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Executive Summary
CDISC (Clinical Data Interchange Standards Consortium) develops globally recognized data standards for

clinical and non-clinical research to ensure consistency, transparency, and interoperability of clinical trial data

([1] www.cdisc.org) ([2] www.cdisc.org). Over the past two decades, CDISC standards (e.g., SDTM, ADaM, CDASH,

Define-XML, Controlled Terminology) have become mandatory for regulatory submissions in the U.S., Japan,

and increasingly worldwide ([3] www.cdisc.org) ([4] www.cdisc.org). Implementation of these standards streamlines

data collection and review by organizing information into standardized domains and variables, reducing

ambiguity, and easing regulatory review ([2] www.cdisc.org) ([3] www.cdisc.org). Surveys indicate that nearly all

pharmaceutical companies submitting to FDA use SDTM/ADaM/Define-XML, and 80% recognize the need for

consistent data across the clinical life cycle ([5] www.contractpharma.com) ([6] medinform.jmir.org). However,

adoption requires significant investment in training, governance, and technical infrastructure ([7]

www.contractpharma.com) ([8] medinform.jmir.org). This report provides a comprehensive examination of CDISC

standards: its history, core standards (e.g. SDTM, ADaM, CDASH, Define-XML), implementation processes,

case examples of trial data, regulatory context, benefits (data reuse, efficiency, quality), challenges (complexity,

training, cost), and future directions (e.g. RWD integration, new data formats). Detailed examples illustrate how

raw clinical data are mapped to CDISC domains and analysis datasets. Multiple perspectives—from regulatory

policies and pharma industry surveys to expert analyses and academic studies—are integrated, with extensive

citations. Tables compare major standards and domain structures. The findings show that CDISC standards are

now entrenched in regulatory frameworks and drug development practice worldwide, and future advances (e.g.

unified models, JSON formats, FHIR mapping) promise to broaden their impact on clinical research.

Introduction
The explosion of digital health data and the globalization of clinical trials have made data standards essential

in biomedical research. Without common data formats, integrating or comparing data from different trials,

organizations, or countries is fraught with inconsistency and error. Early in the history of clinical research,

sponsors submitted largely bespoke datasets, creating a tremendous burden for regulatory reviewers and trial

sponsors alike. To address this, standards bodies were formed to harmonize data collection and reporting. In

1997, a consortium of pharmaceutical companies and agencies founded the Clinical Data Interchange

Standards Consortium (CDISC) to develop interoperable data standards that support the entire clinical

research lifecycle ([9] pmc.ncbi.nlm.nih.gov). The mission of CDISC is to facilitate the acquisition, exchange,

submission and archiving of clinical trials data in standardized formats, ultimately accelerating medical

product development and regulatory review. Today CDISC standards are recognized and often required by major

regulators (FDA, PMDA, Health Canada) and by many sponsoring organizations worldwide ([3] www.cdisc.org) ([4]

www.cdisc.org). This report provides an in-depth exploration of how CDISC standards work, concrete examples

of their use, and their implications.

We begin with historical background and the context for why CDISC standards were developed. We then detail

the suite of CDISC standards, including Foundational Standards (such as the Study Data Tabulation Model

(SDTM) and Analysis Data Model (ADaM)), Data Exchange Standards (especially Define-XML), Therapeutic Area

(TA) Standards, Controlled Terminology, and other components like CDASH questionnaires and the BRIDG

information model. We explain how these standards are implemented in practice – from study design and Case

Report Form (CRF) construction through mapping to SDTM domains and derivation of analysis datasets. Key

software tools and data workflows (e.g. SAS-based systems, R, metadata repositories) are described. Concrete

examples (with sample variables and dataset excerpts) illustrate domain mapping and analysis datasets.
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Subsequent sections cover regulatory requirements for CDISC standards (FDA, PMDA, and emerging EMA

guidance), the documented benefits of CDISC (efficiency, traceability, data sharing), as well as challenges and

criticisms (e.g. complexity, learning curve). Data from industry surveys and expert studies are interwoven to

provide evidence of adoption levels and perspectives on the value and cost of these standards ([5]

www.contractpharma.com) ([8] medinform.jmir.org). We include comparative tables (e.g. listing major CDISC

standards and comparing SDTM vs ADaM) and define terms. Finally, future directions are discussed, such as

CDISC’s moves toward unified data models, integration with real-world data formats like HL7 FHIR, and new

technologies like JSON submission formats. The report concludes by summarizing how CDISC standards have

become central to clinical data management and what lies ahead for biomedical data standardization.

