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Business drivers

Patient-focused drug development

® FDA guidance on the use of PROs in support of medical product labeling claim
® Increased attention on patient experience on treatment tolerability

Imperative need for new way of working

® Resource prioritized for key endpoints (such as OS, PFS, ORR for oncology trials, and
safety)

® PRO endpoints are secondary and exploratory; outputs often limited to standard
CSR outputs

e Company striving for faster timelines between database lock to filing of treatment
benefit evidence
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Understand PRO data and analysis

® PRO endpoints: describing patient’s experience while on treatment
o Symptomatic adverse events and tolerability
o Physical function
o Disease-related symptoms

® Complexity of PRO data by nature
o Instruments associated with different disease / indication
m Various rating scales
m Various scoring methods (eg. simple one-item score,
composite of several multiple-item scores, or one single
summary score)
o Large volume with same analysis for different questions / items (i.e.,
parameters)
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Piloting PRO Interactive Analyses

@ Spotfire Shln y Key learning from pilot

_ ~ experience:
PCOR  ETITTEZZMM Programming o positive feedback from

Scientist Analyst PRO scientists
‘ ’ e Main challenge lies in

analysis data
Biostatistician standardization and
readiness
e Require mindset shift
in supporting use of
interactive tools

Early collaboration to optimize use
of data visualization to supplement
PRO outputs and strengthen data
interpretation
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Interactive Standardized Framework

and analysis strategy

Integrate PRO interactive analysis approach part of data analysis flow
Start early to discuss interactive approach as project-level programming

Leverage interactive apps (Spotfire for patient-level access vs. Shiny for
inferential statistics) to gain agility and control scope

Standardize VADs and interactive
templates in Spotfire/Shiny for
PRO data across oncology
portfolio

Focus on commonly used analyses
for decision-making to ensure
consistency and quality

—

Training
To avoid scope creep

To show-case robustness of the
output

To optimize use of data for
analyses prioritization

phuse

© 2018, Genentech / Proprietary information — Please do not copy, distribute or use without prior written consent.



PRO Interactive Analyses Proposal - details

© Spotfire Shiny

by RStudio

ﬁam access to patient level data and \ Gain access to additional

additional analyses . :
) . . inferential analyses and p values
=  Demographic (patients with PRO
data)

« For each PRO score:
- Time to event
- Mixed model for change

» For each PRO score:
- Compliance by visit

- Mean score and change from from baseline
Baseline at each timepoint, PD - Easy cross check the results
and EoT between different visualization

- Summary of Clinically meaningful
changes
(improved/stable/deteriorated)

+ For selected PRO scores:
- Time to event and % respondery
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PRO Interactive Tool: Cover page

JE— -
File Edit View Insert Tools Help
- P oOEVEE =R(2C | vEmMO NI o4 2| 2EE Sk fh b~
Cover Page = Key Filters, instructions & Bookmarks Data Overview Demog Table Compliance Rate: C30

Protocol: GOnnnnn

Reporting Event: Support PRO exploratory analysis
Extraction Date:

Clinical Data Cutoff Date:

Data location: $PROD/xxxxx/libraries

Study Status:

Created by: XYZ

Created date: 2/26/2078

Version #: v1.0

Modified Date: 5/75/20718

Spotfire Version: 7.7

DISCLAIMER

This visualization package is developed to
support internal data review and exploratory analysis to
help inform PRO strateav. Please work with

Online

Table of Contents

JERN - R

Mean Plot of QS Score: C30

Ty
EEH

4 & o s || B
Mean Plot of Q@S Score Change from BL:

Y= Rull=

Analysis Type

Plot:

Instruction + Key Filters

Study Data Overview + demog

PRO Compliance

Summary Tables/Plot

Clinically Meaningful Changes

Time to Detericration

Sphaghetti Plot and listings

Documentation:

Business Rules
Validation Tracking

179 of 200 rows 0

Provides overview with table of contents and traceability information such as source data
location, data cutoff date, versions of software and application.
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Primary Setup, Business Rules, and
Bookmarks

