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Challenge of clinical trials
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835 more combo trials and 100 more targets in 17 months

In 2017, 1,102 active trials testing 165 targets Currently, 1,937 active trials testing 275 targets

Tang et al, Ann Oncol, 2018; CRI update in Feb 2019
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Development cycle of drugs
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Pharma drug development cycle
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s  Compound success rates for clinical trials

~40% of compounds advance
from Phase | to Phase |l

9 ~1/3 of compounds advance
from Phasell to Phaselll

13 ~2/3 of compounds advance
from Phase lll to FDA approval

~10% of
compounds entering
the clinical trial
stage advance to
FDA-approval




Enrichement design: the only way to
make a randomized study to be

focused
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The New England
Journal of Medicine

Copyright © 2001 by the Massachuserts Medical Society

VOLUME 344 Marcr 15, 2001 NUMBER 11

VOLUME 26 - NUMBER 10 - APRIL 1 2008

Randomized Phase III Trial of Weekly Compared With
Every-3-Weeks Paclitaxel for Metastatic Breast Cancer, With
Trastuzumab for all HER-2 Overexpressors and Random
Assignment to Trastuzumab or Not in HER-2
Nonoverexpressors: Final Results of Cancer and Leukemia

Group B Protocol 9840

Andrew D. Seidman, Donald Berry, Constance Cirrincione, Lyndsay Harris, Hyman Muss, P. Kelly Marcom,
Grandella Gipson, Harold Burstein, Diana Lake, Charles L. Shapiro, Peter Ungaro, Larry Norton, Eric Winer,

USE OF CHEMOTHERAPY PLUS A MONOCLONAL ANTIBODY AGAINST HER2 Sae s
FOR METASTATIC BREAST CANCER THAT OVEREXPRESSES HER2
Dennis J. Stamon, M.D., PH.D., BRIAN LEvLAND-JONES, M.D., STEVEN SHaK, M.D., Hank Fucks, M.D.,
VIRGINIA PATON, PHARM.D., ALEX BaJaMoNDE, PH.D., THOMAS FLEMING, PH.D., WOLFGANG EIERMANN, M.D.,
JANET WOLTER, M.D., MArK PEGRAM, M.D., JoSE BaSELGA, M.D., AND LARRY NoRTON, M.D.*
2 801 5 087
> 7
5 704 &
B - Chemotherapy plus trastuzumab E 0.6 -
[b] o.
g :
& 40 P<0.001 = 041
0o =L
w307 s
w £ 0.24
2 207 Chemoth | 2 4
emotherapy alone P= o8 1
g 10 Ay n'E‘ =t
ul - ! : 1 S 1
o 0 : T T T |0 T T T 2|O T 0 1 2 3 4 5 &
5 1 15 i
Time From Study Entry (years)
Months after Enrollment
=t Mo T MN=115 Evants =99 Median = 0.46
T MN=113 Evants =98 Median = 0.54
11.03.2020 Study in an unselected population would be negative .




Multistage-Arm trial
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STAMPEDE: transdermal oestrogen patches introduced
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Rl Standard-of-care (SOC) = ADT (+/-RT1) (¢+/-docetazel)
LRl SOC+1oledronic acid

(ol SOC+docetane!

RN SOCscelocony

(Bl SOC+roledronk ackd+docetaned

[l SOC+olodionk ackdscelecont

Trial arm

8 Accrual - past A Abiraterone }
@ Accrual - future ; nzalutamide+abiraterone
B FU and main analysis taxel

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Note: dotted line represents activation of this protocol version

11.03.2020 WSG GmbH 6



Umbrella Protokoll

Centralized

Sub-studies
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« Central screening and identification of patients
* Molecular profiling
Marker- Marker- Marker- Marker
defined defined defined unclassified
Cohort 1 Cohort 2 Cohort N Cohort
R R R Single-Arm
(SoC)
or
TA SoC TA SoC TA SoC RCT
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Adaptive Design
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Molecular profiling
Marker- Marker- Marker-
defined defined defined
Cohort 1 Cohort 2 Cohort N
P R P R
c o ]
o el el
g $:: TA SoC g 0 TA SoC g 0
O =: O = O =
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cC @: cC @© cC @®
®9oi| Observe | &8 Observe e Observe
= 0 Outcomes | g Outcomes %= 0. Outcomes
- e S . S e il
L e L e L e
11.03.2020 WSG GmbH 8



Adaptive vs. enriched design
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Interim analysis

