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Overarching principles that apply across the board

GCP for
Interventio
nal clinical
trials

Considerations
for non-

Annex-1 traditional
Reflects the interventional
clinical trials

Additional
considerations for
non-traditional

\'Annex-Z

ICH : ICH-E6(R3) and E8(R1)

needed)

interventional clinical
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Statistical analysis

—

AR
A
A
Patient registry
Electronic health records

Clinical trial DB

Others (e.g., mobile apps)

Data quality fit for purpose
(relevance and reliability)
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EERWDDEH : How

Synthetic control
ERRODX] E'\’;-’\ET
Label expansion

wIoHAK (off label use data)
|

Otherwise
Tt (HTAIRE) |

Trial design
ERPREIVER (DI 2

For conditional approval
7|¥<E?E\%4¢t L COENAZE

[l]k

www.icrweb.jp



EERWDDER : How and When

|

Primary
approval

2

Secondary
indications

3

Adaptive
Pathways

4

Safety (a)

Safety (b)

Initial apprbval Full approval

"RWE

Franklin JM, Clin Pharmacol Ther 2019

Examples:
Historical controls, synthetic
comparison groups

Examples:

Indication expansion, population
expansion (pediatrics, stage),
efficacy claim expansion

Examples:

Biomarker to clinical endpoint,
efficacy claim expansion,
broadened population

Examples:
Post-market requirements (PMR)
or commitment (PMC),

Rapid regulatory response to a
safety signal

www.icrweb.jp



1.2

of 2019 approved FDA
submissions for new drugs
and biologics included a
real-world evidence study.

In 2019, of
FDA-approved NDAs and
BLAs included an RWE
study. In 2020, that figure
jumped to 75 percent.'”

AETION 2020, eBook: The role of real-world evidence in FDA approvals.
https://aetion.com/evidence-hub/ebook-the-role-of-real-world-evidence-in-fda-approvals/

How RWE studies informed
FDA decisions2”

R

60%

Substantial evidence Supportive evidence
0 0

20% 8%

Inconclusive Noft addressed

www.icrweb.jp


https://aetion.com/evidence-hub/ebook-the-role-of-real-world-evidence-in-fda-approvals/

Purpura CA, et al. Clin Pharmacol Ther 2022

2019/01~2021/06DH:EZ AT

RWEDMEDNTZ884DS574% (57+8)hisubstantial/supportive evidence & iIiE DT

FDA-approved NDAs and BLAs Excluded
378 242
Type 2-8 and 10 NDAs 182
Non-NME 505(b)(2) applications 3
Medical gas approvals 8
Unidentified NDAs 1
Assays 9
Solutions 4
Blood products 15
__¥ 351(k) biosimilars 15
Drugs and biological products of Approval documents not yet available 5
interest
136
Did notinclude RWE
20
Y e ——— T ———— -
Approval included RWE Referenced in product label :
ne i a8 ;
/—\ rmrmrmimimrm s s s s s s =
RWE used to support RWE used to support safety
therapeutic context* and/or effectiveness*
83 88
I I | |
Substantial or Supportive Not adequate for Not addressed
primary evidence evidence decision making
8 57 13 10
* Not mutually exclusive

Figure 1 Inclusion of FDA-approved NDAs and BLAs between January 2019 and June 2021. BLA, biologics license application; FDA, US Food
and Drug Administration; NDA, new drug application; NME, new molecular entity; RWE, real-world evidence.

Table 3 Observed intended use of RWE in included NDAs/BLAs, January 2019 to June 2021

2019 2020
n = 51 approvals n = 59 approvals

2021 through June 30 Total

Included NDAs and BLAs n = 26 approvals n =136 approvals

Incorporated RWE for any purpose 38 (75%) 53 (90%) 25 (96%) 116 (85%)
Used RWE to provide therapeutic context 25 (49%) 36 (61%) 22 (85%) 83 (61%)
Used RWE to support safety and/or 27 (53%) 46 (78%) 15 (58%) 88 (65%)
effectiveness
Safety only 17 (33%) 21 (36%) 5 (19%) 43 (32%)
Effectiveness only 7 (14%) 6 (10%) 2 (8%) 15 (11%)
Safety and effectiveness 3 (6%) 19 (32%) 8 (31%) 30 (22%)
Categories are not mutually exclusive.
BLA, biologics license application; NDA, new drug application; RWE, real-world evidence.
Table 4 Observed FDA use of applicant-submitted RWE in considered approvals, January 2019 to June 2021
2019 2020 2021 through June 30 Total

FDA's use of RWE n = 27 approvals n = 46 approvals n = 15 approvals n = 88 approvals

Substantial or primary evidence 3 (11%) 4 (9%) 1(7%) 8 (9%)

Supportive evidence 16 (59%) 30 (65%) 11 (73%) 57 (65%)
Not adequate for decision making 6 (22%) 4 (9%) 3 (20%) 13 (15%)
RWE studies that FDA did not 2 (7%) 8 (17%) 0 (0%) 10 (11%)

address

FDA, US Food and Drug Administration; RWE, real-world evidence.

Table 3 (BLZ&K) D"therapeutic context” & (IXMRIEKBOFRELRR - RIGEEBE. FELE(CRHI IEREICIET BN EET
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LRIEEDMEE/IRH T BED
— SEER-Medicare DB, NCDB (National Cancer DB). FDADHFET—4 ix&

£ B O EA D B SR/ R4 {
EHR
Pathology | Discharge Notes

i:medidata
COTA AETION SYOIOS@

+

+
ClinicalStudy - & Project Dato
DataRequest.com Sphere@

+
+
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CLINICAL CANCER RESEARCH | CCR DRUG UPDATES

)
]Ehi ,\iﬁ*@ﬁ“ FDA Approval Summary: Palbociclib for Male Patients

with Metastatic Breast Cancer

Suparna Wedam', Lola Fashoyin-Aje', Erik Bloomaquist', Shenghui Tang', Rajeshwari Sridhara’,
Kirsten B. Goldberg?, Marc R. Theoret'?, Laleh Amiri-Kordestani', Richard Pazdur"?, and Julia A. Beaver' mmmm

palbociclibDERILEKX (2019/4) : BHEFAHLA
GCPEEHL TRV RWD THER SNITIMBERIR (BMES) (CEDEH/W

Studies to Support Efficacy

E%E& (=113}

Real-World | NA Detailed retrospective NA Real world | NA 25 with | Males with HR- NA
Analysis of male patient treatment palbocic | positive, HER2-
Males information from response lib negative
Treated electronic health records therapy | metastatic breast
for and 34

