australia

DI/\2018

OS in Del19 subgroup

LUX-Lung 3

Afatindb P
n=112

LUX-Lung &
Efatindb s
n=124 n=62
Pl cliin,
micat

DIA2018

LOBAL ANNUAL ME
BOSTON | JUNE




OS by race/ethnicity in the EGFR Del19 mutation
subgroup

Japanese
Afatinib
n=103 n=23 n=16

Non-Asian Asian

n=30  n=16 n=206
Median, mo 33.6 20.0 Median, mo 31.7 211 Median, mo 46.9 31.5
HR (95% Cl) 0.45(0.21-0.95) HR (95% Cl)  0.61(0.46-0.82) HR (95% Cl) 0.34(0.13-0.87)

p value p=0.031 p value p=0.001

p value p=0.018

Estimated OS probability
Estimated OS probability
Estimated OS probability

6 9 12 15 18 21 24 27 30 33 36 39 42 45 0 3 6 9 121518212427 3033 3639424548 51 0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48

ihs) me (months) months)
i

Quiality control

» In addition to usual required Quality

» Adequate evaluation of ethnic intrinsic and extrinsic factors by
the same standard

» Building up high quality MRCT sites
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Afatinib vs. Gefitinib : Drug-related AEs

Afatinib Gefitinib Afatinib Gefitinib
(n=160) (n=159) (n=94) (n=88)
All Grade 3 All Grade 3 All Grade 3 All Grade 3
Diarrhea 90.0 11.91 61.0 1.3 88.3 5.3 59.1 1.1
Rash/acne* 88.8 9.4 81.1 31 88.3 8.5 79.5 23
Stomatitis* 64.4 4.4 23.9 - 70.2 7.4 29.5
Paronychia* 55.6 1.9 17.0 0.6 64.9 21 19.3
Dry skin 325 - 371 - 31.9 - 33.0
Pruritus 231 - 22.6 - 25.5 - 28.4
Fatigue* 20.6 5.6 14.5 - 10.6 1.1 9.1
Decreased appetite 16.3 0.6 11.9 - 18.1 - 17.0
Nausea 16.3 1.3 13.8 - 8.5 - 9.1
Alopecia 10.6 - 15.1 - 6.4 - 1.4
Vomiting 10.6 - 3.8 0.6 6.4 - 1.1
| ALT increased 9.4 - 23.9 7.5% 14.9 - 31.8

AST increased 6.3 - 20.8 2.5 9.6 - 29.5 2.3
Non-Asian ALT Gr 3 : 3%

FLEX

VNB / Cis + Cetuximab

Adv Monoclonal Antibody to
NSCLC EGFR

First-L

EGFR(+)

VNB / Cis

MN—TZ2002Z2>»X

175 hospitals in 28 countries

53




FLEX: Overall Survival

DIA2018

100 — —— Chemotherapy plus cetuximab
—— Chemotherapy

90 —
80
70 —
60
50

40

Overall survival (%)

30

20 —

Hazard ratio: 0-871 (95% Cl 0.762-0.996) e
10-{ P=0044

0 T T T T T T T T T ]
0 6 12 18 24 30

Number at risk Time (months)

Chemotherapy 557 383 251 155 53 3
plus cetuximab
Chemotherapy 568 383 225 134 48 0

Pirker R et al. Lancet 2009, 373, 1525

FLEX
ethnic sensitivity

Number Hazard ratio
(95%C1)
T 1125 @ 0-87 (0-76-1-00)
Age (years)
<65 774 O 0-85(0.72-0-99)
265 351 0-93 (0-73-1-20)
Sex
Men 790 T 0-95 (0-81-1-12)
Women 335 —e—i 0-73 (0-57-0-95)
Ethnic origin
White 946 g 2 0-80(0-69-0-93
Asian 121 et elp————i 118 (0:73-1-.90)
Other 58 H—— 1-83 (0-94-3-55)
istology
Adenocarcinoma 532 — 0-94 (0-77-1-15)
Squamous cell carcinoma 377 —— 0-80 (0-64-1-00)
Other 216 —e—t 0-81(0-60-1-10)
Tumour stage
e 68 PSS FY— 1.06 (0-59-1-91)
v 1057 P 0-86 (0.75-0-99)
Smoking
Never smoked 244 —e— 079 (0.58-1.08)
Former or current smoker 879 0-89 (0-77-1.03)
ECOG PS at baseline
o1 929 0-93 (0-80-1.07)
2 196 —a—t 074 (0-55-1-01) .
Pirker R. et al.
T T
05 o 20 Lancet 2009
Chemotherapy plus Chemotherapy
cetuximab
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MRCT in exploratory stage

