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Upon completion of this webinar, you should be able to

▪ Identify the high level purpose of CDASH, SDTM and ADaM

▪ Explain the relationships between CDASH -> SDTM -> ADaM

➢And some potential pitfalls of not planning ahead for data handoffs

▪ Discuss ideas for proactively documenting cross-functional data 

requirements that will support an implementation of standards from 

data collection through analysis
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High Level Purpose of CDASH, SDTM and ADaM

• CDASH EDC specifications (Rave builds)

• SDTM dataset creation

• ADaM datasets = CSR TLF generation (One Proc Away)

Efficiency and Reuse

• Traceability through the data lifecycle

• Predictability and Familiarity (where to find data)

• Supports review software

Support Regulatory Review

• Make data useful beyond a single study

• Learn more from the data

Data Aggregation



4

Requirements for FDA Submissions

▪ SDTM is required for data tabulations in regulatory submissions

▪ Align data collection with SDTM Requirements as much as possible

▪ Concept definitions

▪ Use of terminology

▪ Naming conventions

▪ Organization of data by topic 

▪ ADaM is required for analysis data in regulatory submissions

▪ ADaM uses SDTM as its “source”

▪ If data collection is aligned with SDTM (e.g., CDASH), and SDTM can 

be produced more efficiently, ADaM will have quicker access to SDTM 

source and will be fully traceable back to data collection

CDASH is 

harmonized 

with SDTM 

in this way

Traceability in the data is 

essential to FDA

Timeliness in preparing 

submission is essential to Sponsor
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Data Lifecycle Connections

ReportAnalyzeTabulateCollectPlan

CDASH SDTM ADaM CSR

For timely preparation of traceable, standardized review datasets:

Begin by planning for CDASH in the protocol

Develop CDASH data collection instruments

Tabulate more efficiently and effectively in SDTM

Provide SDTM to ADaM in a timely manner for analysis and reporting
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What are the data lifecycle connections?

▪ Example CSR Table: All AEs by 

SOC

▪ Begin with the end in mind: 

What data should be collected?

▪ Perform the analysis described in 

the Protocol and SAP

▪ Provide adequate safety 

information

▪ Meet other regulatory and 

science requirements for this 

study

▪ Present the collected and 

analyzed data in a standard 

way

Clinical Study Report (TLFs)
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▪ Example ADaM 

ADAE

▪ Analysis data 

creates TLFs 

in Clinical 

Study Report

▪ ADaM is 

specified (by 

FDA) as the 

standard for 

analysis 

datasets

▪ SAS: One Proc 

Away from TLF

ADaM should be One PROC Away from TLFs

What are the data lifecycle connections?
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What are the data lifecycle connections?

▪ Example ADaM ADAE

▪ Begin with SDTM, 

which is the required 

source for ADaM 

datasets

➢ SDTM metadata has to 

be available before 

ADaM can be 

programmed

➢ SDTM data has to be 

available before ADaM 

dataset can be created 

and TLFs produced for 

CSR

ADaM requires SDTM as its source
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What are the data lifecycle connections?

▪ Example SDTM: all AEs 

in AE.xpt

➢ It is important to be able 

to prepare SDTM 

datasets as quickly and 

efficiently as possible in 

order to program the 

analysis datasets (ADaM)

SDTM is the source for ADaM

SDTM AE.XPT
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What are the data lifecycle connections?

▪ Example eCRF to collect AEs

▪ In order to prepare SDTM data 

in a timely manner, Begin by 

ensuring data collection is 

harmonized with SDTM 

concepts and meets all SDTM 

and FDA requirements for AE 

data.

CDASH is harmonized with SDTM
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What are the data lifecycle connections?

▪ Example Protocol AE Section

▪ In order to harmonize data 

collection with SDTM (and by 

extension ADaM), begin by 

thinking about data 

standardization when we are 

writing /reviewing the protocol

▪ Ensure language is 

harmonized with SDTMIG AE 

and other FDA requirements

➢ Including text that allows the 

creation of a standardized 

data collection instrument 

(concepts aligned to SDTM)

Protocol should support CDASH and 

SDTM requirements, too



What Happens if we DO NOT Begin With the End in Mind?

▪ Preparing SDTM data becomes very complex, time-consuming and 

error-prone when we don’t begin with the end in mind

▪ This is called “legacy data conversion” and should be avoided 

▪ How to avoid legacy data conversion

▪ Best: Implement CDASH and collaborate continuously with SDTM 

programmers to build a mapping specification

▪ At least: build a mapping specification before you create the study 

database so that you understand where the data will go in SDTM

▪ But, how do organizations produce SDTM data if they DO NOT plan for 

it during data collection?

