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Categories of RWD definitions and sources

Category 1: Data collected in a non-RCT setting

Category 2: Data collected in a non-interventional/non- controlled setting
Category 3: Data collected in a non-experimental setting

Category 4: Others

Categories of RWD sources
Category A: Datasources(e.g., databases and registries)
Category B: Study designs that generate RWD (e.g.,observational
studies and pragmatic clinical trials[PCTs])
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Frequency of used definitions in literature
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Applications

Techniques

RWD:
Machine
learning and
algorithm
development
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The challenges of the clinical investigator
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Distribution of Soft tissue versus Bone sarcoma (n = 5749) 56 unique histology (n = 5749)

Soft tissue 86.6%

Soft Tissue, N = 4900

eresevreos: ASCO ANNUAL MEETING 17 | #ASCO17

Slides are the property of the author. Permission required for reuse.

Gounder M, ASCO 2017

Soft tissue sarcoma, NOS 16.4%

Leiomyosarcoma 20.3%
GIST 8.6%

Undifferentiated Pleomorphic Sarcoma 6.0%

Rhabdomyosarcoma 4.9%

Other 13.9%
Angiosarcoma 4.4%
Bone 13.4%
Synovial Sarcoma 4.4% A
PP pisamarpiposagspma 0.3%
Well/De-differentiated liposarcoma 4.1% [ \ Well differentiated liposarcoma 1.7%
L Desmoid Tumor 2.1%

\
Solitary Fibrous Tumor 3.3% Myxoid Liposarcoma 2.5%
MPNST 2.9% Chondrosarcoma 2.5%

Presented by: Mrinal Gounder, MSKCC sreses: ASCO ANNUAL MEETING 17 | #ASCO17  presentedby: Mrinal Gounder, MSKGC

Slides are the property of the author. Permission required for reuse.
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RB1 15.8%

634x depth / ) 155

~62,000
mutations

CDK4 9.8%

ARID1A 2.0%
LRP1B 2.1%

~1200 MDM?2 9.8% ~ | CoNE122%

& JuN 2.3%
fUSIonS \ W STAT6 2.3%
/| ) : KDR 2.3%
ATRX 8.7% Lo o MLL2 2.3%
[ \ CTNNB1 2.4%
MCL1 2.4%
RICTOR 2.5%
$518 2.7%
/ | ¢ FRS2 2.8%
EWSR1 6.5% f PDGFRA 2.9%
/ PIK3CA 3.4%

MYC ;}%oﬁ39 3.8%

KIT 7.4%

Gounder M, ASCO 2017




Subtyping subtypes of subtypes:
GIST. Implications of Mutational Heterogeneity

Drug/ATP binding pocket
Imatinib resistant
Sunitinib sensitive

Kinase activation loop
Imatinib resistant
Sunitinib resistant
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Primary Mutations

Protein Domain

Ligand binding

Exon 9: 12% —_—
Exon 11: 70% >
Exon 13: 1% _ >
K642E

Exon 17: 1% _—

N822H/K, D820Y

Adapted from Gramza et al, Clinical Cancer Research 15:7510, 2009
Adapted from Evans et al, Science Translational Medicine, 2017

ATP binding

Activation Loop

Membrane

Secondary Mutations

Exon 14

Exon 17

Exon 18

V654A

T670I

D816A/G/HIV

D820A/EIGIY

N822H/K

Y823D

A829P

NR

Drug Sensitivity

IM SU RE

AV

Resistant
Intermediate
Sensitive

Not reported
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The ratlonale for testing EGFR PKiIs In
non-small cell lung cancer (NSCLC)

EGFR (aka HER1 or ErbB1l) is a RTK, closely related to three other growth
factor receptors: HER2 (neu, ErbB2), HER3 (Erb3), and HER4 (ErbB4)

The viral oncogene, v-erbB, is a truncated and constitutively activated form of
EGFR

EGFR is expressed in multiple cancer types at elevated levels relative to
normal tissues

Targeting EGFR was predicted to be a novel way to treat EGFR-expressing
cancer
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Clinical activity of EGFR PKIs in NSCLC

« Testing of gefitinib or erlotinib in NSCLC yielded response rates of 9-18% in
unselected populations

« EGFR expression did not predict response

* Response rates were higher in populations enriched for Asians, never
smokers, adenocarcinoma histology, and women

o CDDF
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Clinical activity of EGFR PKIs is strongly associated
with gain-of-function EGFR mutations

EGF ligand binding Tyrosine kinase Autophosphorylation

I v Y vy
718 745 776 8356 858 861 869 964
Exon:| 18 | 19 | 20 | 21 | 22 | 23 | 24 |
LREA
Paez64: Yolriele m
Lynch63: A PR ke AAS M A
Figure 1. Example of the Response to Gefitinib in a Patient with Refractory Non-Small-Cell Lung Cancer.
A computed tomographic scan of the chest in Patient 6 shows a large mass in the right lung before treatment with gefi- Pao67: W A ﬁ
tinib was begun (Panel A) and marked improvement six weeks after gefitinib was initiated (Panel B).
¥ gefitinib deletion A gefitinib point mutation

¥ erlotinib deletion A erlotinib point mutation
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Clinical activity of EGFR PKIs is strongly associated
with gain-of-function EGFR mutations

« 81% of tumors from individuals with partial responses to gefitinib or
erlotinib were found to have EGFR mutations

 In contrast, none of 29 refractory tumors had such mutations

« Mutations were more prevalent in non-smokers (51 vs. 9%), females (38

vs. 13%), cases of adenocarcinoma (31 vs. 2%), East Asian (29 vs. 10%
us)

Pao and Miller, JCO, 2005
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 The medical world is fragmenting into subsets
* So we will be dealing with very small groups of patients

» RWD/RWE
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The challenges of the practicing clinician

Pre-hospital

Hospital

Post-acute care
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So what’s the attraction of data-repositories
for the clinician?

For doctors Practicing in hospitals and private clinics?
* (Quality controls to pathway adherence

* Options for clinical decision making
* Financial controls

* Input mostly done by practice assistants (Medical data quality?)

For clinical investigators?
 Options for research

 Concern on privacy and use of genetic data

* Input mostly done by datagganagers and nurses
«:: CDDFE

Mayo RM et al, JOP
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But the empathy is missing

AND YET...............
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Google/Ascension deal (Nov. 2019)

e > 2500 medical centers (all non-academic)
* Data use without patient permission?
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e mPFS (95% Cl), months
L 9.4 (8.1-11.0)
=13) vs
[ ]
e 8.6 (73-10.3)
n=23427
p I [ ]
Ao - 8.9 (5.5-8.8
2 2 I n R C c n= 1295 ( )
1 T T T
& 8 10 12
Estimated mPFS + 95% CI (months)
mOS (95% CI), months
RWD-TKI e
n=5622 ] 20.8 (175-24.8)
RCT-TKI .
n=2312 26.2 (19.6-35.0)
RCT-control
n=965 21.8 (16.1-29.7)
T T T T
20 25 30 35
Estimated mOS + 95% CI (months)
© ORR (95% CI), %
RWD-TKI .
n=3925 ] 26.5 (19.6-34.8)
RCT-TKI .
n=2820 ] 25.0 (17.1-35.0)
RCT-control -
n=966" 8.5 (5.2-13.6)
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Moran et al; Future Oncology 2019 : (::UDDF 1 - > “

Estimated ORR = 95% CI (%)
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Challenges to convince clinicians

Proper and clear definitions of what RWD and RWE means
Simplify administrative procedures related to data

Address the issues of quality, completeness, and bias
when proposing RWD vs clinical trials
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