» Encourage early global MRCT

» Exploratory MRCT can collect scientific data (ethnic factors,
PK/PD) to facilitate confirmatory MRCTs

» Exploratory MRCT can serve as the basis for regional approval

New TKI Recipe ? Early develop in multiple regions
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314 Generation mutant specific EGFR TKI

First generation (anilino-quinazolines) ﬁﬁj
l‘:t I =] =

F L "-\._\._- e .!'_‘;’.'3.
E 1mH r’ﬁ'D "E::I]"HH C"IQ"JL""' g o

J=== A F y 5
= "Ie .-'?::_,.':' "y e,

H I :]-F':J I!_ H-\: -\.\__=¢:'r\-\.D.-'-.\_\__,I:I o, I

Sefitinik Erlotinib Lapatinib

Second generation (anilino-guinazolines)

C1
Ls© WPSN L, oo TP
ﬂér‘ _--1'“ H GH, -q;l-"" tt.d"T""N e CHy
Mz

Ty
- o -"tt:,_.d"T'
- CH! L FH .--l'lII I"'\-_o:'] - __T:‘ l. TH # :H:
e e T T

Meratinib (anilino-cyanoguineline) Dacomitinib Afatinib

'l

Third generati?_{anilinn-pyrlmldines]

Ji;-- M’L“‘i-j CHy ?'!; i{"if L
. _J*H “-u. ,_..-r!l __j'l - ma-u \-H_ _.--r!I M7 TCH,
EH*L M"cl:'r ‘-EN"L'H ’[::rj-'
WZ4002 CO-1686 AZDO2OT
AZD9291 (Osimertinib) Early phase development
AURA Ph I/l AURA2 Ph II

DIA2018
Patients with confirmed EGFRm locally advanced or 8
metastatic NSCLC who have progressed following

Patients with T790M-positive aNSCLC whose disease has progressed following
either one prior therapy with an EGFR-TKI or following treatment with both EGFR-

for th ith EGFR-TKI
TKI and other anticancer therapy pucqticapvriiieniappiovediec

Rolling six design

. Cohort 1 Cohort 2 Cohort 3 Cohort 4 Cohort 5
Escalation 20 mg 40mg 80 mg 160 mg 240 mg
Part A
— — - — — Central T790M mutation testing* of biopsy sample
° ostive ostive ostive ostive WEOM collected following confirmed
1] cohorts disease progression
g 3 Negative Negative Negative prog
o
First-ine First-line

Expansion Biopsy v

T790M T790M
Pa rt B Tablet positive negative / unknown

L Cytology

AURA Phase Il Extension (n=201) AURA2 (n=210) v
Usimertiniv 80 my yd Usiimertiniv 60 iy yd Not eligible
for enrolment
e
elcc EUROPEAN LUNG CANCER CONFERE

Yang JC et. al. ELCC 2016
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Osimertinib  Clinical Development

~TTET

B B nng

DIA2018

MRCT : E17

DIA2018

» May improve our ability to plan and design
studies, answering scientific questions of
intrinsic and extrinsic ethnic factors

» May impact small countries’ participation in
MRCT !l

» Efficiency will become the most important issue
for small countries to compete in MRCT.
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Thank You

James Chih-Hsin Yang M.D., Ph.D.
5 o B IR
Professor and Director,Graduate Institute of Oncology,NTU
SEXREBEREEESMMEMMARE
Director, Department of Oncology, National Taiwan
University Hospital
aXREREEEZEIEE
L 4

Join the conversation #DIA2018

DIA2018

BOSTON | JUNE 24-28
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The Development of Pharmaceutical Industry
in Taiwan

Annie Tsu-Hui Liu, Ph.D.
Director

Biotechnology, Health, Medicine and Agriculture
Division,

Office of Science and Technology, Executive Yuan
Taiwan, ROC

. _ 1
»

»

..a l

Disclaimer — Content Slide

» The views and opinions expressed in the following PowerPoint DIA2018
slides are those of the individual presenter and should not be
attributed to Drug Information Association, Inc. (“DIA"), its
directors, officers, employees, volunteers, members, chapters,
councils, Communities or affiliates, or any organization with
which the presenter is employed or affiliated.

