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B = A\ fR B R M E R A T ANE - BEE ni A& RS - FHos
ORI (B 2 ] 2 e 2 & ARE R Y BE m T AR 2 F R - DL &I
A S Es Multi-regional clinical trials (MRCT) 2K a0 &% L e 22 4
PR IR AN » RS REOR & F4HEk APEC (Asia-Pacific
Economic Cooperation) R[JH 2009 &L » AFFEHRE 25 &G A b e
TEWET S - HEIERER APEC WIS & RS L X a1 AR
MRCT 2~ &1F fiE a8 MRCT Egzg gl e ae il & RIS A R iE
ELEEYIHY E A AR A TEUE A -

sz LA (S B ) A 5 - MRz B 17 R B2 856 & B 52 foe (Duke-NUS) 2
HEtE R MRCT sk 4.0, (Center of Excellence, COE) > ji» 2013
FEJE APEC K& S Bhpkar Y 2014 4 3 H 17-19 HET/EHI4R -
2015 = 1 H#EIEFESE - MRCT-COE [NAEEFSEL » fliid FyoR2k
APEC A a2 Al rsmiE (Life Science Innovation Forum, LSIF)-/£E#
SF1+5E 2 5 & ez (Regulatory Harmonization Steering Committee,
RHSC) A TEEER F S By i - ARSI - A& o
Ao tH R T BRI A B2 0514 - FISRERL S MRCT BlS R HEEE
BL5 82 (ICH Mg E6-E8-E9 Jz E10 Fr)BlaNfrH]E GCP &% sz ADR
e ERRREER WA EPI T - SRS g B EE
B ATM MRCT Z285s - BHRERETT N BUAMRRIEE ZIREE - DR
APEC &I MRCT Z &1 EBLER AL -

ST SN REE & (FHER(APEC) ~ 2@ IRER AR BR(MRCT) ~  S8n {8 RLER

PREfER &S GCP) ~ ICH E6 % 5B REEIREERED - ICH E8 E&R: g —f%
MEEAT ICH B9 BE IR R4 E T H A~ ICH E10 B IREAEnan s THE & = Al -
ADR EEWIN B K7 TE
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A APEC 2 l& gl PR\ R (MRCT)/ (& B B PRAR &5 A 4% (GCP
Inspection) 2 S EG 4R - H HIE (e #E APEC (&I MRCT &1F
DOERRIHT A REEEY) s Se B2V Er > PRI A B 5 LR 82 Y)Y
EMRIZVERFATEE I AIE - ¥rinik Z GEE)H: se-# sz B oK
it S5 22 ki (Duke-NUS) » Jit 2013 FEHHGEMERY APEC &L BfiRkT
MRCT s+ (Center of Excellence, COE) » j» 2014 /£ 3 A 17-19 H
AT EGR - e EH SRR S B BV GERA T i APEC
MRCT COE ARARHVFIISRFZK - SFHEfE & 5 - MRl EI RSB
176 > 9-11 HRTEINEAR - 2015 4F 1 HIEFEAE -

APEC MRCT-COE A/HE2 SR 281 » Y Fy APEC a2 Al ¥ am
g (Life Science Innovation Forum, LSIF)-AMRFEFIIEE LT B @@ %
(Regulatory Harmonization Steering Committee, RHSC) RARHE A LESE
2SS 7 L - AR OFy 55 " E e HTnz COE 3 HAX PMDA
EAZR B FDA i - #5555 FDA B B RO vd RS- T B 1L R 2205
BRI B EE AN - S SRERE S MRCT 8L i HAE B ERS
B HEHE GCP Bf% f ADR #r5 %5 2 KGR TS - HHRER &5 B
FERMAB ARG K EE ST - Wi/l APEC &l MRCT 2
EVEBUESAE - 2005/ SR & BRI EIE N 2 H 15 (i APEC &
R TETRRA (R4t 36 A BFEPEIILRURER 2 (IR B AR BE
AEFEARERN LA FREE L — ([ APEC-MRCT pilot COE » SRFF A4
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{15 - Dorset Hotel
3H1H-4H Hi & APEC CENTRE OF EXCELLENCE

Center of Regulatory Excellence (CoORE)@
Duke-NUS Medical School - MULTI- REGIONAL
CLINICAL TRIALS WORKSHOP

EERSRS ¢ AR B R R S B R
(Duke-NUS)# =

{15 - Dorset Hotel

3HS5H [E%2 © S ii-5dt

HISRAZE 4 K2L5T 8 [HERE (sessions) » FRANMFHF— » HIRIETEAT KA
BT
F1XR(ASEIH1H)
— ~ Session One: 25 (B3I PREA B v 28 rn it 53 SR
(MRCT and Product Development Strategies)
SEM: Dr. Laurie Letvac (Novartis)
H H 2GR e EaitEE(Trend of Clinical Development for Medicinal
Products)
1. BdrAVEERE B HAR -2 3 2 BB (Current issues and expectations-
industry's perspective)
(1) H A= L fEhsE:
® HIAEEIRRT M A HARE R Es (preclinical and early clinical
testing) R [EIHYER 5 WG F 201 E — AR PRE g - IF
] _EAYPRE] ~ EE& R (primary endpoint) 5z 2K BEEES
(secondary endpoint) it Ed ¥ BT4H (Comparators) 55
® Ui ERAEA LAER
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® X T EMRET —ERFHNER —BEELS R
® UMEIGAER F o BT EREENHUE - FENTT - FAER
IO SEYN
® RIE AT KAE - §I%k & GCP
2. fil 2 (5 ek PR Bl ] N B 35 HIHY E72€ - (Resolving
conflicts between MRCT and Domestic Drug Development)
(1) ZFrZ(88) iR PREEnr Z:HE Basis for supporting MRCT
® X TEMREIZL/DEN G miE— A E MR E
® FRHMTHYRIE ~ &iat U7 A ROEM ERYRIHT ELsE A B
MRCT Ay BRI #2028
® HU)FEEEAYEE L (unmet medical need) K 7/ JE U EE BT BIRL
AR A RS K e P U &R
— ~ Session Two: EERSAEERZE HELN % (B EBERS
E&(Fundamentals of Clinical Assessment and MRCT)

chgAM: - Asst Prof Prof. Bruce Bumett, Duke University
Dr Jelena Berglund, , Duke University
HH:
(—) AR EHY T R ER AR (Integrated approach to regulatory

decision-making)

