RENC 61T 5 AGRIE L OFEH 2 VW 72 R AR O £ 2012 4F

® PMC EU*PMR OFERE

FDAAA IZESWTEEMITONA PMR OFEEE LTUTOL Y b ORET NS (Z
o OMEROWIL., &5 41 88) 7,

e Observational pharmacoepidemiologic studies
e Meta-analyses

e Clinical trials

e Safety studies in animals

e In vitro laboratory safety studies

o Pharmacokinetic studies or clinical trials

e Studies or clinical trials designed to evaluate drug interactions or bioavailability

PMR EO'PMC iZBW T, BEFEOSIMIEETH S, KETEHEFIHREL VI HDIERWN
N, BESHNTHIREHELERTI2HE. FORENER CEAZR/MET I LEHEZ2N
. BMEAXEDEDICKERBEIZRVE SN TNAEYS,

FDA XL ATRBHAEDEES., F=v /7 ZDHBEEREZEDZHEDOKEFIZTIZIFDA b

A5, AERICBVW T FDA B THTIHEBRITEVNR, 20X 5 RHAEET AR
BN SN B0, BESH I FDA OBE4Z T AND Z ENREL N LN H Y,

1.2.2 E‘/ﬁ\ﬁﬁ(mu %X IF7= 7§3A/7'?<

O RBEEMAREBVAEK

1992 73 5 2000 % TIZREAENTRED BN EE O 48% 13 HIV/AIDS T 26% (328
AMNETH -7, LHL 2001 S 2008 EDOB TiE, BHARINEZEETD 59% BB A
ETho7mL o128, EETITIRHAZROFT TEINRAEREDLEENEL Lo T3,

19924 12 B 11 B 5H 201047 H 1 BE TIC FDA BDEHARLENAEKIT 47 H 5,

35 FDA. “ Postmarketing Studies and Clinical Trials — Implementation of Section
505(0)(3) of the Federal Food, Drug, and Cosmetic Act ”. April 2011.
http//www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorvinformation/Guidan
ces/UCM172001 .pdf

36 Food and Drug Law Institute D4 ' FEa2— XV,

37 Food and Drug Law Institute ¢ DA ' F a2 — X0,

38 GAO. “FDA Needs to Enhance Its Oversight of Drugs Approved on the Basis of
Surrogate Endpoints”. September 2009. http//www.gao.gov/new.items/d09866.pdf

39 {5 A (indication) D%, 1 YOERRIZEHOBEREAND I HELH LD, EE
DEZELOHIT 35,
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5 ‘b) 26 élob‘f&ifﬁgﬁf(ﬁéﬁjﬁfﬁgﬁéfgﬁﬁ‘ iy éﬂ’b Efﬁﬂmu 50(0\5 (?»‘:i 6 ZSH\E\)
0 FHARBICES TR 2 ONAEONFIZILLTOBEY (788 1,

o 3:TRBHAE CERKERENERTERPoT, 2B 2BHEOELIZOVWTIX, 1A
WA ORRBEE S 4L, 1-21£20054F9 A 15 BLENICIRA L TH D | EiE2
BEINTBEFIZORLEFRRED LI TWD,

o 14 : MIREMEL EMF,

o 4: HIRBHMEIIKT L TEY . FDA 2355 R %2 i1 P,

BHABEBIZBAED S B, BH AT Sunitinib T, 2006 4 1 A 26 B O BHHKFEDOKE
FLTUIX, Responserate (PLEREEZ: L DIRER) ICESWTERBBITONTZ, FDH%., 2007 &
2 H 2 HIZ1X Progression free survival IZES W TIEHARRSIThLTWAY, 2%, FDA

BIFHEEZOHHNIK L TS 2 #4795 Oncologic Drug Advisory Committee /% 2011
EZE 8 H. LLEEE 72 L OIRER (singlearm) DT — X DA TEREAFR L WD Z & %F‘:ﬁ
L, D b 1 DOEIEBIBRRELERT HNETHHERELTVEY,
IZODAC DIREZ2Z T ANIBZ BT 2ZVB EBCRINEZITANS Z é:?b)%b\t
SBIIVAEOBRIABLIB L RAEELEXOND,

7§§”$%%”%kﬁﬁﬂwkﬁotmb¥7

' Indlcaﬂon . Eiﬁ,@(%d)ﬁ‘d) "