» These PowerPoint slides are the intellectual property of the
individual presenter and are protected under the copyright laws
of the United States of America and other countries. Used by
permission. All rights reserved. Drug Information Association,
Drug Information Association Inc., DIA and DIA logo are

registered trademarks. All other trademarks are the property of
their respective owners.
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®

.-r ; Location DIA2018

@’3 Competitiveness

e' Population & Healthcare
@9 Bio-Clusters

l And More ......

Taiwan — Asia- Pac1ﬁc Transportatlon Hub

Dif2o1e

2.55 hours W

Fly average from
Taipei to six major
cities in the
western Pacific:

Tokyo, Seoul,
Beijing, Shanghai,
Hong Kong, and
Singapore
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Why Taiwan Matters

No. / Asia

Global Competitiveness Report 2017-2018

. Biopharmaceutical Innovation %
No. 15 / 137 countries

No.4

MATURE MARKETS 10 00 NENCOMER MARKETS
IGRADE 1) IGRADE T

- \ Environmental Risks of Investment 2017
No. 2 \E]Em '/ No. 4 / 50 countries
L . ol

Global Entrepreneurship and Development 2017 oo

No. 2 No. 16 / 137 countries o 1

Global Business Environment 2014-2018 =g

No. 3 No. 14 / 82 countries

Global Competitiveness 2018
No. 17 / 63 countries

No.4

ASCENDING TO THE PEAK OF
BIOPHARMACEUTICAL INNOVATION
Blepharmacoutical Compatitiversss & Irvestmant BCH Survoy, 4th Eeition, 20

5

Government Policies and Measures

Bio-Pharmaceuticals Asia. Silicon Smart Machinery

* Build the Biomedical Corridor Green Energy National Defense

» Upgrade Industry
Infrastructure and Ecosystem

» Connect with the World

* Pursue the Industries of the

Industry Innovation | e
Program

( Circular Economy New Agriculture
BioMed Taiwan

' &/,
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Population and Healthcare

Dip2o1S

» 23 mil people
— Life Expectancy — Males>77 ; Females: >83
— Population over 65-14%

» “National Health Insurance Plan”
— One single buyer and one single database

— ~99% citizens covered by NHI since 1995

— Low personal medical expanse, wide coverage with
reimbursement restriction, an efficient system

— Over 27,000 contracted medical care institutions

Source: : MOHW, 2017

Excellent Clinical Practices

S Taiwan has demonstrated its ability to
P o I m,‘w C o abHity © : DIA2018
g{g;‘é ,,«thgﬂﬁg participating multinational clinical trials with GHowa v e
N TSN . - .
w a’gmv","f‘ the international community
DA -
DO
" 4 av v )
Y g 350
S 302 298
300 274 274
258
250 238
205 187 198
TAIWANESE HOSPITALS B 7 174 oy 10 22 (321;)
are in the WORLD'’S TOP 200 150 ppw 12 185
HOSPITALS LIST 00| 127 149 =
National Geographic Channel Documentary: s I | e | =4 =
Taiwan’s medical miracle SZ % 'ﬁ' fg‘ 47 46 % 58 57 51 z—: 55
k . 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
— " Taiwan- single center Taiwan- multiple center Multi-national-multi-center

Taiwan Clinical Trial Consortium c-IRB Mechanism

Source: : TFDA, 2018
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Comprehensive Bio-industrial Clusters

. . Nankan
More than | Hsinchu Science Park More Biotechg
Hsinchu Biomdeical Park than .
97 : e Neihu
Equipment, IVD, Biologics, 178 Technol
companies : : echnology
Medical devices compan  pab for New
) ) 1es Drugs,
More than | Central Taiwan Science Park
39 Drug manufacturing, Medical
devices, Precision machinery,
companies | Minimally invasive surgery

