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CDISC Analysis Result Standards — Released April 19, 2024!
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Clear data. Clear impact

Analysis Results Standard (ARS) v1.0

Large trials generate many analysis results in the
form of tables, figures, and written reports, yet
these results are rarely output in a form that is
machine-readable. Previously, there has been no
standard way of describing and organizing these
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results, making it difficult to automate their
generation, make them reproducible, trace their

origin, or enable them to be reused in other
outputs.

To address these inefficiencies, CDISC has developed the Analysis Resulis
Standard (ARS), which aim to facilitate automation, reproducibility, reusability,
and traceability of analysis results data.

https://cdisc-org.qgithub.io/analysis-results-standard/
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cation of analyses and the fully contextualized representation

Features of ARS v1.0

« A lLogical Data Model that describes analysis results and associated
metadata.

« A User Guide to illustrate and exercise the model with common safety
displays.

lcdisc

Analysis Results Standard User Guide
Version 1.0 (Final)
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Analysis Results Standard Team

@ Notes to Readers
® This is the final Version 1.0 of the Analysis Results Standard User Guide.
® This document is based on ADaM v2.1 and Analysis Results Metadata (ARM) v1.0 for Define-XML v2.0

Revision History
Date Version
2024-04-18 Final

© 2024 Clinical Data Interchange Standards Consortium, Inc. All rights reserved.



https://cdisc-org.github.io/analysis-results-standard/
https://wiki.cdisc.org/display/ARSP/Analysis+Results+Standard+User+Guide+v1.0

CDISC ARS Metadata

One Output has many Analyses. One Analysis has the following:
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WhereClause NamedObject WhereClause NamedObject NamedObject %
NamedObject
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\ J \ / - A
{
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AnalysisSet DataSubset \ )
id | AnalysisMethod
id id groupingDataset id
condition condition groupingVariable
. WhereClause documentRefs
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. operations
name name groups A ¥
description description name codeTemplate
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abel | e
level level | Cescripticn
T
order order \ I abel
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/
/ \ / \
\ -
condition compoundExpression condition compoundExpression ETEED documentRefs operations codeTimplate
|
i i v
WhereClauseCondition CompoundSetExpression WhereClauseCondition CompoundSubsetExpression cendition DocumentReference Operation AnalysisProgrammingCodeTemplate
compoundExpression |
name
description
label
level -
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CDISC ARS Metadata

Analysis Set Data Subset Analysis Grouping Analysis Method

Summary of Demographics Summary of TEAE by SOC and PT

- CDISC x of y - P % of v
Xanomeline Xanomeline Xanomeline Xanomeline
Low Dose High Dose Eystem Organ Class Placebo Low Dose High Dose
Characteristics (N=XX) (N=XX) Preferred Term [al,|n (%) (N=XX) (N=XX) (H=XX)
Age
n XX XX XX Number of subjects with at least one svent XX [ XX.X) HE ( XH.X) ¥X ( XX.X)
Mean (5D} X¥.X (XK.XX) XE.X (EX.XX) XX (HX.XX)
Median X¥.X X¥.X X¥.X L~
01, 03 XX.X, XX.X KK.X, XX.X XXX, ¥X.X 30C 1> \ XX ([ XX.X) XX ( XX.X) XX [ ¥X.X)
Min, Max XX, EX KX, KX XX, XX <Preferred Term 1> XX [ ¥XX.X) XX ( ¥XX.X) ¥¥ [ ¥X.X)
XX | XX.X) XY ( XX.X) XX ( XX.X)
Age Group, |n
< 65 years XX ( XX.X) XX ( XX.X) XX | XX.X) <Preferred Term n> X O XX.X) XX ( EK.X) KX [ EEK.X)
z §5 years XX ( XX.X) XY [ XK.X) XX [ ®XX.X) 30C 2> KX | XX.X) MY ( H¥.X) H¥ [ HX.X)
<Preferred Term 1> XH [ XX.X) XA ( XX.X) X ( XX.X)
XX ( XX.X) XX ( XX.X) XM [ HX.X) XX [ XX.X) XX ( XX.X) KX ( XX.X)
XX [ XX.X) XY [ XK.X) XX | XX.X) <Preferred Term :'.y XX | XX.X) XX [ ¥XX.X) KX [ XX.X)
Ethnicity,|n (%)
( Hispanic or Latino KX (| KH.X) HE (| EEK.H) XX [ XX.X)
L Hot Hispanic or Latino XE (| EX.X) XX ([ XX.X) XX [ XX.X)




Metadata-driven TFL Deliverable Workflow
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Select Analysis
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Display (Template)

Customize TFL Layout
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What is ?