_ (EHRs) _ cancer
Metastatic with
Breast endocri
Cancerin ne
the US therapy
(Flatiron alone
Health)

Other Study

ASA81097 MNA Retrospective analysis of MNA MNA NA Male patients with MNA
{Study 1097, claims data metastatic breast
“IOVIAT) cancer

Approval letter @FDA: https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2019/2071030rig1s008ltr.pdf
Review summary @FDA: https://www.accessdata.fda.gov/drugsatfda_docs/nda/2019/2071030rig1s008.pdf

www.icrweb.jp


https://www.accessdata.fda.gov/drugsatfda_docs/appletter/2019/207103Orig1s008ltr.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2019/207103Orig1s008.pdf

SrEpXTEREF DY

FDA'S DECISION ON

RWE THE RWE STUDY/STUDIES RWE
Included in
FDA-defined Referenced
Manufacturer/ Submitted safety Substantial Supportive in package
Product insupportof  population evidence evidence Inconclusive Submission type insert
Janssen
. Standard of care
™
BALVERSA Effectiveness - external control arm
(erdafitinib)
Daiichi Sankyo
® .
ENHERTU Effectiveness Py Natumllhls'rorvl
(fam-trastuzumab extenal control anm
deruxtecan-nxki)
Genentech
. Standard of care
®
ROZLYTREK Effectiveness e external control arm
(entrectinib)
Karyopharm
Therapeutics .
. Natural history
XPOVIO® Effectiveness - external confrol arm
(selinexor)
Global Alliance for
TB Drug Development  Effectiveness ° External control arm °

PRETOMANID

AETION 2020, eBook: The role of real-world evidence in FDA approvals.
https://aetion.com/evidence-hub/ebook-the-role-of-real-world-evidence-in-fda-approvals/

Literature

Pragmatic Janssen

Pfizer
Biomarin
Gilead/Kite
Comparators [FNRyeTIos

External

Fresenius

Amgen

Merck Serono/

Invega
sustenna

Bavencio

Brineura
Yescarta
Kymriah

Omegaven

Blincyto

Schizophrenia

Metastatic merkel cell carcinoma

Infantile batten disease
Diffuse large B-cell ymphoma
Diffuse large B-cell ymphoma

Parenteral nutrition-associated cholestasis

B-cell precursor acute lymphoblastic leukemia in
1st/ 2nd complete remission with MRD = 0.1%

FDA
Label
aePtal Expansion
¥ (2018)
v (2017)
Accelerated®
v (2017)
v (2017)
¥ (2018)
¥ (2018)

T e

Conditional I Label
Approval PP Expansion
¥ (2017)
¥ (2017)
¥ (2018)
¥ (2018)
¥ (20189)

10
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M ABIRE TORWD/RWESEFE

EEF + YMEBXTER (synthetic control)

RCT + 9MEBXJEE (hybrid control)

13



AR B KRBT 218

(1) /DA
— BEBEBBROVRVNATE
o PIE/RE

- & 10BAFHOALLT (DU E6AKM)

(2)F\E P TSOS3>
_ BB CFEEEE T BEN
o ALKRISBEFEET BN A 2 E
_ BEHOZWHAE CEREBEENTFE
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HITS03>RDOFB3 DT

HAIDHRMEN (LHIFEND) KEIZRET SI2HDIRE

— EE| &1 138 HDCoDX
— BV TRWNGEEEHD (B FHNADEGFRERIRE) NSCLCOEGTFEE @LC-SCRUM

EGFR EGFR+PIK3CA ERBB2 ERBB2+PIK3CA
0.4%

6%

0.3%
KRAS 15%
KRAS+PIK3CA
1%
KRAS+BRAF
1%
KRAS+NRAS
0.1%

BRAF 4%
BRAF+PIK3CA

8%

HRE LBEFIN\RIVIRBEHLEIS U,
EHOELEFEEN—EICANENDILIICKRDIE V-
— 2019ENSEREBERAN Y — b

0.2%
RAF1 0.2%
NRAS 1%

HRAS 0.2%

PIK3CA 1%

ROS1 MAP2K1 0%

4% MET 0.2%

ROS1+KRAS \AKT10.2%
0.2%

FGFR1 amp

0,
1% erep2 amp

2%

ALK

3% 3%
MET amp_/ FGFR3FGFR2
2% fusion fusion
0.2% 0,29%

15
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Substantial evidence& (3 ?

21 U.S. Code § 355 (d) Grounds for refusing application;
approval of application; “substantial evidence” defined

...the term “substantial evidence” means evidence consisting of adequate and well-
controlled investigations, including clinical investigations, ...

...If the [FDA] Secretary determines, based on relevant science, that data from
are sufficient to establish effectiveness, the

[FDA] Secretary may consider such data and evidence to constitute substantial evidence for
purposes of the preceding sentence.

[FDA(Z2D®Dpivotal studiesZ®E3R | DIRHL
— ERRICIIE—DEKRAR(CEDTERENDCEEHD

https://www.law.cornell.edu/uscode/text/21/355 1 6
https://www.law.cornell.edu/cfr/text/21/514.117

www.icrweb.jp


https://www.law.cornell.edu/uscode/text/21/355
https://www.law.cornell.edu/cfr/text/21/514.117

Adequate and well-controlled (AWC) studies

(1) HRBM - IFEDSEME

(2) Lk HETEDIB R
— TSR / A RER / SRR / B

(3) YUREEHEIR

(4) SYRESFEDER
(5)-(6) FHEICET D7 —HDIE (WEICIEUblinding)
(7) BURRETFIEIC K DR

¢ MEREFZ 5E U CTULVRLVERER (X ZF E NN

https://www.law.cornell.edu/uscode/text/21/355 1 7

https://www.law.cornell.edu/cfr/text/21/514.117

www.icrweb.jp


https://www.law.cornell.edu/uscode/text/21/355
https://www.law.cornell.edu/cfr/text/21/514.117

FDAER : 2DDAALD

dUEEE2 (accelerated approval)
— Unmet medical needsOAREIRERE - EFlZB iz ICH A (19926~171%)

— AWC studym &
 primary endpoint(dtrue endpointF+MDsurrogate endpointF TR )
— HEREM (EE(LEMDEERAFTARDIEL) Zim/lZ /RN EBEEGRICE SR

BGAR

EHEES2 (regular approval)
— BEMEICEE I DEERERA MM E SRV EERDORHHAH
(ZEMH(CREA U THIREREN KO SNDIEE(EH D)

18

https://www.fda.gov/drugs/information-healthcare-professionals-drugs/accelerated-approval-program
www.icrweb.jp



https://www.fda.gov/drugs/information-healthcare-professionals-drugs/accelerated-approval-program

FAEREICHI DERBZHIET L&,
ESVWOZHREBRT YA MREXLL\OH ?

