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New active substance (NAS) median approval time for six regulatory authorities in 2010-2019

New acti;r(}eﬁsubstance (NAS) median approval time for six regulatory authorities in 2010-2019
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Approval year
Approval time is colculated from the date of submission to the date of approval by the agency. This time includes agency and
company time. EMA approvaftime incfudes the EU Commission time. N1 = median approval time for products approved in 2019;
{N2) = median time from submission to the end of scientific assessment (see p,26] for products approved in 2019,
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Figlé ge 1: Number of NASs approved by six regulatory authorities between 2010-2019
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In 2019, FDA (CDER and CBER combined) approved the highest number of NASs (47).
The overall number of NASs approved by the six agencies has generally increased over the decade, but has flattened for
the past5 years, except for FDA, which has continued to increase.

Centre for Innovation in Regulatory Science (CIRS), 2020, R&D Briefing 77
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company time. EMA approval time includes the EU Commission time.

In 2019, FDA had the shortest median approval time (243 days), which is likely to be due to the wide use of FRPs. This
was followed by PMDA (304 days), Health Canada (346 days), TGA (346 days), EMA (423 days) and Swissmedic{520 days)
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NAS median approval time by review type for six regulatory authorities in 2015-2019

Figure 4: NAS median approval time by review type for six regulatory authorities between 2015-2019
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TGA introduced an expedited (priority] review programme in 2017. Approval ime is colculoted from the date of submission to the date of
approval by the agency. This time includes agency and company time. EMA approval time includes the EU Commission time: N1 = overaif
approval time for 2019; (N2) = time from submission until the end of scientific assessment for 2019,
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Regulatory Review of New Therapeutic Agents

1O THE EDeToR: We would like to comment on
the leter abour Hatory review and approval
by Dewening and colleagues (April 6 issue),’ lapan
has the largest drug marker among countrics
with universal health care coverage. The Pharma-
ceutical and Medical Devices Agency (PMIA) of
the Ministry of Health, Labor, and Welfire in
Japan is one of the three founding regulatery
members of the International Council for Har
manization of Technical Reguirements for Phar-
maceuticals for Human Use,

‘The lapanese government pledged o shoren
the time for marketing approval of new drugs
and has achieved this goal, leading to a “drug
lag" kn which these agents have reached markets
in Japan before they have reached markers elses
whene,” The median review time for all 213 new
mwlecular entity drugs between 2011 and 2015
was 106 months (322 days), Under o standard
review program, the median review time for 124
new molecular entities was 115 months (358 davs),
For 57 new molecular entities with the orphan
designation (for agents thar are autormati-
cally under priority review), the median review
e was 9.0 months (274 days), and for 19 new
malecular entities that do not have the orphan

drug designation, the median time under priocity |

THE AUTHORS BERLY: Fuliwara and Ono describe
regularory review rimes for drugs approved by
Japan's regulator, the PMDA. Although the PMDA

ies. appears w0 be conducting regulatory reviews

promptly, research sugpests that from 2008
through 2014; only 9% of new therapeutic agents
wiere submitted to the PMOA before subimission
to thee LS. Food and Drug Administration or the
European Medicines Agency.! This low submis-
sion rate may have allowed the PMDA, when
matking its evaluation, to leverage regulitory e
perience with regard to these new therapeutic
agents that were first considered in the United
States and Europe,

The PMDA places particular emphasis on
dara collected from the Japanese population, so
delayed submiission to this agency probably
flects the need to ensure that a sufficient num
ber of lapanese patients are included in the
clinical evilvation programs, which can entail
additional elinical trials’ Nonetheless, the PMDA
has made remarkable progress in accelerating
the speed of its regulatory review process,’ and
these new data suggest that the review times of
the PMDA are similar to those of other leading
drug regulators,

-

review was 59 months (271 daysi.' The PMDA

performed these review activicies with 862 full-
time staff,

Hations| Cancar Contps

Urigharm and Womsen's Mosgatsl
Boaton. MA

N Yok Uniperuity Scb
Hew York, WY
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Real World Tumor Response (rwTR)

The tumor response variable was extracted from the EHR as part of routine clinical care, and
the information about each response event was retrospectively collected. Response to
treatment in the real-world setting (Real World Tumor Response [rwTR]) included several
factors in conjunction with radiologic assessments (e.g., physical exam, symptom improvement,
and pathology reports), which were used to supplement radiologic findings in the overall
clinician’s assessment of response. rwTR was defined as the treating clinician’s assessment of
radiological evidence for change in burden of disease over the course of treatment with a given
LOT.
49
Version date: February 1, 2016 for initial rollout (NME/original BLA reviews)
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Cardiopulmonary resuscitation by bystanders with chest
compression only (SOS-KANTO): an observational study

SOS-KANTO study group Lancet 2007

Summary

Lancet 2007; 360-020-26  Background Mouth-to-mouth ventilation is a barrier 1o bystanders doing cardiopulmonary resuscitation (CPR), but
See Commentpage 882 few clinical studies have investigated the efficacy of bystander resuscitation by chest compressions without
~Membern tsted 0t enchof pager TROUTH-t-mouth ventilation (cardiac-only resuscitation).

he SUSKANTD  Metho
o arrival

Arrhythmia/Electrophysiology

Circulation 2007
e vl Effectiveness of Bystander-Initiated Cardiac-Only Resuscitation
for Patients With Out-of-Hospital Cardiac Arrest

B Finding

Taku Iwami, MD, PhD; Takashi Kawamura, MD, PhD; Atsushi Hiraide, MD, PhD;

Robert A. Berg, MD; Yasuyuki Hayashi, MD, PhD; Tatsuya Nishiuchi, MD; Kentaro Kajino, MD;
Naohiro Yonemoto, MPH: Hidekazu Yukioka, MD, PhD; Hisashi Sugimoto, MD, PhD:
Hiroyuki Kakuchi, MD. PhD; Kazuhiro Sase, MD, PhD:

Hiroyuki Yokoyama, MD, PhD; Hiroshi Nonogi, MD, PhD
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Collins R, et al. NEJM Feb 13, 2020

