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* The views and opinions expressed in this presentation are those of the
Y author(s) and do not necessarily reflect the official policy or position of
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1. Understanding the Basic Concepts




What is CDISC?
What is SDTM in CDISC?

CDISC = Power of Standardization

Clinical Data Interchange Standard Consortium (CDISC)
» Global Standards Development Organization (SDO)

* Founded in 1997 (all volunteers)

» Incorporated in 2000 as a non-profit organization

Study Data Tabulation Model (SDTM) defines a standard structure for human
clinical trial (study) data tabulations and for non-clinical study data tabulations, that
are to be submitted as part of a Igroduct application, to a regulatory authority such
as the United States Food and Drug Administration (FDA).

ICONS from FLATICON
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Domain vs. Dataset: What’s the Difference?

- : The terms “domain” and “dataset” are commonly used in CDISC's nomenclature and found frequently in the Study Data
"";““' Tabulation Model (SDTM). For example, the SDTM v1.8 includes 134 instances of "domain" and says "A collection of
g observations on a particular topic is considered a domain." The Model includes 78 instances of dataset and certain structures

in the model are called "datasets" rather than "domains." Is there a difference between a domain and a dataset?

The CDISC Glossary defines these terms as follows:

¢ Domain: A collection of logically related observations with a common, specific topic that are normally collected for all
subjects in a clinical investigation. NOTE: The logic of the relationship may pertain to the scientific subject matter of
the data or toits role in the trial. Example domains include laboratory test results (LB), adverse events (AE),
concomitant medications (CM). [After SDTM Implementation Guide version 3.2, CDISC.org] See also general
observation class.

¢ Dataset: A collection of structured data in a single file. [CDISC, ODM, and SDS] Compare to analysis dataset, tabulation
Aatacnt

A domain is a collection of observations on a particular topic.
' A dataset is a collection of structed data in a single file.

Capture & Text from CDISC
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" FDA, NMPA, & PMDA Regulatory Requirements

https://www.cdisc.org/video/regulatory-requirements

Clinical CDISC Nonclinical CDISC

i |EMA Not referenced Not referenced
I - SDTM — CDERY & CBER? CBER — Required — 03/15/2023
— Required — 12/17/2016* CDER — Required — 12/17/2016*
o ADAM — CDER & CBER - Required
— 03/15/2019*
NMPA Preferred — September 2019 No Requirement
PMDA SDTM & ADaM — Required — No Requirement
04/01/2020

1) Center for Drug Evaluation and Research
2) Center for Biologics Evaluation and Research
*Requirements are dependent on type of submission, IND, ANDA, NDA, BLA, etc.
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What is SDTM Programming?




SDTM Programming

SDTM Programming is the process of transforming raw clinical trial
data into a standardized format that is used for regulatory submission
and data analysis.
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SDTM Programming

SDTM Programming is the backbone of data organization in clinical

trials.

SDTM

Kllmcal
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SDTM Programming

Data Collection
SDTM Mapping
Data Validation
Dataset Creation

Submission Preparation
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SDTM Programming

Data Collection . Typically originates from EDC systems used in clinical trials.
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' SDTM Programming

ﬂ SDTM Mapping Process
" SDTM Mapping

Analyzing the Raw Data

Define the SDTM Domains

it Mapping Raw Data to SDTM Domains
Rt Handling Controlled Terminology
A Validation

cdisc
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" SDTM Programming

ﬂ SDTM Mapping Process
""{"  SDTM Mapping

Analyzing the Raw Data

it v" " Clinical trial data, Labs, Medical Devices, 2tAt7} E115t Xt &,
ik v/ “Raw DataS Y=3| OJslist= A0 5 &.
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SDTM Programming

SDTM Mapping

ICONS from FLATICON

cdisc

ﬂ SDTM Mapping Process

Define the SDTM Domains

v DM, AE, LB, MH &5 d2lg.
v" Choose the relevant SDTM domains based on the type study.
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......