Historical Background and Rationale
Clinical trials generate diverse data (demographics, lab tests, measurements, adverse events, etc.) in multiple

places (EDC systems, paper CRFs, labs). In the 1990s, lack of standardization meant every sponsor or CRO

used idiosyncratic formats. This made aggregating or reviewing data extremely difficult. Recognizing this, in

1997 the Clinical Data Interchange Standards Consortium (CDISC) was formed as a non-profit organization of

volunteers from industry, regulatory agencies, and academia ([9] pmc.ncbi.nlm.nih.gov). Its goal was to create

“global data standards that allow all researchers to leverage and share information from individuals and studies

around the world” ([9] pmc.ncbi.nlm.nih.gov) ([10] www.cdisc.org). CDISC worked closely with other standards

organizations (like HL7, ISO, CDISC’s BRIDG model) to ensure interoperability ([10] www.cdisc.org) ([11]

www.cdisc.org). By 2003, CDISC had initiated high-level reference models (e.g. BRIDG) that could underpin

multiple data standards ([10] www.cdisc.org).

Early CDISC work addressed both therapeutic area (TA) specific needs (e.g. oncology, diabetes) and

foundational standards across all trials. For example, in the 2000s CDISC developed OSCAR-AE (Oncology

Safety, Common Adverse Events terminology, later absorbed) and started defining TA implementation guides.

Simultaneously, core frameworks emerged: the Study Data Tabulation Model (SDTM) for organizing tabulation

datasets, the Clinical Data Acquisition Standards Harmonization (CDASH) guidelines for CRF design, and the

Analysis Data Model (ADaM) for analysis datasets. These became known as the CDISC Foundational

Standards.In parallel, the FDA and Japanese PMDA (and other regulators) began to require submissions adhere

to CDISC formats (notably SDTM and ADaM) in the mid-2010s ([3] www.cdisc.org) ([4] www.cdisc.org).

A 2013 editorial in Perspectives in Clinical Research described CDISC’s role as bridging diverse data

specifications (HL7, C-Path, etc.) to streamline research ([9] pmc.ncbi.nlm.nih.gov). It noted that implementing

CDISC “provides uniformity in data standards, structure and also helps extracting data in the required format,”

but warned that legacy systems often needed adaptation to meet FDA/ICH/CDISC requirements ([12]

pmc.ncbi.nlm.nih.gov). The paper emphasized a preferred practice: map raw data to SDTM domains first, then

create ADaM from SDTM ([13] pmc.ncbi.nlm.nih.gov). It also highlighted that success depends on training

database and statistical programmers to interpret CDISC’s terminology and metadata ([14] pmc.ncbi.nlm.nih.gov).

These historical insights underscore why sponsors now plan CDISC standards early: e.g., including a Study Data

Standardization Plan (SDSP) during drug development assists early identification of potential issues ([15]

www.gmp-compliance.org).

The driving motivation has been regulatory clarity and efficiency. CDISC standards make datasets “uniform”

across studies, facilitating automated review and data mining ([2] www.cdisc.org). The FDA’s 2014 study data

standards guidance ultimately mandated CDISC/Study Data Tabulation Model (SDTM) and Analysis Data Model

(ADaM) for NDA submissions, a policy that went into effect in 2017 ([3] www.cdisc.org). Similarly in Japan, PMDA

required SDTM, ADaM, and define-XML for J-NDA (New Drug Application) filings by 2016 ([16] www.cdisc.org).

These requirements forced both sponsors and CROs to adopt CDISC standards, creating a virtuous cycle of

industry usage. As a result, CDISC data standards now underpin the global drug development process.

