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Webinar

• Apologies from Carrol

• Introduction - Sharon

• Applying data standards using a real example (CDSIC)– Vicky

• Demo of mapping tool – Jonno

• Questions (please put in chat during session)



Introduction:

NIHR project

• ‘Implementing data standards (Clinical Data Interchange Standards 
Consortium - CDISC) in Clinical Trials Units (CTUs)’ is a project funded 
by the NIHR Trials CTU support for efficiency/innovative delivery of 
research.



Data Sharing in Clinical Trials

Why?

• Expectation for data to be made available for secondary 
research after the primary statistical analyses have been 
completed 

• Sharing clinical trials data offers advantages that can advance 
clinical research and benefit patients.

• Clinical trial units have a responsibility to support and facilitate 
this process



Data Sharing Challenges

• Governance
• trial participant privacy (anonymisation)

• consent 

• Contractual

• Potential Concerns
• When to share?

• Clash of publication planning for original consortium



Data Sharing Challenges

•Resource required 
• Prepare the data

• Is it ready to be shared?

• Provide metadata to explain context
• Choose sharing platform or provide copies of data
• Responses to questions regarding the data.  Who?
• Can data standards help?

• Upfront

• Map at end



Data Standards in Clinical Trials

•Ability to share data efficiently 

• Facilitate knowledge transfer regarding the context 
and description of trial data if using known methods

•Will facilitate scientific collaborations and future use 
of trial data.



Data Standards in Clinical Trials

•CDISC standards are internationally recognised by 
regulators but have had little take up within academic 
CTUs in the UK. 

•One of the barriers is the unfamiliar terminology used. 

• This webinar aims to demystify the use of CDSIC 
standards within an academic CTU setting using a real 
trial example.



What is CDISC?
• CDISC stands for “Clinical Data Interchange Standards Consortium” and is 

commonly used to refer to a set of data standards primarily used in the 
pharmaceutical industry

• The outputs of applying CDISC are used in clinical trials to submit data for drug 
approvals to the United States Food and Drug Association (FDA) and other 
regulators

• Only 7% of CDSIC members are academic institutions1

• CDISC requires the production of SDTM and ADaM datasets, and the production of 
these requires technical programmers in Information Systems (IS), Data 
Management (DM) and statistics

1 https://www.cdisc.org/membership



Benefits of CDISC standards
• Standardised way of presenting clinical trial data
• Harmonisation for data sharing
• Reusable programs can be set up for each SDTM with variable names and 

lengths prespecified, saving time and resources of staff
• Statistician will receive data in same format each time, also saving time and 

resources when deriving endpoints 
• Potential to reduce the amount of data collected which doesn’t map to an 

SDTM dataset as it could indicate the data is unnecessary
• From a management perspective, a CTU could be more attractive to 

pharma if they have CDISC experience and they can provide ADaM datasets 
as a service

• Using the UKCRC CTU network there is potential to provide an environment 
to support each other in the implementation of CDSIC



Aims

• To introduce the: 
• Clinical Data Interchange Standards Consortium (CDISC)
• Study Data Tabulation Model (SDTM) and Analysis Data Model (ADaM) 

datasets
• SDTM Implementation Guide (SDTM IG)
• SDTM Controlled Terminology Document

• To provide a worked example of conversion of clinical trial data into an SDTM 
dataset by: 
• Demonstrating how the SDTM IG and SDTM Controlled Terminology 

Document are used in practice
• Annotating Case Report Forms (aCRFs) to denote SDTM mappings 



Applying data standards using a real example                     
(CDSIC)



Steps for an SDTM Conversion

• The flow chart below demonstrates an overview of the steps involved 
for converting clinical trial data into SDTM format



Example SDTM datasets

• SDTM domains are commonly known as datasets or tables

• Below is an example of the output of applying the SDTM model to Laboratory Test Results data (LB) and 
Demographics data (DM)

SDTM LB Domain

SDTM DM Domain



Example ADaM dataset

• ADaMs combine multiple pieces of information from various SDTM datasets. In the image below, we have 
combined the SDTM LB with the SDTM DM dataset