1. Contribution and integration of decision form
(1) FEERPR (B = EdE EofH(Non-clinical data)
(2) ANjmzergEs ; @igh/4E40 (Human pharmacology, PK/PD)
2. TR ERAER & 5 H 7Y (Concepts and purpose of bridging studies):
ICH (E5)
® NIE(UIEE ~ AB)EIMENEK(T) (WL ~ #i%) (ICH ES Ji&
HRZEZEHE-I A)
® HEITEVE M SIS YA SR o DUEIN T YRS (MOESTE I
i PR ) P R AV BDRF S LR S e s Ty sl (1940 - B B
iR R AE A R HE RRR 2 - —RI S » EERZER
= ELERIREANE - BIEEYIAR B YRR M K P B REHY I FEE 2 S
THEE



o WEERAMENEZ (FUEIT T sensitivity analysis) » [T
s B B MR 75 HE TS T A A BB SRR A -
TR AR TSR 77 » AR -

B S BB BB B S R AR B RS
O EI B - AT - ARSRE (L
Tk > REERIE SR | Y SR A E R -

3. Z(15) @SRRI A b E & IR 2 2 R S 2 Fr
HI[EE K (Regulatory considerations for MRCT: Regional Regulatory
considerations for MRCT: Regional differences and region - specific
requirements)

(1) "E&EIE"A EIER e N ("Regional " not limited to Asian
region)
® [FEEEYEsEA B - LEPE - &R ~ ENE - I~ mEIR
L hE N (BRICS) LA B G/ R ni—8% - MR R Ead
JEEHVEE I I, -
(2)  Z(I5) Ik PR A L 2% i 8] P e PR A B Y 722 22 (Differences
between MRCT and domestic study)
® SRR HEbRMHEE(investigational new drug) i PRz ~ #E
E R E AN E HAEZENERR FABEN A FEER -
1S MRCT YT b
(3) & REIEEAYFHRE (Meeting the different regional
requirements)
® N EBRMEEEEEE AR MRCT Z FRoKELEEM: - HAT ICH
Lt ICH EL7 [N - FHETHY 4Q 2016 ~1Q 2017 [E]5E/K
® GHEE SIS & ( Seminar)
Z#Em: Dr Michelle Limoli, APEC RHSC Co-Chair
HH L (5 m s Rea-1ICH e b RS a2 e SRR
AREEE 1 i EE PR E ER AV BE B Multi-Regional Clinical Trials —
ICH Developments and Future Opportunities Facilitating Best
Practices in the Changing Landscape of Clinical Trials
WIS — [El—: APEC AzapflE2All#amiE (Life Science
Innovation Forum, LSIF)Z2%%
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https://zh.wikipedia.org/wiki/%E9%A2%A8%E9%9A%AA

=HA: Dr Laurie Letvak, Novartis
R 2: ICH E17 #&E (2% (55) Ik EE et Egs T 5 T — R R 2
fErEe- 2 7 B %E(Impact of the ICH E17 Guideline on MRCT: An
Industry Perspective)
SEEFRHES MRCT AUEASE 40
® GEH RIFEENEERSE DEAEENEIEER - DI LEE
Yt AaRNE - IRE N BE &3 2 I B IRRE
® EAEEIREERHVEGET o BEMUZ A 2 F A - R e A
® ips A A ERAR i (AT B AR I ) (i et e BR AV AR REAR E [F]
Ire s &
® ENEEL EHRIENNER - MR - FETERE A ZR B
RS~ R
® I RRERE LAY - (e Bkeae AV IE AR Y B
® FEfCE ZHVEFFING S AR » A e At B
H AR BB [EHY

(&)
SHiEM: Dr Jelena Berglund, Duke University
HH:
(—) B 25 (%) it e PR e R T P 8 P 2 B ICH L
[The Common Technical Dossier (CTD) and relevant ICH Guidelines
for MRCT-relevant ICH Guidelines for MRCT]
1. EhiEomELsEE] CTD 8=
(1) JEERRSERER
® ==[ KECHE AR ICH KiED
® ICH Ffla &kl 2.4 &L 7 EFR LA R M4 (GEEE IR
By e ) SRR 5 BRI SRS T Y Rk = B 5 R
Rk - EARE MRS
S S E R AR FE A MR 0V 2 5 5
® =f FDA HiE IS AR S S B8 & A 2495

8



(2)

HYRTAE > BRER (EMA) RIE A 2 E

I RSN EE L - S5l FDA RTRE & B IIARS MY e B aE M
G
R PREABRE
A8 PRI S Z BEPR B RHE 22 (CTD 1430 2.5): PR stERiy H
F e e B R 22
ErE EERR R EAEE R
Geat ot ik
AT R S N PR S B B

()% (15) I 5 PR st Y 5 A & 51 (Essential information for MRCT)
1. R TIREE R Disease prevalence (epidemiological data)

s Er
® PubMed <EIE S EEEE M RENEES % Rt4EY)

B2 T EAVER SRR DR
http://www.ncbi.nim.nih.gov/pubmed
EREREEE|H 0 http://lwww.cdc.gov
BN =73 & ] KPR o0

http://vaccine-schedule.euroa.eu/Pages/Scheduler.aspx

2. A B £.45¢ Healthcare systems and medical practices

HIA R E IR IR 1B IR G
BIEIT R

BB | R a t

(ERERF RS

B IRER

EX R 25 BRI e 484K
http://ec.europa.eu/health/rare diseases/national plans/initiatives insti

tutions/index en.htm

3. BxEEZESK Medical needs
U1 2016 FFEEE 22 0% A T =
http://www.cdc.gov/vaccines/schedules/downloads/adult/adult-schedul

e.pdf


http://www.cdc.gov/
http://vaccine-schedule.euroa.eu/Pages/Scheduler.aspx
http://ec.europa.eu/health/rare_diseases/national_plans/initiatives_institutions/index_en.htm
http://ec.europa.eu/health/rare_diseases/national_plans/initiatives_institutions/index_en.htm
http://www.cdc.gov/vaccines/schedules/downloads/adult/adult-schedule.pdf
http://www.cdc.gov/vaccines/schedules/downloads/adult/adult-schedule.pdf

