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Meet the Speaker

Adrian Czaban

Title: Statistical Programming Specialist/International Lead Programmer

Organization: Biostatistics 2, Novo Nordisk

» Started programming career in 2015
* Happy to work on new things and try out new solutions

» Lives with wife and 2 daughters in Copenhagen area




Disclaimer and Disclosures

* The views and opinions expressed in this presentation are those of the
T author and do not necessarily reflect the official policy or position of CDISC.

« The author has no real or apparent conflicts of interest to report.
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Introduction to the project and deliverables




-+ Large project with the goal of submitting for a NDA in

= all major markets
i 5 phase 3a
¢ e 4 phase 1 trials 1 phase 2 trial trials with 2
el types of design
o oo o Active treatment
< Trial design 1: lacebo
e Screening Maintenance Follow-up
: . : Week ! T i .
225 1 0 68 75
: Randomisation End of Treatment End of Trial
Active treatment
. . Active treatment N
. Trial design 2: —I Placebo
Screening Run-in Maintenance Follow-up
t t t t t
Week -1 0 20 68 75
Randomisation End of Treatment End of Trial
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“#  Contents of the submission package

* For each trial and summaries, we planned to include the following:

#'i « ADRG

« define.xmlwith Analysis Results Metadata (ARM)

N « ADaM datasets

o - All programs creating ADaM datasets and all macros used

» All metadata datasets along with their programs, apart from programming plan specification

» A subsetof output programs where we have defined the ARM. This was split into programs
creating the final output as well as programs making the statistical analysis

« BIMO
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" What would we like to achieve?

Programs that are
"submission ready”: easy to ADaM datasets, define.xml Make the review process as
read and understand, and and and ADRG deliverables smooth as possible, by
can be easily executed by conforming with CDISC keeping things simple and
FDA if required. Consistent requirements and in tight giving reviewers the tools to
both internally and across agreement with each other. find anwsers themselves.
the project.
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What can we do to be more efficient when working in
our trials —main focus points

Re-use as much of
code as possible
across the project —

Think in terms of the

submission package

as a whole, and not a

collection of individual
LS

Keep the terminology

Don’t ask multiple and methods

people to create the
same thing

Avoid making the

same changes in

multiple places consistent across the

whole project

with finding a balance
between copy-paste
and macro usage

eoe
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Programming setup




Aligning already on the CRF design stage

Same forms

Impact of decision |

Same definitions

Difficulty of implementation
Data issues relevant
> to the entire project
Time shared across all
people.

eoe
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Alignment and ease of combining the trials

: - AllADaM and output programs first
created for Trial nr 1

« All of the programmers assigned their own Project
$Evoed ADaM programs, that are shared in a J

ge § common projectspace
» Once Trial 1 programs have beencreated, I I I
e programmers have moved out into their

respective trials Trial 1 [Raemd Trial 2 [REsmdl Trial 3

« Similarly, output programs have been
designed to work across all trials and
maintained in the projectspace
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?:-;;;;:-;-ff How do we keep a common dataset content?

Project data content sheet, ensuring the same content definitions are used
across all trials

. include_in_Triall |include_in_Trial2 |include_in_Trial3 |include_in_Trial4 |include_in_Trial5 include_in_pooled |Table

algorithm algorithm_Triall algorithm_Trial4 |algorithm_Trial5 |algorithm_pool

algorithm_Trial2 JalgorithmTriaB IJ

[ X
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Thinking of project instead of trials — pooled database
+-- developed alongside other tasks

? g : AR R e e e R
;:Tﬂ. 2  Description: Development of Laboratory Assessments (ADLB) dataset of 7 trials.
: <Stack datasets>

<Derive pool-specific variables>

s e e e e e s
k*%% STEP ©: OUTPUT POCLED ADLB bbb

-] &y L

L T T o T T Y 0 O [ Y feeEmEREE

-
1

1

150 ek ok ok ok o ok o ok o ko ok ok o ok ok ook o o o ok o ok o ko o o o ok o o o ok o ok ok ok ok o o ok ok o
159 %adamensurestruct(

1c0 inds = adlb

161 , remove non specified cols = Y

le2 , Missing column severity = WARN

163 ) ;

® -

0O
2
®
0
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Trial 5 : Summaries
383 622

eoe
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“+  What could go wrong?

Pod ﬂg‘; (years) Age (years) Age (years) Lge (years)
: R H H

EIETRRE N 18—<EE 18—-¢5 >==HE 15—<75
I EL—<TE e5-<TE T5—=8E 75-<8E
R P »=B5 18—<E5
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.7 Strict control of codelists on the project level

Y e include inlinclude in
. ’ _trial_: _trial_
¢ e .
il § Master file:

ool

. :
A s

.

& CODELIST & CODE @) ORDER & DECODE
|agegrp1skl N E N
: Metad ata: agegrp skl 18-<65 10 18-<65

i agegplskl 65-<75 20 65-<75
. agegrplskl 75-<B5 30 75-<85
et oot ageqrp1skl >=85 40 >=85
§otiiion
. ..... . O Ag; [years)
B E5-<75
IO 75—=83
L ==H5
X - -

eeen
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Usage of macros

Previous feedback on too many/too

complicated macro programs
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» Programs making statistical analyses are some of the most complex to review
and understand.