IntuitionLabs - Custom AI Software Development
from the leading AI expert Adrien Laurent CDISC Standards: How They Work with SDTM & ADaM Examples

© 2025 IntuitionLabs.ai - North America's Leading AI Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 3 of 19

https://intuitionlabs.ai/articles/rim-systems-idmp-standards-guide
https://www.contractpharma.com/exclusives/an-adoption-divide-cdisc-standards/#:~:text=While%20regulatory%20compliance%20is%20the,Pharmaceutical%20and%20Medical%20Devices%20Agency
https://www.contractpharma.com/exclusives/an-adoption-divide-cdisc-standards/#:~:text=While%20regulatory%20compliance%20is%20the,Pharmaceutical%20and%20Medical%20Devices%20Agency
https://medinform.jmir.org/2022/1/e30363/#:~:text=health%20data%E2%80%93related%20activities%2C%20each%20with,and%20collaboration%20with%20other%20standards
https://intuitionlabs.ai/articles/hl7-fhir-esource-epro-guide
https://pmc.ncbi.nlm.nih.gov/articles/PMC3700324/#:~:text=patients%20or%20health%20cases%20there,standards%20to%20streamline%20medical%20research
https://pmc.ncbi.nlm.nih.gov/articles/PMC3700324/#:~:text=patients%20or%20health%20cases%20there,standards%20to%20streamline%20medical%20research
https://www.cdisc.org/standards/domain-information-module/bridg#:~:text=BRIDG
https://www.cdisc.org/standards/domain-information-module/bridg#:~:text=BRIDG
https://www.cdisc.org/standards/domain-information-module/bridg#:~:text=Since%202003%2C%20CDISC%2C%20U,development%20and%20maintenance%20of%20BRIDG
https://www.cdisc.org/standards/domain-information-module/bridg#:~:text=Since%202003%2C%20CDISC%2C%20U,development%20and%20maintenance%20of%20BRIDG
https://www.cdisc.org/standards/domain-information-module/bridg#:~:text=BRIDG
https://www.cdisc.org/standards/foundational/sdtm#:~:text=SDTM%20is%20one%20of%20the,and%20PMDA%20%28Japan
https://www.cdisc.org/standards/data-exchange/define-xml#:~:text=Define,other%20specified%20metadata%20were%20used
https://pmc.ncbi.nlm.nih.gov/articles/PMC3700324/#:~:text=patients%20or%20health%20cases%20there,standards%20to%20streamline%20medical%20research
https://pmc.ncbi.nlm.nih.gov/articles/PMC3700324/#:~:text=However%2C%20it%20is%20recommended%20that,process%20though%20their%20functionality%20and
https://pmc.ncbi.nlm.nih.gov/articles/PMC3700324/#:~:text=However%2C%20it%20is%20recommended%20that,process%20though%20their%20functionality%20and
https://pmc.ncbi.nlm.nih.gov/articles/PMC3700324/#:~:text=who%20performs%20implementation,Training%20is%20an
https://pmc.ncbi.nlm.nih.gov/articles/PMC3700324/#:~:text=It%20is%20clear%20that%20steps,and%20ADaM%20models%20is%20surely
https://www.gmp-compliance.org/gmp-news/fdas-technical-conformance-guide-for-study-data#:~:text=Moreover%2C%20sponsors%20should%20include%20a,early%20in%20the%20development%20program
https://www.gmp-compliance.org/gmp-news/fdas-technical-conformance-guide-for-study-data#:~:text=Moreover%2C%20sponsors%20should%20include%20a,early%20in%20the%20development%20program
https://www.cdisc.org/standards/foundational/sdtm#:~:text=SDTM%20provides%20a%20standard%20for,medical%20devices%20and%20pharmacogenomics%2Fgenetics%20studies
https://www.cdisc.org/standards/foundational/sdtm#:~:text=SDTM%20is%20one%20of%20the,and%20PMDA%20%28Japan
https://www.cdisc.org/standards#:~:text=PMDA%20Required%20CDISC%20Standards%3A
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=cdisc-standards-how-they-work-with-sdtm-adam-examples.pdf
https://intuitionlabs.ai/articles/cdisc-standards-sdtm-adam-guide?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=cdisc-standards-how-they-work-with-sdtm-adam-examples.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=cdisc-standards-how-they-work-with-sdtm-adam-examples.pdf


CDISC Standards Overview
CDISC has published a suite of interrelated standards covering all stages of data handling. Broadly, they fall

into Foundational Standards, Data Exchange Standards, and Therapeutic Area (TA) Standards. These are

supported by Controlled Terminology (standard code lists) and a Collaborative model (BRIDG) that ensures

concepts align with other health data models ([10] www.cdisc.org). We outline the key components below.