SOUNDING BOARD

The Magic of Randomization versus the Myth
of Real-World Evidence

\nnnndmm L‘d observational ans ll\\u of large \'lll!\ and efficacy hu ause the pe :hm 1al hn\u
1 a L

In summary, the rePlacement of randomlzed
trials with nonrandomized observational analy-
| ses is a false solution to the serious problem of [
ensuring that patients receive treatments that
are both safe and effective. The Clinical Trials
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BOX 7-1
Standards Needed for Evaluating Digital Health Technologies

ind interoperability
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TABLE. Comparison of Clinical Trial Approaches
Before, During, and After the COVID-19 Pandemic

Characteristic
Recruitment

Consent

Study visir

location

Access to study

drug
Method of

assessing

participants

End points

Study oversight

Sponsor culture

Participant

l"LI l'l.lL'I'I

Participant

involvement

Before
COVID-19

Mainly from

sites
In person

Primarily in

clinic

Via

investigator

]Il |1cr.50n

Often
investigator-

derived

On-site

monitoring

Flexibility
viewed as risk

High

Low and late

COVID-19 = coronavinus discase 2019,

During and after
COVID-19

Mainly online

Electronic

Primarily in home

Via courier or

visiting nurse

B"\' e IL'PI'[(II'IL‘ or

video

Patient-reported or

device-caprured

Remore/central

monitoring

Flexibility viewed

as strength

Moderate

High and carly

clinical trials

- O
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Figure 1 Comparative characterization of traditional vs. decentralized clinical trials.
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Pragmatic Trials
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* Annex 1 — Interventional
Clinical Trials
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collection of trial data
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Circ J 2018; 82: 275282 ORIGINAL ARTICI
St A0S O AT 00 Pulmonary Circulati | Table 5. Estimated Relative Risk of Improvement at First
Follow-up RHCt
Effectiveness and Outcome of Pulmonary Arterial Improvement index Relative risk P-value
Hypertension-Specific Therapy in Japanese Patients With ::":I‘ P"::’e ::‘:3; ”2*;;’ jz:
Pulmonary Arterial Hypertension P 1'39:1'03:1'31; e
Al 3 indices 5.27 (2.68-10.36) <0.001

Yuichi Tamura, MD; Hiraku Kumamaru, MD: Toru Satoh, MD; Hiroaki Miyata, PhD;
Aiko Ogawa, MD: Nobuhiro Tanabe, MD: Masaru Hatano. MD: Atsushi Yao, MI:
Kohtaro Abe, MD: Ichizo Tsujino. MD; Kenchi Fukuda, MD; Hiroshi Kimura, MD:

Masataka Kuwana, MD: Hiromi Matsubara, MD; Koichiro Tatsumi, MD
on behall of the Japan PH Registry (JAPHR) Network

LR MYERAWT, BalEESEICS|TAEGERELEE
[CD2WTEAREE (CtEET,

tin the upfront combination therapy group vs. the reguiar treatment
group. RHC, right heart catheterization. Other abbreviations as in
Table 2.

- BRABEBEODIFEFERNEANE LB L TRFTHD Z &, AATIHAREDHIRA D4
BHEIEE (monotherapies) & #1HAGEARE R (upfront ZENEE

combination therapy) & @ HEICH W THHFAEET5.27 —F a3 FILYR R DEHR

BEOMITAFNREZRBOZ &L 2WE.

BB FZ7M4 ~bFE5 Tamura et al. Circulation Journal 2018 ; 82: 275 - 282
Galié et al. European Respiratory Journal 2019; 53: 1801889
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Q) FDA Definition

« Evaluating RWE in the context of regulatory decision-making
depends not only on the evaluation of the methodologies used
to generate the evidence but also on the reliability and
relevance of the underlying RWD.

* Real-world data are the data relating to patient health status
and/or the delivery of health care routinely collected from a
variety of sources.

« Real-world evidence is the clinical evidence regarding the
usage and potential benefits or risks of a medical product
derived from analysis of RWD.

Framework for FDA’ s Real-World Evidence Program

Copyright © 2018 National Center of leurnlogy and Peychiatry (NCHP) 2




&
l') EMA definition

* Real-world data (RWD) are defined as “routinely collected
data relating to a patient’s health status or the delivery of
health care from a variety of sources other than traditional
clinical trials.”

* Real-world evidence is then defined as the information
derived from analysis of RWD, and it is the acceptability of
this evidence for regulatory decision making in different use
cases across the product life that has become the subject of
intense debate.

Real-World Data for Regulatory Decision Making: Challenges and Possible Solutions for Europe
Clin Pharmacol Ther. 2019 Jul; 106(1): 36-39.

Copyright © 2018 Mational Center of Neurclogy and Psychiatry (MCNP)
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adeguate scientific evidence
to answer or help answer the
regulatory question

pomsesd R Framework for FDA' s Real-World Evidence Program
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Q) RWDICIZED LS L SBREDH B h

Adninsiive FDA

s RS Begtmric medal i
iked s ki »  Electronic health records (EHRS)

»  Claims and billing activities
Pl i « Product and disease registries
obsenvaoral sy «  Patient-generated data including in home-use
settings

« Data gathered from other sources that can
W Pt e inform on health status, such as mobile
+H+d s devices

Framework for FDA's Real-World Evidence
Program
p'itt‘:i"i&&{'l
suwRys EMA
«  Electronic health records
« (Claims data
Zf’s‘?‘"""m - Prescription data
= . patient registries

Petierd gereried
healfi dafa

Pramaliiras
Clin Pharmacol Ther. 2019; 106(1): 36-39.

