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p@e What is RWx?

- 1
Real-World Evidence (RWE) " Real-World Data (RWD)

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

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

. Electronic Health Records (EHRS)

. Claims and Billing data

. Product and Disease Registries

. Patient-generated Data (mobile devices,

wearable devices, social media)

Real-World Study (RWS)

. Literature
is a research or study to generate, collect or utilize RWD to provide RWE,
including but not limited to, randomized trials, including large simple trials,
pragmatic trials, and observational studies (prospective and/or «  Clinical Labs
retrospective).

. Prior Clinical Trials

1. FDA issued the guidance Use of Real-World Evidence to Support Regulatory Decision-Making for Medical Devices on August 31, 2017. 3



p@e Real-World Data (RWD) Characteristics

Databases (Type) Therapeutic Areas

Region All Oncology
¢ Truven MarketScan (Claim); + Symphony (Claim);
* HealthVerity (HV) (EMR and claim); * Flatiron (EMR);
us « Patient Like Me (PLM) (Patient-reported +  CancerLinQ (EMR);
data); * SEER (Registry)

» NHANES (National Health and Nutrition

Examination Survey) (Survey)

UK « CPRD (EMR) » Simulacrum (Registry)

* EHRA4CR Insite Platform (Europe

Pan-Europe )
hospital network) (EMR)

Table. Example Sources of RWD

Unstructured

TN

Inherently Heterogeneous

variable

‘ centered ,

Figure. RWD Characteristics




p@e The Opportunities of RWE in Drug Development
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B-Cell Lymphoma CLL Cardiovascular AEs
1L HCC Treatment Patt
reatment Fattem Patient Recruitment (CVAEs) Investigation
- TS ~_
gy RWD RWD — RWD
W MarketScan (Claims, US) = Symphony (Claims, US) = Flatiron (EMR, US)

c " ‘ c ; K% Cooperation .
%ﬁ Pr(:)(()j%i:a:/z:ation and k‘vdi CI(i)r?icF;):Irgrlac:arr]ation (CO) Zvi pealth Economics &

Outcomes Research (HEOR)
Strategy Team (PVS)

Busi | ¢ l Business Impact
) (4 Business Impact ) usiness Impac ) (o Help clinicians optimize
CCL_? Support better pipeline Ccl) Support find target D treatment decisions
planning population



p@e Case #1 1L HCC Treatment Pattern

* Background
Sty Map the treatment pattern for first-line HCC
‘E 1L HCC Treatment Pattern patients to support product valuation and
strategy at the early discovery stage
= gy y y stag

Ull MarketScan (Claims, US)

Kﬁ Cooperation

£¥i Product Valuation and

Strategy Team (PVS)

i Business Impact
© Support better pipeline

planning



p@e Case #1 1L HCC Treatment Pattern

. Database The MarketScan databases are a family of administrative claims databases that contain data on inpatient
MarketScan (Claims) and outpatient claims, outpatient prescription claims, clinical utilization records, and healthcare expenditures.
Data sets Tables Data Connection

Table Name i Hardcopy

Healthcare

Service Table (Dataset) (l,?laat:‘;et . sas7bdat.gz
e ek Services Inpatient Admissions (1) (r:::((:arii{/{/\\//;
Medi L tal
;: sargdsupﬁtg_mteT - Inpatient Services (S) ccaesyyv; Data _Access Platform
e IEZL rr;uu[ tlss ate mdcrsyyv o Microsoft Azure
Outpatient Services (O ccaeoyyv; i
Health and productivity management P © mdcro))//{/v Databricks
(HPM) Facility Headers (F) ccaefyyv;
o mderfyyv Data Access &
Dental Outpatient Pharmaceutical Claims (D) | ccaedyyy; .
Hospital mdcrdyyv AnaIySIS Language
Inpatient drug link Enroliment Annual Enroliment File (A) ccaeayyv; . Python/R/SQL
EMR-claims link mdcrayyv
Benefit plan design Enrollment Detail (T) ccaetyyv;
mdcrtyyv