4. BEFE N i Utilisation of information technologies
Wl PRt R B E N AR M AR B AV & A H]
® Tarius- global regulatory intelligence and compliance
http://www.tarius.com/
® Cortellis Competitive Intelligence
http://lifesciences.thomsonreuters.com/products/cortellis

=-Session Three: % (B EIRE KRB E SIS B &S
Fr51EESE Protocol Design and Statistical Analysis Plan in
MRCT

ciEM: Dr Cynthia Kleppinger, US FDA

R H:

HEE S A B S 455 (Selection of suitable geographical regions)

B —-[E] —: 2016 FEAFE B S ECHY 208.491 {EEEPREAZE 2 S i tE

1. (B8 &I ReERi 7 A& B HEE S [FRY &I (The MRCT
Approach: Stepwise expansion of regions): & FH—{f 28 [E - &
(pilot)E&E PR T » — HIE e TR A i D AU HE R R R
Al o

2. () &R REErEw st K 4 (Issues in MRCT study designs and
analyses):

(DEEAR/IN: RGN - AR EEZ Y ERR
A B E Ry BT MSRER RS A 22 K - ]
—ELABICA [FIRE L el e AR E R -

)z SUERAI AR EE] 2012 5 H 7y < A AV R
P £ 2 B R PR BB i A (= &R Tufts
CSDD, 2012
http://www.ctti-clinicaltrials.org/files/Patie
ntGroups/PGCT-Session5.1-Getz.pdf)

EEE R A A EFEERE AR A T
http://www.nimh.nih.gov/funding/grant-writing-and-application-p
rocess/recruitment-points-to-consider-6-1-05 34848.pdf
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http://www.tarius.com/
http://lifesciences.thomsonreuters.com/products/cortellis
http://www.ctti-clinicaltrials.org/files/Patie%20ntGroups/PGCT-Session5.1-Getz.pdf
http://www.ctti-clinicaltrials.org/files/Patie%20ntGroups/PGCT-Session5.1-Getz.pdf
http://www.nimh.nih.gov/funding/grant-writing-and-application-process/recruitment-points-to-consider-6-1-05_34848.pdf
http://www.nimh.nih.gov/funding/grant-writing-and-application-process/recruitment-points-to-consider-6-1-05_34848.pdf

(3) e SRR R Ra%sT (adaptive design) FESEITILAALEAL

A \

W .

([REFIEEE =S SIIIVE ST

HIEMESGT R EER RS ERIn 212 » (EN BRI RRA T

A BB M EAERYAE I o IRRT SR S A SRR R R
EaBR T - (eI R P B s Bgas st 2 IR — S A S B

e
534

> DUBCTFE A - S kb e A HHAY — KSR FEaat AR

fi o RAIBITATT

WA RS R ER E IR 7 2= B KA E > sTEIRTEEA
SRS B ? R AR B A TR - REAE
TERARUARESRRE - Féaslbr ok fmza (58 DEEERK) - &
AR BT — P S ERHE B E T B AR -
WIS H—24H (subgroup) FE & ZE H A 55— ZREH R
FIR BT 2 A SR EE R S RS A Gt S R SRR ) R S Ry
RIdEE T A AN A B SBE B S - IS EE A A
ES

WSR3 Fr G PREA BB A4S A R PR A [ B 95
FRARAYAR [EETEYE 2 AR ER R E —EHEER  HE
EAEHET AR > DA ER By s - ST E B
FEAE o AR SE A TR -

WRAERGE IR AR B 1Rl T1% - 12k T B HERH 2840 T 0riuiEs
H AR s R B A BB R E s B s B BT ? W4 aE %
JR T 2 T > B E SR R Ry e T B A
& RHRRERA — B AR HARERR T TR R
PEAHE o i e S R A B A -

3. I EIZE SR T B - REE R R (WA A T B MNAE R -) Accounting
for regional differences (intrinsic and extrinsic factors) : ZF{5EGE RS s
SIS M 2T I R TN R PR+ intrinsic factor (41 ~ 42
M~ A R ) RAIMNAITERT 5 extrinsic factor (41304E ~ BRERSE )
FrAHRE < &R
=i A Dr Daphne Lin, US FDA

i H:

(—) % (55 IR R B4R 5 1474 Statistical analysis plan for MRCT :
FEREA

11


http://big5.wiki8.com/zhongqi_174/
http://big5.wiki8.com/fangcha_143413/
http://big5.wiki8.com/qiwangzhi_117946/
http://big5.39kf.com/treatment/manual/hy/index.shtml
http://big5.wiki8.com/huanzhe_136239/

RS ES
o NAMETF (&R - £ERREMNER) INEMEF(RIE) Sk
FEE
o [E&EI% A R EHEMIEIZ (endpoints) - ERFRFLBRAERFRIBA T
HREERBEEBER —BUMHNRAS
o LEREBHAHEEHREMMNROIER
i ¥R
® I -1 4B
o EEFEE
HATE
® i ERIEAE A R DR
® RO R EFANEE
o EREIEZEE | ZTRKRFRITITEE(CRO)

1. r@ZBeEERARERERKEEZENHES
Understanding the complexities of an MRCT and identifying the
important co-variables

% (15) & 18w PRl B 5t 2= (protocol) 52 51 K 45T 2 #T 5T = (SAP)

£ 5 protocol & SAP R X =EIE

o LIt B AEZSIFHRIBR

® [ ERRERAIIITAAEMRITEAIT

o AR REBRNEEZEE

® FEMHBENBMERNL (R AREKEEER

o (REIEE 2 ER N OFEANE KIMERE F RN EEM
o (BEBRAENAZTEIERRETAND S

°
2. HAEE & K PRI Expected differences and minimising noises
o AN BEYANEZERNEHWEBUINAENER - [BTEETE
SPRE
® [Nl BBRIAaT A AN B EETEA HMEREERREAF