• The variables for the trial analysis are also derived, which can be seen in the variables Change “CHG” and 
Percent change “PCHG”

• The variables “SEX” and “AGE” are from the SDTM DM dataset, so that they could be used in the analysis of 
this ADaM dataset

• This is the dataset that would be analysed by the statistician, submitted to regulatory authorities and 
potentially onwards shared



• Usually, the first step when converting a full clinical trial database into 
SDTM datasets, is to create the trial design domains

• These are all administration data from the protocol, and no live data 
(results) are used to populate them
• These are the Trial Summary (TS), Trial Inclusion/Exclusion Criteria (TI), Trial 

Elements (TE) and Trial Visits (TV) domains

Steps when performing an SDTM conversion of 
clinical trial data



Example TS, TI and TV Domains
The Trial Visits domain (TV) :
• This contains information on the visits for the trial, similar to the schedule of assessments in the study protocol

• The variables “ARM” (Description of Planned Arm) and “ARMCD”  (Planned Arm Code) may be included in this 
dataset if the visit days or start rules vary by treatment arm 

• The variable “TVSTRL” indicates the start rule for each visit

The Trial Inclusion domain (TI) :
• This contains a full list of inclusion and exclusion criteria as per the study protocol
• The variable TIVERS refers to the study protocol version



Trial Summary (TS) Domain
• The TS domain contains information which the majority can be populated from the study protocol
• In our example, we can see information such as the trial title, the length of the trial, is the trial 

randomised and the sex of participants
• This information is captured in the variable “TSVAL” (Parameter Value), and the variables “TSPARMCD” 

(Trial Summary Parameter Short Name) and “TSPARM” (Trial Summary Parameter) indicate what TSVAL is 
capturing

• The variables “TSVALCD” (Parameter Value Code), “TSVCDREF” (Name of the Reference Terminology) and 
“TSVCDVER” (Version of the Reference Terminology) refer to if a Codelist is used when populating TSVAL, 
Codelists are explained later on



Steps when performing an SDTM conversion of 
clinical trial data

• Setting up Patient IDs and Visit Schedules
• STUDYID is a required variable in every SDTM dataset and is a unique 

identifier for the trial, for example “STUDYID01”. This is often the trial 
abbreviation which would also be located in the TS domain

• Across all SDTM datasets, unique subject identifiers map to a variable called 
“USUBJID”
• This variable is a required variable as per the SDTM IG in every SDTM dataset

• This may often be the registration or randomisation number

• To distinguish between different visits on the trial, the variables “VISITNUM” 
(Visit Number), “VISIT” (Visit Name) and “VISITDY” (Visit Day -days since 
randomisation) are also expected variables as per the SDTM IG in each SDTM 
dataset



SDTM Implementation Guide (SDTM IG)
• For guidance when creating SDTMs, there is the SDTM Implementation Guide (IG)

• The SDTM IG provides a full list of all SDTM domains and a breakdown of each 
variable that can be included in each of the domains
• To access this, register for an account on the CDISC website, which is free to all clinicians and academic researchers



SDTM Controlled Terminology Document
• The SDTM Controlled Terminology Document can be found on the CDISC website in either xls or pdf format

• It contains standard names and definitions for variables which may be a measurement or a test

• The SDTM IG will specify if a pre-defined codelist from the Controlled Terminology Document is required

• We give an example of the variable “AGEU” in the SDTM DM domain, which from the SDTM IG we can see 
had a “Controlled Terms, Codelist or Format” also called “AGEU”

• This informs us that values of AGEU are CDISC controlled , and we can find the accepted values for this 
variable in the SDTM Controlled Terminology Document under “AGEU”, as shown on the next slide 



SDTM Controlled Terminology Document
• This is an example of the “AGEU” codelist in the SDTM Controlled Terminology document

• It demonstrates the CDISC Submission Values for the variable AGEU, which include “DAYS”, “HOURS”, 
“MONTHS” and “WEEKS”