IS a SAS-based
automation engine developed
by Clymb that ingests CDISC
ARS metadata, applies
statistical operations, and
generates ready-to-use,
executable SAS programs for
each TFL.




High-level meta-programming process flow: Shells -> TFLs

TFL Shells,
SAP, Protocol, CDISCARS

ADaM Metadata
Metadata

Ingest ARS Metadata,
to create intermediate
datasets

Select Macros to
perform statistical
operations

Tables,
Figures,
Listings

SAS Template
Codes

Auto-generates SAS
programs with executable
scripts for each TFL




Export Analysis Results Metadata from TFL Designer: JSON

. DESIGNER - Meurclogy / Alzheimer's / CDISC - eTFL Portal =5 o | CI:II'ItEI'ItS Uf tlassdsl
T sert Tt T o a: v = = = = A & ot
Ers — 4 About
. # Analysis
s o Analysismethod
Sasele Somogrshican Simst Shrsiess Analysisoutputcategorization
S— )
- Analysisoutputcategory
Xanomeline Low Dose Xanometing High Dose Placavo. “Total Population R— 1 1

P— e e e e o Anal}rs!su utputprogrammingcode

T Analysispurpose
p— o = Analysisreason
e R P x Analysisset

Ars_analyses

P, _
. o x o Ars_dummygroups
\edan xxx X% xx nd E;ﬁ[aq of the Xanomeline Transdermal Therapeutic System (TTS) in Patients with Mild to Moderate Alzheimerf]s Disease.” ] Cﬂmpﬂundgrﬂupap Fession

“phase™: "Pha H
: ; : “Xanomeline Transdennal’, Compoundsubsetexpression
. g rups . 9

+ 12 Shets

"Clinical Study Report”,
CSR”,
“mainListofcontents": {
i "List of Planned Analyses”,

Operaticnresult
Operaticnrole
Ordereddisplay
Orderedgroupingfactor
d Orderedlistitern

JO

“order”: 1,
“analysisId": "An_2"




Select Metadata of Interest from Class Datasets

Cortents of Tlassds”

=] About

? Analysis

? Analysismethod

=] Analysisoutputcategorization

-] Analysisoutputcategory

- Analysisoutputprogrammingcode
=] Analysispurpose

i Analysisreason

=] Analysisset

? Ars_analyses

Ea VIEWTABLE: Classds.Analysisoutputcategory
tablepath I

datapath

id ||

label

/root/analysisOutputCategorizations/cate
/root/analysisOutputCategorizations/cate
/root/analysisOutputCategonizations/cate
/root/analysisOutputCategorizations/cate
/root/analysisOutputCategonzations/cate
/root/analysisOutputCategorizations/cate
/root/analysisOutputCategorizations/cate

SO B WIN =

/analysisOutputCategorizations/0/catego
/analysisOutputCategorizations/0/catego
/analysisOutputCategorizations/0/catego
/analysisOutputCategorizations/0/catego
/analysisOutputCategorizations/0/catego
/analysisOutputCategorizations/0/catego
/analysisOutputCategorizations/0/catego

ANSET_01 Safety

ANSET_01_ANINT_01 Vital Signs
ANSET_01_ANINT_02 Laboratory Test Results
ANSET_01_ANINT_03 Adverse Events
ANSET_01_ANINT_04 Demographics
ANSET_01_ANINT_05 Disposttion