More than Southern Taiwan Science

74 Park

) Genetic drugs, Implants,
companies © Instruments for minimally
invasive surgery
Tajpei—Kaohsiung \.'/
1.5 hrs. by High Speed Rail

Medical devices

More than | Pingtung Agricultural
103 Biotechnology Park
) Functional foods, Herbal medicine,
companies [ Animal vacccines, Animal breeding

Well-trained Young

Professionals Are

Assets to the Industry

1 60"‘ universities and

colleges

> 30,000/yr

students in life science,
health & medical fields

Source: : MOE, 2017

750+/yr graduate

students with Ph.D.
degree

PhD
9

Master
28%

Bachelor
67%
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Sound Intellectual Property Protection
Intellectual ® Patent Law

Property ® Trademark Law

Protection  ® CopyrightLaw
Laws ® Fair Trade Act

® Copyright Collective Management
© a Organization Act
=2 8 @ Integrated Circuit Layout Protection Act

@ Trade Secrets Law

~ .
Patent Linkage

= Criminal liability . .
= Increased penalties of extraterritorial misuse The amendment of Pharmaceutical Affairs Act
= Intellectual Property Rights Protection Police that relate to intellectual property, namely drug

Force prevents and counter pirated products data exclusivity and patent linkage, was made

= Improve professionalism of judgments by by Presidential decree on January 31, 2018
technical review officers of the Intellectual '
\O

(<
Property Court o

(N

Driving Forces to Innovation

_____ ué /Special Regulation for Promoting \
Technology-Based Enterprise Entering
Taiwan’s Capital Market

If an issuer obtains a clear written assessment issued by the
TPEx-designated professional institution for a technology
based enterprise, and that its products or technology have
marketability, shall not be subject to the restriction of
duration of corporate existence and financial requirements.

[ ®

Tax Benefits for Biotech & New Pharmaceutical Company Y

v Research & development incentive: 35% of R&D a
Act for the Development spending may be offset
of Biotech & New v Incentive for personnel training: 35% of employee
Pharmaceuticals training may be offset
Industry v Shareholder investment offset: Investors may be offset
20% of the original cost of shares
v Tax deferral for technology appraised as capital stock
\ v Tax deferral for stock option certificates j
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Over 130 Companies Receive Tax Benefits @

Dif2o1e

1 32 qualified 311 qualified products
companies by Mar. 2018 by Mar. 2018

Animal drugs &

Plant Protection /Otr;ers
Agents 1%
23
i o a re Medical Devices /

43

pharmaceutical companies 145%

243
78%
Source: : BPIPO, 03/2018

Active Capital Markets

113 | Bio-related stock-listed companies, No. 1in Asia

B DIA2018
usd 24 billion | Market Cap in total N . V *
Year2017

usD 76 billion | Revenue in total (+3.7%) IN IPOs p, ‘ l I

U S D 1 .8 b | | | |O n P rlvate investments | n BIO *Genetic Engineering & Biotechnology News (GEN'’s) 2016

2,100

1801.57
1,800
21%
1,500 e
1,200 Distribution 4394
o s O
Investments
600 i
36% in 2017
©
0 == Applied Biotech
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 == Pharmaceuticals
Medical Devices
Source: : BPIPO, 03/2018
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Strong Support by the Government

The Fantastic 4 in Taiwan are all biomed-related DIA2018
-
f
l ) \ £
e | #
‘ R i
‘ e
l/A . b \{‘
President Tsai: Vice President Chen: Premier Lai of Executive Yuan: ~ Mayor Ko of Taipei City:
Cofounded TaiMed Biologics « Scientist in Epidemiology Physician and Lawmaker on Well-known Trauma Surgeon
in 2007 (antibody treatment  Former Minister of Health Public Health Policy for many in National Taiwan University
for HIV, Trogarzo, FDA + VP of Academia Sinica years Hospital

approval granted, Mar. 2018)

New Drug Pipelines Are Increasing

270"' new drugs by Pipelines tripled in 7
May, 2018 ! years

2018 78 103

> 57 % filed Us T
IND ““““““““ Phase |

,
2011 |16 39 Phase |l
H Phase lll

Source: : DCB, 03/2018
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Steady Growth of Pharmaceutical Market @