SDTM Programming

ﬂ SDTM Mapping Process
SDTM Mapping

Mapping Raw Data to SDTM Domains

v How do you map: it with any tool??

X 5
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;:-;;;:-:-ff SDTM Programming

ﬂ SDTM Mapping Process
SDTM Mapping

Handling Controlled Terminology

Validation

v" Validation tools like Pinnacle21 or OpenCDISC

v' Goal is to identify and correct errors such as missing
data, incorrect formats.
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SDTM Programming

Data Validation v To ensure that the mapped data adheres to regulatory standards.

v" Pinnacle 21 is often used to check the accuracy
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;:;;;;-;-ff SDTM Programming

Dataset Creation

Submission Preparation

SDTM datasets are prepared for submission to regulatory like the FDA.
Packaging the datasets, associated documentations.

Regulatory M&EA| XML, PDF, XPT2| &%} o, 70| =0j A 3 0|5
=2 Ot=l (definexml, XPT I+

Split 240 M&

e, 202 S2XH= ASCH

D N N N N NN
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How do you convert raw data to SDTM format?
(Dataset Creation)




How do you convert raw data to SDTM format?

Csas S
=3 R
o
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XPT mandatory?
FDA Data Standards Catalog

FDA Data Standards Catalog v10.4

Full description of column headings in Instr.& Column Descriptions tab. Rows with data models are in bold with blue fil

Use Standard Exchange SDO Property

[~ | Format [~ |
Clinical study datasets SDTM XPT CDISC SDTMIGY3.2
Clinical study datasets SDTM XPT CDISC SDTMIGY3.3
Clinical study datasets SDTM XPT CDISC SDTMIGV3 4

eoe
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SAS coding

ROC SQL;
CREATE TABLE EG AS
SELECT "STUDYID" AS STUDYID
,"EG" AS DOMAIN
,T2.USUBJID AS USUBIID
,T1.TESTCD AS EGTESTCD
,T1.TEST AS EGTEST
,CASE WHEW T1.TESTCD="INTP" AND T1.EGRES_STD IN (2,3) THEN “ABNORMAL"
WHEN T1.TESTCD="INTF" AMD T1.EGRES_STD=1 THEN "NORMAL" ELSE T1.0RRES END AS EGORRES
,CASE WHEW T1.0RRES*="" AND T1.TESTCD~="INTP" THEN "msec" ELSE "" END AS EGORRESU
,CALCULATED EGORRES AS EGSTRESC
,CASE WHEN INPUT(CALCULATED EGORRES,BEST.)"=. THEN INPUT(CALCULATED EGORRES,BEST.) EWD AS EGSTRESN
,CASE WHEW T1.EGND=@ AND T1.TESTCD*="INTP™ THEW "msec” END AS EGSTRESU
,CASE WHEW T1.EGND=1 THEN "NOT DOME™ END AS EGSTAT
,"12 LEAD STANDARD" AS EGMETHOD
,CASE WHEN T1.FOLDER2°="" AND T2.VISITNUM=2 THEN "y
WHEM T1.FOLDERZ="" AND T3.VISITNUM=1 THEW "Y" END AS EGELFL
ST3.VISITHUM
,T3.VISIT
,T2.WISITDY
,T4.EPOCH
,CASE WHEN T1.EGDTC_RAW"="" THEN CATX('-',PUT({T1.EGDTC_YYYY,Z4.),PUT(T1.EGDTC_MM,Z2.),PUT{T1.EGDTC_DD,Z2.)) EMD AS EGDTC
,CASE WHEM INPUT(TZ.RFSTDTC,YYMMDD18.)"=. AND INPUT(CALCULATED EGDTC,YYMMDD1@.)<INPUT{T2.RFSTDTC,YYMMDD1®.)
THEM INPUT({CALCULATED EGDTC,YYMMDD1®.)-INPUT(T2.RFSTOTC,YYMMDD1A. )
WHEM IMPUT(T2.RFSTDTC,¥YMMDD18.) “=. AND INPUT(CALCULATED EGDTC,YYMMDD1@.}>=INPUT(TZ.RFSTOTC,YYMMDD18.)
THEM IMPUT({CALCULATED EGDTC,YYMMDD1@.)-INPUT(TZ2.RFSTDTC,YYMMDD1@.) +1 EMD AS EGDY
FROM EG2 T1 LEFT JOIM SDTM.DM T2 ON T1.SUBJECT=T2.SUBIID
LEFT JOIN SDTM.SV T2 ON T1.SUBJECT=SUBSTR(T2.USUEJIID,15,6) AND T1.VISITHUM=TZ.VISITHUM
LEFT JOIN EPOCH_EG T4 ON T1.SUBJECT=SUBSTR(T4.USUBIID,15,6) AND T1.INSTANCENAME=T#.INSTANCENAME
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How do you convert raw data to SDTM format?

