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PRISM Concept

» We wanted a tool to generate code from Metadata.

» From where should we start?

» How much information can we extract from Mock Shells?

» |f we cannot extract all the needed metadata, how can we enrich the Metadata to
Increase the number of outputs we can generate with the tool?

» How can we generate code from our Enriched Metadata?

cvtel Leveraging the Analysis Results Standard (ARS): The Cytel PRISM PRISM Concept

Experience, S. Barcelo, PHUSE EU Connect 2023



PRISM Concept

ARS-driven generation of TFLs

Study-level Mock Shells Enriched Study-level ARS
Extraction of the metadata Enrichment of the metadata
Q ~ 1. metadata
4&'3:'3:;3 generated
manually frurr:uglzr;erlc

from XML
(parsing) to ARS

3. metadata Qz e

generated
. generated
from Ennchea from study-

standard

outputs ARS _ specific rules

Lb Study-level ARS _'

Main (production of outputs)

Standard Outputs (TLFs)

PRISM Concept

cvtel Leveraging the Analysis Results Standard (ARS): The Cytel PRISM

Experience, S. Barcelo, PHUSE EU Connect 2023
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Mock Shells = XML = Metadata

» XML Is employed in Microsoft Word tools, and you can easily access to those XML
files “Unzipping” the DOCX files.

Mam = o ++ Date moditeed Tvp Sizg
o = e o p » TFLskExample > TFLsExample » word
@ TFlsExampledoo & Share 71872023 1:22 PM Microsobt Word Doc 22 KH
Copy Link =y ey
Manage accass N ame
View anline N dime
Varsion histony
Abways keap on this device re I g _rels
Frea up space —_ theme
7-Zip > Open archive docPro DS .
e Open archive > (= document.xml
A 3 Euxtract files.. WO rd -
A scan with Mahwarebytes Extract Here i \ﬁ fontTable xml
Ractore previous versions Extract to "TFLsExample), '—g [CDI‘ItEI‘It TFDES].:{WI i@ settings ;{ml
Sand t S Test archive — _
nd o .
Add to archive... o
styles.xml
Cut Compress and email \g t'_';f
Copy Add to “TFLsExamgple. 72" \@ webSettin gs. wml
Create shortaut Compress to “TFLsExample.7z" and email
Deleta Add to "TFLsExample zip®
Ranams Compress to "TFLsExample.zip™ and email
CRE SHA >
ko an this devica Froperties |

cvtel Leveraging the Analysis Results Standard (ARS): The Cytel PRISM DOCX = Metadata
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Mock Shells = XML = Metadata

Table 14.1.2: Demographics - Safety Analysis Set - <w:p wirsidP="007A1A3C" w:rsidRDefault="007A1A3C" w:rsidR="007A1A3C" wld:textld="77777777" wld:parald="34DB55B7" =