Emerging the impact of Real World Evidence on Medical
Product Development Proceedings of a Workshop Series(2019)
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Maodified from, Franklin W, Glynn R, Martin D, Schneewesiss 5. Bvaluating the Use of Monrandomized Real-World Data Analyses for
Regulatory Decision Making. Clin Pharmacol Ther. 204 8 Aprd 05(4):867-877.
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— Whether the RWD are fit for use

— Whether the trial or study design used to generate RWE
can provide adequate scientific evidence to answer or
help answer the regulatory question

— Whether the study conduct meets FDA regulatory
requirements

« Fit for Purpose/Use Data Quality and Relevance
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The European Network of Centres for for Pharmacoepidemiology and Pharmacovigilance

Pharmacoepidemiology and Pharmacovigilance (ENCePP)
(20184, FMKRONRRIBIROARE)

PV &PEICEIT SBRMI18HE173kEs2 DY ~J—%F &R

BT —9Y—R127, FEEL A RUR/3

A FROAY A, TORDLFTVIUR L, (T8REECLSD
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FEHNRE Y FEH 5 DIETR)

+  EUPAS Register: The Europsan Union electronic Registerof Post—Authorsation Studies

+  ENCePP Database of Research Resources: a publicly accessible index of available European
research resources

«  ENCePP Code of Conduct a set of rules and principles for pharmacoepidemiclogy and
pharmacovigilance studies to promote transparency and scientific independence throughout the
research process

+  ENCePP Chedklist for Study Protoools a tool to promote the quality of studies

+ ENCePP Guide on Methodological Standards in Pharmacoepidemiology: a rescurcs for
methodological suidance in pharmacoepidemiology

s The ENCePPSeal The EMNCePP Seal publicly identifies studies in the EUJ PAS Register that

adhere to the entirety of the Code’ s provisions.
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-« HL7 FHIR
Fast Healthcare Interoperability Resources

- F- Fast G2st&EA)

— H - Healthcare(EE)

— I - Interoperable (HEZERT)
— R - Resources(|5$z14)

« SS-MIX2
Standardized Structured Medical Information eXchange

j(quT/\ r/’?{ E o D E%i%ﬁﬁ@%ﬁ _EL;@}EH '1E§% . Apple to launch Health Records app with HLT's FHIR

specifications at 12 hospitais

HL7 FHIRDE A
B Amazon
Google
Microsoft
Apple

X
u
u
B Oracle 7a2&

EEEEIZSS-MIXA ML —U D ECE KL, BEIERTBROFREL
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Topics: Toward introduction of CDISC to clinical research and public health

< Review >

Clinical data standards and the new world of research science,
technology, and data sources

David R. Bobbitt V', Bess LeRoy ", Amy Palmer ", Mike Hamidi ", Rhonda Facile ",
Satoshi Ueno®, Sam Hume ", Peter Van Reusel ", Jon Neville "

" Clinical Data Interchange Standards Consortium (CDISC)
“ Center for Public Health Informatics, National Institute of Public Health (NTPH)

Real Word Data (RWD) also tends to have
low quality, but it is expected that quality
will be improved by incorporating CDISC
standards into management of these data.

David R. Bobbitt, Bess LeRoy, Amy Palmer, Mike Hamidi, Rhonda Facile, Satoshi Ueno, Sam Hume, Peter Van Reusel,
Jon Neville. Clinical data standards and the new world of research science, technology, and data sources. J. Natl.
Inst. Public Health, 68 (3) p.194-201,2019.
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7 High-Level Project Plan . Current Status

Round 1
Completed

(50 completed surveys
from 66 participants)

Phase 2; 2020 - 2021

1.Develop tools and educational
malenials

2Test and validate tools and
malenals

3.Create joumal supplement on
CDISC standards and RWD

Phase 1: 2019 - 2020

Round 3

odise . G

20194E (2 fiEh-DelphiiEI LD BE~ADEM
SEOZTHIL. ZEILHTFE

CDISC Hnonds Facdalir
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» Observational Health Data Sciences and Informatics
(OHDSI)

- CDISCIR#E (L, MAZMHDIBEREFCHEH
BHERATREITOEEL U T

— Observational Medical Outcomes Partnership
(OMOP) Common Data Model: OMOP CDM

OHDSI is a multi-stakeholder, interdisciplinary
collaborative to bring out the value of health
data through large-scale analytics. All cur
solutions are open-source.

OHDSI has established an international
network of researchers and observational
health databases with a central coordinating
center housed at Columbia University.
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ICH

harmonisation for better health

Final Concept Paper
ICH E6(R3): Guideline for Good Clinical Practice
Dated 17 November 2019
Endorsed by the Management Committee on 18 November 2019

Type of Harmonisation Action Proposed

The action proposed is a full rewrite and reorganization of the ICH E6(R2) Guideline entitled
Good Clinical Practice (GCP). The goal of this effort will be multifaceted and will include
addressing the application of GCP principles to the increasingly diverse trial types and the data
sources being employed to support regulatory and healtheare related decision-making on drugs,
and provide flexibility whenever appropriate to facilitate the use of technological innovations
in clinical trials. The development of E6(R3) will address the complexities of clinical trials in
the current global regulatory climate.

(FDA websitel https://www.ich.org/page/efficacy-guidelines | LW 5 O0—HF)

Copyright © 2018 National Center of Neurology and Psychiatry (NCHP)
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ﬁs&; ICH E6(R3) : Concept Paper,/Business Plan

The proposed rewrite will include more specific discussions and refinement to E6 principles in
the context of different trial types and data sources in the annexes as described below:

e Annex | - Interventional clinical trials | RITDRZESHRALHLO |

This will include the use of unapproved or approved drugs in a controlled setting with
prospective allocation of treatment to participants and collection of trial data. This
Annex will be developed simultaneously with the principles and objectives document
to ensure consistency and to provide stakeholders with a complete package that can

replace E6(R2); and | BIDEEA NS A ‘

¢ Annex 2 - Additional considerations for non-traditional interventional clinical trials

This will include designs such as pragmatic clinical trials and decentralized clinical
trials, as well as those trials that incorporate real world data sources. Before the drafting
of Annex 2, its scope will be further clarified, to define the nature of trials involved, in
an update to this concept paper.