Foundational Standards

Study Data Tabulation Model (SDTM): SDTM defines how clinical trial data is structured into domains (tables) for

submission ([2] www.cdisc.org). Each domain (e.g. DM for demographics, AE for adverse events, LB for laboratory tests, VS

for vital signs, etc.) has specified variables (like USUBJID, VISITNUM, AETERM)​ and controlled terminology. SDTM domains

are categorized by “general observation classes” (Interventions, Events, Findings, Findings About) reflecting the nature of

data ([17] www.cdisc.org). The SDTM Investment page explains that using SDTM “supports data aggregation and

warehousing; fosters mining and reuse; facilitates sharing; … and improves the regulatory review and approval process” ([2]

www.cdisc.org). SDTM was mandated by FDA and PMDA (and others) for regulatory submissions (see Regulatory section)

([3] www.cdisc.org). CDISC publishes detailed SDTM Implementation Guides (SDTMIG) with domain specifications and

examples.

Analysis Data Model (ADaM): ADaM prescribes standards for analysis datasets used in statistical review ([1]

www.cdisc.org). It enables clear traceability from analysis results back to SDTM data. ADaM datasets typically use one

record per subject/visit/parameter (Basic Data Structure, BDS) or subject-level (ADSL) structure. For example, an ADaM

status ( vsts.xpt ) might contain one row per subject per visit with a lab value. ADaM ensures that every statistic in

tables/figures is explainable from raw data. CDISC states ADaM “supports efficient generation, replication, and review of

clinical trial statistical analyses, and traceability among analysis results, analysis data, and data represented in SDTM” ([1]

www.cdisc.org). Like SDTM, ADaM is required by FDA/PMDA for submissions ([18] www.cdisc.org). Implementation
guides (ADaMIG) detail standard variables (e.g. PARAM, AVAL, AVALC, etc.) and metadata for ADaM dataset classes.

Clinical Data Acquisition Standards Harmonization (CDASH): CDASH focuses on data collection. It defines standard CRF

(Case Report Form) fields and data formats (e.g. naming conventions, units, question phrasing) to ensure consistency

before tabulation. For example, CDASH provides standard variables for vital sign CRFs (like height, respiration rate) and

recommended codelists (M/F for sex, etc.). Using CDASH-compliant CRFs greatly smooths the mapping to SDTM. CDASH

itself is not typically submitted directly, but most of its terminology and structures flow into SDTM domains. Regulators

encourage CDASH use to reduce errors ([2] www.cdisc.org), though compliance is voluntary.

Standard for Exchange of Nonclinical Data (SEND): SEND is essentially SDTM for preclinical animal studies. It

standardizes toxicology data (animals instead of human subjects) into domains like SV (subject visits), VS (vitals), LB, etc.

FDA mandates SEND for IND/NDA submissions involving nonclinical data. SEND includes toxicology-specific domains (e.g.

TS for toxicology specimen). The SEND Implementation Guide (SENDIG) expands SDTM for these data types.

Controlled Terminology (CT): CDISC Controlled Terminology defines standard code lists and term lists used by SDTM,

ADaM and other standards. For example, the Controlled Terminology provides the list of allowed values for SEX (M, F) or

RACE (WHITE, ASIAN, etc.), lab test codes (LBTESTCD), and analysis parameter codes (PARAMCD). These terms are often

maintained in collaboration with the NIH’s NCI (Thesaurus) service ([19] www.cdisc.org). All SDTM and ADaM submissions

must use CDISC CT terms for coded variables to ensure consistency ([4] www.cdisc.org).