Conventional trial
[ ] [ ]

Final analysis

[ ]
' Treatment 1 |' '

QOriginal planned
sample size

|i Standard of care |.' i

Adaptive clinical trial with sample size reassessment

|i Treatment 1 _ |i i
R

Increased
sample size

ss

Adaptive clinical trial with response adaptive randomisation

|i Standard of care

[ ] ® @
|' Treatment 1 |' '

Allocation ratio adapted to
e o favourenrolment to treatment 1

|i Standard of care

Adaptive clinical trial with adaptive enrichment design

R0 S Treatment 1 : T
" s W1

e o o : e’e
Standard of :
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Thorlund et al. BMJ 2018



Update
Randomization
Probabilities

Termination
Graduation /g, Rules (per arm)
Yy

O)
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Update
Predictive
Probabilities

SCREENING
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Optional MRI
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EE Blood Draw
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+ Paclitel
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Surgery

TAn hvestigational combin ation of one or mo re age nts may be used to replace all or some of the standa rd the rapy

WSG GmbH

*Patients who are HER2+ nmy also receive trastuzumab (He rceptin)
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TNBC: n=103
Estimated pCR Standard vs

I'S PY Standard+Pembro 22% vs
62%

Success probability Phase |
99%
Reality: Keynote 522:
PCR 51% vs. 65%

B
(]

TNBC: n=116
Estimated pCR Standard vs.
Standard+Carbo+Veliparib 26%

vs. 51% Success probability .
Phase Il 88% * : >

h_/

Reality: BRIGHTNESS: o

PCR 53% vs. 31% fiir Kombi, 58% D
for Carbo w/out Veliparib ® O
(I

\ o 0 _
[ — )

A\
: AMG386

@ \ELPARI ® O
@ NERATINEB ® O
o] o] o] o o] o] (] (o] o (o]
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
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Basket trial

Enroll multiple disease types
Single protocol

Central screening and identification of patients

Molecular profiling

WOMEN'S
HEALTHCARE
STUDY GROUP

!

!

Marker-
defined
Cohort 1

Marker-
defined
Cohort 2
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TA 1

TA2

11.03.2020
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Cancers enriched
for TRK fusions
@ Frequency >90%

Cancers harbouring TRK
fusions at lower frequencies

® 5%to25%
@ <5%

Lung cancer

Breast cancer -

Secretory breast carcinoma

Gastrointestinal
stromal tumour
(pan-negative)
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Spitzoid tumours -
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Paediatric cancers
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ORIGINAL ARTICLE

Efficacy of Larotrectinib in TRK Fusion
Positive Cancers in Adults and Childre

A. Drilen, T.W. Laetsch, S. Kummar, S.G. DuBois, U.N. Lassen, G.D. Derr
M. Nathenson, R.C. Doebele, A.F. Farago, A.S. Pappo, B. Turpin, A. Dowlati;
M.S. Brose, L, Mascarenhas, N, Federman, J. Berlin, W.S. El-Deiry, C, Baik,
J. Deeken, V. Boni, R. Nagasubramanian, M. Taylor, E.R. Rudzinski,
F. Meric-Bernstam, D.P.S. Sohal, P.C. Ma, L.E. Raez, J.F. Hechtman, R. Benayed,
M. Ladanyi, B.B. Tuch, K. Ebata, S. Cruickshank, N.C. Ku, M.C. Cox,
D.S. Hawkins, D.S. Hong, and D.M. Hyman

A Maximum Change in Tumor Size, According to Tumor Type

Maximum Change in Tumor Size (%)

Thyrold tumor [l Soft-tissue sarcoma Appendix tumor | Salivary-gland tumor
B Colontumor [l Lung tumor i IFS B Cholangiocarcinoma
B Melanoma W GIST I Breast tumor B Pancreatic tumor

i

No phase Il possible
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Pembrolizumab
1. Agnostic approval
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PD-1 Blockade in Tumors
with Mismatch-Repair Deficiency

D.T. Le, .M. Uram, H. Wang, B.R. Bartlett, H. Kemberling,
A.D. Skora, B.5. Luber, N.5. Azad, D. Laheru, B. Biedrzycki,
A. Zaheer, G.A. Fisher, T.5. Crocenzi, |.). Lee, 5.M. Duffy, R.M. Goldberg
i, F. Bhaijee, T. Huebner, R.H. Hruban, L.D. Wood,
M. Papadopoulos, KW. Kinzler, 5. Zhou, T.C. Coarnish