- . | , : , - : . . Endpoint
Dexrazoxane May 26, October 31, Cardlac protectlon Cardlomyopathy
(Zinecard) 1995 2002
Bicalutamide October 4, | December Advanced prostate cancer in | Survival, time to
(Casodex) 1995 12, 1997 combination with LHRH progression
Liposomal November June 10, | Second-line therapy for | Response rate
Doxorubicin 17, 1995 2008 Kaposi sarcoma
(Doxil)

40 John R. Johnson, Yang-Min Ning, Ann Farrell, Robert Justice, Patricia Keegan,
Richard Pazdur. “Accelerated Approval of Oncology Products: The Food and Drug
Administration Experience”. March 2011.
http://www.topra.org/sites/default/files/assets/pdf/2011 mar - jnci aa of oncology produc
ts fda experience.pdf

41 John R. Johnson, Yang-Min Ning, Ann Farrell, Robert Justice, Patricia Keegan,
Richard Pazdur. “Accelerated Approval of Oncology Products: The Food and Drug
Administration Experience”. March 2011.
http:/lwww.topra.org/sites/default/files/assets/pdf/2011 mar - inci aa of oncology produc
ts fda experience.pdf

42 John R. Johnson, Yang-Min Ning, Ann Farrell, Robert Justice, Patricia Keegan,
Richard Pazdur. “Accelerated Approval of Oncology Products: The Food and Drug
Administration Experience”. March 2011.
http!//www.topra.org/sites/default/files/assets/pdf/201]1 mar - inci aa of oncology produc
ts fda experience.pdf

43 Medpage Today. “FDA Panel Urges Stricter Standards for Cancer Drugs”. February 8,
2011. http//www.medpagetoday.com/Washington-Watch/FDAGeneral/24775
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June

22,

ndication

econd-lin teay '

Survival, time to

14,

(Taxotere) 1996 1998 advanced breast cancer progression
Irinotecan June 14, | October 22, | First-line therapy for | Survival
(Camptosar) 1996 1998 advanced CRC
Capecitabine April 30, | September | Refractory breast cancer Survival, time to
(Xeloda) 1998 7, 2001 progression
Denileukin February 5, | October 15, | Refractory cutaneous T-cell | Response rate
(Ontak) 1999 2008 lymphoma
Liposomal April 1, | April 19, | Lymphomatous meningitis Response rate
cytarabine 1999 2007
(Depocyte)
Liposomal June 28, | January 28, | Refractory ovarian cancer Time to
doxorubincin 1999 2005 progression
(Doxil)
Temozolomide | August 11, | March 15, | First-line with radiation | Survival
(Temodar) 1999 2005 therapy for high-grade

gliomas
Alemtuzumab | May 7, 2001 | September First-line therapy for B-cell | Progression-free
(Campath) 19, 2007 CLL survival
Imatinib May 10, | December First-line therapy for CML | Progression-free
(Gleevec) 2001 8, 2003 with BC or AP or refractory | survival

CML
Imatinib February 1, | September First-line therapy for GIST Progression-free
(Gleevec) 2002 26, 2008 survival
Ibritumomab February September Previously untreated follicular | Progression-free
(Zevalin) 19,2002 3, 2009 lymphoma with a partial or | survival

complete response to first-line

chemotherapy
Oxaliplatin August 9, | January 9, | First-line therapy with FU/LV | Survival, time to
(Eloxatin) 2002 2004 for advanced CRC progression
Anastrozole September September Adjuvant therapy for | Disease-free
(Arimidex) 5, 2002 16, 2005 postmenopausal HR-positive | survival

breast cancer
Imatinib December May 27, | First-line therapy for CML Progression-free
(Gleevec) 20, 2002 2009 survival
Bortezomib May 13, | March 25, | Third- line therapy for | Survival, time to
(Velcade) 2003 2005 multiple myeloma progression
Imatinib May 20, | September Pediatric Ph-positive CML | Response rate
(Gleevec) 2003 27, 2006 (newly diagnosed)
Cetuximab February October 2, | As a single agent for | Survival
(Erbitux) 12,2004 2007 EGFRexpressing  metastatic

CRC after failure of both

irinotecan- and

oxaliplatin-based regimens or

in patients intolerant to

irinotecanbased regimens
Pemetrexed August 19, | July 2, 2009 | Maintenance  therapy  for | Survival,
(Alimta) 2004 patients with advanced | progression-free

nonsquamous NSCLC (no | survival

progression after first-line

chemotherapy)
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?Eﬁ% @%@.

i 5%7?(3@5{2 1Eiﬂﬂ( Indlcatmn

Letole '