Dif2o1e

OTCDrugs

6.2 villion USD by cAGR 4% in 10
8%

C 2017 years

Source: : DCB, 03/2018

Germany, USA, Ireland,
France and Switzerland

are tOp 5 import
countries by 2017

Increasing Exports Are Vital to
Industry Expansion

Dif2o1e

/
B 130+ PCS/GMP domestic drug companies by 2018

B USA, China and Japan are top 3 export countries by 2017

B CAGR 3.8% in 6 years
AU

a )

B 5 new drugs are entering in global markets
B 100M USD and 124% growth in international licensing by
2017
pu /

Source: : DCB, 03/2018
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Biologics Are Right on the Spots

Taiwan Has Comprehensive Antibody Drug Development Pipelines

SSEA-4 JEGFRY PSGL-1 (CD162) [ glyco-variant of CD71 | NEO1 ] PDGFRa J HSV gD

PD-14 PD-L1/CD4,4 CD204 CD23 ; HIV-gp £ HSV gD [ CemX [1L-6{ Globo H JIgE{ SNS01 [ VE

s N
Herception (trastuzumab)

-
ADC / BsAB / Glycans

*Research Institutions
e Academia Sinica

Humira (adalimumab)

Avastin (bevacizumab) _ ‘ . DCB
Rituxan (rituximab) S 2 + ITRI
_ Biosimilars % ANTIBODY K Platforms | *Comapies
Xolair (omalizumab) 7 - « TaiMed
Actemra (tocilizumab) ¢ CHO Pharma
I\ + Immunwork

Trogarzo (ibalizumab) ) ¢ EirGenix
Perjeta (pertuzuma) | Apphcatlons : Angnomlcs
e Henlix
|\ J \_
Cancer Infectious disease
Pancreatic cancer * Lung cancer AIDS  Anti-HSV

Autoimmune diseases

Rheumatoid arthritis * Allergy
Source: : DCB, 05/2018

Catching the Trends

Taiwan's Efforts in Precision Medicine Development

Diagnostics Medicine
" service| Antbody cro/como
Companies| «ACT *General *ACT *ACT *Glyconex « EirGenix +Celtec +Abnova
Genomics || Biologicals || Genomics || Genomics || <OBI *Glyconex || *Humorigin || *LASCO
E *FullHope || +Personal ‘GGA «Libogene «Tanvex *Henlix *Medigen *Level
. . . . *Mycenax
Biomedical || Genomics *Gene on *TaiMed *Immun- *UBI -PPC
*Vita * Pharmigene Link *United work *Vax «Tanvex
Genomics || *Quark Bio *Genomics Biopharma || OBl Genetics ‘TPG
R&D | *NHRI *NHRI -DCB -DCB
+Academia |TRI +Academia -DCB ITRI NHRI
AB Sinica Sinica ° °
Resf’}%fces Taiwan BioBank Laboratory National Health Taiwan Clinical Trial Strong Government
.b‘ (Database) Developed Tests Insurance Database Consortium Support
- ) - = -
» ok owow f ) atwan =
%‘,& M T K:-: . : ;\J 0\?9 M > ] ‘CIiniceITrmli @ ﬁ am
1.....-:. S G et C® HAMERMAEFH E_E ﬁ o

Source: : DCB, 05/2018
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Taiwan Is Ready for the Future

Open
Innovation

Gt -;1‘\\ O (Diversity)

e:‘;‘ o~

p \ '

- .

o :Q Experience
\ Sharing !
\
A 1
Pt @ N /
~ -

Risk ' Sl
Sharing Capability

Sharing (Efficiencies)

(Partnership)

21

Thank You for Your Attention

Annie Tsu-Hui Liu, Ph.D.
Director
Biotechnology, Health, Medicine and Agriculture Division,