19



HODAICH T DICHIIRERRAERT T 1 >

RSB ROIEFRFIISEICRET 3501 51> (PMDA)
— FREEHONIE S F DR R DS (3 2

- HEOS TR T 358652513

- EARUBIIT 5 LB U ETIRRNERIEERBI DT CHEE

E .
E@ﬁ'ﬁw l/ t 1 Billingham L, Lancet Oncol 2016./ Bogaerts J, Eur J Cancer 2015.

— Single-arm trials (i.e., use of external controls) rather than RCT
— Compromise of the statistical design (a error / power)

o PR (Fa=10% - HRHFI70%78E
— fti{Cadaptive design, master protocol’® &

www.icrweb.jp
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FDA database research

Target indications/trials in 1987-2011

— Six or less per 100,000 people per year
— 45 approved drugs for 68 indications
— 99 trials that supported the approvals

Results

— 33% were RCTs (median SS: 301 pts)

— 67% were single-arm trials (median SS: 54 pts)

— The most common primary endpoint was ORR (69%)
— The results were consistent in a more rare entity

Incidence rate

Gaddipati H. Clin Cancer Res, 2012

(number of new Median sample Percentage of

cases per 100,000 Number size (number of trials using response Percentage of trials that
per year) of trials patients enrolled) rate as primary endpoint were randomized

<1 20 73 75 30

<2 48 74 85 23

<3 54 78 80 26

<4 68 74 79 25

<5 71 74 79 25

<6 929 94 73 33

A 66 (67%)
33 (33%)
] ] 1
Randomized Single-arm
47 (69%)
G 7 (10%)
%) | 1oy 23%) 4% 2 3%)
IJ | p— |  p—
TIP  TTE S| Survival ORR Reduced PFS
toxicity

www.icrweb.jp
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Questions to discuss

Q1. £ ADsubstantial evidenceZ ES5PDTED ?
(1) NIV THRCTESEMINE ?
(2) SHEPxdER & Lb#i I B EHEf s Bk

firstin class / BISHEKR ?  high unmet needs (X E— REY)

Q2. HEHRTERINSEZLIE?

OSHMprimary endpoint?  [4M56] XJBR : ZNUEEHS ?
CoDXMDEFE ?

22



HBAVEFIT(La/pZEFEDTZRCT or BHEFEER
hEEETNTULS

HD2 EMERDRVWFZ I O—F(TRVDH ?

23



ERRWDODIEFA

Claim DB

Quality
control

Sample size

—~

Registry DB

e

Clinical trial DB

www.icrweb.jp
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RWDI(3ZiEZ 1%

Claim DB

EHR / EMR

Patient
registry

Clinical trial
DB

FDAZ A4 > X(2017) / Nabhan C, et al. JAMA Oncol 2019. I EZEH 55|

Z2ERENEER (Lt ) DB. DPC. FAFIDBIRE

2EEik (RO, EFHILT) IRE

TR BEEKDB.

ClinicalStud

DataRequest.com

B FRAIU—ZUDBRE

5t HRER pu——

RTINS
[CErmzv<> - mrFzoms | (%i;ifgw)
[oEmzresoRs | 7 SERE
HBETU1> F
[oF—speEasORs |
T
EEHF - ZRHP P

&
EiiE - EE || zEE || HUOA || BRREE #
AT 5 — RF > N

LR NURBE(CHRDIRATEE (4 5RE TH28FE~)

J

_| @ Sphere

www.icrweb.jp
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Synthetic control & (& ?

Patient registry
Electronic health records

Clinical trial DB

Synthetic
control

Synthetic
control

Control arm

Test arm

Clinical trial data

Control arm

(RCT)

Test arm

(single arm trial)

Test arm
(RCT)

Others (e.g., mobile apps)

www.icrweb.jp
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Synthetic controlZ A\ \3 Ehi¥

(1) RCTH\EEEE R FB A ER (CH T D EHEFEER
— BEESRER AN IR (C R T A RIS DM L
_ EBEBEHENENINBRSAR M I (CBARBZIHE LN

(2) RCTHIETET D ER
— WHBEIDO—ZPENET —H[CESPZI SNDRSAANITY
— RWDMSRCTO#ERZHIRIT IEDBEHBITHNTLND

Randomized Controlled 1 Insuranc_e Glaims:

iy .
Effectiveness research with Real World Data to support FDA'’s regulatory decision making: A || Predicting findings of ongoing Phase 4 RCTs with Real World Data analyses: An assessment to
Real World Evidence demonstration project support FDA’s regulatory decision making
Funded by FDA Funded by FDA

27

https://www.rctduplicate.org/
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PIORSA>

M ABIRE TORWD/RWESEFE

> HBY + HMEBTER (synthetic control)

RCT + 9MEBXJEE (hybrid control)

28



Synthetic control($E kD3 S XJEREFH ?

Trial Line Histology Comparison
CMO017 2nd SQ Doc (n=135) vs Nivo
CMO057 2nd NSQ Doc (n=290) vs Nivo
KNO10 2nd Both Doc (n=343) vs Pembro
POLAR 2nd Both Doc (n=143) vs Atezo

OAK 2nd Both Doc (n=425) vs Atezo
KNO21 1st NSQ Chemo vs Chemo+Pembro
KNO024 1st NSQ Chemo vs Pembro
CMO026 1st Both Chemo vs Nivo
T R e
KN407 1st SQ CP/CnP+PLB vs CP/CnP+Pembro
KNO042 1st Both Chemo vs Pembro
IMP130 1st NSQ CnP vs CnP+Atezo—Atezo
IMP131 1st SQ CnP vs CP+Atezo—Atezo vs CnP+Atezo—Atezo
IMP150 1st NSO CP+Bev—>Be\>/Svcs: Filxzjg:AAtteez;:BewAtezo
CM227 1st Both Chemo vs Nivo+lpi