• Going back to our example SDTM DM dataset from earlier, we have age measured in years so this 
tells us the CDSIC accepted value for AGEU is “YEARS”



• Other examples where this is not so straightforward include the controlled lists for the 
variables RACE and ETHNIC, where there are only a small list of CDISC accepted values 

• These are not extensible and additional category’s have to be in a supplementary domain for 
demographics called SUPPDM which will be shown in a further example

• An alternative would be to map race as “OTHER”

SDTM Controlled Terminology Document

RACE Codelist in the SDTM Controlled Terminology Document 



SDTM Controlled Terminology Document
• Here is the codelist for the variable “ETHNIC”, this shows that there are few 

category’s which are not universally appropriate, therefore SUPPDM would 
be recommended again here

• This would allow you to describe ethnicity as captured on the CRF by 
including it within the SUPPDM domain

ETHNIC Codelist in the SDTM Controlled Terminology Document 



CDSIC Website



Steps when performing an SDTM conversion of 
clinical trial data – worked example

• To demonstrate how a particular data item would be mapped to an SDTM dataset, we 
have a worked example highlighting how the laboratory biomarker of C-Reactive Protein 
would be mapped to a SDTM dataset

• When converting a data item or variable into SDTM format, first determine which 
SDTM dataset it belongs to

• To do this we would first find the appropriate domain from the full list of SDTM 
domains given on page 18 of the SDTM IG

• As C-Reactive Protein is a laboratory result, it belongs to the Laboratory Test Results 
(LB) SDTM dataset

• Our next step would be to locate the details of the LB domain in the SDTM IG as 
shown on the next slide



Steps when performing an SDTM conversion of clinical trial 
data – worked example

• This shows an extract of the LB domain in the SDTM IG, 
which shows the list of variables for this dataset (column 
header within the SDTM LB Domain)

• Using the final Column “Core” we can see if the variable is 
a required “Req”, expected “Exp” or permissible “Perm”

• We know CRP is a laboratory test and to locate how to 
describe that and to populate the column, we have to go to 
the codelist as indicated(column 4 in the table) 

• If we didn’t know it was in the LB domain, then we would search 
the SDTM Controlled terminology for “CRP” and find it was 
under LBTESTCD which highlights it belongs in SDTM LB

• LBTESTCD and LBTEST are column headers and the codelist
tells us the values which are required. In this case, these 
are “CRP” and “C Reactive Protein” which you will see on 
the next slide.

• The patients laboratory results and the laboratory units 
goes in the “LBORRES” and “LBORRESU” variables



Steps when performing an SDTM conversion of clinical trial 
data – worked example

• To locate these codelists in the SDTM Controlled Terminology Document search (Ctrl+F) the words “LBTESTCD” (below) 
and “LBTEST” (next slide)

• This codelist is extensible as indicated in the column “Codelist Extensible (Yes/No)”
• This means that if we have an unusual laboratory test that we cannot find in the LBTESTCD codelist, we can create our own LBTESTCD 

• Within the LBTESTCD codelist, we would now search (Ctrl+F) for the word C-Reactive Protein 

• From this, we can see the variable LBTESTCD has a value of “CRP”

An example of the codelist for LBTESTCD in the SDTM Controlled Terminology Document is below



Steps when performing an SDTM conversion of clinical 
trial data – worked example

• We would repeat this process to determine the “CDISC Submission Value” for the 
codelist LBTEST, which we can see below is “C Reactive Protein”

An example of the codelist for LBTEST in the SDTM Controlled Terminology Document



Steps when performing an SDTM conversion of 
clinical trial data – worked example
• As we now know the CDSIC submission value for C-Reactive Protein 

for the variables LBTEST and LBTESTCD, our next step would be to put 
this information together and begin creating the SDTM LB domain 

• This can be done by:
• Writing a program to map the model to the data to create an output 

• This could be done by the statistician e.g. in SAS or by a programmer e.g. in SQL

• The Clinical Data Management System (CDMS) you have been using may have 
a CDISC compatible module