{Treatment Group: Pbo, Act, Total} - =w:pPr= I —"Token"
Flacebo Active Drug 211 sSubjects :fw?pii::}i.Sty e wival="Token"/=
(N=X¥XX) (N=XXXX) (IN=33{3X) L oewrre
zw: it xml:space="preserve"={Treatment Group: </w:t=
Lge (Years) N <w:t>Sex, n(%)</w:t>
n (missing) wx¥ (%) w¥¥ (%) ®xHx (%) =w:proofErr w:type="spellStart”"/= {;wféf'r}
Mean (3D) K .¥ (®x.x) ¥E.¥ (®xH.x) X .¥ (®x.x) - SWIr= {fw:tc::-.
Median HXH . K XH . K XX . K =w:t=Pbo=</w:t= + <w:tc>
01 ; 03 KE.X ; XX.X XE.X ; HxX.X K¥.X ; XX.X <fwir= + <w:tc>
Min : Max T — T T — zw:proofErr witype="spellEnd"/ = + <w:tc>
; r r r I </w:tr>
_ zw:t=, Act, Total}=</w:t= - <w:tr w:rsidRPr="00401510" w:rsidR="00401510" wi4:textld=
Age Categorles, ni(%) d d - <wite>
: : =fw:ir= :
n (missing) HXH (®) H¥® (X) HEE (X) <fvip= + <w:tcPr>
<25 HEK {};’_E ) :{} KK {EK . :{} HEK {};K ) E]’ ..I:l. - {W:p w:rsidP="00401510" w:rsidRDefault="00401510" '
25-39 ®¥X® (Xx.X) XXX (Xx.X) ®xxx (Xx.X) + :::$EEEisidRPr—"00401510">
40-49 XXX (XX.X) XXX (XX.X) XXX (XX.X) + <W:rPr> -
20-59 XXX (XX.X) XXX (XX.X) XXX (XX.X) <w:t xml:space="preserve"> n (missing)</w:t>
==&0 HE¥ (Hx.X) HE¥ (Hx.X) HE¥ (Hx.X) </w:ir>
</w:p>
Sex, n(%) </w:tc>
. : + <w:tc>
n (missing) XXX (X) XXX [X) XXX (x) + <w:te>
Male HE¥ (XX.X) KEH (XX.X) HEX (XX.X) + <w:tc>
Female HEE (XX.X) HHH (HX.XH) HHEH (HX.X) </w:tr>
- <w:tr w:rsidRPr="00401510" w:rsidR="00401510" wi4:textld=
Percentages are based on the number of non—-missing observations. ) {Tt{ﬁ:'tcPr}
Cutput ID: t demo DDMMMYY HH:MM <PROJECT/TASE LOCATION>.. ‘\t_demm -.sas - <w:p w:rsidP="00401510" w:rsidRDefault="00401510"
Page 1 of x + <w:pPr>
{PROGRAMMING NOTE: Example of a note for the programmer} - <w:r w:rsidRPr="00401510">
£ + <w:rPr>
<w:t xml:space="preserve"> Male</w:t>
- <w:p w:rsidP="00401510" w:rsidRDefault="00401510" w:rsidRPr="00401510" w:rsidR="00401510" w14:textld="77777777" wl4:parald="094CB5CC"> ‘_‘fw”’}
+ <W:pPr> </w:p>
- <w:r w:rsidRPr="00401510">
+ <wW:rPr>
<w:t>Table 14.1.2: Demographics - Safety Analysis Set</w:t>
</w:r>
</w:ip>

cvtel Leveraging the Analysis Results Standard (ARS): The Cytel PRISM DOCX = Metadata
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Initial PRISM ARS

Initial PRISM Metadata Structure [Gray vars not extracted from XML)

Index
Prog

Sulffix
DutputiD

10

Template 1D

Unique V¥s. Hepeated
MbCol

TLF

Source Data

MergeByVWars

Analysis Population

Input dataset filter

Analysis Yariable Filter
BlocklD

Output

Index
Prog

Suffix
OutputiD

Initial PRISM ARS Metadata structure [Gray vars not extracted from XML)

Unique vs Bepeated
Titlel

Footnotel
FootnoteZ

TemplatelD

Trt Group Token Label

Page Header

NbLehitCol Byvars .
Programming Motes

OverallCol ByLCols

Trt Group Token Label Avars

Title1-Title8

F e E = I 10 Source Data

ootnote1-Footnote ummary Type ByCols MergeByVars
Programming Motes - -

Analysis Population
Page Header Precision BlocklD ! « dat e
Cell Width Comments oe Ll
i Analysis Yariable Filter
Page break = Bul
Total column name & 2 =
Avars

Standard Y= Non Standard

Codelist

Block

Order

Decode

Format

Summary Type

Precision
Comments

1D
Page Header

Page Header Yalue

Seperator [rIN]

Trt Group Token Label
OverallCol

Total column name
Codelist Index

Codelist Name

1D Code
Page Header Decode
Page Header Yalue » Block
=
Seperator [YIN) g Order 10 I
Decode TemplatelD

Trt Group Token Label

Codelist Index

Codelist Name

Code

Decode

Format

MbCol
MblLehCol

Cell Width
Standard vs Non Standard

Leveraging the Analysis Results Standard (ARS): The Cytel PRISM
Experience, S. Barcelo, PHUSE EU Connect 2023
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PRISM ARS (Codelist)

