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What is SAS Clinical Standards Toolkit?

- SDTM 3.1.2, 3.1.3,
and 3.2

- ADaM 2.1

- CRT-DDS 1.0 &
Define-XML 2.0

- Dataset-XML 1.0

- ODM 1.3.0 and 1.3.1
- CDASH 1.1

- SEND 3.0

- Controlled
Terminology

Support clinical
research activities,
focusing on

CDISC standards

Open-source



SAS Clinical Standards Toolkit Functions

Major Checking compliance with SDTM, SEND, ADaM and
functions of Define—XML
the CST:

Reading and creating Define-XML files for SDTM,
SEND and ADaM

Converting Data between Dataset-XML and SAS
dataset

Validating XML-Based Standards files ( such as
ODM, CT, CRT-DDS 1.0, and Define-XML 2.0)




SAS Clinical Standards Toolkit Structure

Sample Library - C:\cstSampleLibrary

@ h

Global Standards Library - C:\cstGlobalLibrary

e
Framework Macros - ISASROOT \ cstframework\sasmacro
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A Sample of CDISC Application based
on SAS Clinical Standards Toolkit




Sample Application GUI

# " Powered by SAS® Clinical Standards Toolkits L=

File Settings Help

Powered by S5ASE® Clinical Standards Toolkits

(1 » @

Compliance Checks Dataset-XML Creation Configure SAS Paths Help

Create CDISC Dataset-XIL from SAS Data Set

Source Data: Browse

i

*A dataset-xml will be created for each of data sets in the selected folder®

Define-XNL file: Browse

Diataset-XML ocutput folder:
Browse

i

File encoding: UTE-8

| CDISC-Dataset-XML Creation Compliance Checks

Check text variable data length against metadata




SDTM compliance checks

Compliance checks against SDTM, SEND, ADaM, and Definexml

1 i 5 = =) |

*

Check ID | Description -

SDTMO004  Source metadata includes domain data set not found in reference metadata

SDTMO005 | Custom domain data set does not adhere to specification naming guidelines
SDTMO006 Source data library contains domain data not found in study metadata
SDTMO0011 Identifies a column that was described in the domain description but not included in the SAS dataset for that dom|

SDTMO014 Identifies a column listed in the domain description as Permissible ('Perm') but not included in the SAS dataset for |
SDTMO022 Column length = length defined in standard
SDTMO023 | Column length = length defined in standard
SDTMO031 | Column format found but column not subject to controlled terminology
SDTMO032  Column format found but format name mismatch with standard controlled terminology name 5

SDTMO0202 1dentifies a null (empty) value found in a column where (Standard) Core attribute is 'Exp'

SDTMO203 Character column value is not correctly upcased per spec

SDTMO0204 | Character column value contains the numeric missing "' or any special missing value like ".N'

SDTMO0205 | Column value is not left-justified

SDTMO271 Walue for column defined as a data set key is null

SDTMO411 Identifies records that violate the condition [Normal Range Upper Limit-Standard Units (**STNRHI) is null and Norr

SDTMO601 Domain not sorted by keys as defined in standard -
1| 1] [ 3
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Report by Check

SAS Clinical Standards Toolkit 1.7
CDISC-SDTM 3.1.2 VALIDATION

Process Results, CheckID: SDTM0202

Description: Identifies a null (empty) value found in a column where (Standard) Core attribute is "Exp’

Check scope: (lTables)] _ALL_, (Columns)_ALL
Source: SAS (SAS0015)
Validation check macro: cstcheck_violatesstd, using source metadata

Check Result Problem
Invocation Identifier Detected?
1 23 lib2016.DM SDTMO0202 Mull value in column MNote Yes RACE= STUDYID=SASCSTDEMODATA,
USUBJID=S001P0O10
1 24 lib2016.DM SDTMO202 Mull value in column MNote Yes RACE= STUDYID=SASCSTDEMODATA,

USUBJID=S001P014

SAS Clinical Standards Toolkit 1.7
CDISC-SDTM 3.1.2 VALIDATION

Process Results, CheckiD: SDTM0642

Description: Inconsistency between Description of Arm (ARM) and Arm Code (ARMCD) values across all records
Check scope: iTaEIesi DN, {Columns) [KRH][IRS]CD]

Source: SAS (SAS0028)
Validation check macro: cstcheck_notunique, using source metadata

Check Result Problem Actual
Invocation Identifier Severity | Detected? Value

1 lib2016.DM SDTM0642  ARM and ARMCD must map 1:1  Waming ARM=SCREEN STUDYID=SASCSTDEMODATA,
FAILURE ARMCD=SCRNFAIL USUBJID=S002P034