(FDA website https://www.ich.org /page/efficacy-guidelines | £k 5 /0 —)
Copyright ® 2018 Mational Center of Meurology and Psychiatry (NCHP) 29
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Type of Expert Working Group and Resources

The EWG will include experts from various disciplines including clinical, statistical, data
science, clinical outcomes assessment, regulatory compliance, and potentially others. The
group should have overlap of expertise with the experts of the E8(R1) EWG and work in close

collaboration with them. The work of the group will involve engagements with a variety of
stakeholders including academia and patient advocacy groups throughout the development

" |stakeholder Engagement

4

FAFBHPHARRER HAUFRYE  AFCEEIERATRRL oI

= MEASWTEIET R RS (H 248 6)

‘E}f %E%E % :ICH-GCP ai I-.__ B H'é E m o ICH-GCPRUEIZH T SEAAT—IHRILY — OB E O 1-H DERE

o BEOMAT—IHRLY —OBREICH-GCPREITRMEIELIEEBMNT

AT—IRNI—DBED=HDOWME e comn,
MEARE: pHE—EE (NCCO) - 525

2 ICH-GCP@ - o—- i it
o MAFTHTFEFORRIMR
o ERSEEELS ORI
2 ICH-EB(R3)WG~ R R

GCP)/AN— 3 t3F— —ICHEFH BRI &ICH E6 (R3) I & &REA —
https://www.pmda.go.jp/int-activities/symposia/0089.html
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www.fda.gov

a Striking the Right Balance .
How Safe is Safe Enough ?

R B

¢« NEW ENGLAND JOURNAL of MEDICINE

obacca/CDRHICORHReports/ucm301912.htm)

MdEpiNet
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AoESRHERE
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Modernize Reporting
aaaaaaaaaa + Analysis

Update
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upi Reporting (MOR)
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CRT2012

Waorking Group 2 Repart
Report of Past Projects:

INTERMACS-IMACS

= Models for International and Inter-Agency Registnes

H Héiﬁﬁﬁﬂ SEFISEENS

' ¥ f A r—
e SRR AL L L

(D Kazuhiro Sase, MD, PhD

e, e internationall
IMPACT YOUR PRACTICE
Innovative Medical Device and Registry . :MI:E‘E:

AT
“Implantation of an MCSS is nat a simple, fime-limited treatment
episode. Because of the patient’s total dependenceon the device
and because problems can occur at any time, clinical trial subjects ORIGINAL CLINICAL SEIENCE
should be followed closely during the tnads: they and other MCSS
patients should be foliowed, mmugn @ registry, for the remainder
stry of ’dLSS recipients should be

Japanese registry for Mechanically Assisted
Circulatory Support: First report

conssderad a routing aspact of this cz\ ». The committes
recommends that NHLET supporr Inng term follow up studies of
an adegquate sample of MCSS patients,”
The Artificial Heart: Prototypes Policies and Patients;
Irshitute of Medicine Report, 1991

o

Strength, Weakness, Opportunity, and Threat

S P

Takeshi Nakatani, MD, PhD," Kazuhito Sase, MD, D" Hiroaki Oshiyama,”
Masatoshi Akiyama, MD, PhD," Masao Horie.” Kan Nawata, MD, Ph,
Tomakriro Nishinaka, MD, PhD,* Yoshiisa Tangue, MO, PhD,"

Koichi Toda, MD, PhD," Masao Tozawa.” Shunichi Yamazaki,

Mazanobu Yanase, MD," Hiroshi Ohtsu, MS," Michiko lshida, PhD,"

Ayaka Hiramatsu, MPharm,” Kensuke Ishii, PRD." Saeichiro Kitamura, MD, PRD'
and on behalf of the J-MALS investigators

AR EOMMRE SR
HAZUE.ICRNENE

FERL =X ~UEEAN
J-MACS

J-MACS has evolved into an important part of
coordinated network of registries

intermacs

Fiklin, et sl Thitd INTERMACS
Annanl Repart

J Honet Lung Transpiant. 2011
Fou 30(2) 11523

J-MACS

Maatan of sl J-40acs First Roport
J Hoart Lung Transplant, 2017 Oct,
TH(I0} 1087 1080

Imécs

—
Firunisits

SRR AR HITRINE R (CH T DN AT ANENDSIA

International Medical
Device Regulators Forum

Qualifiers to define the impact, value
and sustainability of the medical device reqgistry:

-

. DEVICE: Has sufficient device information ( unique device identification )

(including outlier identification).

3. BENEFICIAL CHANGE: Has established mechanisms to bring beneficial change in health care
delivery through stakeholder participation.

4. EFFICIENCY: Data collection is embedded in the hez"" i S e
work flow of clinical teams. (Not overly burdensome. . M

5. ACTIONABLE DATA: Provides actionable information >
makers.

6. TRANPARENCY: the governance structure, data accs

. LINKABILITY: Can be linked with other data sources f|
achievement.

. TOTAL DEVICE LIFE-CYCLE: Can serve as infrastru
throughout the device life cycle.

Regulatory Science

._QUALITY SYSTEM: Is part of continual quality assurance system as device technologies get adopted

a ﬁ) | MBEF Intermational Medical
. Device Requlators Forum

Phase 2 - Key Concepts:
Examples of Tools Used in Reglslnes

+ Cumulative sum of outcomes [CUSUM)
- Allows for detemnation of excessive
Ftes of tailures of overse ovents

* Cumulative Revision Rate Over Time
- Aliows for donfification of cutiors whan
campaced ta averall of group average

= Funnel Plots
- Gomparson of the obsorved events (69, |
specic device (hire) against the natanal |
average within the paputalion

International Medical
Device Regulatars Farum

LT

ELEMENTH MEGULATORY CATRCORSE

International Medical
Device Regulators Forum

{& IMDRF o

[rer—
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L.5. Food and Drug Administration
Pratecting and Pramating Public Health

TES

www.fda.gov

A(RWE) EWS =

FoA

www.fda.gov

U.S. Food and Drug Administration
Protecting and Promoting Public Health

REAL-WORLD
EVIDENCE

Wide Spectrum of Potential Uses of
RWD / RWE in Clinical Studies

Different challenges and opportunities for each approach

PROGRAM

FDA RWE Program: December 2018

EUING ROARD

Fr:nwnmlur Fﬂl'i Real-we

ﬂ"'?%

arld £
usine Comgan-ruray L0 M,
‘Siarch

Use of Real-World Evidence to Su pport Regulatory Decision-
Making for Medical Devices (August 31, 2017)

General considerations for the use of

RWD are data relating to patient RWE ;
health status and/or the delivery of RWD may potentially be used include
health care routinely collected from the following:

a variety of sources.
A. Expanded Indication for Use

B. Postmarket Surveillance Studies
(Section 522)

C. Post-Approval Device Survelllance
as Condition of Approval

D. Control Group

E. Supplementary Data

F. Objective Performance Criteria and
Performance Goals

Real-World Evidence (RWE)
RWE is the clinical evidence
regarding the usage, and potential
benefits or risks, of a medical
product derived from analysis of
RWD.