Bookmarks
New bookmark name e

B3

Summary of Patients Who Improved, Worsened, or Remained Stable by Scale of
the SILC from Baseline, PRC-Evaluable for SILC

n @nala.roche.c 4/8/2018

Summary of Patients Who Improved, Worsened, or Remained Stable by Scale of
the EORTC QLQ-LC13 from Baseline, PRO-Evaluable for EORTC QLQ-LC13

@nala.roche.c 4/8/2018

ORTC Quality of Life Scores of EORTC QLQ-LC13 Compliance by Visit, PRO-
Evaluable for EORTC QLQ-LC13

e.c 2018

Summary of Patients Who Improved, Worsened, or Remained Stable by Scale of
the EORTC QLQ-C30 from Baseline

angx3@nala.roche.c 4/7/2018

EORTC Quality of Life Scores of EORTC QLQ-LC13 by Visit, PRO-Evaluable for
EORTC QLQ-LC13
wangx3@nala.roche.com, 4/7/2018

@nala.roche.c 2018

EORTQ Quality of Life Sgores of EORTC QLQ-LC13 Change from Baseline by Visit

EORTC Quality of Life EORTC QLQ-C30 Score Change from baseline by Visit
(table + plot)

wangx3@nala.roche.com, 4/6/2018

Symptoms in Lung Cancer Score Change from Baseline by Visit (Mean plots &
summary tables)

wangx3@nala.roche.com, 4/6/2018

EORTC Quality of Life Scores of EORTC QLQ-C30 v3 by Visit (Mena plots &
summary tables)

e.com, 4/6/2018

Symptoms in Lung Cancer Scores by Visit (Mean plots & summary tables)
wangx3@nala.roche.com, 4/5/2018

hoolse grouping variable: | Description of Planned Armv1  ~ 0

hoose analysis population: | Intent-to-Treat Patients  ~

or Webplayer users:
ilters: All filters are located on the right panel.
‘Reset All Filters and Markings" button on each visualization will clear your filtered selections and markings.

‘ShowModifiedFilters™ button will display what filters have been applied to each visualization page. This is critical for stakeholders to

earn underlying data in order to interprete the results correctly.

12

ntent-to-treat patients = randomized patients with at least one study drug taken

Business Rules:

PRO-Evaluable = patients with a non-missing baseline assessment and at least one non-missing post-baseline assessment.
. Compliance Rate:

« Baseline assessment was Cycle 1 Day 1. The denominator is the number of patients with baseline assessment, and whose non-missing treatment disc ontinuation
dates is later than or egual to the "Week x” date.

« For the row of Subtotal, denominator is the number of patients with baseline assessment and at least one non-missing record at post-baseline visits for the PRO
item/subscale.

. Clinic ally Meaningful Changes

« Baseline assessment was Cycle 1 Day 1. Pd = Progression of Disease; Tx = Treatment.

« 10-point difference is defined to be clinically meaningful on scales of EORTC-QLQ C30 (Oscba et al 1998). Patients reporting == 10
point increase on the function or GHS/HRQoL scales are ‘improved’, those reporting < 10 ‘remained stable’, and those >=10 decrease
have worsened. Patients reporting == 10 point decrease on the disease/treatment symptoms scales are ‘improved’ those reporting < 10
‘remained stable’, and those reporting a >=10 point increase have worsened.

0Centra| configuration to offer flexibility in choosing analysis population (eg. Intent-to-treat patients,
safety evaluable patients) and grouping variables (treatment, race) for summary results

9 Documentation helps users with instructions and understanding of business rules embedded in
visualization results

€) Bookmarks link to saved analysis results £
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Questionnaire Disposition Rate for EORTC

QLQ-C30

Go to: Cover Page; Data
Overview; Key Filters;

Reset All Fiters & Marking

ShowModifiedFilters

Table: Questionnaire
Analysis \Visit: (CYCLE 1
DAY 1, CYCLE 3 DAY 1,
CYCLE S DAY 1, CYCLET
DAY 1, CYCLE 9 DAY 1,
CYCLE 11 DAY 1, CYCLE
12 DAY 1, TREATMENT
DISCONTINUATION)

Choose analysis
population:

Intent-To-Treat Patients

Online

Questionnaire Disposition Rate by Visit for EORTC QLQ-C30, Intent-to-Treat Patients

ofiion Categ... v +

ted e @ ~
pected due to death Sex Strat Factor from Ix...