HRHBEERU(FEEEENTE - TRESTRERLL
WED T R RNEEE TR E T ISR MERREE LT
1 -

12



3. BRRERERIEH > fi#EE Interpreting subgroup analysis
Tr&HE R B R BRI S B T R K E T o
&2 Fil: Dr Daphne Lin, US FDA ;
Dr Cynthia Kleppinger, US FDA

#2R(10543 H 2H)
U0 - Session Four: $%HER{ERIE M BRIZIUMNE 7 (F %S

Finding Optimal Dosage and Selective Dosing in Asian
Patients

siEM: Adj A/Prof Cynthia Sung, Duke-NUS

HH:

(—) BE LS & > 534 Approaches to dose-finding in drug
development

1. FlIFFEEE PR (@) sEs >~ #1:% Utilising non-clinical knowledge

* In vitro and cell-based assays To Convert Animal
. Ref. Body
+ Enzymatic activity or binding affinit SPeces | \yeight (kg) | Dose o HED
y y g y 9 g (ma/ka), Divide By
+ Concentration response Mouse 0.02 12.3
Hamster 0.08 7.4
* ECsp, ICsy, 1Cqq Epy Rat 0.15 6.2
Guinea Pig 0.4 4.6
. . Rabbit 1.8 3.1
* Animal experiments Dog 10 1.8
» Dose response Monkey 3 3.1
P Micropig 20 1.4
* ED5y TDs, NOAEL Human 60 1

» Dose - Concentration (PK)

HED Human Equivalent Dose
2. TESHE— a2 IERER & Identifying right doses for further
development -

(1) FE A TS RS T - EA1E5 =R Rl Ay
{85 B &= Considering doses for Phase 111 trials which are not
covered in earlier Phase Il trials

FEAg a2, 1122 (Population Pharmacokinetics)
® FLHVRIRE B H A S ERVER
® AV RSB BRI R AT
® fu il nREAE AR B RN L EE RN W] - iR - FFEIIRE

AR AR SR
® (i HIE4R MR A3 A £ (nonlinear mixed-effect modeling)#i

13



i R EEFh S BH R B

() s s A O A R REE R A 72 22 A5 Impact of ethnic
and genomic differences within the Asian population

1. SN AR EER R 2T 2 22507880 Type of drugs requiring specific
studies among Asian population

(1) EEZETheee I _FAryZ £ Differences in enzyme function or

expression
(2)
(=) Bkt - Ba% RRmEEE < K& L€ Considerations for
dose-finding in special populations including rare-disease indications

1. NIERAMERTFHIE & 7ZF Intrinsic and extrinsic considerations
and differences

2. B EEEh gLy 2= B AV fERE (5 EH) Accounting for differences in
PK/PD

3. FFECE ose RN lhE: i E IR E A Population
with renal or hepatic impairment: Determining the adequate number of
subjects for the trial

4. W5 RAFERE NGRE: IRARIEIMERI 20 5 N 2 Stk
Pediatric and elderly population: Appropriateness of extrapolating
adult dosage to pediatric/elderly dosage

5. ZE R ERAVEERE Rare disease indications
(1) Z5 R ERE 2 3 1Y 5250 A\ B Adequate number of subjects

for rare disease indication

(2) sFAhEE R PR BRI BE a3 Assessing efficacy from
Phase Il trials ©] 47/ Phase lla 5z Phase Il b

Phase Il a Phase Il b
e HHH S Ba (Proof of Concept) Ty BECZAE)
Ty 2 BE(EE) i DRIE 25 B @arm)zelE 2w
PR & E4)

I EHES (escalation)

14



P ayE s st (L (cohort) 5 AR | B8k slBntt X (cohort) 5 FEIEHYZHEZ

SRR s Em ) R4 (placebo) ki JaRE e 74l
(Standard of Care)

/N R L ((547) 2 R PR B

JEEEASEG( Endpoints) JEEEASEE( Endpoints)

- EEEDEME EAVREE - EAYITEC (biomarker)

- FBIEKIE - {RERZEL(surrogate endpoints) SZEE R

- KN FRY TS

- ERAEEYE) ) - ek
PRATE (exploratory) 73 i LLE Bhiasa o
= ARG R

® ST BRI S R T R R
T5EZ1E: Adj A/Prof Cynthia Sung, Duke-NUS

F -~ Session Five: EERERESEBIE 47 Clinical Data Analysis

=iA: Dr Daphne Lin, US FDA
HH:
(—) ()&l e 2 (25 7) IS 77 1 Subgroup Analysis in
MRCTs
(Z) Hizs-Ebgatot-E &5% € % Benefit-Risk Evaluation —
Quantitative versus Qualitative approaches

At 4 el A e - TR\ B Ao A R - B P A VA0 3 4

bR B=: SEameE A - E e A
- |11 N S FS N e A DN Npa

SHEM: Dr Cynthia Kleppinger, US FDA

(D) ER gt R ERIR 2 A= R MR A H S5 Z AE 7774 Deciding
between Statistical and Clinical Significance
UNFRHF & 7OH AR ARLE (forest plot) ZXJZEE+ 3 #fr(subgroup
analysis)gi 4 - ALEMIGREFZal B IR R 82 S B e 2
KIGHAEE IR FE R 45T FEE =R

15



FH3IR(105E3 H 3 H)

Setting
=#Em:Ms Diana Koh, HSA
HH:
(—)RPAESEYIT B B4 By 2EREY 258 Evaluating ADR
reports for reliable evidence based decisions
1 TR R 229 Bl st Evaluating ADR reports
and the impact on clinical trial conduct

R RT DI AV EEY A B S i S B SR (= [B1X)

ZFEm: Ms Adena LIM, HAS

HH:

(=) CHhi) &2 _E s 2 a1 s i (FDRIRER 55 I Overview of

Pharmacovigilance in the postmarket setting

1. JE\f@{EH] Risk detection

2. JEfm S K R E FE Risk management and minimisation

3. JEfE#iE Risk Communication

4. zEby 3 EhEs R %] Common Vigilance and Environmental Scanning

HREFTIN HAS 229K B S E(ADR) 2 /ESEFE

ABR 1 &R

® HHy: KR bA B R B S LB R DA o

® VVHURHEAVEENA ADR AV R, SRR S S A R

R 2 FHEFA

® HTE % EEm T [HE ADR WY R[REME(HEE/ARA T RE/ mI e/ K Al BE/ i
JEHIE)