Office of Science and Technology, Executive Yuan
Taiwan, ROC

DIA2018
GLOBAL ANNUAL MEETING
BOSTON | JUNE 24-28

69




- » = _‘.'_"_“"" "5 * X 2 %
TRIE AR TREXH?Z, 4R, REFL, 2 H4E Result Table2. r; — 15=0.15, k=1, (a, B) = (0.05, 0.2)
Lien-Cheng Chang !, Min-Chi Chang?2, Chin-Fu Hsiao*23, Hwei-Fang Cheng?, Shou-Mei Wu™! _ n G G G nm ng BN m my rafio
. . . . 0.05 0.25 0 0.17 0.07 18 42 77.31 61 61 0.49
1 ‘i : i gy ' ’ 0.05 0.13 0.06 22 45 61.82 61 61 0.55
Food and Drug Administration, Ministry of Health and Welfare, Taipei 115, Taiwan. * Since the ratio in Tal?les s less than ,1 the phas.e.II/III dESI_gn can T 03 ; 091 008 > 5 05 o7 20 20 T
’Department of Statistics, National Chiao Tung University, Hsinchu 300, Taiwan. reduce the sample size compared with the traditional design. | 005 0.5 0.07 31 63 91.47 30 30 0.59
3|Institute of Population Health Sciences, National Health Research Institutes, Miaoli 350, Taiwan. * If the difference between the treatment group and the control 02 04 0 0.23 0.09 33 83 147.43 110 110 0.53
group increases, both the sample size required for each stage ———— 0-85 g-;z g-gg jg 23 12%2 gg gg g-gi
and E(N) decrease. 005 018  0.08 53 105 16222 129 129  0.61
Abstract A Seamless Adaptive Phase II/1ll Design * The required sample sizes per group for each stage increasesas ¢ %°  ° %o 007 d2 oBb o SEROY 2E o 2
Cl inCreaSES. 0.5 0.7 0 0.26 0.10 41 104 184.05 135 135 0.54
Objective: Let K be the number of doses for the test drug, n, It;e the number of patients assignedto  « | arger value of C; will produce higher probability of early e s 0-85 g-ig g-‘l)g g; 19130 %gg; Ei Bi g-gi
To use adaptive methodology to combine separated phase Il and each of the K doses and the control Eroup, X;" be the total number of response stopping, and thus reduce the expected total sample size. It can 005 020  0.09 51 08 15795 121 121  0.62
N1 " " " " . A . . - 0.7 0.9 0 0.28 0.10 30 74 132.75 96 96 0.54
phase Il clinical trials into a single trial. observed from the n, patients for the i*" group at the phase Il stage respectively. Here also increase the success probability of the phase Ill stage for s S G AR oo
Method: i = 0 indicates the control group. the clinical development. Table3 0.15 K=2 0.05 0.2
: : able3. r; — r,=0. =2, (a, ) = (0.05, 0.
We propose an adaptive seamless phase Il/Ill design based on ‘ OC — a f) ( ) = : , .
. . - . TO ri 1 2 3 nz Tl3 le Tl3 ratio
dichotomous data with controlling overall type | and Il error rates.  Assume that the responses are dichotomous and o _ _ 005 025 0 019 007 20 53 14727 77 77 0.47
| : d itical | f h il 3l b Tablel. r; = 70=0.20, k=1, (a, ) = (0.05, 0.2) 0.05 0.14 0.07 25 56 113.56 77 77 0.53
>ample sizes and critical values tor each stage will also be X.UNB(nZ r:) G C2 C3 n, N3 E(N) n; ng ratio 01 03 0 022 0.8 27 75 20451 101 101  0.50
determined. lh S 005 025 0 022  0.08 11 26 4753 40 40 0.46 0.05 017  0.08 36 78 17061 101 101  0.56
Results: where 7; is the response rate for the i*" group and B represents a binomial distribution. 00> 018  0.08 13 26 3347 40 40 0.49 02 04 0 025 0.9 38 106 28859 140 140  0.51
. o | | tis desired to test the followine hvbothesis: 61 03 0 027 010 14 35 62.32 >0 >0 0.43 0.05 0.9  0.09 51 109  249.46 140 140  0.57
Drug development is risky, complex, time-consuming and costly, IS5 GESITEC 10 TE5T ThE TOToWINg NyPONESIS. 005 021 009 18 36 5704 50 50  0.54 03 05 0 026 010 45 125 34089 164 164  0.52
. . . 062 04 O 0.30 011 19 43 86.06 65 65 0.52 0.05 020  0.09 61 129 30142 164 164 0.58
often taking more than 10 years and costing over 800 million US Ho:r; — 19 < 0vs.Hp:1; — 19 > 0. 0.05 025 011 24 50  79.64 65 65 057 04 06 o0 027 o0lo a3 134 36470 174 174 o5
llars from r regulator roval for marketine. Th II Il oIl : : 65 05 0 032 012 22 56 98.94 75 /3 0.52 005 021  0.10 65 137 323.90 174 174  0.58
dollars do dsta tl to regu atodY dpprova Ob a el;cl 5 | ©  Let T;' =#" — 7, be the estimate of r; — ry. The accrual of another n; patients for 005 026 012 28 57 9319 75 75 057 EToT o0 098 010 4 LI ateos 11 1T oes
current drug development paradigm may not be suitable today.  each group will continue to the phase Il stage for the control group and dose groups for 04 06 0 034013 23 59 10386 78 78 053 005 022 010 64 134 32058 171 171 0.8
' ' . ; ; ; ' ; 0.6 0.8 0 0.29 0.11 42 118 320.35 154 154 0.52
New concepts, strategies, and methodologies are needed to which G, < T < . IS B 5 e ioioe e o 23
. . . . 1 l 2 0.05 0.22 0.10 58 120 291.48 154 154 0.58
encourage growth and investment in the pharmaceutical industry. 005 029  0.13 28 58 9532 75 75 0.57 57 095 0 030 011 32 93 2tc3c 122 122 0.5
We propose a seamless, adaptive phase II/1ll design for clinical . . 0608 0 0370420 as 8sds 65 > 023 005 024 011 46 94 23287 122 122 057
_ P .p _ ' P D / 5 _ We also let Xim be the number of response observed from the n; patients in each group, 005 030  0.13 25 50 8451 65 65 0.58 , , | | .
trials with binary endpoints. In the phase |l stage patients are I _ aIIT _ I 1 AT 1 111 0.7 0.9 0 0.40 0.15 15 37 66.37 50 50 0.52 n, and n;: total sample sizes per group required for traditional phase Il and phase
Ti =TIy —Ty ,wherer; = (Xi T Xi )/(nZ T n3), and 00> 0.33 0.14 13 37 64.27 >0 >0 0.58 11l design, respectively. E(N): expected total sample size for phase I1/11l design.