Dlsease free

treatment 7 for

' Ad]uvant -

December March 2,
(Femara) 28, 2005 2010 postmenopausal HR-positive | survival
breast cancer
Letrozole October 29, | April 30, | Adjuvant treatment for | Disease-free
(Femara) 2004 2010 postmenopausal HR-positive | survival
breast cancer after tamoxifen
Sunitinib January 26, | February 2, | Advanced renal cell cancer Progression-free
(Sutent) 2006 2007 survival
Dasatinib June 28, | May 21, | CML or ALL AP or BC or | Response rate
(Sprycel) 2006 2009 Ph-positive ALL resistant or
intolerant to prior therapy
Pemetrexed September July 2, 2009 | Maintenance  therapy  for | Survival,
(Alimta) 26, 2008 patients with advanced | progression-free
nonsquamous NSCLC (no | survival
progression after first-line
chemotherapy)

o LBNZLEL T @i Y, ALL = acute lymphocytic leukemia; AP = accelerated phase; BC = blast
chronic myelogenous leukemia; CRC =
FU/LV = fluorouracil and
luteinizing

crisis; CLL = chronic lymphocytic leukemia; CML =
colorectal cancer; EGFR = epidermal growth factor receptor;
leucovorin; GIST = gastrointestinal stromal tumor; HR = hormone receptor; LHRH =
hormone-releasing hormone; NSCLC = non-small cell lung cancer; Ph = Philadelphia
chromosome.

Hi# : John R. Johnson, Yang-Min Ning, Ann Farrell, Robert Justice, Patricia Keegan, Richard
Pazdur. “Accelerated Approval of Oncology Products: The Food and Drug Administration
Experience”. March 2011.

http://www.topra.org/sites/default/files/assets/pdf/2011 mar - jnci aa of oncology products fd

a_experience.pdf

%7 BHIAR &b\_Eﬂﬁ(

i§o'cwt,eu\7b>}u£ )

L =2%E | e _Indication - .
Amifosine March 15, Clsplatm associated renal Falled demonstration of
(Ethyol) 1996 toxicity in patients with clinical benefit in

non—small cell lung cancer | completed trial.
Indication withdrawn
from the market.
Celecoxib December 23, | Reduction in polyps in FAP | Confirmatory trial not
(Celebrex) 1999 completed
Gemtuzumab May 17, 2000 | Second-line therapy for Failed demonstration of
ozogamicin acute myelogenous clinical benefit in
(Mylotarg) leukemia in patients older | completed trials. Drug
than 60 y withdrawn from the
market

© Washington | CORE 2012

16



KENC R BARERL DA Z AV T BRRER D FERE

2012 &£

Getini (Iess)

| SgEmE
May 5, 2003

__ Indication
Third-line therapy for
non—small cell lung cancer

ail e

clinical benefit in
completed trials. Limited
to restricted patient
distribution

monstration of

Cetuximab February 12, In combination with Confirmatory trial not
(Erbitux) 2004 irinotecan in completed
EGFRexpressing
metastatic colorectal
cancer refractory to
irinotecan based
chemotherapy
Tositumomab December 22, | Refractory or relapsed Confirmatory trial not
(Bexxar) 2004 low-grade follicular completed
lymphoma not treated with
rituximab
Clofarabine December 28, | Pediatric relapsed or Confirmatory trial not
(Clolar) 2004 refractory ALL completed
Nelarabine October 28, Relapsed or refractory Confirmatory trial not
(Arrnon) 2005 T-cell ALL or T-cell completed
lymphoblastic lymphoma
Thalidomide May 25,2006 | Newly diagnosed multiple | Under FDA review
(Thalomid) myeloma
Panitumumab September 27, | Second-line therapy for Confirmatory trial not
(Vectibix) 2006 EGFR-expressing completed

metastatic colorectal
cancer

Imatinib Gleevec)

September 27,
2006

Pediatric Ph-positive CML
(newly diagnosed)