• Utilising a CDSIC mapping tool
• As part of this project a prototype will be demonstrated



Example SAS Code

• Here is an example of SAS Code used to 
generate the example of the LB Domain 
we provided earlier

• Note that each section of code 
preceded by “output” equates to one 
row, as we created test data  this 
example 

• The ordering of the variables in the 
SDTM domains are important, and they 
are listed the required order within the 
SDTM IG. Here this order is specified 
within the “retain” statement 



Steps when performing an SDTM conversion of clinical trial 
data – worked example

• Here is the final result, demonstrating what this would look like in the 
LB SDTM dataset 

• This example shows the laboratory results for C-Reactive Protein for one 
patient at 4 different time points, shown in the “VISITNUM”, “VISIT” and 
“VISITDY” variables

• Note that the variable “LBSEQ” is a unique identifier per lab result per 
patient that has to be assigned



Mapping CRFS to SDTM Datasets through the 
use of aCRFs
• Next, we extend our previous example from considering selected 

variables to a full Case Report Form (CRF)

• We will create SDTM annotated CRFs (aCRFs) 

• Real trial baseline CRF examples from 3 studies are provided

• Use of colour co-ordinated aCRFs grouping data items to SDTM 
domains

• We will highlight some less straightforward examples and how they 
may be handled when converting clinical trial data into SDTM format



• We will cover:
• Data collected on CRFs which are not needed in SDTMs. These are often 

admin questions or checkboxes used for CRF completion

• Trial specific data, such as outcome data which is a struggle to map into an 
SDTM dataset

• CRFs which cover multiple SDTM domains, meaning one CRF maps to multiple 
SDTM domains

Mapping CRFS to SDTM Datasets through the 
use of aCRFs



Example 1 aCRF
• This baseline CRF maps to several SDTM domains –

DM (Demographics), VS (Vital Signs), LB 
(Laboratory Test Results) and IE (Inclusion 
Exclusion Criteria Not Met)

• We have colour coded each SDTM domain and 
their variables
• Height and weight are directly mapped to 

SDTM within the VS domain, (coloured green)

• Pregnancy test results directly map to the LB 
domain (coloured purple)

• Not all collected clinical trial data will need to 
map to an SDTM dataset (Section 4 and 5)

• Inclusion/exclusion will be covered on the 
next slide



Inclusion/Exclusion Criteria Domains
TI Domain
• Part of the trial design domains, usually created prior to data being collected using the study protocol

IE Domain: Inclusion/Exclusion criteria not met 
• Based on live patient data indicating which inclusion/exclusion criteria patients failed on
• Here we see the difference between the two variables “VISITDY” and “IEDY” which are both measured in days since randomisation

• VISITDY captures the scheduled day the visit should have took place on, whereas IEDY captures the day it actually took place on
• VISITDY remains a consistent variable throughout SDTM domains, whereas variables such as IEDY or LBDY for the LB domain for 

example, varies depending on the date of the examination being recorded



Example 2 aCRF
• This is our second example of an aCRF for 

a different study. This is a lot more 
detailed with 8 pages. This example is 
perhaps more common when capturing 
baseline clinical trial data

• The cover page only contains key 
information (subject ID and visit date) 
rather than trial content

• This example also demonstrates the use 
of supplementary qualifier SDTM 
datasets (SUPP--), for data items which 
don’t fit into the original domains

Again, these tick box questions don’t need to 
be mapped to an SDTM dataset



Example 2 aCRF

• XXORRES denotes original result
(LBORRES=5.4)

• XXTESTCD denotes test code 
(LBTESTCD=“PROT”)

• XXTEST denotes test name
(LBTEST=“Protein”)

• Where XX represents the SDTM  
domain name

• This page maps completely to either 
the Laboratory (LB), Physical 
Examination (PE) or Vital Signs (VS) for 
test results, or the Subject 
Characteristics (SC) SDTM domain 
which contain the subject initials 



Supplementary Domains
• Supplementary Domains are used when additional information is collected that doesn’t fit 