randomly assigned to either receive one of several doses of the
test drug or to the control group, If one or more doses are found
more superior than the control group these doses are selected for
the phase Ill stage. Patients of the selected dose groups and
control group continue through to the confirmation stage. New
patients recruited randomly receive a selected dose of either
group. Critical value is found at each stage to determine whether

X!+ X!""~B(n, + ns,17).

The i™" dose is declared to be superior to the control group if T/ > Cj.

The probability of “accepting” the i*" dose group is

(P(Ti, o, Ny, N3, le CZ! CB)
min([n,Cz|n;)

An Adaptive Seamless Phase /11l Design in Drug Development for Binary Endpoints
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Figure2. r; — ry=0.15, K=1, (a, ) = (0.05, 0.2), C;=0
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Figure3. r; — ry=0.15, K=1, (a, ) = (0.05, 0.2), C;=0.5
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the treatment should continue. Then traditional phase Il and Il Pr(T;" > C5|n,T}" = x) X Pr(n,T{" = x)

trials are combined into a single trial. Data collected from phase Il
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will be included in the final analysis, thus sample size reduction
and time saving may be possible.

Conclusion:

This design could be used in regions with similar ethnicity, e.g. the
greater Chinese area. Then the phase |l stage can be conducted in
one region, whereas the phase lll stage can be conducted in all
regions. This may help in harmonizing clinical trial data from all
regions, and save time and money for drug development.

~ Pr(T!" > C,)+ | Pr(T{" > G|T =t) x g(t)dt,

Cq .
where g(.) represents the probability density function of T;". Under the null hypothesis,
the expected total sample size is E

ENN) = (K + Dnypg + X241 [(G + Dng + (K + Dny] pj,

where p, is the probability of stopping accrual at phase Il stage, p; is the probability of o .
the accruals for j of the dose groups and control group are continued to phase Ill stage. S e S e S emee S omme S omwe C o owa
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