Under FDA review

Nilotinib October 29, Ph-positive CML chronic Under FDA review
(Tasigna) 2007 phase or accelerated phase

resistant or intolerant to

imatinib
Bevacizumab February 22, First-line therapy in Under FDA review
(Avastin) 2008 combination with

chemotherapy for

metastatic HER2-negative

breast cancer
Eltrombopag November 20, | Refractory idiopathic Confirmatory trial not
(Promacta) 2008 thrombocytopenic purpura | completed
Fludarabine December 18, | B-cell CLL after at least Confirmatory trial not
(Oforta) 2008 one alkylating completed

agent—containing regimen
Imatinib December 19, | Adjuvant treatment for Confirmatory trial not
(Gleevec) 2008 GIST completed
Bevacizumab May 5, 2009 Glioblastoma progression | Confirmatory trial not
(Avastin) after chemotherapy completed
Pralatrexate September 24, | Refractory or relapsed Confirmatory trial not
(Folotyn) 2009 peripheral T-cell completed

lymphoma
Ofatumumab October 26, CLL refractory to Confirmatory trial not
(Arzerra) 2009 fludarabine and completed

alemtumumab
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¢ EXR% 0 BEA®HE 0 Indication 0 #EH
Lapatinib (Tykerb) | January 29, In combination with Confirmatory trial not
2010 letrozole in completed
postmenopausal women
with hormone
receptor-positive and
HER2-positive metastatic
breast cancer for whom
hormonal therapy is

indicated
Nilotinib June 17, 2010 | Newly diagnosed Confirmatory trial not
(Tasigna) Ph-positive CML in completed

chronic phase
Hi#L : John R. Johnson, Yang-Min Ning, Ann Farrell, Robert Justice, Patricia Keegan, Richard

Pazdur. “Accelerated Approval of Oncology Products: The Food and Drug Administration

Experience”. March 2011.

http://www.topra.org/sites/default/files/assets/pdf/2011 mar - inci aa of oncology products fd

a experience.pdf

@ BHARZZIT-PAKIZEBITS PMR

FDAIZ X D2 AEDOBRHAE T U TORANCESWTHREREDEGELED Bh'(
‘/\5440

o BEHFOM/NMESOTRIARBPITONLEGEE. FHEOMA (utility) CIEEEA
ERETHLOOTREMRELS, SRHEEMD L IXMBOEA LELEDE D
BTHREMNITOEND Z LEDBE,

o WBRICHIBHEZRETIEEMDOBE, WROEFIIHTIHREM TV,
RE~ =D —DPERERICOBRP o TWVWDLZ L ERIELEY T 520 OTREH
BE2 LB CTEEMT S,

MRAIED BHIRBIZHED HREFAE TR, LT L BYRRBICEDI =T —Z LR LA
ERBETHMLERR, TR, F 2 ITEAEOEMERICH T S IREE TR, B LA
FEMBEL LEHELD b, YHBREFR LA ERARVEEE NS L L EBIEALST
BRROIFIVDAEARERPBONDIZEBLI=DTHDLY,

* FDA. “FDA Briefing Document: Oncologic Drug Advisory Committee (ODAC)“. February 8, 2011.
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drues/OncologicD
rugsAdvisoryCommittee/UCM242018.pdf

*> FDA approval letter for Votrient.

http://www.accessdata.fda.gov/drugsatfda docs/appletter/2009/022465s50001tr.pdf
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BIRO L D12, 2010E 7 A 1 BE TICBHARBICESS PMRZHKT L, ERARICES
AT 20 REERE) 5, 2055, %@ﬁh%howfﬁﬁ¢%MN%ﬁﬁ
ﬁ%%éﬂ Y 220V TITE R 2 LOBR CHRIREE SR I TWD, EFHK
ERICfE L7~ endpoints DNFRIZLL TO@ED & 725> TV 5,

e survival (10 indications)

e progression-free survival or time to progression (7 indications)
e response rate (5 indications)

o disease-free survival (3 indications)

e cardiac safety (1 indication)

1.2.3 BHRAEDOHREEARAROE M

BHIE FDA DR AR LEBNRARETLUTO 6 EEE L 72> T35, PMR L, Sunitinib IZFRE 5
7= 5D PMR BREEARICE SIS b D TH B LU I . FDAAA ZRHLE T 2 GERIEDRE
iz BB E LTWAS (BARAKICKT S PMR KTPMC OEMIIATE 42 (BEZER) %
ZH),

§ 8 FDA @ﬂ%%ﬁw‘t‘%‘bw%

e =i | BEed ___PMR: PMR O3
Sorafenib Nexavar Bayer 2005$ 12 H 20 E! PMR : 0
Tosylate Healthcare PMC : 7
Sunitinib Sutent CPPI CV 200641 H26H |PMR:5
Malate PMC : 4
Temsirolimus | Torisel Wyeth 20075 H30H |PMR : 0
Pharmaceuticals PMC : 2
Everolimus Afinitor Novartis 200943 H 30 H |PMR: 1
PMC : 2
Bevacizumab | Avastin Genentech 200947 A 31 H* | PMR : 0
PMC: 0
Pazopanib Votrient Glaxosmithkline | 20094210 B 19 H | PMR : 5
Hydrochloride PMC : 3
46 B H3 AT A ASL T OB DRI 2004 £ 2 A 26 H,
© Washington | CORE 2012 19
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2. KEZBITBAEET—% OEHEMN
AETIE, FDAICB T 32T —FDIEABH IOV TRBRMNT 5,