Under the right conditions, data
derived from real world data
sources can be used to support
regulatory decisions.

RealWorld Evidence — What (s It and Whst Can It Tell Us?

RWD:
RWE:

FDA. NEJM 375:2293, 2016

HEZEFEOHRTIL—F > (CNETN D BT —TIR
MEIBMICIEUE (Fit-for-Purpose) S - 241

B EimdD
==

Rare cancers 3

Research methods to change clinical practice for patients
with rare cancers

[ S

Mare cancers aee  rowing proiep a5 a esull of recsdfication of ommon Gncers by moleoar nurkers. There b o
ot

linial practce in his setitg. Methods sévocated fof cinical risk n ate diietses a1c ol Desrearily ol =

; Extremely rare
Cancer incidence Larga population » population
Strength of previous :
beliefgof din?cal Moderate (eq, High (eg, clearmolecular
benefit to warrant phase 2 evicence hypothesis
undertaking study of efficacy) underpinning trial)
su]tabillty of N-of-1trials
prospective designs

Single-group trials —=====oT [ o
R <=7 Basket trials
)

Urmnbrella trials £
Enrichment trialsl ]

<] Case reports
% Large databases

1 methods it
fnidener evels. Steateyies thal masimbse e, s s sz, v mashirise e s .nn.
evidince ookl ensbte e 3 of counettionsl chiical 1k desiges to rare canees .
ke bt v el hemgrs o Are cotiers wht he i f ety chavgog sl procice fockde. | iiees
Layemdan desigars, ihrunibulled £o41 i, a6 urnbecils snd basket tisks. Pragrmatic solulions wed be sught fa

o

Introduction
Thwre e oo cayria e i ekikion of e
b scedor that fuae an las

Challenges of conventional trials in rare cancer
The comveutiona! phase 3 dimical erial dosign for

v wch
Il-?\wly re than YK 30 bee o1 1 i iy oF peblenen Bt & .......,; e

cancens o lportant-

Appropriateness of Overall survival or ><j ] 7
outcome measures | progression-free survival Blological effect
<I Tumour respanse
g Large effect onpatient-
Single primary > reported autcome
measure < Consistencyacross
basket of measures
Sizeoftreatment Minimum dinically Large single benefit or
effect relevant multiple small
Legitimacy of Hypothesis Descriptive analysis
statistical basis for 1t e[ Relaed oradaptiveRCTs
design

m___j Bayesian analysis

Lancet Oncol 2016;17:e70-80
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Table. Strengths and Limitations of RWD

Patient medical records Data derived from patient medical records

(eg, paper medical record lt:!lew, EHRs) that
== —incluge demographics, clinic
=1/) L Sttt and outcomes, medications,
procedures, laboratory results, imaging, and
physician notes

Patient-generated data

BEA

Data Description

dical and pharmacy claims collected for
purpose of reimbursement

Daa generated directly from patients

, surveys, PRO instruments, wearables,
fitness trackers); data contain
patient-centric outcomes

T
ke, ai

LA KU

SNS73 &

WD generated by patients who share
experiences when diagnosed with a disease.
or when experiencing adverse events from a
particular therapy

based on a particular disease or on patients’
'use of 2 specific product or device

= Capture health care encounters across
multiple places of service

= Large sample sizes often available

= Are typically representative of the
target population

= Contain patient demographics,
diagnosis, procedures, and
medications, as well as associated
dates, place of service, and costs

» Allow creation of a longitudinal
history of a given patient’s journey
through the health care system

» Contain clinical data not available in
claims

= May contain the “why* when the
abstraction Is conducted by the
treating provider

* Provide the perspective of the patient
and do not rely on data reported by
providers

* Allow assessment of QoL not often
captured efsewhere

* Are a source of uniformly collected
and defined patient characteristics
and clinical outcomes

» Often contain relatively long
follow-up on patients

* May have elements tailored to
research objectives at study initiation

* Enhance understanding of the natural
history of diseases, comparative
effectiveness, and quality of life

* Uncover adverse events in
understudied patient populations

= May enhance understanding of
barriers to patient adherence

= Bring patients with rare diseases
together despite geographic distances

» Provide unfiltered patient experiences

« Important clinical end points (eg,
progression, death) often not available,
requiring refiance on surrogates

* Data not collected for research

* Do not capture services that are not
billed and/or not submitted for
reimbursement

* Loss to follow-up possible when 3
patient switches employers and
thus payers

« Often limited to 1 place of service
{eq. oncology office, inpatient facility,
infusion clinic)

= Unstructured data (eg, scanned reports,
physician notes, biomarker results) not
2lways available because of PHI
protections or limitations in natural
language processing

* Unstructured data are not always readily
available in EHRs and might not be
scanned in a timely manner

= Lack a validated tool, which may limit
interpretation and generatizability of
the data

* Often missing important patient
characteristics and clinical data

+ Missing data is common

» Represent biased sample of enrolled
patients

» Are costly to maintain

» Lack standardized therapy among
enrolled patients

= Lack uniform assessment for response
and progression

 Dften limited to qualitative data

« Diata not uniformly reported by patients

« Are missing important patient
characteristics

* Clinical outcomes not confirmed

« Verifying authenticity represents a
challenge

Abbreviations: EHRs, electronic health records: PHI, private health information; PRO, patient-reported outcome: Qol., quality of life; RWD, real-world data.
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Table 1

Overarching Principles 3 TIOTRES NG <A R

O MEeERE
= HIRP2016—2018) © F—aENIEEE. HRTFFS %
> MERFR016—2018) « MW (8 @AMEOMRELCF) SHT 6RA%
> WERr207-2009): MRLSA LY OBE - ERCAFLAES
» ;2ilimmu—mm WU F—4 V—AORULOHN L RBRNOER

Annex 1: Traditional Interventional Trials
of Investigational Unapproved or Approved
_Drugs
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Annex 2 Non traditional Interventional Annex 1 &
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Annex & Non-traditionnl Trial Designa

FIA Vol 48 No.5 (201D
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2021/02/08 Clinical Pharmacology and Regulatory Science, Juntendo University
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http://www.jpma.or.jp/medicine/shinyaku/tiken/allotment/bd_rwd.html, cited 15 December 2020.