“F
(R
Race v1

[¥] AsiaN
[¥] BLACK
[¥] OTHER
[¥] WHITE

l«pected due to other re...
«pected due to progres...

Liver Metastasis at Enro...
N
¥y
Duestionnaire
Analysis Visit
Type to searchin list ¢
(All) 51 values
| cycLE 1 DAY 1
CYCLE2 DAY 1
| crcLE3 DAY 1

CYCLE 4 DAY 1
| cvcLE s DAY 1

P fiters changed 5 A

pme fiters are hidden. Show all
ol 815 rows 0 marked B columns Questionnaire

0% Stacked bar chart shows a good overview of patient disposition by treatment per scheduled
assessment

QFiIter options for sub-group analysis

QShow Modified Filters command reveals filters used for underlying data for accurate phuse
interpretation




Mean Line Plot of Quality of Life
Change from Baseline for EORT

Table: PRO
Questionnaire
Parameter
Description
(EMOTIONAL
FUNCTIONAL SCALE)

Week 1
Week 18,

Week 30, V
Week 4
Week
Week 7

Choose analysis
population:

Intent-To-Treat Populatio

Online

Scores
QLQ-C30 v3

Mean Line Plot of Quality of Life Scores Change from Baseline for EORTC QLQ-C30 v3, Intent-to-Treat Patients Filters D F X
EMOTIONAL FUNCTIONAL SCALE Color by:
20 Planned Trt Type h fiters
15 e T @ Trt1 Demog B v
®iC PRO Questionnaire B A
10 Parameter Category
i T - 4 Type arch in list
5 3 T 1 is e of Las Do
>(“ Pa Desc riptio OTIONA ONA A
0 g I Planned
T 1 - VT T el
. g | N
i >
-10 ==

w3 Wé ws w12 W15 w1 W24 W 36

W30

EORTC Quality of Life Scores Change from Baseline of WORTC QLQ C30 v..,

Baseline assessment was Cycle 1 Day 1. Pd = Progression of Disease; Tx = Treatment
Tre1 Trt 2
Parameter Description Visit Statistics N=51 N=59
EMOTIONAL w3 n 48 54
FUNCTIONAL SCALE Mean (SD) 1.74 (19.67) -0.31 (19.56)
Median 0.00 0.00
Min-Max -58.33- 66.67 -50.00 - 41.67
o w6 n 41 43
Mean (SD) 0.81(19.17) 1.16 (22.32)
Median 0.00 0.00
Min-Max -58.33- 66.67 -58.33 - 66.67
wo n 37 40
Mean (SD) 2.03(17.50) 479(21.34)

W4z

W 4s W57 W6 W75 W4 Timeof Timeof . =
First PO Last TX Parameter Description =
Doss - - hin list
) ype s
O COUGH
COUGHING
uestionnaire Listing (Marked) DIARRHOEA SYMPTO...
alysis DYSPHAGIA
bjec Visit Analysis Albly DYSPNOEA
D Parameter Description Window Value (N) F DYSPNOEA (SILC)
182 EMOTIONAL FUNCTIONAL SCALE  Week 30 9167 v| DYSPNOEA SYMPTOM. .
023  EMOTIONAL FUNCTIONAL SCALE  Week 3 Y | EMOTIONAL FUNCTIO..
242 EMOTIONAL FUNCTIONAL SCALE  Week 15 v| Analysis Visit Window
222 EMOTIONAL FUNCTIONAL SCALE  Week 75 v| — e
149 EMOTIONAL FUNCTIONAL SCALE ~ Week 3 | — o
821  EMOTIONAL FUNCTIONAL SCALE  Week 36 v| 'B';'! E‘"::ﬂ'”es
282 EMOTIONAL FUNCTIONAL SCALE  Week 12 v| T
91  EMOTIONAL FUNCTIONAL SCALE  Week 48 Y Week 6
482 EMOTIONAL FUNCTIONAL SCALE  Week 12 Y e
7785 EMOTIONAL FUNCTIONAL SCALE ~ Week 3 v| 5 fters changed A
Some filters are hidden Show all
1.218 of 72.993 rows 18 ked 53 columns PRO Questionnaire