21. T—HF OWHE KR ONEBIZHIT - BUE A

FDA IZ. ARDOIOICHESHREBRREMTET — 20, AEEFROHE, ERBEREC
L2BREOT—F T L TCEBHROBRERE ZHELEREPLBEREZZ TR TV 5,
FDA X, 2N b DT —F 2 HUNIHE -5 T5Z L CHEDT —Z TR+ s2 L0
TERVHBOWELZBL LN TEDLRRZLTED 2010 0 HH#E L TV 2 HEHF
% (regulatory science) V' 8 DDELBED 1 DIZbBIFTVWBLZATHS (8 DR
BIIUTZ2BR) %,

1. Modernize Toxicology to Enhance Product Safety

2. Stimulate Innovation in Clinical Evaluations and Personalized Medicine to Improve
Product Development and Patient Outcomes

3. Support New Approaches to Improve Product Manufacturing and Quality

4. Ensure FDA Readiness to Evaluate Innovative Emerging Technologies

5. Harness Diverse Data through Information Sciences to Improve Health Outcomes
6. Implement a New Prevention-Focused Food Safety System to Protect Public Health

7. Facilitate Development of Medical Countermeasures to Protect Against Threats to U.S.
and Global Health and Security

8. Strengthen Social and Behavioral Science to Help Consumers and Professionals Make
Informed Decisions about Regulated Products

F—ZIERICETA LEREOBREERZERT AT-OOEKK L LT, FDAIRUTZZHTTWA5,

¢ Enhance information technology infrastructure development and data mining

e Develop and apply simulation models for product life cycles, risk assessment, and other
regulatory science uses

e Analyze large scale clinical and preclinical data sets

e Incorporate knowledge from FDA regulatory files into a database integrating a broad

*" FDA I Regulatory Science Z LA T ? & 5 IZ7E# L TV %, Regulatory science is the science of
developing new tools, standards and approaches to assess the safety, efficacy, quality and performance

of FDA-regulated products.

48 FDA. “Advancing Regulatory Science at FDA”. August 2011.
http//iwww.fda.gov/downloads/ScienceResearch/SpecialTopics/RegulatorvScience/UCM288
225.pdf
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array of data types to facilitate development of predictive toxicology models and model
validation

e Develop new data sources and innovative analytical methods and approaches

LT Clt, F— % OfA & ERICHE T 72 FDA 12 X 5 BEM AR REA & L TOJanus &, @
Partnership in Applied Comparative Effectiveness Science (PACES) IZ- DWW C#HHT 5,

2.1.1 Janus

Janus 13, BRHEIBEEOEERRELZ Y R— 57200, FDAILRBITARZET —FDOEHRE
M EERHLZEEHEBNETHEASA =T F T THD, FDAPRETET —FIIREPD, T
— AR B B o) FEHPERAOEEL AV TV IE)N, FDAKRBEINLET —F D
ZL BNEIRIM M PDF 77 A NVTHDHZ D, TNHDOT — X 5IEERLL, ETHZ
EHEEMBE LTS, Janus ® BEIZLLFO®@EY Lo Tn5BY,

e Institute a regulated product information data warehouse
o Electronically acquire, validate, integrate, and extract standardized, structured
scientific data
o Synthesize information across product applications, across classes of products,
and across product lifecycle
e Transform the regulatory review and decision process
o Transition to interactive, electronic reviews
o Provide springboard to environment of the future that enables enriched scientific

interpretations and advanced analytics (e.g., virtual clinical trials, disease models)

212 PACES

PACES i% 2009 £ &K 51 %% (American Recovery and Reinvestment Act of 2009) (& X - T
L S N7 EeE ) BRAF 32 (Comparative Effectiveness Research) D72 DE&IZHE-SWTE
HMENTWBA =T F7Thb, Johns Hopkins University 72 & &#EH#E L, L5 Janus 72
EDTF—FIZESOT  HEDPEREZ D OBEICL > TROVAMNRBREFET L7200
BRR B0 (clinical trends) % RHT7-H DA 2 v MFEEZER L TV 5, PACES T

49 FDA. (no title).
http//www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Science
BoardtotheFoodandDrugAdministration/UCM224277.

