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Background - Faster Filing

e Optimize the Dossier- Content Standards and Reusability
e Report Automation - Take advantage of R and other Advanced

Analytical Tools



Why RMarkdown and RShiny?

rmarkdown

R Markdown provides an authoring framework for data scientists. You can use a single R Markdown

file to both

e save and_execute code
e generate high quality reports

R Markdown documents are fully reproducible and support dozens of static and dynamic output formats.

R Shiny provides an elegant and powerful web framework for building web applications using R. Shiny
helps you turn your analyses into_interactive web applications.




evelopment Workflow
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Template from Content : : o
Standards

Death

Death Message

{Provide the key take-home message based on the clinical interpretation of results. This text

I n p utS fro l I ' may not always be applicable for the results section of a CSR but could be used in the CSR

discussion. These statements should be written in a way that facilitates reuse to the clinical

~— Medical Writer — " bext Finings

Atotal of 70 (2%) deaths were reported in the study; 47 (42%) in the ggEBq and 64 (57%)
in the iKavr.

The most frequent cause of death in ggEBg was gQKFg87% (46).

‘The most frequent cause of death in iKavr was 5tQNm 78%
(<#MostFreqPrimaryCoDArmB).

Death Description

Datasets from oo i et

expands upon the findings in Component 2 without excessive reiteration of numbers in
A A supporting TLGs. Text in Components 2 and 3 should be complementary and distinct. This
atistical Programmer e e T
(e.g, CSR or a pooled results summary document)}
Death FREQUENCY

(65) patients (5%) in the ggEBq and (21) (769%) patients in the iKavr died due to PD.

(43) patients (49%) in the ggEBq and (27) (60%) patients in the iKavr died due to an AE.

{When reporting AEs leading to deaths by SOC AND/OR PT. Use judgement in including only -
English (United States) ] B - I +100%
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Cross-Functional Workflow
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Report Template with Content Standards
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Template in Excel sheets

> print(tree_14, "objName”, "0ObjType”, "uUsage")

levelname objname  objType

1 Death cat - IP
2 peath Message comp
3 Para - AG
4 peath Findings comp
5 Para - AG
[ Para
7 Para
8 Para
a Para
10 Para - AG
11 Para
12 Para
13 Para
14 Para
15 Death Description Comp
16 Para - AG
17 Death FREQUENCY Sub-Comp
18 Para
Para

Para - AG

Para

Death RELATEDNESS Sub-Comp

Para

Para

Death TIMING OF DEATH EVENTS sub-Comp

Para

Para - AG

28 Para
29 Para - AG
30 Death EVENTS DUE TO OTHER CAUSES Sub-Comp
31 Para
32 Death Source Comp
33 Para - AG
34 Para

Template as R objects (data tree)

Roche)

Usage
RQD
RQD
RQD
RQD
RQD
CND
CND
CND
CND
CND
CND
CND
CND
CND
RQD
RQD
RQD
CND
CND
RQD
RQD
CND

CND/OPT
CND/OPT
CND
CND
CND
CND
CND
CND
CND
RQD
RQD
RQD



Report Template with Content Standards (continue)

J K L M
L6 Sub Comp
Object ID Tech Logic for
(Primary Key) Conditional Logic Condition USAGE Content+Variables
[c28222 RQD
If there were no deaths in <#DeathStudy>is
C262221 the study equal to 0 CND No deaths were reported for this study.
If there are (=5) deaths in
the study A total of <ZDeathStudy> (<%DeathStudy>) deaths were
<#DeathStudy> is reported in the study; <#DeathArmA> (<%DeathArmA>) in t:E Cel R S, Bre T
C2622272 sreater than 5 CND <ArmA> and _<ZDeathArmB> (<%DeathArmB>) in the <Arm QRURN et Dssign  Lyyout  References  Maiings __Review _ View _Jadd-ins __ Roche 4 = Sonin 8, share
o 0 N £ Find ~
The most frequent cause of death in <ArmA> was [ g | Lol [Ceiiteadi -4 -[A&° 4" 2~ Ao ELUT wmiceoa AaBboel AsBbG AwBbel |
<MostFregPrimaryCoDArmA> <%MostFreqPrimaryCoDArmA> | P » “=q [Bl1 U - x x Q- TAbstract 1 Author T Bibliogr..  Body Text =] | Iy pject
<#MostFregPrimary (< #MostFregPrimaryCoDArmA>). Ciipboard 1 Roche, Font 5 Faragraph 5 stytes 5 Eatng A
CoDArmA> is not =
If the most frequent equal to The most frequent cause of death in <ArmB> was
cause of death was <#MostFregPrimary <MostFregPrimaryCoDArmB> <%MostFregPrimaryCoDArmB=>
C262223 different in study arms CoDArmB> CND (< #MostFregPrimaryCoDArmB>).
Death
Death Message
{Provide the key take-home message based on the clinical interpretation of results. This text
may not always be applicable for the results section of a CSR but could be used in the CSR
discussion. These statements should be written in a way that facilitates reuse to the clinical
overview.,
Death Findings
Atotal of 70 (29) deaths were reported in the study; 47 (42%) in the ggEBq and 64 (57%)
in the iKavr.
I The most frequent cause of death in ggEBq was gQKFg87% (46).
=I The most freq of death in iKavr was xtQNm 78%
. q ”
Death Description
{Focus on notable, it elevant details th serve as iptive evidence or
expands upon the findings in Component 2 without excessive reiteration of numbers in
supporting TLGs. Text in Components 2 and 3 should be complementary and distinct. This
more detailed content typically remains in the source document where it is first authored
(e.g, CSR or a pooled results summary document)}
Death FREQUENCY
(65) patients (5%) in the ggEBq and (21) (76%) patients in the iKavr died due to PD.
(43) patients (499) in the ggEBq and (27) (60%) patients in the iKavr died due to an AE.
{When reporting AEs leading to deaths by SOC AND/OR PT. Use judgement in including only |
hagetorz R Englsn Unied States [ B - 1 + e