"""« However, there is a danger of creating complex macro programs which are

hard to debug and take a very long time to execute.

111111

AXCONT

Statistical analysis Layout programs
program

L
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Generating programs: 1 analysis — 1 program approach

All AX programs should be self-contained and submission-ready

There is a need to generate those programs in a simple and automated way

+:“s» Solution — building blocks

. @ Header_ )
oo Header

[#] DataSelt

[ Datasel2 > Data selection
[#] DataSel3
[# 1mp1

@ Imp2 .
Bimpy ————————* Intermediate Program
[ Imp4

[#]) Modei
E Modelz2 —  ———*

[ Model3 Modelling

[#] Model4

[# out1
@Out?. - "
= o Output

10 RNRRAERE

[ 2 L
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®

Two levels of control:
 Which blocks to use

Header Data selection Imputation Modelling Output
HeaderX DataSelX ImpX ModelX OutX
Program part-name TRIAL1 TRIAL2 TRIAL3 TRIAL4 TRIAL1 TRIAL2 TRIAL3 TRIAL4 TRIALT TRIAL2 TRIAL3 TRIAL4 TRIAL1 TRIAL2 TRIAL3 TRIAL4 TRIAL1 TRIAL2 TRIAL3 TRIAL4
rdmi 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Irrdmi 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2
j2rmi 1 1 1 1 1 1 1 1 2 2 2 2 1 1 1 1 1 1 1 1
Irj2rmi 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2
s1 1 1 1 1 1 1 1 1 3 3 3 3 3 3 3 3 1 1 1 1
Irs1 1 1 1 1 1 1 1 1 & B 3 B 4 4 4 4 2 2 2 2
1 1 1 1 1 1 1 1 3 3 3 3 3 3 3 3 1 1 1 1
1 1 1 1 1 1 1 1 3 3 3 3 4 4 4 4 2 2 2 2
1 1 1 1 1 1 1 1 1 1 1 1 5 5 B 5 B 3 3 3
1 1 1 1 1 1 1 1 1 1 1 1 6 6 6 6 4 4 4 4
1 1 1 1 1 1 1 1 NA NA NA NA 7 7 7 7 1 1 1 1
1 1 1 1 1 1 1 1 4 4 4 4 4 4 4 4 2 2 2 2
1 1 1 1 1 1 1 1 NA NA NA NA 7 7 7 7 1 1 1 1
1 1 1 1 1 1 1 1 4 4 4 4 4 4 4 4 2 2 2 2
1 1 1 1 1 1 1 1 5 B 5 5 4 4 4 4 2 2 2 2
1 2 6 8 ]
1 2 7 9 5
« Make slight changes to individual blocks
model e=timand parami paramz dataset1 datazet? chatype1 chgtype? impfactors
£50. - %30 - £200. - 5200. - 0| - 8 |~ 512 |~ 512, |- $50. -
ANCOWVA - RD-MI Treatment policy Body Weight (ka) ADVS PCHG SEX BMIGIBL STRAT1V STRATZY
LR - RO-MI Treatment policy Body Weight (ka) ADVS PCHG SEX BMIG3BL STRAT1W STRAT2V
LR - RD-MI Treatment policy Body Weight (ka) ADVS PCHG SEX BMIGIBL STRAT1V STRATZY
LR - RO-MI Treatment policy Body Weight (ka) ADVS PCHG SEX BMIG3BL STRAT1W STRAT2V
ANCOWVA - RD-MI . Treatment policy Waist Circumference (cm) ADVES CHG SEX BMIG3BL STRAT1W STRAT2V
ANCOWA - RD-MI Treatment policy Body Weight (kg) ADVS PCHG SEX BMIG3BL STRAT1W STRAT2V
ANCOVA - RD-MI Treatment policy HbA G (%) ADLB CHG SEX BMIG3IBL STRAT1V STRAT2V
ANCOWA - RD-MI Treatment policy HbA1c (mmolimal} ADLB CHG SEX BMIG3IBL STRAT1W STRATZY

cdisc
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Intermediate Program el Intermediate Dataset \

Intermediate Program Qeeeeeeeeill Intermediate Dataset He=======ull Final Stacked Dataset

Intermediate Program el Intermediate Dataset /

=] mka00Irtpmibws
D mk300mmrm 1 bw
D mk300mmrm2bw
D mk200rdmibichscrp
D mk200rdmibicpailc
D rkQ00rdmibw

=] mka00rdmidbp

D mk300rdmifpg

D mk300rdmifpgsi

cdisc

trimrm 1 bw

D axcatapt

— D mk303axcomb —> D axcont.xpt

D axstratxpt
D axtpapt

trmrm2bw
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Define.xml presentation

ADWS [FASFL = "¥" and ANLO1FL = "Y" and ANELFL = "Y" and PARAM IN ("Body Fat Mass (kg)", "Body Fat Percentage (%)", "Lean Body Mass (kg)", "Lean Body Mass in % (%)", "Visceral Fat

Data References (incl.