ANSET_01_ANINT_06 Exposure

gk VIEWTABLE: TMP1.analysis

# Ars_dummygroups datapath | name methodld | categorylds2 | id || [dataset ||
# Cnmpuundgruupex:p ression 1 /analyses/0 Summary of Subjects by Treatment A : Mth_01 ANSET_01_ANINT_05 An_01 ADSL
# C deubsetexpression 2 /analyses/1 Summary of Subjects by Treatment and Subjects randomized Mth_04 ANSET_01_ANINT_05 An_02 ADSL
L_d -Cmpoundsy P 3 |/anayses/2  Summary of Subjects by Treatment and ITT population [3]  Mth_04 ANSET_OT_ANINT_05  An_03 ADSL
? Datasubset 4 /analyses/3 Summary of Subjects by Treatment and Safety population [4] Mth_04 ANSET_O1_ANINT_05  An_D4 ADSL
EE Displaysection 5 /analyses/4 Summary of Subjects by Treatment and Per-protocol Mth_04 ANSET_O1_ANINT_05  An_05 ADSL
=] Displaysubsection —_— popuistion B} _

= ) . 6 |/analyses/5 Summary of Subjects by Treatment and Discontinued study ~ Mth_04 ANSET_01_ANINT_05  An_06 ADSL
Glahaldlspla}rsectmn drug [6]

=] Group

=] Groupingfactor sk VIEWTABLE: TMP1.operation

3 Listofcontents datapath 1 name | id order | resuttPattem label
# Mestedlist 1 /methods/0/operations/0 Count of subjects Mth_01_01_n 1 (N=) n

ﬁ Clr.l eration 2 x’methods/1/operatfons/0 n Mth_02_01_r? 1 XX n

ﬁ 0 i it 3 /methods/1/operations/1 A Mth_02_02_% 2 (XX.XX) %

= pera fDanSU < /methods/2/operations/0  n Mth_03_01_n 1 XX n

_J Operationrole 5 |/methods/2/operations/1 % Mth_03_02_ 2 (XXX)

F=]0rd ereddisplay 5 /methods/2/operations/2  Risk Difference % Mth_03_03_Risk_Difference_% 3 XXX Risk Difference %

? Orderedgroupingfactor 7 /methods/2/operations/3  95% Cl Low Mth_03_04_85%_CI_Low 4 XXX 95% Cl Low
Orderedlistitemn 8 /methods/2/operations/4 95% Cl High Mth_03_05_95%_Cl_High 5 XXX 95% Cl High



Create Intermediate Metadata Dataset

‘558 VIEWTABLE: Classds.Analysisoutputcategory

| tabiepo | duspan . [ ——
T [t OutputC: /analysisOutpuC O/catego ANSET_01 Sdety
2 |/mat SOutput JysisOuty O/catego ANSET_O1_ANINT_01  Vkal Signs
3| oot Output /analysisOut Laboratory Test Resuts
4| oot OutputC. dysisOutputC Adverse Events
5 | /oot OutputC /analysisOutput Demographics
6 | Mmoot Output dysisOUpUC Dispostion
7| froot/analysisOutputC. /analysisOutputC: Exposure

35 VIEWTABLE: TMP1.2nalysis
| datapath | name
1 ‘analyses/0  Summary of Subjects by Treatment
m

popuation [5]

duug [6]

% VIEWTABLE: TMP1.operation

/analyses/d  Summary of Subjects by Treatment and Perprotocol

Mh_04

Summary of Subjects by Treatment and Discontinued study ~ Mth_04

ANSET_O1_ANINT_05

tegorylds2 [ i ]| [dataset ]|
ANINT_05  An_01 ADSL
ADSL
ADSL
ADSL
ADSL

ANSET_O1_ANINT 05 An_06 ADSL

datapath name | | order | resutPattem label
methods/0/operations/0  Count of subjects h, ) n
methods/ 1/operations/0 n 1 X
methods./1/operations. 1 2 o0
methods/2/operations/0 10
methods/2/opertions/1 2 X% %
methods/2/operations/2  Risk Diference 3 XXX Risk Diference %
methods/2/operations/3 957 Cl Low 4 XX 95%Cl Low
methods/2/operations/4 95 Cl High 5 XXX 95%Cl High

tfl_id | tfhtitle catlabel anlsdisplabel |dataset|gn:uupingid'lvarlgmupingidEvar|anaI1.'sisid| methodid | grouped_results