Summary table has the same analysis results as CSR output

9 Graphic display of Mean % SE can help easily identify data trend and be used for publication
/conference

9 Marking data points for patient-level data review
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Proportion of Patients with Clinical Meaningful

Change from Baseline

t All Fitters & Markings

edFiltes

Enter EORTC threshold for MID:

. ol -

Choose responder variable: 5

I Change from Baseline Category
Respoender Derived in Spotfire

Dummy B Dummy C Dummy A Dummy B
Week 3 Week 6

Summary of Patients Who Improved, Worsened, or Remained Stable by Scale of the EORT...
PROC-Evaluable for EORTC QLQ-C30. % is calculated based on all non-missing data for the visit, while % for
subtotal of each visit is based on all patients with non-missing data for the PRO instrument subscale/item under
the treatment column.

Dummy A Dummy B Dummy C
Parameter Change from N=51 N=59 N=51 t

Description Visit Baseline Category N % N % N %

GLOBAL Week 3 Subtotal 48 941 % 54 9M5% 47 92.2%

gTE:T'-J'S‘ Improvement 1M 229% 9 167% 14 298%

SCALE Stable 26 542% 29 537% 20 426%

Worsening 1 229% 16 296 % 13 277%
Week 6 Subtotal 4 80.4 % 43 T29% 39 765%
Online

Dummy C Dummy A

325%

Dummy B
Week &

Questionnaire Listing (Marked)

Subject ID
20181
20661
20241
20424
20622
20625
22281

22481

Parameter
Description

GLOBAL HEAL..
GLOBAL HEAL..
GLOBAL HEAL.
GLOBAL HEAL..
GLOBAL HEAL..
GLOBAL HEAL..
GLOBAL HEAL..
GLOBAL HEAL..

Analysis
Visit

Window
Week 48
Week 45
Week 48
Week 48
Week 45
Week 48
Week 48
Week 45

o Dynamic calculation of PRO response to support sensitivity analysis

Dummy C

Change
from
Baseline

833
-25.00
-41.67

3333
3333
-8.22
-16.67
0.00

Overview; Key | | Summary of Patients Who Improved, Worsened, or Remained Stable by Scale of the EORTC QLQ-C30 from Baseline
GLOBAL HEALTH STATUS SCALE

Dummy A
Week 12

Change from
Baseline
Category
Stable
Worsening
Worsening
Improvement
Improvement
Stable
Worsening
Stable

1,901 of 72,993 rows 18 marked

Color by:
Change from B...

@ Improvement
@ Stable
@ Worsening

Responder
Derived in
Spotfire
Stable
Worsening
Worsening
Improvement
Improvement
Stable
Worsening
Stable
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Time to Event Summary for Time to Confirmed

Deterioration of 3-Symptom Composite

ASL.ITTWTFL remove

Control Active
Analysis data: AQSTE Y
(N=248) (N=269) -
Select Endpoint N
Patients with event (%) 167 (67.34%) 195 (72.49%)
COMPSYMP - Time to Confirmed
Deterioration of 3-Symptom Earliest Contributing Event
Compasie 3-SYMPTOM COMPOSITE 167 195
Add Filter Variables
Patients without event (%) 81 (32.66%) 74 (27.51%)
ARM ASL
Time to Event (monthss)
ARM1_s
Median 2.5 1.74
Reference Group 95% ClI 2.2,4) (1.4,2.2)
Control 25% and 75%-ile 11,1558 0.8,7.7
Muitiple reference groups are
automatically combined into a single Unstratified Analysis
group.
p-value (log-rank) 0.0098
Comparison Group
Active Hazard Ratio 1.3183
95% ClI (1.0682, 1.627)
~| Combine all comparison groups?
Stratified Analysis
p-value (log-rank) 0.0111
TCICLVL2 STRATM1 Hazard Ratio 1.3123
1 1. , 1.61
Time Points 95% CI (1.0633, 1.6195)
6 12 Time Point Analysis
6 monthss
Patients remaining at risk 67 54
Show R Code e Event Free Rate (%) 36.84% 28.78%