2 lib2016.0M SDTM0642  ARM and ARMCD must map 1:1  Waming ARM=SCREEN STUDYID=SASCSTDEMODATA,
FAILURE ARMCD=XYZ USUBJID=S002P029




Report by Domain

SAS Clinical Standards Toolkit 1.7
CDISC-SDTM 3.1.2 VALIDATION

Process Results, Table: AE

Check Result
Invocation Identifier Severity | Detected?
SDTMO0202 1 8  1ib2016.AE SDTM0202 | Null value in column Note Yes AEREL= STUDYID=
SASCSTDEMODATA,

USUBJID=S002P031,
AEDECOD=Headache,
AESTDTC=2008-05-15T01:
00

SDTM0202 1 9 lib2016.AE SDTM0202  Null value in column Note Yes AEREL= STUDYID=
SASCSTDEMODATA,

USUBJID=S003P010,
AEDECOD=Rash

pruritic,
AESTDTC=2008-05-30T17:
30

SAS Clinical Standards Toolkit 1.7
CDISC-SDTM 3.1.2 VALIDATION

Process Results, Table: DM

Check Source Result Problem
Invocation Data Identifier Severity | Detected?
SDTM0202 11 1ib2016.DM SDTM0202  Null value in column STUDYID=
SASCSTDEMODATA,
USUBJID=S001P001

SDTM0202 12  1ib2016.DM SDTM0202  Null value in column Yes AGEU= STUDYID=

SASCSTDEMODATA,
USUBJID=S001P001




Dataset—-XML Creation

Create CDISC Dataset-XML from SAS Data Set

Source Data: | Browse

*A dataset-xml will be created for each of data sets in the selected folder*

Define-XML file: | Erowse

Dataset-XNML output folder: |
Browse

File encoding: UTE-8 .

" [ Check text variable data length against metadata

Create |

- —
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Dataset-XML Creation

Eﬂ ae.sasrbdat
E crn.sas7bdat
Eﬂ da.sas7bdat
Eﬂ drn.sas7bdat
Eﬂ ds.sas7bdat
E eq.sas7bdat
Eﬂ ex.sas7bdat
Eﬂ i, 555 7bdak

E Ib.5257bdak

Eﬂ rh.sas7hdat
Eﬂ pe.sas7bdat

Eﬂ qgscg.sasFbdat
E qscs.5a57bdat

Eﬂ qgsrim, sas7bdat
Eﬂ relrec.sas7hdat
Eﬂ sc.sas7hdat

E se.sas7bdat

Eﬂ suppae,sassbdat
Eﬂ suppcm, sas7bdat
Eﬂ suppdm.sas7bdat

A5 Daka Sek
545 Daka Set
345 Daka Sek
385 Daka Sek
A5 Daka Sek
545 Daka Set
385 Daka Sek
SRS Daka Sek
545 Daka Set
345 Daka Set
385 Daka Sek
SRS Daka Sek
545 Daka Set
345 Daka Sek
385 Daka Sek
A5 Daka Sek
545 Daka Set
345 Daka Sek
385 Daka Sek
A5 Daka Sek

cli
=l

ae,xmil

i
=l

.l
B
|2 da.xml
B
|2 drvn el

cli
|| ds.xmil

i
=l

&g, =il

B
=l

e, il

B

|2 el

cli
=l

bl

i
=l

riby, il

cl
=l

pe.xml

i
=l

gscg. il

i
=l

qscs, il

i1 H
=l

qsmm.xml

cl
|2 relrec.=ml

i
=l

sc.xml

i
=l

se,xmil

i1 H
=l

suppae.xml

cl
| suppocrm. sl

i
=l

suppdrn. =ml

XML Docurment
#ML Document
“ML Docurnent
*ML Docurnenk
XML Docurment
#ML Document
“ML Docurnent
*ML Docurnenk
XML Docurment
#ML Document
“ML Docurnent
*ML Docurment
#ML Document
#ML Docurment
“ML Docurnent
*ML Docurment
#ML Document
#ML Docurment
“ML Docurnent
*ML Docurment
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How to implement the sample application




Steps to implement the sample application

-

N
- Create a GUI

using Python

| 1|

-

- Set up a SAS
driver program

-

NS

N
- Invoke the SAS

driver program
from Python

3
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1 - Create a GUI using Python

E CST - wxFormBuilder ¥v3.5 - RC1 # SRS & st & OF & S =

(=l o

|| File Edit View Tools Help

CEE 9| BOXR % & & & 58

| CST: Project ||| = Commen I [z Additional [ F]Data ] | Containers ] ET Menu/Toolbar ] B Layout ] [JForms ] &% Ribbon I