Chemo vs Nivo

2nd-lineDRCTI(E
INT REIFE)LNE
5i113364)

l

ZYXsynthetic controlhid NS
XWEREDORHBZHIH TET I IhE LAV

www.icrweb.jp
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Rittmeyer, et al. Lancet 2017./ Slides from Lu CTTI 2018

docetaxeli&5Hl7—4 DHhiH @flatiron-FMI database

Patient Population

patients

l Data Model

Enhanced
Clinical RWD

=)=

Clinical Outcomes

; FOUNDATION
" flatlron MEDICINE®

X BREDH

https://webcast.aacr.org/console/player/38938?mediaType=audio&&crd fl=0&ssmsrq=1560771224088& ctms=5000&csmsrq=5221

proportion alive

1.00+

0.751

0.501

0.251

0.00-

Naive application of observational data

Patients in rea
world setting —

Docetaxel as 2L or 3L treatment in aNSCLC

=+ Docetaxel - OAK (n=612)
== Docetaxel - Flatiron (n=1155)

«—Clinical trial patients

Median OS:
« Docetaxel (OAK) = 9.8 months
« Docetaxel (Flatiron) = 6.3 months

9 12 15 18 21 24 27

LR (R | A

www.icrweb.jp


https://webcast.aacr.org/console/player/38938?mediaType=audio&&crd_fl=0&ssmsrq=1560771224088&ctms=5000&csmsrq=5221

Rittmeyer, et al. Lancet 2017. / Slides from Lu CTTI 2018

External control with propensity score weighting on matched population

replicates RCT control arm

proportion alive

1.004

0.754

0.501

0.25+

0.004

Overall survival in OAK and Flatiron patients

== Docetaxel (Flatiron, n=185)
== Docetaxel (OAK, n=612)
== Atezolizumab (OAK, n=613)

Median OS:

+ Atezolizumab (OAK) =13.31
months

+ Docetaxel (Flatiron) = 10.64 months

- Docetaxel (OAK) = 9.76 months

2018 AAGR

American Association

for Cancer Research A ITT population

100 Landmark overall survival | 12 month |18 month
90 —+— Atezolizumab 55% A40%
—— Docetaxel 41% 27%
80 HR 073 (95% €1 0-62-0-87); p=0.0003
_ 70
2
= 60
2
R e .
T 40 | |
g i
o] | |
304 | 1
s s
10 Median 9-6 months | i Median 13-8 months
(95% C1 8.6-11.2) ! | (95% C111-8-157)
o 1 1
0 § é é 1|2 1|5 1‘3 2|1 2|4 27

Number at risk

Hib= Atezolizumab 425 407 382 363 342 326 305 279 260 248 234 223 218 205 198 188 175 163 157 141 116 74 54 41 28 15 4 1
=M Docetaxel 425 390 365 336 311 286 263 236 219 195 179 168 151 140 132 123 116 104 98 90 70 51 37 28 16 6 3 -

¥ OAK(F1225BIM S > Mebenfe . EmNX T (F&EY) (CEFRSNIZ850/)

0 2 4 6 8 10 12 14 16 18 20 2 24

% ZITTEE E UTEEiRESN TS
¥ OAKIFOORA—)—2%5

MRV F DO %

X BRDH
https://webcast.aacr.org/console/player/38938?mediaType=audio&&crd fl=0&ssmsrq=1560771224088& ctms=5000&csmsrq=5221

JLNCRCTOREREF & T RN FIF/IE

AT

gaiiifaw

www.icrweb.jp
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2> : DaviR, etal. ASCO 2019 (#9108)
B BHDT —INR—ATEROREIHITHN TS
— Medidata Enterprise Data Store & Project Data Sphere
(£ : XvF >0, A Xy F>I%)
— ASCO Cancer LinQ
— FDA clinical trial database 7x&E7RE

Overall Survival in SCA is Similar to Target Randomized Control

Product-Limit Survival Estimates

Product-Limit Survival Estimates
With Number of Subjects at Risk

With Number of Subjects at Risk

1.0+

107 %
A
0.8+ Log-Rank P-value 0.03 0.8 Log-Rank P-value 0.65
- Hazard Ratio (95% Cl) 1.16(1.02,1.32) By Hazard Ratio (95% CI) 1.04 (0.88,1.23)
5 06 8 06
0 O
= o
a o
™ ©
= i = |
5 04 s 0.4
3 3
n w
0.2 0.2+
0.0 1 0.0 1
Historical Pool 940 424 94 13 0 SCA 3686 151 32 8 0
Target 459 198 B4 0 Target 368 153 45 7 0
T T T T T T T T T T
0 10 20 30 40 0 10 20 30 40

Overall Survival in Months

[ Group

Control —— — - Target |

Overall Survival in Months

[ Group Control —— — - Target |
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Collaboration project in lung cancer

JAMA | Original Investigation

Association of Patient Characteristics and Tumor Genomics
With Clinical Outcomes Among Patients With Non-Small Cell
Lung Cancer Using a Clinicogenomic Database

Gaurav Singal, MD; Peter G. Miller, MO, PhD; Vineeta Agarwala, MD, PhDy; Gerald Li, PhD: Gawrav Kaushik, PhDy; Daniel Backenroth, PhiDy;

Anala Gossai, PhD, MPH; Garrett M. Frampton, PhD; Aracelis Z. Torres, PhD, MPH; Erik M. Lehnert, PhiD; David Bowrgue, BS; Claire O'Connell, BS;
Bryan Bowser, BS: Thomas Caron, B5; Ezra Baydur, BS; Kathi Seidl-Rathkopf, PhD; han hanov, M5; Gamett Alpha-Cobb, PhD; Ameet Guria, BS;
Jie He, Phil; Shannon Frank, BS; Allen C. Munnally, 10; Mark Bailey, M3; Ann Jaskiw, BS; Dana Feuchtbaum, B5, MBA; Nathan Nussbaum, MD:
Amy P Abernethy, MD, PhD; Vincent A. Miller, MD

Original Article

Real-World Progression, Treatment, and Survival OQutcomes
During Rapid Adoption of Immunotherapy for Advanced
Non-Small Cell Lung Cancer