6/3/2019



Complex/Time-Consuming Legacy Data Conversion

6/3/2019

▪ Minimum steps involved in legacy data conversion:

▪ Step 1: Create SDTM Trial Design data (TI, TV, TS, TE/TA at a 

minimum)

▪ Step 2: Review the data 

▪ Step 3: Annotate the CRF

▪ Step 4: Map the data to SDTM and validate

▪ Step 5: Create Define.xml

▪ Step 6: Validate the whole package (SDTM and Define.xml)

There are multiple steps involved in LDC

We will focus on what happens in Steps 2-3



Complex/Time-Consuming Legacy Data Conversion

6/3/2019

▪ STEP 2: Review and understand the legacy data

▪ Inputs: Legacy datasets, DMP, Legacy CRF, DTS, Protocol

▪ Identify potential issues and problems, e.g., missing or inconsistent data

▪ Identify natural keys

▪ Identify where important, required data, such as Demographics, 

Exposure, Adverse Events and Disposition are in the legacy data

▪ Identify collected relationships (RELREC)

▪ Review use of Controlled terminology

▪ Decide on standard units for tests

Ideally, the people who conducted the study will still be 

available to answer questions in case the available 

documentation and data are not 100% clear



Complex/Time-Consuming Legacy Data Conversion

6/3/2019

▪ STEP 3: Annotate the legacy CRF for SDTM

▪ Inputs: Legacy datasets, DMP, Legacy CRF, DTS, Protocol

▪ Can be very complex and time consuming

▪ Requires knowledge of the data handling conventions for that study 

(e.g., DMP)

▪ Should involve data managers, biostatisticians and others who are 

familiar with the study data (may or may not be available)

▪ Usually there is not a 1:1 relationship between the legacy CRF and an 

SDTM domain

▪ Output: The annotated CRF will be the specification for all downstream 

activities including creating the SDTM datasets from the legacy data

Steps 2 and 3 can take several months to 2+ years



▪ Missing data that SDTM requires or expects, e.g., 

▪ Informed Consent Date

▪ Dates of first and last exposure to IP

▪ Disposition of participants (when and how did they finish the study)

▪ Data that goes into one SDTM domain have been collected throughout 

many CRFs

▪ Data that goes into a single SDTM variable may have been collected 

using multiple different questions

▪ Individual questions may have collected multiple SDTM concepts

➢Sometimes these have to be manually reviewed and individual values 

mapped to the correct SDTM variable - this is especially true if the 

collected value is free text
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What makes legacy data conversion so complex?



What makes legacy data conversion so complex?

▪ Individual legacy CRFs often have many different kinds of data mixed 

together making traceability to SDTM difficult

▪ Controlled Terminologies used to collect data may or may not match 

required SDTM terminology

➢May not even be mappable without losing or adding meaning

▪ Individual data collection fields may look like an SDTM variable, but 

may have a different definition from the SDTM variable to which they 

will be mapped

▪ E.g., Adverse Event Action Taken

▪ SDTM AEACN is limited to action taken with the study treatment

➢Collected data may have other concepts mixed in (what else did you do?)

▪ What else can go wrong?

▪ You may not find out until you start doing a legacy data conversion
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Legacy Data Conversion - To Be Avoided

▪ Difficult for anyone to do even if they are an expert in the standards

▪ Can delay the submission timeline significantly (months to years)

▪ Can increase the submission preparation budget significantly (multiple 

$millions depending on time, complexity and volume)

▪ Will often result in a less-than ideal set of review data which can 

potentially delay the review process or put it at risk

6/3/2019

Requirement for standards should NOT come as a shock to any Sponsor 

organization.

FDA has been keeping industry informed and aware of data standards 

requirements since ~2004 through multiple Federal Register notices, many public 

presentations and public meetings, and online resources.

We knew about FDA requirements for more than a decade before the requirement 

became enforceable in 2016.



Purpose of CDASH

▪ Allow the creation of user-friendly data collection forms that

▪ Align data collection with SDTM in a way that makes creation of SDTM 

tabulations more efficient

➢ AVOID costly, complex, error-prone legacy data conversion

▪ Support clear traceability throughout the entire data lifecycle

6/3/2019



How CDASH is Aligned with SDTM

CDASH 

specifies a 

minimum set of 

fields:

- Logical set to 

have a valid 

record

- Target what is 

required for 

regulatory 

requirements 

including 

SDTM

CDASH variable 

uses the target 

SDTM variable 

name for data 

collection if what 

we are collecting 

can directly 

populate the 

SDTM variable 

without 

transformation

For values that cannot be collected 

exactly as SDTM requires them, 

CDASH specifies a similar standard 

variable name so standard 

programming for transformation to 

SDTM data (e.g., --DAT/--TIM to --

DTC) can be written



CDASH 

specifies 

standard 

wording (with 

controlled 

flexibility) for 

the data 

collection 

questions to 

keep the 

meaning of 

each question 

aligned with the 

meaning of the 

target SDTM 

variable

How CDASH is Aligned with SDTM

CDASH specifies 

using the same 

standardized value 

lists that are 

required for the 

target SDTM 

variables



How CDASH Addresses Data Collection Needs

For convenience, CDASH 

allows us to mix topics on one 

form, even though they have 

to be split out into multiple 

SDTM domains when the data 

are tabulated.  Standardized 

OID naming supports getting 

data to the right SDTM 

domain.