E‘E MyFramel : Frame ¥ i
- 5] b 22 EF EE B =] - (]
=] g bSizerd : wxBoxSizer Lol > 2: O =0 B8 B EE ©° B

= J m_panelb : wxPanel
g bSizer20 : wxBoxSizer [ Designer | [ C++ | @ Python | @|PHP | #%Lua | ¢ |XRC
g bSizer28 : wxBoxSizer
=- g bSizerl5 : wxBoxSizer

b&8 m_toolBarl : wxT ool

Powered by SAS® Clinical Standards Toolkits

B | m_notebookl : wkN¢
=] J m_paneld: wxPz

g bSizer211 @

B ¥ @

Compliance Checks  Dataset-XML Creation  Configure S5AS Paths Help

File Settings Help

2
5’ Compliance checks against SDTM, SEND, ADaM, and Definexml
@
..... ™ E
..... it B
S Data Standard: SDTM
..... - o]
----- at & Standard Version: SDTM 312
_____ N 5
“J  Domains te check:
..... at =
=
..... e 5
‘@ Compliance checks list:
B
..... e & _—
# Report Format: Report by Check =
..... at =}
[w]
..... = " Report File Path:
..... at
Report File Type: () HTML @ PDF () RTF
..... -
..... @

..... ik

..... ET
..... E
_____ E-
< i r
Project Loaded! Chworkspace\C5T\PharmaSUG\CST.fbp

JProperﬁeS ] i Events l

Al

B Frame

name

title
style
extra_style
center
xrc_skip_sizer
event_handler
aui_managed
aui_manager_style

O H

size
minimum_size
maximurm_size
font

fg

by

window_name

HEHERHE

window_style
window_extra_style
tooltip

B H

coentext_menu
context_help

enabled
hiddan

MyFramel
Powered by SA5® Clinic:
wixDEFAULT_FRAME_STY

wxBOTH
impl_virtual
O

wixAULMGR_DEFAULT

wadD_AMNY

11

730,626

-1 1

-1;-1

-1; Default; ; Mormal; Mot
l:l Window

I:l Window

wixTAB_TRAVERSAL

=i

] »

Mame: MyFramel | Class: Frame

e —
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2 - Set up a SAS driver program (validate_data.sas)

Step 1: Define macro variables required by the validation process
slet cstStandard=%sysget (cstStandard);

slet cstStandardVersion=%sysget (cstStandVersion);

Step 2: Build and populate the SASReferences data set
proc sqgl;
insert into work.sasreferences
Quit;

Step 3: Call the cstutil_processsetup macro

scstutil processsetup () ; ‘

Step 4: Call the validation macro
5sdtm validate; |

Step 5: Call the report macro

scstutil createreport () ;

17



2 - Set up a SAS driver program (validate_data.sas)

| Sample Library

$let cstStandard=%sysget (cstStandard);

$let cstStandardVersion=%sysget (cstStandVersion);

proc sqgl;
insert into work.sasreferences
Quit;

scstutil_processsetup () ; = Framework Macros

$sdtm validate; Global Standards Library

%cstutil createreport(); Framework Macros

18



3 - Invoke SAS driver program from Python

Step 1: import the subprocess module for spawning new process

import subprocess

Step 2: invoke the SAS driver program and pass values to it

subprocess.Popen (

args="

"C:\\Program Files\SASHome\SASFoundation\9.4\sas.exe"
-sysin "C:\\sample\validate data.sas"

-set cstStandard "CDISC-SDTM"

-set cstStandVersion "3.1.2"

'

)

Validate_data.sas

slet cstStandard=%sysget (cstStandard);

$let cstStandardVersion=%sysget (cstStandVersion) ;

19



Pharma

CHINA

Extensibility of
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Extensibility of SAS Clinical Standards Toolkit

Build a Web
application
with the CST

Clinical Data
Integration
(CDI)

Integrate
with your
own SAS
programs

Clinical Life
Cycle

(CLC)

N

21



CONCLUSION

» The CST is a powerful and flexible toolkit supporting multiple
CDISC standards.

» There is no additional charge to licensed SAS users.

» The CST macros are provided as open source and are
accessible to the users, which allows users to customize the
CST to meet their needs.

» As introduced in this presentation, you can build a CDISC
application based on the CST for your own needs. Maybe
there are a lot of work to do at the beginning. After having
done this, it is more intuitive and easy to use the CST.

22
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