50 FDA. “Request for Information-rARRA-OS-PACES”.
https//www.fbo.gov/index?s=opportunitv&mode=form&id=f613c97acc278a23cd7e2b26a38
759ec&tab=core& cview=1

FDA.
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TEMBIND A 2y MFZIZLLTO®EY S,

e CER Study 1: A comprehensive framework for analyzing heterogeneity of treatment
effects in comparative effectiveness research

e CER Study 2: Systematic Assessment of the Benefits and Risks of a therapy: A
Multicriteria Decision Analysis using the Analytic Hierarchy Process

e Clinical Design Strategy 1: Optimal Clinical Trial Designs for Estimating Treatment
Effects in Subpopulations

e Clinical Design Strategy 2: Improved Design of Randomized Trials with Use of
Information from Historical Controls

2%, Janus iX, FDADRRETE7 —F 2 EHITERAT 22 L T, FDA I L A HH OFHE
PHRMHEE EFHZE2BMNELTBY?, RALET—Z2AMICAB LRV & 25
LLTWD LR NS, PACES Tidk, S EBHIFEHEESAS Janues 72 & FDA BMrB T2 7 —
ZERAVDER, BMEFEIZ. FARDOT —ZIZ oW TEZABRLARVWE WS EK % FDA L=
RTCARR DT 2 L5 TWAE>, FDA OFEE L DHEARI —F 1 v 7 25410, MK
S E H & #2159 5 Voluntary Exploratory Data Submissions (VXDS)7' &2 7 Z A dD X 91T,
NET BT — 2 R T 58HE L H DM, VXDS TED LR AERSL., T—F M LE
B AH DS L OB T T TN RN,

LWL2db, 7—22ERTHZ L TERT ARE UTER) ofic, EERH

FDA. “Advancing Regulatory Science at FDA”. August 2011.
http//www.fda.gov/downloads/ScienceResearch/SpecialTopics/RegulatoryScience/lUCM268
225.pdf

51 FDA. “Comparative Effectiveness Research Plan”.
http/fwww.google.com/url?sa=t&ret=1&q=&esrc=s&source=web&cd=1&ved=0CDQQF{AA
&url=http%3A%2F%2Fwww.fda.gov%2Fdownloads%2FAdvisoryCommittees%2F Committ
eesMeetingMaterials%2F ScienceBoardtotheFoodandDrugAdministration%2FUCM233255
ppt&ei=zTAVT-DoHqii0QHOqIDGCo&usg=AFQICNH4iz032qEvXVexMAPR3eZoQIsLeQ
52 FDA. (no title).
http/fwww.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Science
BoardtotheFoodandDrugAdministration/UCM224277.

53 FDA. “Request for Information-ARRA-OS-PACES”.
https:/fwww.fbo.gov/index?s=opportunity&mode=form&id=613c97acc278a23¢cd7e¢2bh26a38
759ec&tab=core& cview=1

FDA. “Advancing Regulatory Science at FDA”. August 2011.
http/fwww.fda.gov/downloads/ScienceResearch/SpecialTopics/RegulatorvScience/UCM268
225.pdf

5 KBORIELITEBEBRTIIH 0, MESHIZLE T, FDAICLD2E X F2EET 2
=B,

55 FDA. “Genomics: Frequently Asked Questions”.
http//www.fda.gov/Drugs/ScienceResearch/ResearchAreas/Pharmacogenetics/ucm083893.
htm
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LWEHRAZREHETAZENRE TN TVAZ L5 FDA RS - S LIIERE AL
LOFRTHE L ILFET IEBNHDZ LR FEZD,

e Monitoring adverse event trends and disease outbreaks

o Combining data from multiple clinical trials and postmarket studies as well as preclinical
data

e Evaluating and comparing effectiveness and safety of medical and veterinary products in
particular sub-populations, including sex/gender and race/ethnicity analysis, and
ultimately host genomics and/or genomic response data; and large-scale active
surveillance for rare events and data- and text- mining for a variety of research purposes

e Providing industry with new information that can be applied to future product
development and potentially save billions of dollars in development costs

56 FDA. “Advancing Regulatory Science at FDA”. August 2011.
http/fwww.fda.sov/downloads/ScienceResearch/Special Topics/RegulatorvScience/UCM268
225 .pdf
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3. ABROEAZAWIERARIIETZIZLXST (e7V7)