A. Diaz, Jr

A.D. Eyring,

R.C. Donehower,

A, de |.I : "--.|.l"| L5 I'1 Kosh
M. Cuka, D.M. Pardo

J.M. Taube, R.A. Anders, ).R. Eshleman, B. Vogelstein, and

A Progression.free Sunival in Cohors with Colerental Cancer B Owinall Sursival in Cohorts with Celorectal Cancer
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=50
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1o Pt by log-rank sest Lot P03 by bogrank sz
W Miismatch repair-proficient colorectal cancer Ll E l'-I
[.T% did
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B Mismaich repair-deficient nomcolorectal cancer = '| Mismatch repasr—defioien
= i i [TEI
i Wismatch repair-deficins i
"ii 04 T o
2% imcrease (progressive disease) !h £
- 1 F Flismate® ragier-prolicen
0.7 . ) -
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o T T T 1 LR T T T T
0% decrease [partial responia) [ 3 [ 1 12 15 [ 3 & [ 11 15
Months Months
Mo, at Risk Pdo, at Risk
Migmatch repaie— 11 ] L3 2 o o Mismaich repai-— 11 2 7 5 1 0
deficient deficier
el grmatch repa i Il F] ] [ o o Mismabch repai-— n 1z 5 1 1 o
praficient proficens

11.03.2020
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ESCAT criteria
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Table 2. The ESCAT

ESCAT evid: tier q d level of evids Clinical value class Clinical implication

Ready for rou L Akeration-drug |-A: prospective, randomised chnical trials show Drug administered to patients  Access to the treatment

tine use match is associated

Investigational

Hypothetical
target

Combination

development

with improved out-
come in dinical
trials

¥: altenation-dnug
match is associated
with antitumour ac

tivity, but magn-

tude of benefit is

unknown

i atteration-drug
match suspected to
improve outcome
based on clinical
trial data in other
tumour type(s) or
with similar mo-
lecular alteration

V: pre-dinicd evi
dence of
actionabiity

V: alteration-drug
match is associated
with objective re-
sponse, but without
chnically meaning-
ful benefit

X lack of evidence for
actionability

the alteration-drug match in a specific tumous
type results in a clinically meaningful improve-
ment of a survival end point

|8 prospective, non-randomised cinical trials
show that the alteration-drug match In a spe-
afic tumout type, results in cinically meaning-
ful benefit as defined by ESMO MCBS 1.1

I-C: dinical triads across tumour types or basket
diinical trials show clinical benefit assoclated
with the alteration-drug match, with smilar

benefit observed
with the
Type ex

show pa
spedfic akkeration in a specific tume
perience chnically meaningful benefit with

I-A: retrospectiv

watched drug compared with alteration-nega-

tive patients

1I-8: prospective clinical trial(s) show the alter
ation-drug match in a spedfic tumour type
results In increased resporsiveness when
reated with a matched drug, however, no
data cumently available on survival end points

WI-A: clinical benefit demonstrated in patients
with the specific alteration (as ters | and Il
abowve) but in a different tumour type. Limited/
absence of clinical evidence available for the

patient-specific cancer type or broadly across
cances types
lll-8: an alteration that has a dmilar predicted

functional Impact as an dready studied ter |

abnormality in the same gene or pathway, but
does not have associated supportive clinical
data
IV-A: evadence that the altesation or a functiona-
tion influences drug sensitivity

in predinical in vitro of in vivo models

V-8 actionability predicted in siico

Prospective gudies show that targeted therapy

is associated with objective responses, but this

does not lead to improved outcome

No evidence that the genomic alteration is thera
peutically actionable

with the specific molecular should be

v" Molecular classification:

improved clinical cutcome
In prospective dlinical
wrialfs)

Drug administered to 3 mo: Treatment 1o be consid
lecularly defined patient
population s likely to result
in clinical benefit in a given

umour type, but additional ther as a prospective
data are needed registry of as a pro-

spective clinical trial

Drug previously shown to Clinical trials to be dis
benefit the molecularly cussed with patients
defined subset in another
tumaour type (ot with a dif-
ferent mutation in the
same gene), efficacy there-
fore Is antid pated for but
not proved