Sean Khozin, MD, MPH'; Rebecca A. Miksad, MD, MPH "2 2 Johan Adami®; Mariel Boyd®; Nicholas R. Brown®;
Anala Gossal, PhD, MPH?, Irene Kaganman, PhD¥; De borah Kuk, ScM?; Jillian M. Rockland, MPH?; Richard Pazdur, MD",
Aracells Z. Terres, PhD, MPH; Jizu Zhi, MS, PhD"; and Amy P. Abernethy, MD, PhD

-~
'

BEUIOTIO (&5

Characterizing the Feasibility and Performance of
- Real-World Tumor Progression End Points and
_Their Association With Overall Survival in
a Large Advanced Non-Small-Cell Lung Cancer
Data Set

Sandra D. Griffith, PhD"; Rebecca A. Miksad, MD, MPH?; Geoff Calkins; Paul You, MPH?; Nicole G. Lipitz*; Ariel B. Bourla, MD, PhD?;
Erin Williams'; Daniel ). George, MDF; Deborah Schrag, MDP*; Sean Khozin, MD, MPH*; William B. Capra, PhD*;
Michael D. Taylor, PhiD, PharmD®; and Amy P. Abermethy, MD, PhD®

o

r1odoaa |

Article Type: Articles

Using Electronic Health Records to
Derive Control Arms for Early Phase Single-
Arm Lung Cancer Trials: Proof-of-Concept in
Randomized Controlled Trials

Gillis Carrigan' PhD, Samuel Whipple® MSPH, William B. Capra® PhD,
Michael D. Taylor1 PharmD PhD, Jeffrey S. Brown® PhD, Michael Lu® PharmD,
Brandon Arnieri MS*, Ryan Copping® BSc (Hons),

Kenneth J. Rothman® DrPH
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SCRUM-Japan project

targeting lung and Gl cancers
— Japanese governmental organizations (termed AMED and PMDA) are also our partner
— A high quality multiplex cancer panel ( ) is used in

Central Testing: Multiplex Genome Analysis by NGS with Oncomine™ Comprehensive Assay v3

g 2 o External Advisors
gL |
=

Analysis
Data

Analysis
' Data
Contra

@ 0
= =
o o
£ E SCRUM-Japan £ E

o =}
vl 1 E Japan SCRUM-Japan | Data Center Japan =1 k=
2 O Office - - O
8 e C Contract, COI S e SR s —
= ° managing & L3 base_ ??r[g%bm g °
c 5 Accountant's Platform with i Gqf o c =
< B inspection branches High Security URE @ patient & Gastrointestinal Cancer < "B
1] (7]
Fit = p e

O
-E <~ & '-E @ i1 g § .E
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) I:l:l:k
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LC-S-CRU-M Daiichi- N . . T Boehringer GI-SCREEN
Participating Taiho Takeda | Chugai Pfizer Novartis | EliLilly | ingelheim .. .
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Umbrella & Basket trials @SCRUM

GOZILA Project

Guardant Originates in Zipangu Liquid
biopsy Arrival

Nationwide Genome:

C.

Scree! g Project

SCRUM-Japan GI-SCREEN
26 sites

CRC cohort, N =1,500

Organ-Specific approach

NakamuraV, et al. Nat Med 2020.

i
Gﬁ?—gfj%\

CURE a patient

GUARDANT 360

Gastrointestinal Cancer

HER2 Positive

Trastuzumab + Pertuzumab
(TRIUMPH)

BRAF V600OE MT

Eribulin (BRAVERY)

BRAF Non-V600E MT

Binimetinib+ Encorafenib +
Cetuximab (BIG BANG)

MET Amplification*

©® Before anti-EGFR, N = 500

(METBEIGE)

ctDNA analysis

® Refractory to anti-EGFR, N = 500 CRC 0n|y

Non-CRC cohort, N = 1,500

Gastric cancer, N =300

Esophageal cancer, N = 150
Hepatocellular carcinoma, N = 100

Biliary tract cancer, N = 150

Pancreatic cancer, N = 100
Neuroendocrine tumor/carcinoma, N = 50
GIST, N =100

Tumor-agnostic approach

All WT**

Re-challenge with anti-EGFR
mAb

HER2 Positive*

HER2-targeted Tx

T IIT T

]
]
MET-targeted Tx ]
]
]

bTMB-High Cancer

Nivolumab
(TMB-H basket)

4,. Any FGFR alteration**

AMED

Others, N =50

FGFR-targeted Tx

ctDNA analysis
y & @ |Any HER2 alteration**

Non-GI Cancer cohort, N = 1,000

Pan Cancer

HER2-targeted Tx

q,. ROS1 alteration**

ROS1-targeted Tx




NakamuraV, et al. Nat Med 2021.

Example: TRIUMPH trial (approved in 2022??

Primary endpoint: ORR (threshold: 5%, expected: 30%)
Sample size: 18 (one-sided a: 2.5%, power: 80%)
When accrual is rapid, sample size will be increased to 25 (90% power)

Nationwide Cancer
Genome Screening

SCRUM-Japan TRIUMPH
GI-SCREEN ﬁ; — .—— study =~ T
20 participating -

Central labo

a N\ eligible

HER2 positive

centers

TRIUMPH study
_ 7 participating centers

Investigational
regimen

HER2 amplified CRC Natural history
o data
Japan HER2 ineligible (internal control)
(HER2 > 4 copies) IHC e

e ——————————————

screened in SCRUM- i

' . HER?2 out of study SCRUM-Japan
13 non-participating centers for any reasons Registry

HER2 amplified CRC |1

i screened in SCRUM- Natural history
i Japan :- — data
E (HER2 = 4 copies) i \_ ) (external control)
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Supplemental analyses in TRIUMPH project

Compare ORR/PFS/OS in TRIUMPH with those in RWD:

Source 1: SCRUM-Japan registry DB (analysis: NCCHE)
Source 2: MyPathway (analysis: Genentech/Chugai)
Source 3: flatiron DB (analysis: Genentech/Chugai)