BeiGene licensed 10M person sample MarketScan 8
Commercial and Medicare supplemental databases



p@e Case #1 1L HCC Treatment Pattern

® 1 L HCC Patient Identification according to treatment pathway of MarketScan

Continuous enrollment 6 months : Continuous enrollment >=90d

e
>

- i Continuous enrollmént >=60d

A

|

No resection or LRT within DxIndex+90d

No anti-cancer related drugs _

* ® ® o S

No medical claims with a
diagnosis of HCC

01Jan2018 Diagnosis 1L treatment 31Mar2019
index date start date
(Dxlndex) The earliest date of

claims with HCC related

The earliest date of claims X
systemic cancer therapy

with diagnosis code
(ICD10: C22.0 and C22.8;
ICD9: 1550, 1551, 1552)

Enroliment Time



p@e Case #1 1L HCC Treatment Pattern

Resection / LRT 1t Line Systemic Thera
® Results - : rT— =

N=1179 N= 838
= S Detail please refer to page 2017-2018 HCC new Detail please refer to page 2018-2019Q1 HCC new
Detail criteria please refer to e . —
H C C Treat m ent FI OW Newly dlagnos')ed HCC duringpgg17- patients — Resection/LRT patients — 11 treatments and page 1st Line
2018 Received STy,
_E» Resection or LRT Received

17% (| 1L Therapy within
90d after index Dx

* 19% received resection

* 2% received liver transplant

* 65% received TA(C)E

2 * 21% received ablation

Newly Diagnosed * 4% received destruction Lenvatinib 28%
Advanced HCC

Sorafenib 58%

Nivolumab 15%
* Median age 62 at dx S o
* 72% male
* 28% female
Not Received Not Received 1L

Resection or LRT @Therapy/reseaion/LRT

within 90d after index
f data dX

Median gap b/t dx and LRT = 30 days > I Median gap b/t dx and 1L = 23 days >

Notes: LRT = locoregional therapy



p@e Case #2 B-Cell Lymphoma Patient Recruitment

*  Background

=
===

bl

&

Study ® Identify potential new sites and patients to support
B-Cell Lymphoma recruitment and help increase enrollment for a study
Patient Recruitment in patients with previously treated B-Cell Lymphoma
AWD at the study execution stage

Symphony (Claims, US)

Cooperation
Clinical Operation (CO)

Business Impact
Support find target
population

11



p@e Case #2 B-Cell Lymphoma Patient Recruitment

®  Database

Symphony Data Model

Symphony Data is a leading health
care and insurance administrative

Patient Visitsa  Healthcare
Professional

outsourcing and information 29 &
management services provider () |:>
N

Patient Presents Prescription
at a Pharmacy

i

Claim Submitted to
Third Party for
Payment of

Services

CMS 1450
CMS 1500

Claim Submitted to
Third Party for
Payment of

Services

Rx -
NCPDP

Date of Service

Services Rendered
Procedures

*  Tests

Drugs

Diagnoses associated with

Visit

Physician

Date Written
Date Dispensed
Drug
Quantity/Units
Days of Supply
Payer/Third Party
Physician

Data Connection
e« Server

Data Access
Platform
 Rstudio/Dbeaver

Data Access &
Analysis Language
« R/SQL

Data Visualization

« PowerBI

12



p@e Case #2 B-Cell Lymphoma Patient Recruitment

) . Patients have CLL/SLL, WM, MCL, MZL diagnosis record ICD 10 codes:
Potential target starting from Sep2015-Jun2021 CLL: C911x; WM: C880; MCL:
pat|en-|: (N=479,569) C831x; MZL: C884
identification
process Patients ever have Acala episodes (including: Acala

[ . mono, Acala + any other drug combo) Drug generic: Acalabrutinib
Accordlng to (N=6527)
protocol (I/E
Cl’ltel’la) Age >= 18 in year 2021

(N=6527)

Exclude patients with history of prolymphocytic leukemia

ICD 10:
(N=6496) CD 10: C913x, C916x

Exclude patients with history of zanubrutinib
(N=6424)