Selection Criteria) Mass (kg)", "Visceral Fat Mass in % (%)™) ]
AXCONT [ESTIMAND = "TREATMENT POLICY" and POPVAR = "DXAFL" and MODEL = "ANCOVA - 12R-MI" and PARAM IN ("Body Fat Mass (kg)", "Body Fat Percentage (%)", "Lean Body Mass

(kg)", "Lean Body Mass in % (%)", "Visceral Fat Mass (kg)", "Visceral Fat Mass in % (%)") and CHGTYPE = "CHG"]
Results presented in table are selected from the AX data set. Results in the data set AX are based on imputation/modelling of data in the AD data set.

Programming [SAS version 9.4]
Statements Imputation of missing data and modelling/estimation was done using mk9xxx.txt referenced below. Estimates were added to the AXCONT data
om estimates were selected when presenting estimates in the table using tst

ova.txt.

wher,

hin imputation group where each

ble values wi
tation group. Last available

ion was based on avail,

Imput
f-drug status) at landmazk visit defined an impu

tation of missing AVAL was done using PROC MI.
combination of treatment arm and treatm status (on-/o
cbservation on treatment is denoted LA&O

proc mi data = {data with missing zesults} out = {output data set] nimpute

by TRIP
clzss SEX
var SEX BV X

monotone regression (AVAL

ime intezvall;
{BAVAL at baseline} LARO_OT AVAL;

= intervall
{AVAL at baseline} LAC OT);

= SEX BMIG3BL {LAO_OT time interval}

Tun;

Modelling of change and censecutive estimaticn was done using PROC MI:

with missing replaced by imputed results};

proc mixed data = {data
by PRARAM - UTATICN_;
class TRTE;
model CHG = TRTP {AVAL at baszeline};
means TRTP/diff=control('Placebo') obsmargins at means cl;

Tun;

Results presented in table:

xabwkg.txt &
mk300j2ri xalbm.txt &
mkS00j2r: xalbmkg.txt &
mk200j2rmidxatfm.txt &
mk900j2rmidxatfmkg.txt &

mk300j2rmidxavimkg.txt &
Istatancova.txt &

L]
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4 Combined ADRG and define.xml templates

Review of define.xml and ADRG is part of developing and reviewing
the ADaM program

One template project document to be used for all trials

eoe
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" Integrated summaries (ISS, ISE and pro
. questionnaires)

Subgroup analysis made very easy due to a solid integrated database
foundation

SN \/0st of the programs are re-used from trial level, both the output and
‘ the statistical analysis

eoe
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Opportunities and challenges




Doing analyses across the projects - challenges

3 separate analysis
pools, each with their
programming could be own set of variables:
improved phase3a, dose
escalation, non-diabetic

Increased maintenance Different definitions for :
and rigidness — single Trial nr. 4 variables el L
updates required a forced many changes in
lengthy process both ADaM and TFL

Adding new trial to the
existing pools required PMDA submission
general updates — requirements different
loosing backwards from FDA
compatibility

Keeping everyone in the
loop was critical

eoe
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. FDA

PMDA:

cdisc

Different requrements for the PMDA submission

Table 1-2 Versions of standards and dictionaries used
Standard or Dictionary Version(s) Used
SDTM SDTM v1.4
SDTM IG v3.2.
ADaM ADaM Model Document 2.1

ADaM Implementation Guid
ADaM Structure for Occurrence Data (OCCDS) 1.0

Controlled Terminology

ADaM 2018-12-21

Data Definitions

define.xml v2.0

Table 1-2 Versions of standards and dictionaries used

Standard or Dictionary

Version(s) Used

SDTM

SDTM v1.4
SDTM IG v3.2.

ADaM

ADaM Model Document 2.1
ADaM Implementation Guid
ADaM Structure for Okcun‘ence Data (OCCDS) 1.0

Controlled Terminology

ADaM 2018-12-21

Data Definitions

define.xml v2.0
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" Things that were appreciated:

Making subgroups or slight
Repetitive programming has modifications to programs and
been largely eliminated reviewing them was quite easy,
consistent and transparent

A large number of high quality,
submission ready programs
have been created

We have been asked multiple
times during the Q&A to provide
programs we've created in order

to anwser the reviewer’s
guestions. Having all our
programs at a high ‘submission-
ready’ level made this much
easier

Analysis Results Metadata was
describing all programs used to
create an individual output,
making life easy for the
reviewers

eoe
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Outcome




., FDAresponse to a pre-NDA meeting: "Yes, your proposal appears
- acceptable. However, we may request additional datasets or programs if

needed during the review process.”

A Submission made without any technical issues

Ja No questions to Biostatistics deliverables in the Q&A phase — neither in the FDAnor the PMDA
“a  side!

eoe
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cdisc

The Project was a team effort of many

skilled Programmers and Statisticians —
thank you all!
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Thank You!
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@ crrene @coveenn @ @

Questions?
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