Out_02 FDA-DM-TOZ2 Demographics ADSL TRTOA USUBJID An_ 0@  Mh 01 n

Out_02 FDA-DM-TDZ Demographics Sex,n (%) ADSL TRTOA ASEX An 05 Mh 04 n%

Cut_02 FDA-DM-TOZ Demographics Age, Years ADSL TRTOMA AGE An_ 10 Mth_07  n Mean5D Median MinMax Q1 Q3
Out_02 FDA-DM-TOZ Demographics Age groups {years), n (%) ADSL TRTDA AGEGR1 An_11 Mbh 04 n%

Out_02 FDA-DM-TOZ Demographics Race, n (%) ADSL TRTOMA ARACE An_ 12 Mh 04 n%

Out_02 FDA-DM-TDZ Demographics Ethinicity, n (%) ADSL TRTOA AETHHNIC An_ 13 Mth 04 n%

Cut_02 FDA-DM-TOZ Demographics Country of participation, n (%) ADSL TRTOMA ACOUNTRY  An_14  Mh M n%

Out_02 FDA-DM-TOZ Demographics Baseline Weight (ka) ADSL TRTDA WEIGHTBL An_15  Mh_07 n Mean5D Median MinMax Q1 Q3
Cut_02 FDA-DM-TOZ Demographics Baseline Height {cm) ADSL TRTOMA HEIGHTBEL  An_16  WMh_07 n Mean50 Median MinMax Q1 Q3
Out_02 FDA-DM-TOZ Demographics Baseline BMI ka/m"2) ADSL TRTDA BMIBL An_ 17 Mth_07  n Mean5D Median MinMax Q1 Q3
Cut_02 FDA-DM-TOZ Demographics Duration of Disease (Months) ADSL TRTOA DURDIS An_ 18 Mth_07  n MeanSD Median MinMax Q1 Q3




Assign SAS Macros by Statistic Operation

proc sgl ;
select count
gquit;

(mthdord) into

%do k=1 %to amthdord.:

data mchdordsik.;

where mthdord = &k.;

imthdord from analysesis];

set analysess];

if catlakel = "Demographics" then do:

l_id l tititle I catlabel anlsdisplabel lda’tase{JgruupingidlvarJgruupingidZvarJanalysisde methodid l grouped_resulis
Out_02 FDA-DM-TOZ Demographics ADSL TRTO1A USUBJID An_08 Mh 01 n
Out_02 FDA-DM-TO2 Demographics Sex,n (%) ADSL TRTD1A ASEX An 0S5 Mh 04 n%
Out_02 FDA-DM-T02 Demographics Age, Years ADSL TRTO1A AGE An_10  Mh_07 n MeanSD Median MinMax Q1Q3
Cut_02 FDA-DM-TO2 Demographics Age groups fyears). n (%) ADSL TRTO1A AGEGR1 An_11 JMth_ 04 n%
Out_02 FDA-DM-TO2 Demographics Race. n (%) ADSL TRTO1A ARACE An_12 |Mth_ 04 n?
Qut_02 FDA-DM-TOZ2 Demographics Ethnicity, n (%) ADSL TRTO1A AETHNIC An_13 Mth_ 04 n*
Qut_02 FDA-DM-TOZ Demographics Country of participation. n (%) ADSL TRTO1A ACOUNTRY An_14 ng
Out_02 FDA-DM-TOZ Demographics Baseline Weight (kg) ADSL TRTO1A WEIGHTBL  An_15
Out_02 FDA-DM-T02 Demographics Baseline Height (cm) ADSL TRTO1A HEIGHTBL  An_16 n MeanSD Median MinMax G1Q3
Qut_02 FDA-DM-TOZ Demographics Baseline BM| (kg/m"2) ADSL TRTO1A BMIBL An_17 n MeanSD Median MinMax G1Q3
Qut_02 FDA-DM-TOZ Demographics Duration of Disease (Months) ADSL TRTO1A DURDIS An_18 n MeanSD Median MinMax Q1Q3

if methodId = "Mth 04" then do;
call symputx(cats('anlsnam',
call symputx(cats|('dsn", &k.),
call symputx(cats('grpvarl',
call symputx(catcs|('grpvarz2',
call symputx(cats('resfmt’',
call symputx(cats('anlsord',
call symputx|(cats|('likrary',
call symputx(cats('anlslab',

end;