® “FRMNZEANFE EAVRE R HMIGENN RS

Doy

® (Z%E(de-challenge) &z FE44 &k E (re- challenge)
16



Z#Em: Ms Christine Ho, HSA

HH:

(=) JE - A dn B B 2 E 2 B Risk Management Plans —
Management of risks throughout product lifecycle

1. #5022 EEEHEEEZE(RMP) The need for RMPs

2. RMP AR EAFE = The objectives and elements of RMP

3. Hrio HSA ¥/ RMP fy#E & Bd4K B HAS's RMP requirements and
experiences

TSR ES:

B 2015 4% 6 H 1 HIEHACGEIEINBRMG - CASUET T 6 R4+

BIECCHY RMP » TR 2 FijgEps H &R E HAS SR g8 -

FIHAT Ry 1L - HAS 27 65 (R mEOE T THHY RMP » 222 A

Fe I FE N ZR T 11460 R 75 e BHEHAE 2 e SR 2 - JE\ P P Ao s o5

Periodic Benefit Risk Evaluation Report (PBRER)

AR RMP #E (8 2016 ££ 6 B 1 HEEEH):

T 5L RMP XA

® HZEf1E5(NDA-1)

® LV SE S

® il % - {iKH HAS ZK

Wrinsz RMP XUHAA:

® - R 2 MFRI (Singapore-specific annex)

® BRIz A EU-RMP K/E3EE]HY REMS (IR AHYER)

® RMP HYNZE@N: FEHEHVEEMR » WRAHIES)

HI-Fr Bl Z A (Singapore-specific annex): E1f5 (1) 8L antHEH 2

T B (L HIE) (23 it 2 St 2 R istE K&

iz E 3y RMP -

iz RMP U R BL 2E A B S s —iEaR & » HATH I & T

JE\f i B E SR R 2 A HHRE I DAG 5 BT A 35 S0 e & g Ty

RMP JETEZE iz AL B TRISERE ©

SHEM: Ms Liew Siew Huey, Bayer HealthCare

(V) DAZEE HVE R B SR 2 2 B R VB B2 M Fe o SR EEY 4
B AVERE K fESE0AFE Importance of pharmacovigilance and
sharing of successful PV models and processes — Industry’s
perspective
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Z#%FF B2 GCP Findings in the Review of MRCT

=l Ms Suphap Supapitch, Thai FDA
(—) TEEEENEZ (5 @R AR GCP &% 2 484 Sharing
Experience on GCP inspection findings from MRCTs

® ZEEHY GCP &% » H 2010 A0 E » A 2 FHYEER] - 2 H
2012 FHAIAIEAER » dlE AR SRR (BE) - £Y)%Em
Je HA (e R ) 5

® 2 (fEER 4 BRE AN BEXIFHEL 35 K -

® YA 100 (EERARESRE T (site) > FFELEAET] 5%

® GCP BEZAIIE NI Z i

(1) EEPREEZ P TR R SRS

(2) [E—frEEPRHER ERF A (P AT T Ry E H

(3) 2B RE b 2 el E A

(4) BB G2 GFFRR W5 E

(5) #rEiE Ral bR (IND) PR EBrim s A= B B 251 B S FE(SAE) 8

(6) RIKHYEIZH S SETHRER

(7) RERE AL RS E%(IND)

® ZElE GCP &EfxanstEAI (- — Et

=# % :Ms Sumitra Sachidanandan, HSA

(—)Impact of GCP Inspections on the Quality of Clinical Trials

1. Sharing Singapore’s experience on how GCP Inspections have

Impacted the quality of ongoing clinical trials

® sy GCP &% H 2009 67 17 GCP B inE R WAL
¢ SOP % » Bz GCP A% #[E#AFEHYE HSA B T
(on-going) Yk PREEs 1.0 (2 P B2 & T SRR G 5=
(protocols) - =337 B EEBRCHT - HAS A DIEN Sk (ke B R
5

® 2% PIC/S GMP [ffflll 13 #HFTHZEmnyEiE (MANUFACTURE
OF INVESTIGATIONAL MEDICINAL PRODUCTS ) % 23 f§&~%6
25 forHR E BORER PRE BRI 73 B4 (packaging) E 3% «

® ¥t GCP &EfzanatElanf:— &/
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ii# . Dr Cynthia Kleppinger, US FDA

()= FDA ¥12 2% (#5) i Ik RaSR . GCP & x4 i K Frad 2R Y
fREENE AR ZE US FDA GCP Inspection Experiences in
Multi-Regional Clinical Trials (MRCTs) and Outcome of Deviations
on Regulatory Decision-Making

1%} GCP VBT (w2038 sl SCET Y E BROR SR Y7228 Awareness of the
potential deviations in GCP and the implications on regulatory
decision-making:

EF H 1961 3775 —K GCP &A% » Wi i~ 1977 2% 17 Bioresearch
Monitoring (BIMO) Program #{TEE IR ER T » BHFH ICH 1Y
E6 (GCP)Mi#uHIERFH > BEATENEENEXLHIE - &KERHiF
5o {RIESEEIATRER 7 g A & (& A (Prescription Drug User Fee
Act, PDUFA) » TE(T{r 2155 g BT - s T BB &ML - SRR
s IS BB BB AL S BT s A YR L FR
el o RIZEEHMENER - walse BEENEER - M
ERAGRST &  G Rl N EE P Tl it 2 BRI - TR
2 USRS BB B R M R P SRV 5 MRS ME B T S R R
BB e B M s s B s N 2R ARENE) - EXEE AT AE
el TR ~ 557zt (sponsor/monitor) ~ 57 55T % B (CRO)
KN fgabaZ B = (IRB)ZE -

bR BT ERIRAELESN GCP &% /Warning Letters 4751 [&l

F4R(1054E3 H 4 H)
~ Session Eight: S B FEYS

Documenting and Communicating Requlatory Decisions

sl Asst Prof James Leong, CoRE

HH:

(Z)ERCEEF fx-E A e 4558 17 7% Approaches to effective
communication of benefit-risk decisions
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1. B o FEVE e 18 B HH 2SR Collating responses for a final regulatory
decision
it & Dr Jelena Berglund, Duke University
HH:
(=) TR RS T B Ay B2 R 2 B B Understanding the dynamics
between regulators and stakeholders

iS5 FDA TR g 2 3 iR a5 S S sl BEE R /H M & ek (4
— &)
® = AN Q&A with Faculty
F£F A Dr Justina Molzon (Facilitator)

® JtEfeErEEn|gE Post-workshop feedback / Learning outcomes
F 7 A AlProf Silke, CoRE

SR FAREEEF W)

1054 3 H 5 HiRE
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B OVSHEEREH

FEH B BB N R E M R E IS R i) (A e
SN B 2> APEC MRCT-COE Workshop » [ T E3%%
RGBSR AHRAFLRES D » & H B R R B A R 22 B A > T
fige EoAth B SR B RSB 38 R 1B 0L » A RBUF I 4k H AV R HE B RIS 24
MRCT WEFFIGEI RIS A& HEE ENEBLKE FDA E
& % DUKE-NUS 37087 B 17 K2 B B e BB (e bl sRAZ 2k B
NIV MRCT QZAYAIAIRAE(AD ICH #i% E6 ~ E8 ~ E9 -
E10 KEGREERAET IR TEE) K HIE GCP &A% ADR ii5% 2 8
RERFEER > W DR 405 - B B T EWRIR
A MRCT 2 888555 » B8 MR N A R EEOE ~ B CEE - &
FfEEE B B BB R SER9R) - 55 g RERET
M Ry RS e 2 Bk M ST PR G PR B 2 B8 > IR REE
FAF A APEC HIEE IR TZ—E MRCT pilot COE » A4 R K FEZ S
HFHNAS S 1 MRCT/GCP St 14: COE 13 a4k » HigiEat e
APEC J R EMIESZ VRS - BRIUA 2 (i Ibm K2 EE RIS
FIRFESI - BEEF IS MRCT-COE 3ll4kERIE - &xafiEriA ]
REEngEEIR SN 5 APEC oA H A - #rinby - JEEE
H R BRI 2 RFR M B EE 0y HMmEMNE
B2 el - HRERFIIFE RS -

BB AR T
— . RUEENERS APEC 2 MRCT 52l COE #rigsksllahimss » 42
WesE B IR S22 » e T B TN AR B i S R T e
M BT RS A R -
= 5 GCP BRI A Y B AR AT
] GCP EeAE A BN 1 S S e 525
UL EIRE A s i GOP i % -

X3/
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1

226 FDA B-R framework (2009) 5z EMA reflection paper on
assessment on benefits and risks (2008) » & A &2 75 1 23 JE 5
fifi(Benefit-Risk Assessment)fil » BEEESFFEZE N B Hr gL
- TERRTRIAYRIES, - T2 FR(K 552 (5 3 B HE H S a el -
W22 3% FDA T Guidance for Industry and Investigators Safety
Reporting Requirements for INDs and BA/BE Studies (2012) ; &
2015 F A R R E B ] £ in 7 2 B i FL K Safety
Assessment for IND Safety Reporting Guidance for Industry (Draft) |
LR emaisd] - DRz el i
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- Junko SATO,

C.Michelle
_Limoli, ===
CBER;*FDA.

- ST R T KR A
B[ (Duke-NUS)3F =
-ZE] FDA K H A& PMDA Hig
RE P AR
® C .Michelle Limoli Pharm.
D., CBER, FDA, Senior
International Health
Science Advisor
® - Junko Sato, Ph.D.,
Director, Office of
International Cooperation,
PMDA

< Justina

Molzen

®  Assoc Prof . John CW
LIM, Deputy Director of
Medical Service lIndustry
and Research Matters,
Ministry of Health, SG ¥
DA A= 0

® JustinaA. Molzon, MS
Pharm, JD Associate
Director for International
Programs

® Dr. Cynthia Kleppinger
Medical Officer at Food
and Drug Administration
- Food and Drug
Administration

® JEREEGE(TS)
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Workshop Programme
Day 1
Topic Speaker/Facilitator
8.30am Reqgistration
9.00am | Welcome and overview of workshop A/Prof John Lim, CoRE
9.10am Introduction to Workshop
+ Understanding regulators’ challenges in MRCT and current | A/Prof Silke Vogel,
issues faced CoRE
« Overview of learning objectives, outcomes and expectations | Dr Justina Molzon
Session One: MRCT and Product Development Strategies
9.40am | Trends of Clinical Development for Medicinal Products Dr Laurie Letvak,
» Current issues and expectations — Industry's perspective Novartis
* Resolving conflicts between MRCT and Domestic Drug
Development
» Basis for supporting MRCT
10.30am | Break

Session Two: Fundamentals of Clinical Assessment and MRCT

11.00am

Integrated approach to regulatory decision-making
+ Contribution and integration of decisions from
- Non-clinical data
- Human pharmacology, PK/PD

Concepts and purpose of bridging studies

Regulatory considerations for MRCT: Regional differences and
region-specific requirements

* ‘Regional’ not limited to Asian region

+ Differences between MRCT and domestic study

+ Meeting the different regional requirements

Asst Prof Bruce
Burnett, Duke
University

12.00pm

Lunch

Seminar (opened to public)

1.00pm

+ Topics to be determined

Dr Michelle Limali,
APEC RHSC Co-Chair

Dr Laurie Letvak,
Novartis

Session Two: Fundamentals of Clinical Assessment and MRCT [continued)

2.00pm

The Commen Technical Dossier (CTD) and relevant ICH
Guidelines for MRCT
* Mock dossier can be referenced as an example

Essential information for MRCT

+ [Disease prevalence (epidemiological data)
* Healthcare systems and medical practices
+ Medical needs

« Utilization of information technologies

Or Jelena Berglund,
Duke University
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Session Three: Protocol Design and Statistical Analysis Plan in MRCT

2.45pm

Selection of suitable geographical regions

+ The MRCT Approach: Stepwise expansion of regions

+ [ssuesin MRCT study designs and analyses

+  Accounting for regional differences (intrinsic and extrinsic
factors)

Method of dynamic enrollment of study subjects

Dr Daphne Lin/ Dr
Cynthia Kleppinger, US
FDA

3.30pm

Break

4.00pm

Selection of appropriate Primary/Secondary endpoints in MRCT
+ Determination and selection of standard drug as comparator
+ Determination of suitable efficacy parameters

Statistical analysis plan for MRCT

+ Understanding the complexities of an MRCT and identifying
the important co-variables

+ Expected differences and minimizing noises

+ Interpreting subgroup analysis

Dr Daphne Lin / Dr
Cynthia Kleppinger, US
FDA

4.45pm

Break-out Session
Team-based hands-on learning approach will be applied using a
mock dossier as case study.