3) AETION. The role of real-world evidence in FDA approvals.

https://resources.aetion.com/the-role—of-real-world-evidence-in—fda—approvals—
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approvals#tform , cited 15 December 2020.

[ W&/ ]

- 19984F HAUERL R RFPE SR Y B LiRE T

- DB RR NS AL B A BRIRBHTS B2 — BRIRBHIS SR, M =28k A4t B
E5F =7 8RR CL 20155 KD B

2018410 A ARBK T2 EEGFHMIEZBES BRSNS ORWDDF A7 4 — R TH
n

130



BFER

AEEHEETORWDEHADEIE

—izp?é’\ﬁd)_l_bab‘ H—

BAREIXHE EEmFHEEER
BRERFHEA e (H=FHEKXSH)
B 2

9)

L 30

BRI EEAERIcHITB N E TODEE

EEEy /5= - UPLT7— KF5F—2ER%

[EfEE 557 —2 OEBEADOHNTRE2NERD
EEQMRICHIZESL D AMIOEESTERE

FHROEESHERECBIIAE T F—2- U7 LD —ILEF —2OFER(ICHE
TAERERE (GRID

BEOEARY7ILD =L —27ERaMRICEITERTEDSD
METZICHUIZERE I F—8RICEITT

BT 2 (- B BRWD O E B REIC @I T
- Bk B GO EE EERRZ -

N UT LD LEF - SERBBEA - EREEOLDHORES -
A EHEREEE R AR A DS —

- REL DRSO sk 3R -

EEL DR OIOVRFLEEZS

- EELD2FOTRERRECEITT -
EZSERICHTIZUZILI—ILEF =42 FEEL DR DEUFILD— LK
ITEFU 2B~ O— k<ot T CEES)

!!!!!!!!!!!!L !

131



| ———
9 zmmmcoRWDER~OBEHE

MY mmicnvs 2EERBR S RESNS |
A S BE TSN ARWDEF BT LT,
ERAEEDEBRIBEERL . HHRAR
F—ADMEENIET |

EEMBAREROHEIL-RE—FT7vT

) o
9 mmosic 519 3RWDERSI

| 20%

BRERELER (EITHEREN, ARLNEED) OFERETEADEH 35%
30%
| | 60%
EEEEERD D P UT—AF R G, BEVIIL—FAOER | 25%
37%
) B | 20%
BT —AELTOER | 0%
_ 7%
' 50%
FFEEEELTOER | 25%
T 00
_— | | 60%
POMHLZ-UB—F, EFEEHIEmELTOER | 50%
53%
B | 50%
MIREREMT—SELTOER I, 4 5/
. <! 7
. , . 10% S EF(n=10)
LCM, FEIwdhRI 3 20% _
s L g B % (n=20)
| | 20% B E4(n=30
FOAi 15% _ ( )
1 7%
0% 20% 40% 60% 80%
[FE> FEOEERER B A T U P T — A F— 2 E R T 3R T O T SR e NEE RT3 7
F—+E=E— BEREEE2010; 50(4):167-175.] &£ Y 3|E

132



@ ... T
< EILHFE CTORWDERED

458 <t R X4 o> Y K eSource NATYyRFHE
REBEH

+

S EEE NN EED NN N

- BREER

Sy I FEEEEEEEEEE

BRI BREREER (L FTRTORKAER
HEIZIELT
« EHR « EHR

« HELOAM) o« EEBELTARY
e LT MTF—4

I
) e
O RWDERVERSEEORR (BF)

BWIGEM: A RGver RO ASAUDERMMARRY 0 EEIZFOEN
S Bh AT 88 ® JENZY (2011)
JO4957eh 7L SHRMUGN REREICE MEk(HEA)
HTABE M2 (2013)

A=kl e ROS1 RIS EIEZTHBMOY  EHROES
BB EIT- B RO IFD
AR fE (2020)
IR A LB R (2007) EEsiZEGEMN)
A A ZE : . :
- N B2 7 72— fE (2015) LR, BT (GBSD
EILF e T oy RBIERS A0 L 2R CGaah)
Shar— (2020
HWIGIENl Vb ARO—)LeidE  SRMIBLECNS) BEmiRFoOEHAE
AR H FERE SR (HE A
HH=E- Ukl w7 AB BRAER D~ F(2011) L2 2R (REALYGE) (H
ANEIEREE A

[BFMNETERS EERFHRESS BRHESES 2010FBS2 07+ —22 )70 — LT —S% B E B R ED - DIES ~ 1 LWUs | B, —5feaE
http A, jprma.or. jpdmedicines shinvaku/ tilken/allotrent/bd rwd html

133



© RWDERLLAREEORT CKE)

« 20194 |ZFDAA KB L F-=NDAK U BLAM 49% ;
(5144 mh254%) [TRWEZZ A TLVE= b
(20204 (%75% (20208 A £ TD3I6HH274)) — == >

The role of
real-world evidence

s BEM/AYHICETSIEELRIETUOREA "
HENT-RWEX SO RZERFOP T, ”
61% (184 114F) THR{TXEIZRWEMNGEE S
;h.(- L \7..: BETIOMN

EEICEZHEBEADRWEDFHEAMNEATLS

[Aetion. The role of real-waorld evidence in FDA approvale] &4 8 A Chittos s Aresources aetion.com// the—role—of-real-wor ld-evidence~in~fda~approvals—
ehook?utr sourceswebsitefutr medium=alerthanner&utm campaizn=2020-04-ebook-rwe-in—fda-approvals#iorm)

E——
9 rRwDEEW-EREEOESF (BF)

®EE  RWE L TIEB & hi-=4)