Tissue-positive ctDNA-positive SCRUM-Japan Registry
(n=27) (n=25) (n=14)
147 patients screened in HER2-Screenin 9 | 1107 patients screened in GOZILA ‘ Age (years) 58 (26—80) 55 (26—80) 59.5 (25—75)
Sex
l l Male 11 (41%) 13 (52%) 6 (43%)
st‘a"mgim a;"géﬁlfl";s‘H el ‘Wse)e ‘ 66 with HER2 amplification in CtDNA Female 16 (59%) 12 (48%) 8 (57 tyo)
ECOG performance status
| 11 | 0 15 (56%) 14 (56%) 5 (36%)
5 enrolled in TRIUMPH and 22 enrolled in TRIUMPH and 3 enrolled in TRIUMPH and 1 1 2 (44 %) 1 1 (44%) 3 (21 0/0)
assigned to tissue-positive group assigned to tissue- an d ctDNA- positive group assigned to ctDNA-positive group 2 0 0 1 (7% )
Unknown 0 0 5 (36%)
4 patients discontinued treatment ZUP ( ( d ontinued treatment
lisease progression 3 pallgms discontinued treatment
Tt s orgong weamen 2patints Zo ain 8 disoase progression Tissue-positive ctDNA-positive SCRUM-Japan Registry
(n=27) (n=25) (n=13)
Complete response 1 (4%) 1 (4%) 0
7 patients n t nrolled in TRIUMPH were eligible 10 patients not enrolled in TR\UMPH were
(3 patie | h d{‘-iE}{‘;:m‘:lﬁmt‘y bt in CtDNA) (3 pal ml oilh'd HE;?!::;ﬁ‘ ation sx )
Partial response 7 (26%) 6 (24%) 0

www.icrweb.jp
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EA% ?5;—‘_5

aiRT—4 ( [EER] BE&EEs - 55 - BT —4)
o GCPEH/ZDTEDMEER/IMEEN TS
- LA KUFT—4F ( MEHR] BEFEE= - 155 - BT —4)
o MIRSDV « 7—HFIOU—Z2J(CKDEDET
o BOERMAIC., HEERMET - BEET) T—INEFRELRVNGEESHD

BoSNIBRDAA—>
PFS, OS ORR

targeted therapy targeted

non-targeted

non-targeted therapy J
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RCTU®IRWC EICKDERE

3z
— SCIIEEPREER £ [R U BB T/ = TRV
— AIBNDFFETIRIBDREZ R UIRWEIE UL VEESIR(EDH S 780

blinding
— BERMDMOTUERS T LICLDERE (ER/\A 77X - 1B/ A T R)

TODftl
- SARNSICHNRERN SN
- FRBREDOT —HNEE &
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blinatumomab for refractory/relapsed ALL

BIGAE © A RIEEBHiRESTED > /\IERIMTH
— 2A&RMphase2 Taccelerated approval @FDA (2014)
e primary endpoint(FE&ZEIS (%CR/CRh)
e 206 trial (2010~, 20mo): EfFEIE = 69% (n=36) > BME10%
e 211 trial (2012~, 21mo): BfFEIS = 43% (n=189) > E{E30%
e 20135 ZE Cllfast track, orphan drug, breakthrough therapy(C187E

— MBI=/ (FDA/EMA) HhSDiaksE
o pivotaliXBRMD211 trial DEE30%(IERET 57— ZRIRULTULSIH ?
— AP FUSAEDFETRHIEI0%DEZIFECDVWTIRETINRE
 regular (full) approval [C(ZOSDLEEHER DR RI X

— AmgenfLDXF Ity
o 6DDNMIARTIL—T (5DDhigh volumeliiz®Z =) & 2249
o AMR/MBEMR (BERLFEH) T—FZINE

www.icrweb.jp
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Gokbuget N. Blood Cancer J, 2016. Fig1& D 5|

BEXERT—F & BTG

INES—4 : n=1139

— MEBRREE(F206/211 trial EAIMAE U, £ &salvage therapy
— BREISOFENISR : n=694 (400411 _EH )

— OSOEFHTAER : n=1112

Patients in historical database

N =2373

Missing survival data
N=3

Patients excluded from analysis

N =1234
Ph-positive disease or Ph status unknown: 659
Age < 18 years at relapse: 61
First remission duration > 12 months™: 493
First remission duration unknown®: 21

N=1139

Patients included in analysis

EEDZIE

Missing stratum
data*™
N =24

— :u\%:’bg (ﬂELIT-l &E\-ﬁ;ﬁ%) %211 tr|a|(c_ DE%
o BFEIE = 24% [20%-27%]
o FDANSI(IIMMOBERFERADIDEFEHD

~ ENASLKEDSRA DT, [BME30%FZY] ~DfEH

OS D&
- AR I 72 AN TSz %

http://www.accessdata.fda.gov/drugsatfda docs/nda/2014/1255570rig1s000StatR.pdf

O off

0s
analysis
N=1112

http://www.ema.europa.eu/docs/en_GB/document library/EPAR - Public assessment report/human/003731/WC500198227.pdf

Missing CR data
N = 424

Missing stratum
data™
N =21

CR
analysis
N = 694

www.icrweb.jp
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http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/125557Orig1s000StatR.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_assessment_report/human/003731/WC500198227.pdf

BEX RS —5 2 AWZIRET (cont'd)

R 7:HER (EF)

. sHEEE (AR)

Unadjusted
1.00
20120310
— —— MTI103-211

0.75
&
>
2
A 050
T
a
>
(=]

0.25

0.00

T T T T T T T T T T T T
O B 6 B 1o e By P e, <
L %% % e e e N %G R
Days

(A)

1.00 H

0.75 1

0.50 1

0.25

Weighted

Panel (A) presents the unadjusted overall survival curves for MT103-211 vs. 20120310 subjects. Panel (B) presents the stabilized inverse prabability weighted

overall survival curves
Snapshot date:10FEB2014

— HR by IPTW: 0.54 [95%ClI, 0.40-0.73]

FDAGEMAGA SR %

Significant OS
differences seen

VR ST E R (CsupportivelZ=D 1=

http://www.ema.europa.eu/docs/en GB/document library/EPAR - Public assessment report/human/003731/WC500198227.pdf
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http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_assessment_report/human/003731/WC500198227.pdf

Supportive comments by FDA / EMA

Accelerated approval @FDA

Statistical Review

This review finds the Applicant’s historical studies to be supportive of the complete
remission rate not exceeding 30% in relapsed/refractory ALL subjects

Conditional approval @EMA

Assessment Report (CHMP/469312/2015)
Based on the observed efficacy and these additional analyses, a clinical benefit for
blinatumomab can be considered established , but a confirmation from a phase Il

comparative study is needed in order to better quantify the magnitude of the effect in
particular with respect to time related endpoints.

https://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/1255570rig1s000StatR. pdf 44
https://www.ema.europa.eu/en/documents/assessment-report/blincyto-epar-public-assessment-report_en.pdf

www.icrweb.jp



AR AEEIRDEN )

phase 3[CE D EFDATregular approval (2017)