Analysis Output Dataset

] t_dtht01_AB_SE.out - Notepad - o X
File Edit Format View Help
peaths, Safety Patients
Protocol: 000
ARM A ARM B A1L
(M=292) (N-822) (N-1114)
Total Number of Deaths 14 ( 4.8%) 50 ( 6.1%) 64 ( 5.7%)
Prinary Cause of Death
i 14 50 6 g repon e . .
Adverse Event 6 (42.9%) 17 (34.6%) 23 (35.9%) T
Progressive Disease 6 (42.9%) 28 (56.0%) 34 (53.1%) .
e Toos Vindow  Hep
Other 2 (14.3%) 5 (10.e%) 7 (10.9%)
COR PULMONARE [ 1( 2.8%) 1 ( 1.6%) o= v
MASSIVE STROKE [} 1(2.8%) 1 ( 1.6%)[ ey TIMGSERESLTS
PATIENT WAS HOSPITALIZED ON 25 APRI 2018 DUE TO FEBRILE NEUTROPENIA AND DIED ON 28 APRIL DUE [} 1(2.0%) 1 ( 1.6%)| e Mbice [ishon. I oms Fier. A font. Fnd W
TO SEPTIC SHOCK Tk View
RESPIRATORY FATLURE DUE TO INTERSTITIAL PNELMONIA ( INDUCED BY DOCETAXEL CHEMOTHERAPY ) e 1(2.0%) 1(1.6% _ANALYSIS_FOR _ANALYSIS_ORL ARM ARM_FORMAT  ARM_ORDER  _LEVEL1 _LEVEL1_FORM/ _LEVEL1 ORDEF _L _LEVEL2_FORM/ __LEVEL? ORDE! _KEYVARS _STATSVAR  _CONTENT _DESTINATION _REPEATNO  _VALUE _Nuws A
UNKNOW 1(7.0% 1 (2% 2 (3.1%), Bt Hrn
N T o _rpeso eart © [0 deons
Unknown 1(7.1% o 1 ( 1.6%) T Nunber 1A o _repess et « T doons
Tt Narber iZD e _rpeao eart « [IE) dems
Days from Last Study Drug Administration Toal N of 1 AR am _epeatra percent « 161 decinal
n 14 50 64 Total Number of 1A jam _repeatrno. |count « 184 decimal
<= 3@ days 5 (35.7%) 21 (42.6%) 26 (40.6%) ot Nomberof T am _epeatro percent « 157 decima
> 3@ days 9 (64.3%) 29 (58.6%) 38 (59.4%)|| 7gaz Toal Nurber of T ARMA ARNAGI292 am _repestro costoercet tatle 1] coutper
8ldenz T Nunber 1 AR5 B2 an_rpearo corgeer e TR06 e
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n 21 2 e iy Casef 2 80 e vt | Advee vt 1 an_rpeao et « 125 deons
Adverse Event 16 (76.2%) 21 (80.8%)| 12k Py Casel 2 3808 e vt | Advee vt i o _peams et « (Il doons
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Analysis Output Dataset (continue)

__ANALYSIS_FORMAT

Total Number of Deaths
Total Number of Deaths
Total Number of Deaths
Primary Cause of Death
Primary Cause of Death
Primary Cause of Death
Primary Cause of Death
Primary Cause of Death
Primary Cause of Death
Primary Cause death
death