AETIH., 2011 EIZEHBLEUT3IHOE T UV 7OREEFELHTVD,

T T

RE EEE

S BRI

9 A 28 | Agency for Health | Jean R. Center for Center for Outcomes and
A Care Policy and Slutsky, P.A., | Outcomes Evidence 13, EEELE. HIif.
geseaich (?H?Q), M.S.P.Ié. ; %n(‘jd Fatv R AT ACET B
epartment o Marcy G. vidence - e =
Heslth and Human opstayl, M.P.H. %&‘U\'ﬂ:ﬁﬁ & id%m F X _L::C v
Services it L, EEBDO—RELT, T—%
RTE T RADINE - 5T -
AICLHEELTNEY,
9 A 29 | Food and Drug Susan C. President 1949 22 |ZFR ST S L7 BB R4
| Law Institute Winckler, and CEO BT BEELEOERSDOERE
RPh, Esq BT HEER R L—=
275 T 5%,
9 A 30 | Johns Hopkins Michael A. AEGON Michael A. Carducci ZiZix
H Kimmel Cancer Carducci, Professor in | Johns Hopkins University
Center M.D., FACP Prostate Prostate Cancer / Genitourinary
Cancer Oncology Program % S\ T\
Research | 2% 7 NCON #2727 7%
—ADAN—=L LTENA
BHEICEYT 5 LA — hO1E
BRI b B o - £ H %,
3.1.1 Center for Outcomes and Evidence, ARHQ
ARHQ DH#fZ

o ARHQIZEAEALATIZHD REED 1 >T3004I1ZEDBEEZFEL T\W5, FDA
TR 2MICETA3FMELIE D OIIX LT, ARHQ X% % (effectiveness) %
HFl& LIt a2 Y 35, MBRHMRECEZTOLLR CICET B 21T
TWBHH, HHFEDKI 80%ITAERICEFE - I L7 b DL > TS, AHRQ OF
BIIHRA/NEETH D,

57 AHRQ. “Center for Outcomes and Evidence”. http//www.ahrg.gov/about/coe/
58 FDLI. “About FDLI”. http//www.fdli.org/about/

59 Johns Hopkins University. “Michael A. Carducci, M.D.”.

http://urology.jhu.edu/michaelcarducci/index.php

60 Gary R. Hudes, MD; Michael A. Carducci, MD; Toni K. Choueiri, MD; Peg Esper, MSN,
MSA, RN, ANP-BC, AOCN; Eric Jonasch, MD; Rashmi Kumar, PhD; Kim A. Margolin,
MD; M. Dror Michaelson, MD, PhD; Robert J. Motzer, MD; Roberto Pili, MD; Susan
Roethke, MSN, CRNP, AOCN, ANP-BC; and Sandy Srinivas, MD. “NCCN Task Force
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4. BEEF
4.1. FDAAA ZRILL 35 PMR OFELH

. e
Observational
pharmacoepidemi

ologic studies

Observational pharmacoepidemiologic studies are generally

B

studies designed to assess a serious risk associated with a
drug exposure or to quantify risk or evaluate factors that
affect the risk of serious toxicity, such as drug dose, timing
of exposure, or patient characteristics.

To facilitate interpretation of the findings, the studies should
always have a protocol, should include a control group, and
should test prespecified hypotheses. However, control
groups may be omitted when there is a scientifically valid
reason to exclude controls.

For a solely descriptive study, instead of a prespecified
hypothesis, the protocol for a descriptive study may include
clearly stated objectives for describing the safety issue,
including a defined upper bound for detectable risk, if
applicable.

Data sources for observational studies could include
administrative health care claims data, electronic medical
records, registries, prospectively collected observational

data, or other sources of observational information.

Pharmacoepidemiologic studies designed to:

4

— Estimate the risk of a serious adverse event or toxicity
associated with use of a drug

— Provide estimates of absolute risk (e.g., incidence
rates) for a serious adverse event or toxicity

—Obtain long-term clinical outcome data, including
information about potentially rare serious adverse
events, in patients taking the drug compared to patients
not exposed to the drug

— Identify risk factors (e.g., patient characteristics,
duration of drug use) associated with the occurrence of
adverse events among patients exposed to specified
drugs.

— Compare pregnancy incidence, pregnancy outcomes,
and/or child outcomes after patient drug exposure

compared to patients who did not receive the drug.

Meta-analyses

Meta-analyses may be designed to evaluate a safety endpoint
by statistical analysis of data from completed studies or

clinical trials.