Combine with Zip code to draw distribution map 13

Drug generic: Zanubrutinib




p@e Case #2 B-Cell Lymphoma Patient Recruitment

® Potential target patient distribution map
Choropleth Maps v Eé_) Mo Fainate v Filters N

Male Female

L Search

4.16K 2.27K

State State Code Zip3 5reqency Percentage Filters on this page
ol > Texas X 750 72 1.12%
§ e last_acala - Year v
- Texas DX 752 69 1.07% is (All)
B Florida FL 334 62 097%
g / Illinois IL 600 62 0.97% step1 v
i Oregon  OR 974 59 092% is (Al
0
Nevada NV 891 55 0.86% step? o
New York  NY 17 47 0.73% is (All)
. Illinois IL 606 45 0.70%
Arizona  AZ 852 43 0.67% _Stezﬁ b 4
Washington WA 983 2 065% IS
New Jersey NJ 070 40 0.62% stepd 7
South sc 294 40 0.62% is (All)
Carolina
Florida FL 330 37 0.58% step5 Vo
Colorado €O 800 35 0.54% 8t
Bty y California__ CA 945 34 0.53%

2021 Mirosh Coporatn GS(2021)1721, 6 2021 Ters Total 6424 100.00% [ 14
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p@ﬁe Case #3 CLL Cardiovascular AEs (CVAESs) Investigation

:

Background
Study ® The cardiotoxicity profile of BTK inhibitor has been
CLL Cardiovascular AEs noted in previous trials and real-world studies and
(CVAESs) Investigation . . . .
poses a major limitation to its use as a treat to
! RWD progression strategy.
= Flatiron (EMR, US) o

Dive deep into the relationship between the BTK

YAf Cooperation inhibitor and CVAEs to help clinicians optimize
Health Economics & . . . .
HEYN i omes Research (HEOR) treatment decisions to achieve improved outcomes.

Business Impact

) Help clinicians optimize
@ treatment decisions

15
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p@je Case #3 CLL Cardiovascular AEs (CVAESs) Investigation

I ﬂ
~, 7
@ Logistic reg.
7 ~
Periph
& St

Main objectives of updated Objective 1: To evaluation the association between CV risk factors and CV AEs
Objective 2: To evaluate relationship between therapy selection and CV AEs after adjusting for baseline CV risk

analysis:

Dependent Variables: . Any CV AE .
(Binary outcome) .-
Sample size: Total N=515

. BTK inhibitor (n=191)
. Intensive: primarily bendamustine plus anti-CD20 therapy and fludarabine, cyclophosphamide plus anti-CD20 therapy (n=195)
. Non-intensive: (primarily anti-CD20therapy alone and chlorambucil plus anti-CD20 therapy) (n=129)

10
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p@é Case #3 CLL Cardiovascular AEs (CVAESs) Investigation

* Flatiron

z Structured
Flatiron is an oncology Demographics Data Processing
platform that aggregates

patient data from
electronic health EHR

records (EHR), lab and Pathology | Discharge Notes Unstructured
medical claims and Physician Notes Data Processing RWE
matches it with patient . Database
trial data. Radiology Report

T

oﬂo —

Hospital Reports

Overview of Flatiron’s EHR Data Processing
17
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p@je Case #3 CLL Cardiovascular AEs (CVAESs) Investigation

Overview of Flatiron Real-World Data Products

Core Registries + Supplemental Clinico-Genomic Databases (CGDBSs)

v/ Structured / unstructured tumor-specific clinical
data variables

v/ Tumor-specific Flatiron clinical data linked to

Data Model deep genomic data provided by Foundation
v/ Various supplemental variables can be added on Medicine sequencing data
iR onhiydciversariot dayssconcy v Biannual refreshes (quarterly refreshes starting

v Supplemental: Monthly or quarterly Q4 2019), 3 month recency

v/ Core: Diagnosis codes, line of therapy info, v Flatiron clinical data + FMI genomic data,
deceased status, demographics, labs Example Data including alterations (variant type / class,