Primary Cause

of Death

Primary Ca

Primary Cause of Death

Primary Cause of Death

ARM

Description of Planned Arm
ARM A
ARM B
All
ARM A
ARM A
ARM A
ARM A
ARM A
ARM A
ARM A
ARM A
ARM A
ARM A

ARM B

ARM_FORMAT
Description of Planned Arm (format)

ARM
ARM

ARM

ARM

__LEVELT_FORMAT __ CONTENT _ DESTINATION _VALUE

table

countpercent

countpercent table

countpercent table

n count table

Adverse Event countpercent table

"] t_dtht01_AB_SE.out - Notepad

File Edit Format View Help
peaths, safety Patients
Protocol: oo

Progressive Disease
Other

COR PULMONARE

MASSIVE ST ARM A 8 ALL
(N=292) (§-822) (N=1114)
PATIENT WAS HOSPITALIZED DN 25 APRI 2018 DUE
RESPIRATORY FAILURE DUE T INTERSTITIAL PNEU R e l 14 (4.8%) Se (6.1%) 64 (5.7%)
o Primamy Canca nf Daath
UNKNOWN g " . 1
Adverse Event 6 (42.9%) 17 (34.8%) 23 (35.9%)
Jnknown Progressive Disease 6 (42.9%) 28 (56.8%) 34 (53.1%)
Other 2 (14.3%) 5 (10.0%) 7 (10.9%)
COR PULMONARE ] 1(¢2.8%) 1(1.6%)
MASSIVE STROKE ] 1(¢2.8%) 1 (1.6%)
PATIENT WAS HOSPITALIZED ON 25 APRI 2018 DUE TO FEBRILE NEUTROPENIA AND DIED ON 28 APRIL L JE e 1 ( 2.8%) 1 ( 1.8%)
TO SEPTIC SHOCK
RESPIRATORY FAILURE DUE TO INTERSTITIAL PNEUMONIA ( INDUCED BY DOCETAXEL CHEMOTHERAPY ) ] 1 ( 2.0%) 1 ( 1.6%)
UNKNGHIN 1(7.1%) 1(2.8%) 2 (3.1%)
Unknown 1(7.1%) @ 1 (1.6%)
Days from Last Study Drug Administration
n 14 50 64
<= 30 days 5 (35.7%) 21 (42.0%) 26 (40.6%)
> 30 days 9 (64.3%) 29 (58.0%) 38 (59.4%)
Primary Cause by Days from Last Study Drug Administration
<= 3@ days
n 5 21 26
Adverse Event 5 ( 188%) 16 (76.2%) 21 (80.8%)
Progressive Disease ] 5 (23.8%) 5 (19.2%)
> 30 days
n 9 29 38
Adverse Event 1 (11.1%)y 1 ( 3.4%) 2 ( 5.3%)
Progressive Disease 6 (66.7%) 23 (79.3%) 29 (76.3%)
Other 2 (22.2%) 5 (17.2%) 7 (18.4%)
Program: root/clinical_studies/ro_testing/cdp_testing/spa_testing/data_analysis/FF/uork/uork_all/program/t_dtht®l.sas
Qutput: root/clinical studies/ro_testing/cdp_testing/spa_testing/data_analysis/FFfuork/work_all/output/t_dtht@l AB_SE.out
21FEB2019 16:46 Page 1 of 1




App Structure

nsspadhant
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Test Data Information User Guide for Testing Deaths Interpretive
(Choose test dataset Choose a test case from the drop-down list Alotalof 64 5. . The number of deaths o i ARM A
(Choose atesteasefiom the drop-donn (e compared with ARM B (14 (4 8%) and 50 (6.1%) respecively). The most frequent caus Adverse of deaths
= Content Two-amdts - Ere Event and tis was [nigherfowericomparable] in ARM A compared uith ARM B (5 (42.9%) and 17 (34%), respectively). dueto AE (9
! [The majorty of Fever] deaths occurred more than 30 days after Last Study Drug Adminisiration (38 (69.4%)) o B -

0 safety

Clickto accessdata

can be changed at anytime

Deaths Descriptive

nARM A the most requent £29% reso ofdealh oter than Progressive
(425%) patens who dieddue o A, the st comman AE was CARDIAC MYOCARDIAL
INFARCTION (1 (0.3 %)). In ARM B the most frequent 34% Ady Filin Variables

Event (34%).Ofthe 17 (345) paien's who ded e 0 AE. the mostcommo

ADMINISTRATION SITE CONDITIONS / DEATH (3 (0.4 %), Futhr etals or B o acverse evens are provided
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and reportwilupdat