Automation of SDTM data h

Cdis..c derivation with R phaStaF

Ben Barnaby-Pass (ben.pass@phastar.com)

1. Abstract

Converting raw data to SDTM format is a crucial stage in any clinical trial. Currently, SAS is the predominant language
employed for this process, requiring considerable human intervention. Although automation has already been used in
PHASTAR to generate SAS code, we have devised an alternative approach that generates automated R code, which

substantially reduces human involvement in routine coding tasks.

Our tool utilizes curated metadata, containing vital information essential for executing the RAW to SDTM derivation process.
Subsequently, the tool generates a set of automated functions, facilitating the creation of SDTM datasets with minimal post-
processing requirements. This approach not only streamlines a significant portion of coding tasks but also establishes a
standardized data derivation process across various trials.

Capture from CDISC
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A short History of CDISC and SAS Transport Files

Background:

. Wf&en development of the SDTM and SDTMIG started, SAS was in almost universal use in the pharmaceutical industry
and at FDA.

* “The SAS® Version 5 (V5) transport file format is an open standard developed by SAS to support data transfers
between systems, especial(ljy those running different operating system.” SAS V5, being an open standard, allowed FDA
to specify Is as the standard required for data submission.

* At the time, the CDISC volunteer team who developed the SDTMIG was focusingl on drug submissions to FDA, so it
was assumed that SDTMIG had to work with the SAS V5 transport file format. (‘& 2F).

Current Regulation:

* FDA and PMDA require SAS V5 transport file format, and other regulatory agencies accept it.

+ If other recipients agreed, SDTM-based data could be exchanged in another file format. If both parties agreed, some of
the restrictions rooted in the SAS V5 transport file format could be relaxed.

Changing Technology:

» Over the years, the CDISC user community has expanded, and although SAS is widely used for statistical
programming in that sider community, other languages, such as R, are also used

* Non-tabular data formats, such as XML and RDF, are seeing greater use.

e e §sas

oe®
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https://www.cdisc.org/kb/articles/short-history-cdisc-and-sas-transport-files

A short History of CDISC and SAS Transport Files

..._i Responseto Changing Technology:

" * CDISC has developed other formats, which could be used to represent SDTM-based data:

A v’ Dataset-XML

v SDTM in RDF

;;:3'-;--.} * FDA has considered other formats and held a public meeting 5 Nov 2012 during which other altematives (XML, RDF,
et newer SAS transport formats, etc.) were presented.

-° * As s result, CDISC developed Dataset-XML and SDTM in RDF and conducted some testing in collaboration with FDA.

Future Regulation:
* Regulatory agencies could require a different file format in the future

» Other parties who exchange SDTM-based data could decide to require a different exchange format. If they did, and if
demand were great enough, CDISC could develop implementation advice for that different exchange format.

Text from A Short History of CDISC and SAS Transport Files | CDISC
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https://www.cdisc.org/kb/articles/short-history-cdisc-and-sas-transport-files

Transport for the Next Generation

Transport for the Next Generation

Version 1.0
Created 30 Apr 2017

A White Paper by The PhUSE Alternative Transport Format Working Group - Part of the
PhUSE Emerging Trends and Technologies Computational Science Symposium
Collaboration.