Actionability Is predicted Treatment should ‘only
based on predlinicd stud- be considered” in the
ies, no conclusive clinical context of early clin
data available ical trials. Lack of din

ical data should be
stressed to patients
Drug is active but does not Clinicad trials assessing

prolong ¥ drug combination

ably in part due to mecha strategies could be
nisms of adaptation considered

These is no evidence, clinical The finding should not
or preclinical, that a gen be taken into ac
omic alteration & a poten- count for clinical
val therapeutic target decigon

Based on Clinical evidence for molecular
targets ESCAT (Mateo, Ann Oncol 2019)

v

%5

I: targets ready for implementation in
routine clinical decisions

IIl: investigational targets that likely define a
patient population that benefits from a
targeted drug, but additional data are

llI: clinical benefit previously demonstrated
in other tumors types or for similar
molecular targets

IV: preclinial evidence of actionability

V: evidence supporting co-targeting
approaches

X: lack of evidence for actionability

Mateo, Ann Oncol 2018
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Table 2. The ESCAT
ESCAT evidence tier Required level of evidence Clinical value class Clinical implication
Ready for rou- I: Alteration-drug I-A: prospective, randomised clinical trials show Drug administered to patients§ Access to the treatment
tine use match is associated the alteration-drug match in a specific tumour with the specific molecular should be considered
with improved out- type results in a clinically meaningful improve- alteration has led to standard of care y
come in dinical ment of a survival end point improved clinical outcome
trials I-B: prospective, non-randomised clinical trials in prospective clinical
show that the alteration-drug matchin a spe- trial(s)
dific tumour type, results in clinically meaning-

MCBS 11

I-C dinical trials across tumour types or basket
clinical trials show clinical benefit associated
with the alteration-drug match, with similar
benefit observed across tumour types

Examples: EGFRm lung, T790M lung, ALKr lung, ROS1 lung, BRAFm lung/melan, HER2amp breast,
METm lung, etc.

Mateo, Ann Oncol 2018
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Response rate

B-RAF + MEK inhibitor in NSCLC AL .
(V600E BRAF mutation) Lancet Oncol 2017 | Is response reproduuble
(Interobserver-variability)?
Response rate=survival?

1 mman Is pCR= survival? ‘I
~1-2% NSCLC

EGFR inhibitor in NSCLC
(EGFR mutation) Lancet Oncol 2012

F

ol __ H‘ ‘ | - TN
=¥ E, l '-:',
2 - e
: ™
~11% NSCLC ~1-2% NSCLC ~0.1-3% NSCLC _

11.(.20 WSG GmbH Jordi Remon

or in NSCLC
o) Li JCO 2018

~3% NS5CLC




Rapid development

Would Real-World
Evidenz be a better

The new trend in oncology drug alternative?

Phase 1 Phase Il >~ Phe

Phasel _ Phase lll

MPDL3280A |

Pembrolizumak

Nivolumab | (D 286
] vy * FDA
Ceritinib | (L) 304 approval
e on phase
Crizotinib 550 I/1l data
. . ) Z Z /-
0 200 400 600 800 1000 1200 1

11.03.
Number of patients Postel-Vinay 5 et al, Annals of Oncology 201 4|



Confirmatory trials?
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Pembr‘olizumab in melanorna‘ ‘ ‘ \ ‘ ‘

Nivolumab in melanoma

PTmbrolizumab in NSCL%:
Atezolizumab in urothelial carcinoma ‘
Niv‘olumab in urothelial carcinoma
Durvalumab ir‘\ urothe‘lial carcinoma
Avelumab irl urothe‘lial carcinoma
Atezolizumab in u‘rothelia‘l carcinoma?®
Pmerolianmab in‘ urothe‘lial carcinoma®
Nivolumab in Hodg‘;kin lymphoma

Pembrolizumab in Hodgkin lymphoma
\ \ |
Pembrolizumab in HNSCC
\ ‘ \

Avelumab in Merkel cell carcinoma

|
Pembrolizumab in MSI-H solid tumours
" ‘ | _-

Nivolumab in MSI-H CRC

3 . ‘ Ipilimumab in MSI-H CRC
Time on the US market in the absence ! ! !
of further post-marketing efficacy data | Pembrolizumab in gastric
or GEJ adenocarcinoma
= Time after positive confirmatory Nivol bin HCC
results published valuman in i

= Time after negative confirmatory Pembrolizumab in HCC
results published \
Pembrolizumab in PMBCL
Time after changes to the drug
label (for example, restricting use) Pembrolizumab in cervical cancer

Additional indication granted Nivoluhab inSCIE
accelerated approval

‘ Additior}al indication granted regular ‘ ‘
11.03.2020 e Atezolizumab in TNBC IR GillPasad Nat Rev 2019
\