Q Customization & Modularity: tailor study specific analyses with modular approach and custom R
code
@ variable based filters

e Reproducibility: R-code generation for displayed output phuse



Kaplan-Meier Plot for Time to Confirmed
Deterioration of 3-Symptom Composite

Study Information Data Table Variable Browser TTD Kaplan Meler Plot Time-to-Deterioration Table

Encodings x-axes for different factes may not have the same scale

Analysis Data: AQSTE
Kaplan - Meier Plot

currently taken from ASL

Cox Proportional Modsl: Unstratifisd Analysis

Treatment Variable
n madian 54 CI for median
ARM1_s - L
ARM1_s=Control 248 2.5 (2.17, 3.98)
ARM1_s=Active 269 1.74 (1.a5, 2.17)
Time to Event (Endpoint)
0.8
COMPSYMP - Time to Confirmed
Deterioration of 3-Symptom
Composite =
Z 06
o
2
o
o
Stratify by 3
currently taken from ASL E 0.4 -
Facet Plots by: 02

™ 958 CT of ER  Wald p-valus
0 7 amn_shctive 1.3183 (1.0682, 1.627) 0.01
Reference Arm T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22
Control
Number of Patients at Risk
Reference groups automatically
combined into a single group if more ARM1_s ntrol 248 133 89 87 52 42 36 2¢ 17 4 2 1
than one value selected. ARM1_s=Active 269 110 80 54 39 28 20 12 6 3 2 2
Comparison Gro
p G up T I T T T T 1 T T T 1 1
Active 0 2 4 6 8 10 12 14 16 18 20 22

Active Filter Variables

ASL.ITTWTFL remove
Y
N

Add Filter Variables

ASL

AQSTE
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PRO Interactive Analyses vs. CSR reporting

© Spotfire gl .

CSR

Gsas

for PRO key
endpoints

reporting




Business Value Highlights
Speed Agility Efficiency

@ & ©

Initial learning curve
and thus increase in
resource needs, but
ultimately, minimized
burden on

Preliminary investigation of
exploratory questions prior to
requesting outputs
Prioritization of analyses
Limit post hoc analyses
requests
Inform development of

Facilitate timely and
comprehensive interpretation
of PRO data
Access to patient-level data
Efficient identification of

Programming and PRO

trends and outliers i
scientists

Enhanced data visualization
capabilities for presentation /
conference

evidence- and experience-
based PRO endpoints for
use in other programs (e.g.,
ph2 data inform ph3
endpoints)

Support sensitivity analysis
for HA and HTA
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Key Takeaway

** PRO data standardization is the foundation for standardized
interactive framework

** Active collaboration strengthens our partnership and thus
helps us develop a viable solution to meet business needs (eg.
dynamic responder calculation to support sensitivity analysis
per HA and HTA requests)

** The Mindset shift accompanying process improvement to plan
early and start early is crucial to maximize the benefits of PRO

interactive tools

phuse



Continue Analytics Journey

Figure 2. Gartner Analytics Ascendancy Model

How can we
o make t happen™

i | Prescriptive
YWhat wil
heODen? Analytics
- sa Predictive
VWhy :):-,3'-:-. Analytics
nappen - a0
ov
= Diagnostic Qo“’
What Analytics
happened™
&
Descriptive \“g\'b“
Analytics

e
NOT cas'®
P 2

e

Value

lf)iffilulfy

+* Continue to explore a more seamless approach for analyzing COA/PRO to support
the CSR, the access evidence dossier and some of the affiliates’ (e.g., Germany)

% Explore advanced analytics to learn more about patients’ treatment tolerability with
real world data
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