• Examples of supplementary domains include:
• SUPPLB: Supplementary Laboratory test results domain
• SUPPDM: Supplementary Demographics results domain

• We provide an example of the SUPPLB domain, capturing whether a laboratory result was 
clinically significant or not as captured on the CRF

• The variables “IDVAR” and “IDVARVAL” are used to reference the specific record in the master domain (LB)

• We also provide an example of a SUPPDM domain, which captures the variables Race other 
(“RACEOTH”), Intention to Treat Flag (“ITTFL”) and the Safety Population Flag (“SAFFL”)

• The variable “QORIG” is the origin of the variable, usually populated with “CRF” or “Derived”
• The variable “RACEOTH” can be used where race is captured differently on the CRF than the accepted CDSIC 

values for RACE as previously seen



Example 2 aCRF: 
Unmappable Data

• However, other pages of this aCRF
aren’t as straightforward and it isn’t 
clear which SDTM dataset the data will 
map to

• Encountering this may cause confusion 
to a programmer or statistician where 
to map the data



• A possible solution would be 
to extend the controlled 
terminology for PETESTCD’s 
– Physical Examination Test 
Codes, as these are physical 
assessments

• We created these 
PETESTCDs with a limit of 8 
characters, as per your own 
SOPs 

• Another solution would have 
been to create an additional 
custom SDTM domain as 
shown on the next slide

Example 2 aCRF: 
Unmappable Data & 
Extending Codelists



• In this example, we have seizure data 
which doesn’t map to an existing SDTM 
domain

• As a result custom domains can be 
created as shown here

• These always begin with an X, such as 
XA, XB, XC.

• Here we define our custom dataset 
which we have called XA as seizure 
data, we could have called it XSZ for 
example which may be more reusable 
for other trials
• Use of XSEIZURE may have created 

problems for longer variable names (e.g. 
XSEIZURETESTCD)

• Use of a more descriptive names are 
helpful when storing in a local domain 
library

Example 3 aCRF: Demonstrating 
Custom Domains



Problems Faced: SDTMs
• For many study specific collected data, it is unclear how these would map 

to an SDTM domain 

• Ultimately, this would be a judgement call for where best to map the data 
which will likely result in the use of additional custom SDTM domains

• The CRF/CDMS might not be designed with CDISC in mind, meaning not all 
questions on a CRF will need to be mapped to SDTM domains

• One non-CDISC CRF often maps to several SDTM domains. This is likely to 
increase programming time when creating SDTM domains

• To complete required SDTM variables, the programmer is often required to 
impute data such as the Laboratory sequence variable (LBSEQ) and units 
not collected as a data item e.g. centimetres printed on paper CRF



Mapping tool



Prototype App

• Could we make a prototype of an application that would support the 
mapping of an existing data dictionary and CRF to SDTM?

• Basic flow:

• Start with an unmapped data dictionary and blank CRFs

• Allow annotation of the CRFs from the data dictionary

• Map required fields to SDTM



Prototype App – Automatic Mapping

• Imagine removing some of the leg work, and automatically identifying 
mappings between the data dictionary and the SDTM

• Use the SDTM documents and definition as our semi structured text 
base, automatically map fields where possible
• Even though Jonathan said “where possible”, he already had conquering visions 

of 75%+ auto mapping success – a GUI with a sea of green 

• Can’t rely on specific organisational conventions

• “How hard could it be?” – Jonathan Gibb, pre-hair loss



Prototype App – Columbo Reveal



DEMO



Conclusions and Future projects

• Using CDISC standards at the data collection stage for clinical trials in 
the future could mean CRFs are designed to make the process more 
straightforward when mapping data items to SDTM datasets

• Could also lead to an understanding where unnecessary data isn’t 
collected, i.e. where it cannot map to an SDTM dataset

• Potential to increase staff efficiency if CDISC standards were 
implemented, as the data would always be in the same format and 
standardised statistical programs could be used

• If data were standardised across clinical trials data sharing would 
become much more feasible



Thank you for listening, any 
questions? 
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