I I I I

| | | | | | | | | | | | | |
May Sep Jan May Sep Jan May  Sep  Jan May Sep Jan May  Sep Jan May  Sep
2014 2014 2015 2015  201%5 2016 2016 2016 2017 2017 2017 2018 2018 2018 2019 2019 2019

Pembrolizumab in SCLC Q




Flatiron Plattform
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| Structured Data ~Unstructured D at : Irs :
s Physician ! Praets y
Notes . ) ; ,

Lim g EN ey | et
== Demographics Report ! 1
- P B
Electronic Health [ :

VISILS 1 . ¢ 1

Record \ Pathology : Lzb '

t Report [ .

Discharge N i— ------ r-- ‘ '

e-Prescribing Notes ! H

Structured Dotal Unstruc tured
Processin Data
9 Research pwes“mg

Grade Data

FLATIRON
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After PSM*
Median PFS 95% Cl
100, (months)
PAL+LET 20.0 17.6-23.7
80 4 LET 12.1 10.3-15.2
»®
S 60
v
@
@
L
5
g 40 4
g
20
Hazard Ratio=0.55
95% CI (0.45-0.66)
P<0.0001
o T T T | | | | |
0 6 12 18 24 30 36 42 48
Patients at risk, n: Time, mo
— 5 426 300 202 128 89 45 20
—_— 456 264 168 114 59 28 14 7 2

Presented at the San Antonio Breast Cancer Symposium 2019; P1-19-02

Overall Survival for First-Line Palbociclib Plus Letrozole vs
Letrozole Alone for HR+/HER2- Metastatic Breast Cancer Patients

in US Real-World Clinical Practice

Angela DeMichele, MD," Massimo Cristofanilli, MD 2 Adam Brufsky, MD, PhD,?
Xianchen Liu, MD, PhD,* Jack Mardekian, PhD,* Lynn McRoy, MD.* Rachel M.
Layman, MD,® Hope S. Rugo, MD.? Richard S. Finn, MD7

Uniersity of Pennaytvania, College of Medicing, Phisdeiphia, PA. USA “Morthwestern University, Feinberg School of Medicine. Chicaga, IL US&, *Uniarsity of
Pitsburgh, Gollege of Medicing, Pitsbargh, PA. USA “Plizer Inc, New York, MY, LISA *The Uriversiy of Texas MD Anderson Cancer Genler. Houston, T, USA
EUniversity of Calfornia San Francisco Helen Diker Family Compretensive Cancer Genter. San Francisco, GA, USA. TDiavd Geflen School of Medicing ot
University of Cakfomia Los Argeles, Sarta Morica, GA. USA

* PSM stabilized weight adjusted numbers of patients at risk are shown

LET=letrozole; PAL=palbociclib; PFS=progression-free survival; PSM=propensity score matching



1. Problem: Infrastructure!!!

INSTITUTIONAL DATABASE
e —-..

Ll J <— Surgical Pathology

Ll,J

Patient Scheduling System —»

MSK-IMPACT Results —>»

<«— Electronic Medical Record

First lesson: These studies require unique support infrastructure
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TYPES OF DATA

STRUCTURED DATA UNSTRUCTURED DATA

A
. : : Electronic 1] Medication [ [I2 Medication R
Molecular inclusion/ ® 2 e pill dispensers ’_I prescribed ‘ ‘ instructions Medicationtiaken
exclusion criteria » » » : Diaries
+ Gene as i \g - Medication . mecﬁ;?tion Medication filled | Dose Route Allergies Herbal remedies
« Alteration class - | t | Alisinsiive
» Variant Out-of-pocket :
aria ¢ NDC RxNorm expenses therqples
Demographics HL7 !
. Encounters Employee sick days Visit type and time Chief complaint
- W
A R g Diagnoses Death records SNOMED  ICD-9 Défigzr:g:iisal
I Mé: 7 o T Jnosis
Molecularly Eligible Cohort - ww Procetures| | : o 109 |||
w. i PERSONAL LOINC  Pathology, ‘
Diagnostics (ordered) i HEALTH MONITORS, hlst_ology REPORTS
RECORDS TESTS. .. [ECG_ Radiology | | | Vet e
Diagnostics (results) L‘zlt)a\{aslils%sg \
Genetics i PATIENTS :{ 23andMe.com SNPs, arrays |
Social history & PR E i Police records Tobacco/alcohol use | | |
Family history $ Ancestry.com o | i
Symptoms Indirect from OTC purchases T
Fitness club memberships CREDIT ‘
Lifestyle grocery store purchases ' E CKD
= PURCHASES:
Socioeconomic . . Census records, Zillow, LinkedIn *
Social network Facebook friends, Twitter hashtags
Y Climate, weather, public health databases, | i =
Environment HealthMap.org, GIS maps, EPA, phone GPS L) News feeds
< >
Probabilistic linkage to validate existing data or fill in missing data
Examples of biomedical data Ability to link data to an individual Data quantity