Initial ARS

ID Block Decode Format
t 01 demo 2|Age2 1| <25 Age?2f.
t 01 demo 2|Age2 2| 25-36 Age?2f.
t 01 demo 2|Age2 3| 40-45 Age?2f.
t 01 demo 2|Age2 4| 50-55 Age?2f.
t 01 demo 2|Age2 5| >=60 Age?2f.
t 01 demo 3(Sex3 1| Male Sex3f.
t 01 demo 3(Sex3 2| Female Sex3f.

cvtel Leveraging the Analysis Results Standard (ARS): The Cytel PRISM PRISM ARS

Experience, S. Barcelo, PHUSE EU Connect 2023



PRISM ARS (Analysis Group)

Initial ARS

Trt Group Token Label Eudeist Index [Codelist Name [Code |Decode
Pbo, Act, Total Y All Subjects

Merged Header |Y Total

Enriched ARS

Pbo, Act, Total Y All Subjects 1 trtlf 1 |Placebo

Pbo, Act, Total Y All Subjects 1 trtlf 2 |Active

Pbo, Act, Total Y All Subjects 1 trtlf 99 |All Subjects
Merged Header |Y Total 2 tri2f 1 |Treatment™Placebo
Merged Header |Y Total 2 tri2f 2 |Treatment™Active
Merged Header |Y Total 2 tri2f 99 |Total

cvtel Leveraging the Analysis Results Standard (ARS): The Cytel PRISM PRISM ARS

Experience, S. Barcelo, PHUSE EU Connect 2023



PRISM ARS (Analysis Set)

Initial ARS

ID MergeByVars |[Analysis Population [Input dataset filter
t 01 demo Table

t 02 ael Table

t 03 ael serious |Table

Enriched ARS

ID Source Data VO ECEEET RIS Analysis Population |Input dataset filter

t 01 demo Table adsl usubijid saffl eq "Y"

t 02 ael Table adsl, adae usubjid saffl eq "Y" trtemfl eq "Y"

t 03 ael serious |Table adsl, adae usubjid saffl eq "Y" trtemfl eq "Y" and aeser eq "Y"

PRISM ARS

cvtal Leveraging the Analysis Results Standard (ARS): The Cytel PRISM
Experience, S. Barcelo, PHUSE EU Connect 2023



PRISM ARS (Results)

Initial ARS

D ByCols BlocklD Analysis Variable Filter |[ByVars Avars Summary Type Precision Comments
t 01 demo Age (Years) 1 SUMMARY 0

t 01 demo Age Categories, n(%) 2 FREQUENCY Agel

t 01 demo Sex, n(%) 3 FREQUENCY Sex3

t 02 ael System Organ Class Preferred Term 1 OCCURRENCE

t 02 ael Subjects with at least one TEAE 2 FREQUENCY

t 04 ex cycle Mumber of Treatment Cycles (categorized), n (%) (1 FREQUENCY Muml

t 04 ex cycle Mumber of Treatment Cycles 2 SUMMARY 0

t 04 ex cycle Duration of Treatment (weeks) 3 SUMMARY 1

Enriched ARS

D Summary Type Precision Comments

t 01 demo adsl.trt0lpn |Age (Years) 1 age SUMMARY 0

t 01 demo adsl.trt01lpn |Age Categories, n{%) 2 agegrin FREQUENCY  |Age2

t 01 demo adsl.trt0lpn [Sex, n{%) 3 sexn FREQUENCY Sex3

t 02 ael adsl.trt0lpn [System Organ Class Preferred Term 1 aebodsys, OCCURRENCE

aedecod
t 02 ael adsl.trt0lpn |Subjects with at least one TEAE 2 FREQUENCY
adsl.trt0lan |Number of Treatment Cycles (categorized), n (%) (1 upcase(paramcd) eq FREQUENCY Muml

t 04 ex cycle 'NUMCYC' avalcaln

t 04 ex cycle adsl.trt0lan |Number of Treatment Cycles 2 upcase(paramcd) eq SUMMARY 0
'NUMCYC' aval

t 04 ex cycle adsl.trt0lan |Duration of Treatment (weeks) 3 upcase(paramcd) eq SUMMARY 1
‘TRTDURW' aval

Leveraging the Analysis Results Standard (ARS): The Cytel PRISM

PRISM ARS
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CDISC ARS vs Enriched PRISM ARS