The NEW ENGLAND JOURNAL Df MEDICINE
A Overall Survival

Median Overall Survival (mo)

ORIGINAL ARTICLE Blinatumomab 7.7 (95% Cl, 5.6-9.6)
Lo Chemotherapy 4.0 (95% ClI, 2.9-5.3)
' Hazard ratio, 0.71 (95% Cl, 0.55-0.93)

Blinatumomab versus Chemotherapy P=0.01

for Advanced Acute Lymphoblastic Leukemia

Hagop Kantarjian, M.D., Anthony Stein, M.D., Nicola Gékbuget, M.D.,
Adele K. Fielding, M.B., B.S., Ph.D., Andre C. Schuh, M.D.,

Blinatumomab

Probability of Overall Survival
o
i

0.3 T T
0.2+ Chemotherapy g
FDA Grants Full Approval for BLINCYTO® 0.1-

. 00 I 1 1 1 1 1 I 1
(blinatumomab) to Treat Relapsed or Refractory o 3 6 9 12 15 18 21 24
B-cell Precursor Acute Lymphoblastic Leukemia Months since Randomization
in Adults and Children No. at Risk

Blinatumomab 271 176 124 79 45 27 9 4 0

BLINCYTO is the First-and-Only Bispecific T Cell Engager (BiTE®) Immunotherapy to Chemotherapy 134 71 4 2 17 7 4 1 0

Demonstrate Superior Overall Survival Versus Standard of Care Chemotherapy

Data From the Phase 3 TOWER Study Support Conversion From Accelerated to Full
Approval

Indication Expansion Underscores Need for Effective Treatment Options
THOUSAND OAKS, Calif., July 11, 2017 /PRNewswire/ -- Amgen (NASDAQ:AMGN) today

https://www.amgen.com/en-au/media/news-releases/2017/07/fda-grants-full-approval-for-blincyto-blinatumomab-to-treat-relapsed-or-refractory-bcell-
precursor-acute-lymphoblastic-leukemia-in-adults-and-children/ www.icrweb.ip



https://www.amgen.com/en-au/media/news-releases/2017/07/fda-grants-full-approval-for-blincyto-blinatumomab-to-treat-relapsed-or-refractory-bcell-precursor-acute-lymphoblastic-leukemia-in-adults-and-children/

Yue LQ. J Biopharm Stat 2012. / Yue LQ, et al. J Biopharm Stat 2014, 2016.

FDA CDRH{fiz1ZxMDiEZ: two-stage approach

> . B TIHARRE
CEEELS; . BRIFICAVZHEES
l « POBMBLAT—IZHOIET—IEY MEVERK
e(X) HETE . W7 UJEMEtEkbe X)) ZEHELTIYYF>H

, . BRI (S 2NN D3 TR L TOK
@FTFHIETER . BENBFHIoOLEI-LAR e[p])
T S1EDBMEDT > T L CRENHE
(RATIROBRAER E)

— . T LT — %S
4 'j,,l\jj L . SRBRORRIE N AT S
AT . BERTOEN (D= R e L)
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Immortal bias

RWDICT—ADWHB LB, N1 TP RICIRED

Bl : AOU—ZPOHRRDOL A Y (SCRUM-J registry/a &)
- BGEFRAESNBECTEFEUARIABRENS

— 2nd line T/EBREF E W IRRF & LEE I DI TEU D/ A7 X

VA \

1st line

— CDEIIER

2nd line 3rd line

4th or later line

SCRUM-J &#xH

o JBEREE : 2nd line CEERNIZEEDT —4

o XHBREY : 3rd lineF TCERASZTUZEED2nd lineT—4 (HEHEMCFERLF)
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Selinexor for advanced multiple myeloma

BIDE : IREBFHE TIROSHMEBRIE (REKEE @FDA)

/Y Ir—J(CEFENTVSIATTHE
— Pivotal trial: selinexor + dexamethasoneMEEF:IER (STORMEXERDpart 2)
e ORR=25.4% (31/122) > threshold=10% with one-sided alpha of 2.5%

— Supportive data
o STORMiE&RDpart 1 (AL - AEHN'ERD)
e KCP-330-001 (phase 1)

e KS-50039 study
— STORM part 2 & flatiron healthDAEBXTEES—4 (n=64) ZLLE (endpoint: OS)

https://www.accessdata.fda.gov/drugsatfda _docs/nda/2019/2123060rig1s000MultidisciplineR.pdf

www.icrweb.jp
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https://www.accessdata.fda.gov/drugsatfda_docs/nda/2019/212306Orig1s000MultidisciplineR.pdf

KS-50039 study: main results

Figure 7: Unadjusted OS by Study Population

Suraval Probs
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Table 32: Unadjusted OS by Study Population

T T
- il
0% jma) fom Primary index

FHAD STORM

(N = 64) (N =122)

Death, n (%) 31 (48.4) 49 (40.2)
Median OS, months (95% Cl) 3.7 (2.6,7.1) 9.5(7.3,11.9)

HR (95% CI)

0.41 (0.26, 0.65)

P-value

0.0001

(Source: Applicant’s KS-50039 Study Report Dated August 6, 2018)

www.icrweb.jp
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FDA statistical reviewer®Dig}3

(1) Etg - BRABEDELN (FRF4)

STORM

FHAD

Inclusion Criteria

STORM

Exclusio

n Criteria

FHAD

Histologically confirmed diagnosis, measurable
disease and evidence of disease progression.
Symptomatic MM based on IMWG guidelines.
Measurable disease as defined by at least one of
the following:

1. Serum M-protein = 0.5g/dL by serum
electrophoresis (SPEP) or for IgA myeloma, by
quantitative Igh; or

2. Urinary M-protein excretion at least
200mg/24 hours; or

3. Serum Free Light Chain [FLC) whereby the
involved light chain measures = 10 mg/dL and

with am abnormal I!Eht chain ratio.

1. International Classification of Diseases (ICD)
diagnosis of MM (ICD-9 203.0x or ICD-10,
C90.0x, C90).

2. 2+ documented clinical visits on or after

01/01/2011.

3. Pathology consistent with M.

Life expectancy < 4 months

Mo similar criteria.

Patient must have received = 3 anti-MM
regimens including the following: an alkylating
agent, lenalidomide, pomalidomide,
bortezomib, carfilzomib and a Elucncurricnid.