£k.),

analysisname) ;
dsn ) »

£k.) ,grpwvarl);
&k.),
gk.),
&k.),
Ek.),
£k.),

grpvarz);
resfmt) ;
anlsord);
library):;
anlsdisplabel) ;

else if methodld =
call symputx|(cats|('anlsnam',
call symputx(cats('dsn', &k.),
call symputx|(cats('grpvarl',
call symputx|(cats|('grpvar2',
call symputx|(cats|('grpreslt',
call symputx(cats('nmaxdigt',
call symputx(cats('vmaxdigt',
call symputx(cats('n_dec', &k.
call symputx(cats('anlsord',
call symputx(cats('anlslak',

end;

enf:

£k.),
£k.),

"Mth 07" then do:
£k.),

analysisname) ;
dsn };

&k.),grpvarl) ;
sk.),

grpvarz);
grouped results);
£k.), nmaxdigt):;
&k.), vmaxdigt):
)y n_dec);

£k.),

anlsord);
anlsdisplabel);

ramn;

Lend;




Generate Individual TFL Programs with TFL Metadata and SAS Template Codes

Step 3: ate the TFL S5AS program with executable scripts
proc sgl ; . . . . . I )
) B ) i filename prog&j "File locationh\&tfl type. &pgmtitle. &tfl cat..sas";
select count (mthdord) into imthdord from analvysess]is data null -
quit;

file progsi:

¥do k=1 %to amthdord.; ‘hdd
. ) put "% "
data mthdordik.; puat "* PROGRAM: ttfl type. fpgmtitle. &tfl cat..sas";
set analyses&j; put "¢ DATE: scurrdate."; -7
where mthdord = &k.; put "* AUTHOR "
if catlabel = "Demographics" then do; l put "* INPUT PATH and data: Fi\TFL Designer\TFL-Automation‘data\adam\sm-13‘adam.&tfl dsn.";
put "* INPUT PATH and data: File locati dam.&tfl dsn.";
put "* QUTPUT PATH and output name: F:\TFL Designer\TFL-Automation\outputs‘\tables\primary
if methodId = "Mth 04" then do; &tfl_type. &pgmtitle. &tfl cat..rtf,";
call symputx(cats('anlsnam', £k.), analysisname); put "* &tfl_type._ &pogmtitle. &tfl cat..sasThdat”;

call symputx(cats('dsn', &k.), dsn );

call symputx(cats|('grpvarl', &k.),grpvarl):
call symputx(cats('grpvarl', &£k.), grpvarl):
call symputx(cats('resfmt', £k.), resfmt);
call symputx (cats('anlsord', &k.), anlsord):
call symputx(cats('library', &k.), library):

d;
:A\TFL Designer\TFL-Automation‘\tools\sml3 setup.sas';";

=1 maros and libraries as ne

tfldsn = &tfl type._ ipgmtitle. &tfl cat. ;";

o ) . “hssign m o0 based on methodid and an
call symputx(cats('anlslab', &k.), anlsdispla $if gMchO4_min. > 0 ithen 3do m tto £Mth04_max.:
end; | put " ";
put "FF*granlsnamim. FEE; T,
- . _ - e . . put "inrstr(feventfreq) (inds=&&idsnim., ";
elsge if methodId = "Mth 07" then do; put " I cogrpvarlem., ";
call symputx(cats('anlsnam', &k.), analysisname); pat " fregqvar= cigrpvarZim., "
call symputx(cats('dsn', &k.), dsn ); put " fregvarfmt= ssresfmtsem., ";
call symputx (cats('grpvarl', &k.),grpvarl); put " order= &ianlsordem., ";
. ey . - —_— puatc " rowlabel=%nrstr (¥bgquote) (&&anlslabim.), ";
call symputx (cats|('grpvar?', &k.), grpvar?): put mtlib—iilibraryim. "
call symputx(cats('grpreslt', &k.), grouped results); put " yims
call symputx(cats('nmaxdigt', &£k.), nmmaxdigt):; end;
call symputx (cats|('vmaxdigec', &k.)}, vmaxdigrt):
$if &Mt =

call symputx(cats('n_dec', &k.), n_dec); e

put "snrstr (%stack) (outds=
call symputx(cats('anlsord', &£k.), anlsord); pat " varlist=s&anlsvar&j.):":
call symputx(cats('anlslak', &k.), anlsdisplabel); %end;
end;
ergl;

ran;