COISC ARS metadata structure

StudylD
AnalysisTask

ReferenceDisplaglD

AnalysizsSetLabel Yersion

OutputOrder
DisplagiD
Filename

Mame
Title

Cutput

DisplagSectionlD

Analy=sisSetliD
AnalysisGrouplD

Output¥ersion

FileType

StylelD DisplagTemplatelD

Document

AnalysisHesultlD
Yersion
ResultDescription
DisplagPattern
Reason

Purpose

Dataset
Analysis¥ariable

AnalysisGroupld

GroupingBy¥ ar
GroupingByOrdFmt
Documentation
ProgrammingCodeContext
CodeHeference

StylelD
StyleContext

ElementName

Style

Element¥alue

Cytel

DisplagSectionlD
ReferenceDisplaglD

Section
SectionSublD
Order

Label

Text

ReferenceDisplaglD

Cutput

Index
Prog

Sufhix
DutputlD

AnalysisSetliD
BETER

Order

LEUEL L

Comparator

Yalue

Lavel
CompoundEzpression

AnalysisGrouplD

Dataset
Order
Yariable

Comparator
Yalue

Label
CompoundEzpression

Where
Clause

DisplagTemplatelD
TemplateContext

ElementName

Element¥ alue

Dataset
Order
Yariable

Comparator
¥Yalue
Label

CompoundEzpression

Leveraging the Analysis Results Standard (ARS): The Cytel PRISM

Enriched PRISM ARS Metadata structure

Unique vs Repeated
Titlel

Footnotel

Footnote2
TemplatelD

Trt Group Token Label
Page Header

Programming Notes

ByCols

BlockID

By¥ars

Result

Avars
Summary Type

Precision
Comments

Block

Order
Decode

Codelist

Format

10

Page Header
Page Header ¥Yalue
Avars

Seperator [YIN]

TFL
Source Data
MergeBy¥ars

Analysis Population

Input dataset Hiter

Trt Group Token Label
OverallCol

Total column name
Codelist Index

Codelist Name
Code

Decode

1D

TemplatelD
NbCol
NbLeftCol

Cell Width
Standard vs Non Standard

PRISM ARS

Experience, S. Barcelo, PHUSE EU Connect 2023
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Metadata Tag In SAS Template Code

T*¥——— Zource data;
- proc =gl noprint;
create table d=sin as select distinct <MERGEBYVAR>>
 &oVvCrt. format=<BYTRT FMT><AVAR REPEAT:START>
r <AVAR N> <AVAR LADBEL N> format=<AVAR FORMAT N><AVAR REPEAT:END-
from <S0URCE DATA> (where=(&selpop.)):;

F*¥— list of trt arm=s (when total column has not to be displavyed):;
gelect distinct (&bvtrt.) format=8. into :ltrt separated by "'",'" from d=sin;
qait;
T¥——— Zummary statistics;
Ttab(| d = d=sin
P = gbvtrt. Isysfunc(ifc(¥upcase(&total.) ne Y, (&lTtrT.) , E3CTr()))
, PN = <MERGEBYVAR>
r 1 war = «<AVAR REPEAT:S5START><AVARK N> <AVAR REPEAT:END>

r ¥V _cont [<ACONTVAR REPEAT:START><ACONTVAR N> <ACONTVAR BREPEAT:END]

[<ACATVAR REPEAT:START><ACATVAR N> (-10002<ACATVAR CODELIST REPEAT:START>,
<ACATVAR CODELIST N><ACATVAR CODELIST REPEAT:ENDX>) <ACATVAR REPEAT :END)

r lab overall=<TOTAL COLUMN NAME:

r label mmiss=n (mlssing)

-

, W ocat

cvtel Leveraging the Analysis Results Standard (ARS): The Cytel PRISM Metadata to Code