Bhccess TestData Event (42.9%) Ofthe &

Goto Content- Demographic

Select the name of th

estigator arm

Modify controlpanel seectons, these can be changed atany time

ARMA v and reportwilupdat

Goto Download: and choose th sectionfs) and format(]to
® Shownone

Selectthe name ofthe comparison arm dounlozd The number of deai reated tostucy reatment as [igherfomericomparable]In ARM A compared wit ARM 8 (1 (0.3%)
003 (0.4%), res Show unound

P - “The above process should work for the two tet cases Showfound

Table/Listing/Graph snowan

Deaths, Sately Patints

User elections on Home page aresaved, user seections on
individual sections can be:

but under developme

Protocol: w00

Developers
AuA ARMB
ShimengHuzn ochecom g )
YyaoSong yuaosongeroche.om Tota Number ofDeaths 1a(asn) | s0(61%)
Pinary Cause o Dealh
" u ) o
Aoverse Event sso | Teon e
Progresshe Disease sceom ll mosoy  wEm

AutoCSR

£ Fina

N [ Cotibri (Headi <[22 <] & & | A2~ | A
- i 2 Replace

poste | Cremte [ 1 U - e x. x =- | &y - TAbstract Tl Author 1 Bibliogr,

[3 Select~
Clipboard 5 Roche. Font = Parograon 3 stytes 5 Eatng |~ a Home (test)
- Download Options

A Home
Sections to be downloaded

Death Demographic
Death o
Death Message

Download file types

{Provide the key take-home message based on the clinical interpretation of results. This text

may not always be applicable for the results 5 but could be used in the CSR
discussion. These statements should be writ it facilitates reuse to the clinical ¥ .docx
overview.

xmi
Death Findings

html

Atotal of 70 (296) deaths were reported in the 7 (429%) in the ggEBq and 64 (57%)
Kavr.

in th
The most frequent cause of death In ggEBq was gQKFgS79% (46) Click to download™
The most frequent cause of death In iKavr was XtQNm 78%
(<#MostFreqPrimaryCoDArmE)

& Download

Death Description
{Focus on relevant. serve as descriptive evidence or & Download

expands upon the findings in Component 2 without excessive reiteration of numbers in
supporting TLGs. Text in Components 2 and 3 should be complementary and distinct. This
more detailed content typically remains in the source document where it is first authored
(e.g. CSR or a pooled results summary document)}

*Files for each section will be downloaded together in a zip file.

Death FREQUENCY
(65) patients (5%) in the ggEBq and (21) (76%) patients in the iKavr died due to PD.

(43) patients (49%) in the ggEBq and (27) (60%) patients in the iKavr died due to an AE.

{(When reporting AEs leading to deaths by SOC AND/OR PT. Use judgement in including only -
&

Page 1012 B Engisn United states) B = - v + o0




Summary of Ul Functionalities

e Report Pre-specification

- E.g., General Study Information, Number of arms, Investigator Arms, etc.
e Interactive customization with medical writer’'s inputs and judgement

- E.g., Threshold for small number of deaths, threshold for common AE.

e Dynamic generation of downloadable reports in different formats

- MS Word, HTML, and xml

- Select Sections for downloading

e User inputs can be saved for next time

11



Demo

& C {Y @& nttpsy/shiny.rochecom/3.5.1/u: / f T v @ T ® 0 4@  ® & oy b f M @
255 Apps programming company studywork tool other
AutoCSR

G Logged in as huangsés Lo

Study Information

User Guide

Molecule # Theme # Protocol #

See Home (test] page for current usage **

Path to data on entimICE Developers

Developers contact infomation here.
Click to access data:

BB Access Data

Number of arms

Onearm
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Reusability of Content - Beyond CSR

Collaborative

Finalize Content Review/Approval Manual Reuse

DATA and TLGs

R

Markdown
xml files

*Approved for Reuse

SCE

1st Draft CSR

Review and

Approval of IP
(IDM-type System)

SCE

Component X

Component X

Component Y

Component X

Human
review

Component Y

Component X

mme Component X

Component X

Component Y

SCE: Summary of Clinical Efficacy
CO: Clinical Overview
IP: Investigational Product

Component Y

Component X

Component Y

Publish

s Publish

13



Challenges and Next Steps

e More sections

e Quality of the content standards spreadsheet

e Standardization of SAS output dataset structure. E.g., Consistent column names
and orders

e Prevent numbers from being modified by users at adjudication

e MS Word add-in - launch the app inside Microsoft Word

14



Doing now what patients need next
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