Fend;




Ready-to-use Executable SAS Program

Step 3: ¥
filename prog&j "File locatior
data _null ;

Dynamically

file prog&j:
#hdd T er prope

S45 program with e utable sc

tfl type. &pomtitle. &tfl cat..sas";

ripts

k*&Summary of Subjects by

reatment and Country

of participation,

DU 1 3 KRR KRR KRR AR R R R KRR KRR R KR AR KRR KRR KRR KR R R KRR KR "y teventfreg(inds=adam.ADSL,
put "* PROGRAM: stfl type. spgmtitle. &tfl cat..sas"™;
— - B =

put "+ DATE: ks acrossvar= TRTOLlA,
put "* AUTHOR " fregvar= ACOUNTEY,
put "* INPUT PATH and data: F:\TFL Deszigner\TFL-Automation‘data‘\adam’=sm-13%adam.&tfl d=sn."; —

- = PR ) h B fregvarfmt= HCHE, |
put "* INPUT PATH and data: File location‘adam.&tfl dsn.";
put "* QUTPUT PATH and output name: F:\TFL Designer\TFL-Automation‘\outputs\tables\primary order= T,

tefl type. &pgmtitle. &tfl cat..rof,"; rowlakbel=%bquote (Country of participation, n (%)),

ut "* &tfl tvpe. &pogmtitle. &tfl cat..sasThdat"; -
P FERS_BVRS._EDS =R fmtlikb=work
*add level maros and libraries as n H :| H
put \TFL-Automation\tools'sml3 setup.sas':";
puc " "; . -
put "snrstr(ilet) tfldsn = stfl_type. spomtitle. stfl_cat. ;": “dwSummary of Subjects by Treatment and Age, Years® o #;
put " " $funivars (inds=adam.ADSL,

acrossvar= TRTOL1lA,
univars= AGE,
stats= n MeanS5D Median MinMax Q1 Q3,

hodid and analysis ¢

0 %then %do m =

$to &Mthi4 max.:

put "***gganlsnamsm. = EE ;0 P
put "snrstr(%eventfreq) (inds=£&dsnim., " Z'ldlg— <
pat " acrossvar= &igrpvarlim., "; ndvar= 3 r
pat " fregvar= &&grpvarzam., "; ndecm=0 .
put " fregvarfmc= firesfmtim., ";
pat " order= &&anlsordém., ™: order= 3 r
put " rowlabel=%nrstr (3bguote) (&ianlslabam.), "; rowlakel=%bquote (Age, Years),
put " fmtlib=szlibraryam."” :I .
put " 1" !
%end;

04 min. > 1 or &MchO7 min. > 1 %then %do;
"tnrstr ($stack) (outds=%nrstr (&tfldsn.),":;

" varlist=&&anlsvarsj.):":




Let’s see in operation!

tidans_demo]

B! Fie Edt View To Run Solutions Window eip

D

nalyses
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https://www.loom.com/share/0a46a34356014dbea99de144ffc706ed
https://www.loom.com/share/0a46a34356014dbea99de144ffc706ed

Impact and Learnings

ﬁ Metadata setup m Need of a design tool to generate both ARM and ADM metadata
@ Manual programming m Training, creation, and implementation of automation process takes
time.

ﬁ Time spent on complex tasks m Macro availability and structure can be limiting.

@ Time spent on repetitive tasks m Multiple aspects of the programming workflow may have to
change:

e ADAM structure
ﬁ Quality and efficiency

e Specification development

@ Overall Cost e Validation process




QQ

Next Steps
‘N Build Macro Library for more
complex analyses

Add functionalities to detect

v changes with Metadata

updates

Integrating metadata with
tracker functions
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Thank you!

Julie Wachara
Senior Statistical Programmer

EMAIL WEBSITE PHONE
info@ clymbclinical.com www.clymbclinical.com 781-692-3613
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