PMDAOBEEH:EILTTve LS ILEY)
MEE- R F 2 AR A O Ty —
POROEREGE (BER(ICL2U AR 21 S 2 FE B E D R AL
EBINEITEEE CH L T BN D AU DS ISTCEREIEEES T (104 — L 1T/ E1TIER].
B LB ) ENEE BT RS L THSE
« PMDAIZ. BEMSHREATIIHIZIEOO, BEIEEENIE TS @O TR N LD & IR
NEBxET—42% AN -#EY 05N
LE%%%@EM&
-ENFIEGRBRO TELER-BRARELZ B -TEEEZHE
2. LG RBRT A
BRI DA ER A, FIEE. FL—=U T AELGELL VAN ERI—IZEETE
3-ﬁﬂﬁ§¥ﬁl:%%’é§ié%d?ﬁlﬁ
ATAARGRARRIX. KEOZEZENTATASMDEROEHEN

T ILF 2 SR o0 me BiEERREE | LVE A hitps:/fwww pmds o ipfdrues/2020/P20200408002/530263000 30200AMX00428 A100 1 pdf

134



) B
O rRWDERWEEREREOEF CKE)

L2 370

RWEL L THAS WG H - 1-EH]

XPOVIO® BALVERSA™ ROZLYTREK®
(selinexor) (erdafitinib) (entrectinib)

)L‘T‘%) Sl
(Confounding bias)

EIR 7R
(Selection bias)
EiRERAT
(Post-hoc analysis)
FREVIIR— Rt 12
(Limited cohort size)
S |
(Data missingness)
FETHVERE 1573 L AR O
PR 2
(Immortal time bias)

SEER D R4 o

(Lack of transparency)

o O pEm O
O
O e O

O

[ Aetion. The role of real-wor |d evidence in FOW approvals] K45 LA (hittos /' resources setion.coms the-role—ot-real-wor ld-svidence-in—tda—approvals—
ebook?utm source=websiteSutm mediurm=alertbanner Sutm carmpaign=2020-gd-ebook-rwe—in—-tda-approvals#torm)

B @
| —
9 RwooEmREEITT

o FRN-BHNOBEFACEKEREOIET UV RELTER-FEATH-I=-
FHIMSFEY, ERNTLELIZEREERIELEBROZHEFSELTL
SHELRHS

® ZHRILT RV —RZMATEIRER. BHEIEDHYAICHT IEEF
DEFDHE | 2D EFREDT-HDRWDE A DM EDFEHRERE
RED, BRHER - REODBRLVELLG TS

FR PR  (TF-1)
(ERRFARCETIIFILI—IVET—2-RELIDAM MDY TILT—ILFIETUR
BlE~DO—kIvELT
RWDEMZHLIEANIL AT 7 & E TS0 bl AR S0
ERGHROIZIET  zpmmicrwoszB a0 BRTIHE?
DB ? |

® o o AR
SHEDRE RiElCEIT R

135



HELH EE TORWDIE F ~DH4
— R R BLE S R B S —

WA Dl

AARER TS ERLGHMEEES 7T -2 A= 2ia ek
MUK S A AA AN R AW at i~ v —

[#E]

A AP TEIZFV v TReal World Data (RWD) ZAIVE 955 LT, EEFA . /a5
fE FH B OVER., 1RER I T BEMEDFRZE ., BBV L —h, SHREEOF| SO E R F I E & T
IR BB L OB RN B 2 DD, TRBRFEHE R HEVERIC T, — MR O FRGER f R R ER T
%, REBRIRIR O R K LSHEE T D7D+ i A HeRF 25— 07 . B4R O#LPH
N TTELETIANVEE Z G T DL/ P UE K O BRINEHER ED LI ENH IR Th DT
D, RWDZAE LT R RE OB E X IET 1A T2 5, F£72, RWDA i R EER O S5t il e
L THWDZ LIXERIRBAFE ORI L TR A7 30 T2 MERER (RCT) 23
R 7 P B/ N DB R 1T I W TR RN A Tl L7 D FTREMED B D,

RTHREEORIHIZ DT> TR, BRIRFER OB S FA L LT 2 RWD DAl U T Reige v]
HEMEZ 15 8 7= Synthetic control<CHMF %} FEEE Cd A Synthetic controlZRCTO [A]REx} FREEE L1
(L L ORI D Hybrid control 238 X Hivh, AR T — 4 ORI IZHIZ> T, I
KRR DT — 2 ERWDED~ T L 7 %ATV BRIKERERE D L AT REMEZ J D DR FT S FTHE T
DI, WFFET VAL TO Ll ] BEVE ] A~ D% U — I IR EECTH DT80 | TR E BT
HIENEIELRD,

[ENA CRWDAIITE H OBV EIIHEA TETEY, BROZIT AR EIZ OV TH RGN
IREFVTWDH, BARIY R Al BERE I 0 O FiEIZ DWW Tar B AT AL THZe 0,
RWDIIAE R TIIMET CERD ST LR 2 BT A TR 5 —F7 . RCTEIE R 7 —
X O RRLES AT REME O LR N HECH DT DGO T FE RO MR N EHELL 725, Fi-fE R DiE
B PERE AR MO CEE CHY LT/ 7 a ALZEROE L F134A % OBLETHA,

ARFERTIX, BFAINVTHEDORWDE W TG G- FH 2 T, RWDEHEH 35
BROMFH IR OV TE LT D,

(W& ]

199643 A R R REBHE LE T

19964F4 H EEN=DEY S I W N

20024F10H o RpE S A

20074E3 H HORBRRL R R Pl (B SRR e T

20114E10H  Genentechft JRiE

20194F10 A ~ oML St S A A AN 7 ZER A R AR~ 2 v —
202004 H ~ HARBETEWS ERLGHNZAES 74/ AHa Rk

136



9} B
e
AGREREE CORWDIERAADHATS
—fherFNHRISDEER—
BARETERBS T-IVAIVALE
(P RERA D)
LA Zelig
|
9} =R ‘ B |
s IR FHFICRWDZFEAI 1% M|
o EFRE
® ;L ERETIEI{ERY
o LR gEERE
o X IBE¥ DT —4
® T ABTDT—4
®PMS
o LEFIE{LDIAT (EEEEHhZz=0)
| .