This white paper does not necessarily reflect the opinion of the institutions of those who
have contributed.

From the PHUSE Transport for the Next Generation (2017) White Paper

L]
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Transport for the Next Generation

« SAS V5 Transport format dates from 1989 and was first available as part of SAS
version 5. Since that time, there have been many changes to the industry with
respect to the process for submissions and the approaches to data curation and
manipulation - but none to the format itself.

« SAS V5 transport format is commonly referred to as either “XPORT” (due to the
LIBNAME keyword “XPORT” used during file creation) or “XPT” (due to the
convention of using a file extension of “xpt”)

Pain Points of the SAS V5 transport format?

From the PHUSE Transport for the Next Generation (2017) White Paper

L
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Dataset-JSON

CDISC and PHUSE are delighted to announce a new pilot project aimed at supporting
the adoption of Dataset-JSON as an alternative transport format for regulatory
submissions.

This pilot builds upon the considerable amount of work done over the years to replace
XPT as the default file format for clinical and device data submissions to regulatory
authorities.

The pilot report will be completed in Q2 2024.

Capture from CDISC
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. Dataset-JSON

SR Dataset-JSON seeks to address the limitations of SAS V5 XPORT.

«-+ [Data File Format Storage Content Extensibility

* Limited variable type + Inefficient use of storage * sLacks a robust * Not extensible

G - pace ’ “metadata layer ‘ ’ . ‘
RS imited to US ASCII

Hoa ncoding nability to compress » || Only works for 2-

o . datasets leads to file dimensional data

o« §+ ¥8-character variable names logistical issues structures

¢ 40-character labels 200- . e

L character file widths (€.g., splitting datasets)

e —) —

From the PHUSE Transport for the Next Generation (2017) White Paper

eoeen
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SAS V5 vs. V8 Format

The SAS Version 5 (V5) transport file format is an open standard developed by SAS to support data transfers between systems, especially those running different operating systems. The SAS V5 transport specification is nonproprietary.

Starting in SAS 9.3, you can use the %LOC2XPT, %XPT2LOC, and %XPTCOMMN macros to read from or write to files of V5 transport format. These macros can run equally well in SAS 8 and SAS 9. For more information, see File Transport Macros.
The V5 transport file format provides the following:

o Variable names can be up to 8 characters, and they are stored in their original case (upper or lower).
e Character variables can have lengths up to 200 bytes.
« Variable names can contain any characters other than null ('00’x).

e This transport file format allows only alphanumeric characters and underscores. Any variable name that contains characters other than alphanumeric or underscores is represented in the SAS language as an n-literal (for example, ‘a b'n).
Note: A variable name cannot be completely blank.

e Variable labels can be up to 40 characters.

o

L
@5 vvaee °
B
® L

From the PHUSE Transport for the Next Generation

oe®
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SAS V5vs. V8 Format

The V8 transport file format provides the following:

* Variable names can be up to 32 characters, and they are stored in their original case (upper or lower).

* Character variables can have lengths up to 32,767 bytes
* Character variable labels can have lengths up to 256 bytes.

* Variable names can contain any characters other than null ('00x). Any variable name that contains characters other than alphanumeric or underscores is represented in the SAS language as an n-literal (ol
example, 'a b'n).

Note: A variable name cannot be completely blank unless you are using the VALIDMEMNAME=EXTEND option.
» Starting in SAS 9.3, when you use the VALIDMEMNAME=EXTEND option, variable names can contain embedded blanks and these additional characters: .~ " [@#$%"&()_+={}{]:

Note: You must be running SAS 9.3 in order to use these characters in the V8 transport file format.

From the PHUSE Transport for the Next Generation
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About XPT

From the PHUSE Transport for the Next Generation

cdisc

v xpt £ 7<| °JOP" =M

Window Windows Server 2016/2019/2022, Windows 7,
Windows 8, Windows 10, Windows 11, Linux, Mac OS X,
macQOS, iOS, Android

CDISC 2024 Korea Interchange | #ClearDataClearlmpact
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Maven Converter




SDTM Dataset Conversion in One Click?

v"You worried that the raw datasets from your EDC need a lot of work to get them into
SDTM format?

v"You don’'t have enough time or programming skills to do it?