Treatment with lenalidomide, pomalidomide,
bortezomib, carfilzomib, and daratumumab
(i.e. Penta-exposed).

N/A

Treatment initiation no more than 30 days before
the start of structured activity (excludes patients
with potentially missing structured Flatiron data).

STORMICRESHIHEFREINDS

www.icrweb.jp
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FDA statistical reviewer®Dig}3

(2) 28 H (index date of OS) MiEL\
— STORM part 2: selinexorfAIRIERIDGEE(CXT I DIEEH

o JTEFEDEIRDIA T DREZERL THETRULESTORMICIFEIFRTEIRAL)
— FHAD: ZF M4 &g (CX I DERL A2 DR TH

o SBHDERRDIATDREZEML CLVRK TEURICEFEND

— STORMIZindex date M SSTORMEIRE THAM LASTHHD

STORM Patients FHAD Patients Survival megsured from index date | # )

lopk back to set index at T, failure .~~~
Vo Y A0 W S et 3-—--1“_-\‘ T AT ﬁ
() (T )1 0 (Se) X @, () (0, )% 5 X0
Look back to set index at T failure .—.—@* T >
Oy 2 2 L) . alm et
: T, =—{(T,) T =o)X
) K)eeenee : R
D D D . LLCTT T T '©)
= Patients like these not represented in STORM set T; Ta o
T, T, @ *] ....................... (;_)

(Source: FDA)

OSDEEIIFHADDLG HBFHMB LN - - -
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FDA statistical reviewer®Dig}3

(3) 3Zi&
— FHADDAHPSHEE]EEMN D D

e FHAD TIPS REIDIERIZEEPS=0&E U THFEHRILTCLVELDSTHD
— STORMDIEMETHINZ A, BEAFETHIZERIN L TULND

Figure 7: Unadjusted OS by Study Population
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FDAD R fi#

BN ZYTH S EAZImT—Ih St U TEMEFR

Figure 10: Kaplan-Meier Curves for 05 Using Updated Index Date and Selection Criteriz Table 37: FDA Analysis of OS Using Updated Index Date and Selection Criteria
ARM = Fiatiran ARM = 5TORM
120 e '™ == FHAD STORM
(N=13)° (N =864)
Median OS, months (95% Cl) 12.6 (0.7, 12.6) 10.4 (6.3, NE)

Frobs
urdval Prabs

£ £ HR (95% Cl)

0.63 (0.25, 1.58)

P-value

0.33

(Source: FDA Analysis)

03 [mo) kam Prirnary Index C5 {mwa] from Frimarny indee

(Source: FDA Analysis)

FDA Multi-Discipline Review

* Patients with platelets = 50,000 mm?, hemoglobin > 8 g/dL, and prior use of alkylating agent(s)

Given the methodological limitations discussed above, we conclude that the evidence
generated from the RWD analysis is not adequate to provide context or comparison for

the overall survival observed in the STORM patients.

This conclusion is based on the lack of comparability between the STORM and FHAD
treatment groups. Furthermore, FDA's analysis finds that post-hoc strategies to create
greater comparability across cohorts were inadequate and resulted in very limited sample

size and unstable estimates.
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Real-world data (RWD) and real-world evidence (RWE) are
playing an increasing role in health care decisions.
+ FDA uses RWD and RWE to monitor postmarket safety and adverse events and to
make regulatory decisions.

« The health care community is using these data to support coverage decisions and to
develop guidelines and decision support tools for use in clinical practice.

+ Medical product developers are using RWD and RWE to support clinical trial
designs (e.g., large simple trials, pragmatic clinical trials) and observational studies
to generate innovative, new treatment approaches.
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Approval Label Conditional Approval Label
P Expansion Approval PP Expansion
. Invega . .
v
Janssen sustenna Schizophrenia (2018)
v

Mr?.‘rck Serono/ Bavencio  Metastatic merkel cell carcinoma (2017) . v (2017)

Pfizer Accelerated

Biomarin Brineura Infantile batten disease v (2017) v (2017)
External Gilead/Kite Yescarta  Diffuse large B-cell lymphoma v (2017) v (2018)
Comparators FNCIENRTH Kymriah Diffuse large B-cell lymphoma v (2018)

Fresenius Omegaven Parenteral nutrition-associated cholestasis v (2018)

. B-cell precursor acute lymphaoblastic leukemia in v v

Amgen Blineyto 45t/ 2nd complete remission with MRD = 0.1% (2018) (2019)

Amneal Tepadina  Pediatric class 3 beta-thalassemia v (2017)

Movartis Lutathera | SSTR-positive (GEP-NETs) v (2018) v (2017)
Observational Genentech Avastin Metastatic or recurrent squamous NSCLC in v (2018)

combination with platinum-based chemotherapy
Pfizer Ibrance HR+, HER2- advanced/metastatic breast cancer 7 (2019)

MRD = minimal residual disease; SSTR = Somatostatin receptor; GEP-NETs = gastroentercpancreatic neuroendocrine tumors; HER2 = human epidermal growth factor receptor 2; HR = hormone receptor
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EEF + YMEBXTER (synthetic control)

> RCT + SMEBAIEE (hybrid control)
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(1) @single arm trial
— Synthetic control arm (SCA)
RWD

External
control

(EC)

Patient registry
Clinical trial data
Electronic health records
Test arm

Clinical trial DB (single arm trial)

Others (e.g., mobile apps)

(2) @RCT

— Augment control group using SCA

Test treatment arm

Control arm

EC
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BREMERCXHT SiaR (B31HER) @U.S.

© VDNASS

ﬁStandad care

Primary endpoint: OS (1:1 comparison)

The 'End-of-Phase 2" meeting outcome is very encouraging for the company and shows that the FDA is open to

utilizing innovative trial designs to expedite results for conditions where patients have few if any treatment options.

Reference:

https://irmedicenna.com/news-releases/news-release-details/medicenna-provides-mdna55-rgbm-clinical-program-update-following
https://www.ocaoa.com/news/business/medidata-synthetic-control-arm-supported-by-the-us-food-and-drug-administration-fda-for-use/article_0b3af804-
560e-51d4-8163-e27361da014d.html
https://scr.zacks.com/News/Press-Releases/Press-Release-Details/2020/MDNA-Planning-for-Innovative-Hybrid-Regqistration-Trial-for-MDNAS55-
article/default.aspx
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