Elements functional status) and complex signatures (TMB,

MSI, LOH, somatic / germline zygosity)

v Supplemental: Sites of mets, dose modification,
reasons for discontinuation, treatment spans

Core registries (current) and CGDBs (by Q1 2020) can power “spotlight” projects

“Spotlights”

Data Model Delivery Cadence Example Data Elements

v/ Custom data variables for a defined v/ One time or recurring delivery with v Adverse| events, real-world progression,
study subpopulation 3-4 month recency real-world tumor response
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p@je Case #3 CLL Cardiovascular AEs (CVAESs) Investigation

Chronic Lymphocytic Leukemia Data Model

From structured data From unstructured data Derived data elements
e  Demographics (year of birth, e  Confirmation of CLL diagnosis Line of therapy
gender, race, ethnicity, state) e  Date of diagnosis e  Regimen name
e  Diagnosis (ICD-9 codes and e g;\siesize;ygted(igl-rl;c‘) sSiL-L‘CLUSLL) e  Line number
L]
{;? ?_1 Occsosaniciie) . Lymphgdenopatgll'\y at diagnosis e Startdate
ISit= (daia ana hipe) e  Hepatosplenomegaly at diagnosis e Enddate
Labs & Vitals (test date, result e Bone marrow biopsy (date of first Mortality
date, test name, result with units, documented bone marrow biopsy) e  Date of death (month and year)
and normal ranges) ‘ e  Testing at diagnosis for first available ‘
e  Medication Administration (date, after diagnosis for the following*:
drug, dose and units) o Immunophenotyping by flow
e  Medication Orders (date, drug, cytometry or IHC
dose and units, route) © FISH _cytogenetlc te_stlng :
Performance Status (ECOG, date) 2 %Ia%shiilt;&%gteens?itr;(;testlng
Insurance (payer category, start Disease transformation
date, end date) e Date transformation was first
identified
. Next-generation sequencing (NGS)
testing status (flag only) and date of
NGS testing
e  Abstracted oral therapies
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p@je Case #3 CLL Cardiovascular AEs (CVAESs) Investigation

® Results

The study confirmed that higher baseline CV risk and treatment with BTK inhibitor
were independently

Clinical consideration may be warranted when selecting BTK inhibitor treatment
for CLL patients with higher CV

20
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® Database comparison

MarketScan (Claims, US) + Capture continuum of care: inpatiept, * 6-9 .months data lag .
outpatient, pharmacy data diagnosis, * No info about race, disease stage,
procedures, surgeries biomarker, lab result, ECOG, etc.
» Patient health plan enrollment details * Need to define line of therapy

+ Metropolitan Statistical Area (Location)
in the raw database

Symphony (Claims, US) + Short (1-2 months) data lag, inpatient, * No info about race, disease stage,
outpatient, pharmacy data; biomarker, lab result, ECOG, etc.
» Practitioner’s 5-digit postal zip code * Need to define line of therapy
Flatiron (EMR, US) * Has info about biomarker, race, ECOG  + Licensed by indication
+ Defined line of therapy » Just have state level info.

1 month data lag

21
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® Key data field definition comparison

Key data field Claims EMR Clinical Trial Dat
definition (MarketScan, Symphony) (Flatiron) inical Trial Data

Indication + Need to define by diagnosis Pre-defined + Pre-defined in protocol
code + Collected in EDC
Line of therapy * Need to define by users + Can provide business rule of * Pre-defined
(LOT) LOT + Collected in EDC
» Can provide derived variables
Drug/Therapy * Rx (Drug Table), Procedure * MedicationOrder and + Collected in EDC
(Inpatient & Outpatient) MedicationAdmin (structured)

» DrugEpisode (derived from
unstructured document)

Adverse Event * Need to define by diagnosis + Can request dataset based on » Collected in EDC or
code unstructured data Safety database
Overall Survival + Derived from discharge status * Mortality table + Collected in EDC

(structured/unstructured/external)
22
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