L
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+ 283t

Treatment
Pharmaceutical Dosage Form
Domain Abbreviation

Unit

Laboratory Test Name
Laboratory Test Code

BILI

0CCBLD

PH

Terminology %7}

Codelist Name(Name) *

Laboratory Test Code

Code

C38037

CDISC Submission Value (Term) *

BILI

® Text

CDISC Synonym(s)
Bilirubin

Decorded Value
Bilirubin

Rank
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@ etz v @ ©50:10 [Owner]Ho|E v

Home > Study > Import Raw Data Study Name | az Medicine

B DataSets %= Setting for Trial Design Domains

STUDYID DOMAIN USUHJID LBGRPID Domain TA(Trial Ams) :

~ Raw Datasets
LB -01-01-801

LB -01-01-801 ARMCD ARM EPOCH 7%
file2.sas7bdat (1/10) LB -01-01-801

file1.sas7bdat (1/10)

Placeholder Placeholder Placeholder
file3.sas7bdat (3/10) L8 0101501
LB 01-01-501 .
file4.sas7bdat (1/10) s Py i Placeholder Placeholder Placeholder
file5.sas7bdat (3/10) LB -01-01-801
file6.sas7bdat (5/10) LB -01-01-801
LB -01-01-801
LB -01-01-801
AE (Adverse Events) (... LB -01-01-801

SDTM Datasets

CE (Clinical Events) (1... L8 -01-01-501
LB -01-01-501

LB -01-01-801
DM (Demographics) (... LB -01-01-801

CO (Comments) (6/1)...

LB (Laboratory) (1/8) L8 -01-01-801
LB -01-01-801

DataFlow Datasets LB -01-01-S01

files.sas7bdat (3/10) LB -01-01-801

Elal mmaThdas (E (100 LB -01-01-801

@ Data Table Domain Data Display

| TRERLE I
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Home > Study > Import Raw Data Study Name | az Medicine
. 3 i) 8 DataSets % Setting for Trial Design Domains
¢ = @ B —— STUDYID DOMAIN USUHJID LBGRPID Domain TA(Trial Ams) :
. - - LB 01-01-501 12
g . « file1.sas7bdat (1/1
5 w2 flet sas7bdat (1/10) LB 01-01-501 12 ARMCD ARM EPOCH 7l4
& i1 + file2.sas7bdat (1/10) LB 01-01-801 12
: 3 18 0101801 12 P Placebo 3
b . « file3.sas7bdat (3/10) B
. . L8 01-01-801 12 10 . 10 s
v 3 . H reatment 10mg
: B filed.sas7bdat (1/10) B 01-01-801 2
4 - fileS.sas7bdat (3/10) L8 01-01-501 12 + Add
5 =3 « file6.sas7bdat (5/10) Le 0101501 2
. LB 01-01-501 12
. ~ SDTM Ds
® 8 SDTM Datasets 18 0101501 12
i « AE (Adverse Events) (... LB 01-01-801 12
Q « CE (Clinical Events) (1... L8 0101801 12
3 LB 01-01-801 12
(] .
: CO (Comments) (6/1) m 0101801 2
e * DM (Demographics) (... LB 01-01-801 12
: « LB (Laboratory) (1/8) L8 aroisol | 12
e L8 01-01-501 12
DataFlow D:
v DotaFlow Datasets 18 0101801 12
- fileS.sas7bdat (3/10) L8 01-01-501 12 = ED
PP LB 01-01-501 12
® Data Table Domain Data Display
STUDYID DOMAIN ARMCD ARM TAETORD ETCD ELEMENT TABRANCH TATRANS EPOCH
TA P Placebo 1
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Maven Converter’s Expected Effect
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ICONS from FLATICON
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