Assigned faculty and
facilitators

5 45pm

End
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Day 2

| Topic | Speaker/Facilitator
Session Four: Finding Optimal Dosage and Selective Dosing in Asian Patients
8.30am Registration
9.00am Approaches to dose-finding in drug development Adj A/Prof Cynthia
= Utilizing non-clinical knowledge Sung, Duke-NUS
= |dentifying right doses for further development
- Considering doses for Phase |l frials which are not
covered in earlier Phase |l trials
Impact of ethnic and genomic differences within the Asian
population
«  Type of drugs requiring specific studies among Asian
population
- [ifferences in enzyme function or expression
10.15am | Break
10.45am | Considerations for dose-finding in special populations including | Adj A/Prof Cynthia
rare-disease indications Sung, Duke-NUS
» Intrinsic and extrinsic considerations and differences
« Accounting for differences in PK/PD
«  Population with renal or hepatic impairment: Determining
the adequate number of subjects for the trial
« Pediatric and elderly population: Appropriateness of
extrapolating adult dosage fo pediatric/elderly dosage
» Rare disease indications
- Adequate number of subjects for rare diseass indication
- Assessing efficacy from Phase |l trials
11.30am | Break-out Session Lead faciltators:
Team-hased hand's-on learming approach will be applied using a | Adj A/Prof Cynthia
mock dossier as case study. Sung, Duke-MUS
Or Daphne Lin, US
FDA
12.30pm | Lunch
Session Five: Clinical Data Analysis
1.30pm Deciding between Statistical and Clinical Significance Or Daphne Lin { Dr
Beneff-Risk Evaluation — Quantiative and qualtatve cyina Klepoinger, US
approaches
2.30pm Break
3.00pm Determining the need to conduct subgroup analysis and setting | Or Daphne Lin { Dr
fhe subpopulation Cynthia Kleppinger, U3
Exploring the use of sub-group analysis data for the indication FDA
gxtension
4 00pm Break-out Session Lead faciltators:
Team-based hands-on learning approach will be applied using a | Dr Daphne Lin, US
maock dossier as case study. FDA
DOr Cynthia Kleppinger,
U3 FDA
500pm | End
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Day 3

| Topic

| Speaker/Facilitator

Session Six: Handling of Adverse Drug Reaction (ADR) Reports and Safety Signal Detection

8.30am

Registration

9 00am

Evaluating ADR. reports for reliable evidence-based decisions

 3etting an ADR report imeline

 Evaluating ADR. reports and the impact on clinical trial
conduct

Ms Adena Lim, HSA

Safety signal detection and methods fo refine signal data

« Signal defection and generation, and methods for signal
refinement

» Meta-analyses for safety and level of evidence

10.30am

Break

Session Seven: Risk Management Plan (RMP)

11.00am | Reviewing the RMP early in drug development towards market | Ms Christine Ho, HSA
authorization application
 Avoiding failure in product development
« Safety signal management
+ (Optimizing RMP for market authorization application
11.45pm | Importance of pharmacovigilance (PY) and sharing of successful | To be defermined
PV models and processes — Industry's perspective
12.30pm | Lunch
Session Eight: GCP Findings in the Review of MRCT
1.30pm | Lessons from GCP inspections for MRCT - Sharing by Thailand | Ms Suphap Supapitch,
FDA Thai FDA
2.15pm | Assessing the outcomes of an GCP inspection and how it Ms Sumitra
impacts the MRCT Sachidanandan, HSA
« |dentifying the significant deviations and assessing the
potential impact on clinical trials
315pm | Break
345pm | Real-world sharing of GCP inspection expenences by US FDA | Dr Cynthia Kleppinger,
+ Awareness of the potential deviations in GCP and the U3 FDA
implications on regulatory decision-making
5.00pm | End
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Day 4

Tapic Speaker/Facilitator
Session Nine: Documenting and Communicating Regulatory Decisions
8.30am | Registration
9.00am | Approaches to effecive communicafion of benefit-risk decisions | Asst Prof James
+  Collating responses for a final requiatory decision Leong, CoRE
945am | Understanding the dynamics between requiators and Or Jelena Berglund,
stakeholders Duke University
10.15am | Break
10.45am | Q&A with Faculty Or Justina Molzon
+ Opportunity to address ingering questions at the end of (Facilitator)
workshop
11.30am | Post-workshop feedback / Leaming outcomes AlProf Silke, CoRE
12.00pm | Lunch
1.00pm | Workshop Debrief (faculty only) AlProf Silke Vogel,
CoRE
200pm | End
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E—: APEC AanhlE2a#rsm g (Life Science Innovation Forum, LSIF)
s
Z5Hk5

o — _ www.fda.gov
LSIF
Secretariat RHSC
Regulatory Network
Industry Academia
Coalitions Regulators (AHC)
Strategic Linkages to Regional/International Bodies: WHO, ICH, IMDRF, IPREF, etc.