CDASH allows the 

display of synonyms 

for controlled terms 

to make data 

collection user 

friendly.  

e.g., Male/Female 

instead of M/F.



Purpose of SDTM

▪ Provide a standard way to present all of the collected data to a 

reviewer

▪ All data collected from all sources: eCRF/CRF/EDC, ePRO/eCOA, Core 

lab, Wearables, Genetic, Other Biomarkers, etc.

▪ Provide enough predictability in the organization, format and content 

that FDA (and other consumers) can

▪ Find what they are looking for in the data

▪ Create and use standards-based software (review tools, dashboards)

▪ Aggregate data across studies to gain new information

▪ E.g., looking at safety across Sponsors for IP in the same drug class

▪ Provide the source for ADaM (analysis datasets)

▪ Anything presented in ADaM must have a source record in SDTM

6/3/2019



CDASH to SDTM 

Vital Signs Example

6/3/2019

CDASH: study-level Rave form 

metadata is aligned with SDTM 

variables and CT, and traceable 

through standard transposition 

programming

SDTM programming adds in derived and assigned submission variables, 

protocol concepts and standardized results for ALL data



Purpose of ADaM

▪ Provide a standard framework for presenting data used in the analysis

▪ Standard Subject Level Analysis file (ADSL)

▪ Standard framework for construction of analysis data files to support 

TLFs in CSR

▪ Provide clear traceability back to the collected data

▪ 1:1 traceability with SDTM variables when data/meaning are the same

▪ Metadata-level traceability

▪ Imputation rules are applied when an SDTM value is missing or 

incomplete, and those rules are described in metadata

▪ Calculation algorithms are included in metadata and point to SDTM source

▪ Derived values use SDTM source in the calculation

▪ Other complex computations (e.g., summary data) also use SDTM source

6/3/2019



SDTM VS.xpt is all Vital Signs “as collected” (no imputations) and 

is the source for all ADaM analysis datasets that use VS results

SDTM to ADaM Examples

6/3/2019

ADaM can manipulate data to meet analysis needs: imputations (LOCF, WOCF), 

standardized analysis visits, additional baseline values, analysis-specific parameters…



CDASH - SDTM - ADaM are Complementary Standards

CDASH SDTM ADaM

• Designed for data 

collection 

• Provides data 

collection metadata 

(e.g., standard 

questions with 

controlled flexibility)

• User friendly

• Addresses site-facing 

aspects of 

standardization

• Supports traceability to 

SDTM (and to ADaM)

• Designed for familiar, 

predictable data to 

support review

• Provides “normalized” 

tabulation metadata

• Includes all collected 

data, plus other 

variables that support 

review of data

• No imputations allowed

• Source is CDASH + all 

other collected data

• Links data collection to 

analysis (should be 

transparently 

traceable)

• Standard framework/ 

metadata for 

presenting analysis 

data

• Enough data to 

produce CSR TLFs

• Imputations and other 

rules can be applied

• Source is SDTM 

(multiple SDTM 

domains might be 

source for a single 

ADaM dataset)

• Completes the thread 

of traceability through 

variables, values and 

metadata

6/3/2019

Each standard has it’s own unique purpose, supporting a different part of the data 

lifecycle while keeping them connected. Using all three as intended provides 

clearly traceable data flow from collection through reporting.
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Data Lifecycle: Begin with the End in Mind

ReportAnalyzeTabulateCollectPlan

CDASH SDTM ADaM CSR

Anything that 

changes here
Affects everything downstream...

So, to keep those downstream processes going smoothly, collaborate and 

communicate cross-functionally throughout the whole lifecycle.
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Connections: Lifecycle Mapping

Partial DM Mapping Example



Summary: Begin With the End in Mind

▪ For each study:

▪ Review the protocol with standardization in mind

▪ Collaborate cross-functionally (at least with SDTM and ADaM 

programmers)

▪ (Starting from a GLIB mapping) create a detailed mapping and 

programming specification and eCRF annotations for the study

▪ Proactively provide study level data handling conventions to the SDTM 

programmers (EDC derivations, SECs, coding, value-level Origin)

▪ Maintain and share documentation to handle updates (typically from 

protocol amendments)

▪ Continuous collaboration with SDTM and ADaM programmers

▪ Update the mapping specification

▪ Update the annotated eCRF and data handling conventions

6/3/2019
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Q&A
NCICDISCSupport@nih.gov
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