Meta-analysis of the occurrence of all-cause mortality,
cardiovascular

death, and cancer incidence and identify potential
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¢ A meta-analysis should use a prospectively designed study

predictive factors in patients

protocol and analysis plan with a comprehensive selection of | treated with the drug compared to control therapies in all

relevant studies or clinical trials and appropriate statistical completed randomized
methodology. clinical trials that include the drug
Clinical trials ¢ Clinical trials with a safety endpoint evaluated with Clinical trials designed to:
prespecified assessments and adequately powered to analyze | — Evaluate the occurrence of asthma exacerbations

the serious risk identified by FDA under section 505(0)(3)62 associated with an irritative component of inhalation

would be considered PMRs. treatments for asthma in a controlled clinical trial, where
¢ Although efficacy endpoints may also be evaluated, the trial | the increased risk of drug-related exacerbation has the

should be powered to adequately assess the safety concern potential to offset the effectiveness of the inhaled drug

that gives rise to the requirement. — Determine the incidence of myocardial infarction in

patients treated with the approved drug in a follow-on
trial after approval, using the original randomized
population

— Evaluate differences in safety outcomes between
patients withdrawn from treatment after some period of
treatment and patients who remain on the treatment
(randomized withdrawal trial)

— Evaluate the potential for Q-T prolongation in a
thorough Q-T clinical trial

— Measure growth and neurocognitive function in
pediatric patients treated chronically with the drug

— Evaluate safety in a particular racial or ethnic group or

vulnerable population such as the immunocompromised

— Evaluate the safety of the drug in pregnant women

62 FDAAA IZBWT PMR ZE® - KIA,
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L
— Evaluate drug toxicity in patients with hepatic or renal
impairment
— Evaluate long-term safety of cell and gene therapy
products depending on the type of vector used and the
inherent risk of integration
— Evaluate the safety of a drug in patients with HIV-1
co-infected with hepatitis C or B

Safety studies in

animals

o Safety studies in animals investigating specific end-organ
toxicities, including, but not limited to carcinogenicity and
reproductive toxicity studies.

e Although in most instances these studies are completed prior
to marketing approval, they may be conducted postapproval
for certain drugs — for example, products intended to treat
serious and life-threatening diseases.

e If conducted postapproval, these studies would be required
under 505(0).

Studies designed to:

— Assess carcinogenic potential in appropriate species
(e.g., mice and rats)

— Assess the potential for reproductive toxicology in
appropriate species (e.g., monkeys or rabbits)

In vitro laboratory

safety studies

N/A

Studies designed to:

—Assess certain receptor affinities for any circulating or
major metabolites, including conjugates, to evaluate the
potential for off-target binding and resulting serious risk
—~Determine whether resistance to a drug has developed
in those organisms specific to the labeled indication,
resulting in increased serious risk

— Define the mechanism of drug resistance for certain
organisms

— Assess the risk of cross-contamination between
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products that could result from sharing

product-contacting equipment and parts

— Validate the accuracy, precision, sensitivity,
specificity, and robustness of an immunogenicity assay
for a drug or biological product to assess an

immunologic safety concern

Pharmacokinetic
studies or clinical

trials

e Pharmacokinetic studies or clinical trials include those to

evaluate the pharmacokinetics of the drug in the labeled
population or in a subpopulation at potential risk for high

drug exposures that could lead to toxicity.

Studies or clinical trials

designed to:

- Determine the optimal dose for maintenance therapy in
patients with chronic renal disease, a population at risk
for drug accumulation

— Study the pharmacokinetic profile in a rodent model of
hepatic dysfunction in order to evaluate the potential for

toxicity in patients with liver impairment

Studies or clinical
trials designed to
evaluate drug
interactions or

bioavailability

o Studies or clinical trials designed to evaluate drug

interactions or bioavailability when there are scientific data
that indicate the potential for a serious safety risk.

Studies or clinical trials to:

—Assess in vitro whether products are p-glycoprotein
substrates and therefore could lead to increased drug
concentrations and toxicity

—Assess potential interactions of an approved drug with
a frequently concomitantly prescribed medication
—Evaluate whether multiple doses of an approved drug
alter the metabolism of a sensitive CYP2C9 substrate

— Evaluate bioavailability of an oral drug in the presence
of food

Hi#8 : FDA. “Postmarketing Studies and Clinical Trials — Implementation of Section 505(0)(3) of the Federal Food, Drug, and Cosmetic
Act”. April 2011. http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM172001.pdf
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