[ —: 2016 S S<EI G ECHY 208.491 (kR RE\ZE 2 ST A 1E I

Locations of Registered Studies

Total of 208,491 studies. locations in 191 countries
(as of Feb. 14, 2016)

- Non-U.S. only (46%)

- U.S. only (38%)

Not provided (11%)

Both U.S. and non-U.S. (6%)

Non-U.S. only 95,753 (46%)
U.S. only 78,680 (38%)
Not provided 21,930 (11%)

Both U.S. and non-U.S. 12,128 (6%)

Total 208.491
B A RS
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Benefit-Risk Framework for Human Drug Review

Decision Factor | Evidence and Uncertainties | Conclusions and Reasons

Analysis of
Condition ) )
Provides the therapeutic context
Current Treatment for weighing benefits and risks
Options
Benefit
Risk Incorporates expert judgments
is . .
about the evidence of efficacy and
safety, and efforts to further
Risk Management understand or mitigate risk
Benefit-Risk Summary and Assessment

BIV:  F24- B ST 75k
Classification of B-R methods

All B-R assessment ] r Approaches exclsded
approaches L and not appraised

) +
Benefit-risk Metric indices Estimation Lrility
assessment for B-R technigues SUFVEY
framework assessment techinlques

=)

ProO@CT-LIRL RLRA MNNT UT-NNT
ASF NCB NNH INHE
BRAT Decision ires AE-NNT HRR
FDA BRF MDFP RV-NNH GER
CMR-CASS MCDA Impact numbers Princple af 3'a
CORRA SMAA MCE TURBED
SABRE SHRAM RV:MCE Beckmann
IIMBRA Ul MAR
BRAFD [l NEAR
OMERACT 353
o O\ J

Non -
quantitative
Source: Mt-Isa et al. (2014) ..
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& 7 AxbK[E (forest plot) ZEEESTHT(subgroup analysis) & ]

* Mock Submission

* “North America” response 1s 1n the opposite
direction.

Subgroup N Hazard Ratio {95% (1) P-vValue
for Interaction

Geographic Region : 0.05
Furope 1,800 —':—- S~
Central/South America 900 —}'——
Asian Pacific 13,500 . . .
_ _d.' A sigmificant mteraction by
North America 1,800 | - I . -
gROOT: ~ 10
All participants 18,000 -ll- geographic region
I 1 . I I
0.2 0.5 1.00 20

APECSTATIN Genericstatin
Better Better

SN I ERE RN R ERTRE (S S

>\
Criteria for Expedited Safety Reporting - H5A
Serious Unexpected Related
» Based on patient/event ~ * Notin Investigator's + To investigational
outcome Brochure product
» Usually associated with ~ * Notin Product » Reasonable temporal
events that pose a threat Information Leaflet relationship
to a patient’s life or * A known effect more
functioning specific or severe in

+ results in death, intensity

« s life-threatening,
* requires inpatient ‘

hospitalisation or
prolongation of

Timelines:
Fatal/life-threatening:
No later than 7 days

existing ;
hospitalisation, . upon 15t knowledge by
 results in persistent or EXpEdItEd sponsor, follow-up 8
significant disability/ Safety days later
incapacity, Reportin
* is a congenital P 9 All other SAE: 15 days

anomaly/birth defect
Ref: ICH E2A
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Bl Z[E GCP &% 4= El

77 mBE
M Others

I Biological Product
5
4 -
3 -
3
1

2010 2011 2012 2013 2014 2015
Year

Number of Inspections

&l /\: HE GCP & &aHIEl
* Apply to clinical trials issued with a Clinical Trial

Certificate (CTC) from HSA
No. of GCP Site Inspections from
2009 to 2015
18
16
14
12
10
.
6 4
4
2 4
: 2009 to 2[)‘I[)I 2011 | 2012 | 2013 | 2014 | 2015
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Bl SEEHERENELESN GCP &f%/Warning Letters &5 [
Domestic vs. Foreign Inspections Overseen by CDER

(FY 2010 - FY 2014)
614
525 524 =
23
450 451  Postmarketing
i Adver.se Drug
39 Experience
i Good Laboratory
52 Practice
294

| Bioequivalence

@ Sponsor (GCP)

® Clinical Investigator

Dom | For Dom | For Dom | For Dom | For

Dom | For

2010 | 200 | | 2011 | 2011 2012 | 2012 | | 2013 | 2013 | 2014 | 2014 |

+ Based on inspection start date — [OSI database as of January 20, 2015]
+ Sponsor (GCP) includes Sponsor/CRO/Sponsor-Investigator
+ As of June 2011,Postmarketing Adverse Drug Event inspection programs were incorporated into OSI

CDER Warning Letters*
(FY 2005 - FY 2014)

Bioequivalence* ™ | 1™ 1 0 0 0 1™ 0 0 0
Good Laboratory Practice 3 2 1 0 1 1 0 0 0 1
Clinical Investigator 0 6 10 12 18 13 13 5 5 11
Sponsor-Investigator (6CP) 1 0 0 0 0 2 0 0 0 0
Sponsor (GCP) 0 1 0 B 1 1 0 0 0 3
Contract Research Organization
(6CP) 0 0 0 0 0 1 0 0 0 0
Institutional Review Board 0 2 0 3 2 5 2 5 3 1
Radioactive Drl.lg Research 0 0 0 0 0 0 1 0 0 0
Committee
Postmarketing Adverse Drug | yu | ia | na | MA | NA  NA | 3 | 3 | 0 | 0
Event™
Risk Evaluation an*1M|t|gat|on Na L ona | ona L va L N o 0 0 0 0
Strategy
Postmarketing Requirements® | NJA | N/A | N/A | NJA | N/A | N/A | N/A 1 0 0

*Based on letter issue date [0S database as of January 20, 2015]

**Posted Bioequivalence OAI untitled letters.

***As of June 2011, Postmarketing Adverse Drug Event and Risk Evaluation and Mitigation Strategies inspection programs incorporated into
OSI.

“Postmarketing Requirements (PMR) includes all required studies and clinical trials that are mandated by statute (e.g., section 505(0)(3) of
FDCA, PREA, Animal Rule and 21 CFR 314 and 601 Subparts H and E, respectively_
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1 FDA FE#SEt 35 2 H 35 A S s ML B R A & o

FDA Meetings During Development

Clinical Development

/',
9 N

\|
: Preclinical E
Basic Research \ >

/" Development ,/

Pre-IND
Meeting

End of
Phase 2

Meeting

Initial IND = =
Submission Pre-BLA
- or NDA
Ongoing Meeting
Submissions ————

Market

Application
Submission

Adapted from FDA Initiative: Innovation vs
Stagnation - Challenge & Opportunity on the
Critical Path to New Medical Products, March 2004
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