Experience, S. Barcelo, PHUSE EU Connect 2023



Metadata Tag In R Template Code

#——— summary statistics;
t.demo <~ tab(din = dsin
r L VAR = c (<AVAER REPEAT:START><R AVAR N> <AVAE EEPEAT:END>)
f LABETL = c (<AVAERE EBEPEAT:START><RKE AVAR LABEL N> <AVAE REFEAT:ENDX>)
p ¥ CONT = C (<ACOCNTVAE REPEAT:START><ER RCONTVAR N> <ACCNTVAR REPEAT:ENDX>)
¥ CONT DF = C(<ACCNTVAR REPEAT:START><R DP PRECISION N> <ACONTVAR REFEAT:END>)
¢ ¥ CAT = C (<ACATVAERE EREPEAT:START><E ACATVAR N><ACATVAR REPEAT:END>)
p ¥ CAT FMT = cC (<ACATVAR REPEAT:START><RE ACATVAR FOEMAT N><ACATVAR REPEAT:END>)
r TRT = c('<R _TREATMENT VARZ>")
, TRT FMT = c("<R BYTRT FMT>")
 Lablevout = 2 # Lavyout of the ocutput data frams 1,2
)
#——— summary statistics;
t demc <- tab(din = dsin
r L VAR = c("AGE', "AGEGE1IN', "ETHNICN', '"WEIGHTEL")
s LABEL = ¢("Age (years)','BRge Categories, ni(%)','Sex, ni(%)")
p ¥ CONT = c("AGE")
, V. CONT DB = c(0)
¢ ¥ CAT = c("AGEGRIN', "SEXN")
;W CAT FMT = c("Agedf', "Eexift')
s TRT = Cc('"TRETO1AN")
f TRT FMT = c("trtli"™)
 Lablevout = 2 # Layvout of the ocutput data frames 1,2
)

cvtel Leveraging the Analysis Results Standard (ARS): The Cytel PRISM Metadata to Code

Experience, S. Barcelo, PHUSE EU Connect 2023
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Conclusion
ARS-driven generation of TFLs

Study-level Mock Shells Enriched Study-level ARS
Extraction of the metadata Enrichment of the metadata
Q ~ 1. metadata
4&'3:'3:;3 generated
manually frurr:uglzr;erlc

from XML
(parsing) to ARS

3. metadata Qz e

generated
. generated
from Ennchea from study-

standard

outputs ARS _ specific rules

Lb Study-level ARS _'

Main (production of outputs)

Standard Outputs (TLFs)

Conclusion

cvtel Leveraging the Analysis Results Standard (ARS): The Cytel PRISM
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Sebastia Barceld, Principal Statistical Programmer

Thank YOU. oo
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Backup Slides
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PRISM ARS (Output)

Initial ARS
Index OutputiD ID
1/t demo t demo t 01 demo
2|t ael t ael t 02 ael
3|1t ael - serious t ael serious|t 03 ael serious

cvtel Leveraging the Analysis Results Standard (ARS): The Cytel PRISM PRISM ARS

Experience, S. Barcelo, PHUSE EU Connect 2023



PRISM ARS (Display)

Initial ARS
D Unigue vs Repeated Titlel Footnotel Footnote2 TemplatelD Trt Group Token Label (Page Header
t 01 demo Unique Table 14.1.2: Demographics - Safety Analysis Set |Percentages are based on the number of Pbo, Act, Total Example of a note for
non-missing observations. the programmer
t 02 ael Unique Table 14.3.1.2: Treatment Emergent Adverse System Organ Class and Preferred Terms  |MedDRA Dictionary (Version Merged Header
Events (TEAEs) by System Organ Class and are sorted in decreasing frequency. ¥.X) is used for coding adverse
Preferred Term - Safety Analysis Set events.
t 03 _ael serious |Repeated Table 14.3.1.3: Serious Treatment Emergent System Organ Class and Preferred Terms |MedDRA Dictionary (Version Merged Header

Adverse Events (TEAEs) by System Organ Class

are sorted in decreasing frequency.

X.X) is used for coding adverse

and Preferred Term - Safety Analysis Set events.
Enriched ARS
D Unigue vs Repeated Titlel Footnotel Footnote2 TemplatelD Trt Group Token Label |Page Header
t 01 demo Unique Table 14.1.2: Demographics - Safety Analysis Set |Percentages are based on the number of Template DM Pbo, Act, Total Example of a note for
non-missing observations. the programmer
t 02 ael Unique Table 14.3.1.2: Treatment Emergent Adverse System Organ Class and Preferred Terms |MedDRA Dictionary (Version [Template OCCl [Merged Header
Events (TEAEs) by System Organ Class and are sorted in decreasing frequency. ¥.X) is used for coding adverse
Preferred Term - Safety Analysis Set events.
t 03 ael serious |Repeated Table 14.3.1.3: Serious Treatment Emergent System Organ Class and Preferred Terms |MedDRA Dictionary (Version |(Template OCCl1 |Merged Header

Adverse Events (TEAEs) by System Organ Class
and Preferred Term - Safety Analysis Set

are sorted in decreasing frequency.