137



) B |
O e rstiouBELE LT

Y CINERIGET (zaereanzs .. ox
1=l
O LFaskrU—HAI ACEDE RESHS AT
mmv%{_&:h_a:b ﬁb“@@lﬁi” Eﬁﬁh%@ﬁﬁ%m%h&?ﬁ{bﬁé

O BEEREUEA T ;
ﬁ?’&ﬁﬂ /RTI\ML' %‘iﬁﬁ”@?ﬁ@iﬁfﬁ?ﬂ[ﬁﬁfﬁ?ﬁ
(O BlLEICELD, MESFERPNMCERCIRHISICLZBUT, ERGHEERT D.

o FIHNE . DIEF O ERZRAND
RARGLERICHIT SXIEREFELTHIAHI D

® HATF I HRLER :
v ERPRBIFEODAE—R (£EM) om L

) B |
2 EERRBRONEBELL TR,
Synthetic control
LRI REM (OIEVWVERIEEIRFNEEZSE(C
BB —AINSIEIR

{BEIZAITIVF I REDTFERICLD
HE IR B EERL LB N R R EFZISE

—~————

FEeSR Iz AT BR DI MEB T SREEM]
ELTHBSRET S
B

138



) B |
O rstBROWBEL L TORE

Hybrid control

“E—DERREBRT . AP IREARE L N EP T IRtERREB DM 52
ERIBLIARRTHINEUNRN FIZE, FHERDEHE,
PIEBT BRE¥ I CHMER X BREF(CRE I 1B NDT — A2 5T I DLIC
JoTUBEENFD, ”

ICH-E8(R1)DE X S DN <D IR RERT T

Active o,

o/ T Control e

-~ SEbT— SR
L 5
9) B
\iiitﬁ

RW D%g’(ﬁru ﬁ(t_ L\éﬁ; N
’I‘)bn-l_E’J n%ffc

139



;% T—9DR—HEUT«

FaROBAMZ BRI BIHITERAINITT — 52 AM(C TS

[O]RCTIIDatabase lockh'BRFEICE= NS
[x]RWDI(E—igi)[CAEMIER PEIRCEU TR TIRFHAR R W
® Mk —AINUNEE - BN S

® fEAT CAVCHIEOT — N EEN53

N —HEUT(FERD G R

® FEMTICAAWST =Dy A B %A
® U7 —AtvhORfF

® S FIBEDERIRELEL

B @
\bg) B

-y

WER T QGDDDE
BAtERIEET (TSN THS T RRERFINZBIFEIN TULIRIRT

Regulatory Grade? Accepted? B RE
o [EFUATEICESE JIOOWVWTOIRMERIEEHIFT AW

T—HD2RFIATHBLDIRT

® LEFHFDOT —FHUSOBM(CILU CERS

o Bif7 7 —AFIA CEUEMFTCETRR T HHIB TERNCEN IR

® Feasibility study*(3/RAIwxA BT BTN TR DS

POMhADZRY %
® Validation studylC &8 77 M AEFRDE DM

& Vallgatli:)n studyDEHBFIRER TRV EEHSIz8fit for purpose®
—7i#EIR

140



) B
9 smnome

SERROISCGEREREFRY A MOBEFREHIEIRRO—D

ERERRER(CH VT DB IAIEFEGRIT IR [CRAEENT VS
® NHFRYA MENEF X

o B tEE AT TEE, 2EFIRZSO/FRK

o Y ED/ERHE Bt (Cae i

—7 ., RWDZAWEHARILZEPESSUVEROESHEOEFRIEZERZTERV
® Database lockO#LZNBAFE TR L8, BRIFRTENVEIEA(CREH

® HEIDMENSHNDFE CHEDBRUATZEIL, BiE0RUERZ RIS E
LTRSS (WhWadata dredging) c¢n'elgE (aI5—0 EF)

B @2
9) B

s s BIDEFARTECEE
FEROBWCEDZWNCULTEIBI2H

BIRTEDEFNEHTEE
® JGREEDI A CHEXISN TWS— 75, DBLOBEZEIABREFERD

® I*Sﬁ@%ﬁ s ER LN TEE - fis T TERIEZBOFRIEE (CARTOITL
v T=H) W —JICRWEA Z 62RO LESAPOSBRIRTEAME (FDA)

v LY ANERTEE (PMDA)

Fig%[bility studyD G EPHAGET, stEEEZREULFTES - SAPD

® F A>T RFRW
o STHEZE(IARLETEEZEM T (bUBICGREI HENEREINS
® ThiE I 3n]setOSUVEATG EZ BT U THL

; )

141




@ Bl

RWDZ U\ EEREREEDEH
B
) T

wx TXRNLAFZJTROSIBEBEIRF B IEDNSCLC

® TAMLIFZIIFROS], TRKEDELROFOS 4 —VaAEI HEDFb

=7
® 2019 F6 HICINTRKAt S E- 7 51O T - BROBEZRE 2388 - 51
EUTHGREUS

® ROS1. ALKX(INTRKRt S B T IZ O T - BROBE I /EREZ SR
UIEIBAL RS T 4HEER (STARTRK-2) %=ZEhi

® ROS1RtEEIL T I EOUIBRAREINE T - BFREONSCLCERBE(CH T AREE
AEEIVIF T

® TANIF - TEDESHICONT, ROSIBEEIBIE T IBIEDMEST - FFED
NSCLCEEINSCLCEED1~2%I2EE Cish, JUVF~ JEOtHatizz
RS BN

y BEARESSD

EMR (BFHILTT—Y) ZAVEERN
I 2

142



@
=6 Flatiron Health$t

® 2508 A D7 —4

THT IR A A~ Ll
® HASBID My T 1 57EE 38

The Flatiron Network

® ONcoEMR (BFNITATL) DR
® 280 LW ADUZYY, 2600 EONABRRE, HLU7D20

OncoEMR : Flatiron Health
OEFINTIATAIT—

hitps /flatiron com/about-us/!
hitp/fatdd-frm umin jp/slide/27/carson pdf

13

Expert Abstractors

A network of abstractors comprised of
oncology nurses, certified tumor registrars,
and oncology clinical research
professionals.

o Ensured traceability

Guarantee regulatory level data quality
e Centralized controlled environment
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Flatiron Technology

Software helps trained human abstractors
efficiently organize and review unstructured
documents to capture key data elements in

predetermined forms.
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