11.03.2020

Pharmacy data
D Claims data

Data outside of health care system

Health care center (electronic
2l health record) data

| Registry or clinical trial data

= Easier to link to individuals
m Harder to link to individuals
= Only aggregate data exists

ess

ejep Jo sadAy mau uie3qo o3 abeyui) 213s1iGeqold



2. Problem: Different biology
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Rate of actionability varies markedly by cancer type

90.0

B Level 1 —FDA

B Level 2A— NCCN

700 B Level 3A - Clinical Trials
. Afpeﬁsfb approved May. 24, 2019

500

100

300

il

iy

) lllll--______

Percent of Tumor-Type Specific Samples

& & & ¢
f f é{}\ é&d"b bp‘o‘é& .;f J;t ;C:éf "i;cﬁixhw "l «\é; ‘B‘p f ‘§<P (_P? oé& '&@ﬁ"éﬁl &Z‘(ﬁ& &‘p et?f ‘IFQ“‘ \f é(i;#c?@;\f ch&
& -\‘° & & 4 & o *"’ & & &
FE YT P ‘“\f@f@o& A G‘W
& o & & & @ & ﬁf &
& & 5 X o
@ Memorial Sloan Kettering
cokb.org, Chakravarty, Gao, Schultz, 1CO PO, 2017, DOI: 10.1200/P0.17.00011 Cancer Center
11.03.2020 24

Hyman ASCO 2019



Response rate according to
mutation and tumor types WOMENS
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Hotspot Non-hotspot
ECD Kinase domain  TMD/ICD

Exon 20 Kinase 3
S310 insertion V777 L7556 Other Other domain Other o““'“:’;'“gg"""';,

Breast @ . ‘ Q @ (©)
Lung O ( \ O O O

=
Bladder ( ) o O @ O
N Median best change (%)
_ A>\ r - AJ‘ +
g Colorectal O O O O O [®) [D ?20
= B M -40
% Bilarytract ) O &, O o) B -60
2 i M -80
3+
o Cervical O (®) N patients
5
Endometrial () ® ®) O @) <>\
@),
Gastroesophageal () @) O o > =
' ./
Ovarian O C) O

Best response

B Complete/partial response
M Stable disease

M Progressive disease
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Randomized trials

WOMEN'S
HEALTHCARE
STUDY GROUP

* Gold standard in most (but not all)
Indications

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

Rory Collins, F.R.S., Louise Bowman, M.D., F.R.C.P., Martin Landray, Ph.D., F.R.C.P,,
and Richard Peto, F.R.S.
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Randomization Provides Evidence about Treatment Effects That Can Be Trusted

Randomization results in groups of patients that are balanced (give or take the play of chance) with respect to their risks of all types of health
outcomes. Consequently, in sufficiently large randomized trials, the effects of a treatment can be reliably assessed.

Nonrandomized observational studies may be able to detect large treatment effects. However, the potential biases can be appreciable, so
such studies cannot be trusted when the benefits or harms of a treatment are actually null or only moderate.

Obstacles to Randomized Trials Should be Removed to Protect Patients

Increased focus on adherence to rules rather than on the scientific principles that underlie randomized trials has substantially increased the
complexity and cost of trials,

Promotion of nonrandomized analyses of databases as a rapid source of “real-world evidence” about the effects of treatments is a false solu-
tion to the problems caused by the bureaucratic burdens imposed on randomized trials.

Instead, obstacles to randomized trials should be removed to allow more new treatments to become available and to facilitate the reliable
assessment of existing treatments.
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Recommendations 2020
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* Appropriate trial guidelines based on
scientific principles

* Developed in partnership

* Enhanced recruitment faster and more
predictable due to use of EHR

* Broader and more generalizable: Avoid
unduly restrictive inclusion and exclusion
criteria

* Improve quality (monitoring, FU, PRO's)
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