¥.X) is used for coding adverse
events.

Cytel

Leveraging the Analysis Results Standard (ARS): The Cytel PRISM

PRISM ARS
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PRISM ARS (Template)

Initial ARS

ID TemplatelD NbCol NbLeftCol Cell Width Standard vs Non Standard
t 01 demo 4 1 %cellwidth Standard

t 02 ael 4 1 %cellwidth Standard

t 03 ael serious 4 1 %cellwidth Standard

Enriched ARS

ID TemplatelD NbLeftCol Cell Width Standard vs Non Standard
t 01 demo Template DM 4 1 %cellwidth Standard
t 02 ael Template OCC1 4 1 %cellwidth Standard
t 03 ael serious [Template OCC1 4 1 %cellwidth Standard

cvtel Leveraging the Analysis Results Standard (ARS): The Cytel PRISM PRISM ARS

Experience, S. Barcelo, PHUSE EU Connect 2023



PRISM ARS (Page Headers)

Initial ARS
(Y/N)
t 12 vs chgl Vital Signs Parameter (unit): Parameterl (Unitl) Vital Signs Parameter (unit) 0
| 17 ae Subject: xooooox [ Country: oo /[ Race: xooon [ Sex: xxx / Age (years): xx / Weight (kg): s Subject 1
| 17 ae Subject: xooooox [ Country: oo /[ Race: xooox [ Sex: xxx [ Age (years): xx / Weight (kg): . / Country 1
| 17 ae Subject: xooooox [ Country: oo [/ Race: xoooox [ Sex: xxx [ Age (years): xx / Weight (kg): s / Race 1
| 17 ae Subject: xooooox [ Country: oo [/ Race: xoooox [ Sex: xxx [ Age (years): xx / Weight (kg): s / Sex 1
| 17 ae Subject: xxeoooox [ Country: oo [/ Race: xoooox [ Sex: xxx [ Age (years): xx / Weight (kg): xoex / Age (years) 1
| 17 ae Subject: xooooox [ Country: oo [/ Race: xoooox [ Sex: xxx [ Age (years): xx / Weight (kg): xoex / Weight (kg) 1
Enriched ARS
ID Page Header Page Header Value Avars Seperator
(Y/N)
t 12 vs chgl Vital Signs Parameter (unit): Parameterl (Unitl) Vital Signs Parameter (unit) | strip(VSPARAM) || " (" | | strip(VSPARAMU) || )" 0
| 17 ae Subject: xooooox [ Country: oo [/ Race: xoooox [ Sex: xxx [ Age (years): xx / Weight (kg): xoex Subject usubjid 1
| 17 ae Subject: xxooomx [ Country: oo [/ Race: xoooox [ Sex: xxx / Age (years): xx / Weight (kg): xxx.x / Country strip(country) 1
| 17 ae Subject: xxooooox [ Country: oo /[ Race: xoooox [ Sex: xxx / Age (years): xx / Weight (kg): xxx.x / Race race 1
| 17 ae Subject: xooooox [ Country: oo /[ Race: xooon [ Sex: xxx / Age (years): xx / Weight (kg): s / Sex sex 1
| 17 ae Subject: xooooox [ Country: oo /[ Race: xooox [ Sex: xxx [ Age (years): xx / Weight (kg): . / Age (years) compress(put{age,3.)) 1
| 17 ae Subject: xooooox [ Country: oo [/ Race: xoooox [ Sex: xxx [ Age (years): xx / Weight (kg): s / Weight (kg) compress(put(weightbl, best8.)) 1

Leveraging the Analysis Results Standard (ARS): The Cytel PRISM
Experience, S. Barcelo, PHUSE EU Connect 2023

PRISM ARS
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