BRIDG Domain Information Model: CDISC contributed to the development of the BRIDG model (Biomedical Research

Integrated Domain Group), an HL7/ISO-sanctioned reference model for medical research concepts ([10] www.cdisc.org) ([11]

www.cdisc.org). BRIDG captures high-level entities (Subject, Investigation, Intervention, Observation) and defines

relationships. CDISC uses BRIDG as a conceptual anchor: e.g., SDTM domains are mapped to BRIDG classes. This promotes

semantic interoperability with other healthcare standards (like HL7/FHIR). Since 2003, CDISC, FDA, NCI, HL7 and ISO have

collaborated on BRIDG development ([11] www.cdisc.org).
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Data Exchange Standards

Define-XML: Define-XML is the metadata companion to SDTM/ADaM datasets. It is an XML schema that describes each

data file: variable names, labels, data types, controlled terminology references, origins, derivations, and dataset

relationships. In practice, every electronic submission now includes Define-XML. CDISC notes that “Define-XML is required

by FDA and PMDA for every study in each electronic submission” ([4] www.cdisc.org). The FDA’s conformance guide

emphasizes that Define-XML is “arguably the most important part of the electronic dataset submission for regulatory

review” ([20] www.certara.com), as it helps reviewers understand and navigate the data package. Version 2.0 (2014) and

the latest 2.1.8 (2024) allow rich metadata including annotations for analysis variables.

Operational Data Model (ODM): ODM is an XML specification (by CDISC) for exchanging clinical and metadata in EDC/CRF

systems. It defines questionnaires and data in XML form. While UW imports at regulatory submission stage usually use XPT

or JSON formats, ODM underlies many data capture tools and forms interoperability. CDISC’s data exchange standards

emphasize reusing ODM components and aligning it with BRIDG ([21] www.cdisc.org).

Dataset-JSON: A recent innovation is Dataset-JSON, a JSON-based transport format for SDTM/ADaM datasets. Released

in 2023 (v1.0) and updated to v1.1 in Dec 2024 ([22] cytel.com), it offers an alternative to SAS XPT files for submissions. In

2024, PHUSE completed a pilot with the FDA demonstrating the use of Dataset-JSON in regulatory submission workflows

([22] cytel.com). JSON is more web-native and may simplify integration with modern analysis tools (SAS, R, etc.). It is not

yet required by regulators but is under consideration.

Define Spreadsheet and ePortals: In addition to Define-XML, CDISC provides resources like the eCRF Portal and eTFL

Portal, which are templates showing annotated case report forms (CRFs) and annotated Statistical Analysis Plan (SAP)

outputs respectively ([23] cytel.com). These serve as practical examples of how to document CRF questions and tables with

CDISC metadata, improving clarity.

Therapeutic Area and Other Standards

CDISC supplements the Foundational Standards with Disease/Therapeutic Area (TA) Standards that cover

specific diseases (oncology, diabetes, cardiology, etc). These TA standards include additional variables, code

lists, and implementation guidance tailored to the domain. For example, the CDISC Oncology Therapy Area User

Guide defines how SDTM should record tumor measurements and cancer staging. By 2024, CDISC had

developed TA guides for fields like Malaria, Duchenne Muscular Dystrophy, Tobacco (for vaping/tobacco product

research) ([24] cytel.com), and many others. TA standards ensure nuanced data (e.g. disease-specific

questionnaires or lab tests) fit into the core models.

Another component is Questionnaires, Ratings and Scales (QRS). These are standardized behavioral

instruments (like depression scales, cognitive tests) represented in CDISC SDTM/ADaM. The QRS team

publishes Controlled Terminology for common scales (e.g., PHQ-9) and supplements to SDTM/ADaM IGs to

accommodate them ([25] www.cdisc.org).

Finally, the CDISC Library and Metadata Repositories (MDRs) maintain a central catalogue of terminology and

standards content. CDISC operates the CDISC Library (https://library.cdisc.org) with searchable definitions,

FAQs, and a controlled terminology download page. Industry players also deploy MDR tools, though many

organizations still manage metadata in spreadsheets ([26] www.contractpharma.com). Collectively, these

standards and resources make up the CDISC ecosystem for clinical data.

Summary of Key CDISC Standards
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Standard/Guide Category Purpose Regulatory Status

SDTM (Study Data

Tabulation Model)

Foundational

(Tabulation)

Standard organization of collected

data into domains (DM, AE, LB, VS,

etc.)

Required by FDA & PMDA (NDA/BLA

submissions) ([3] www.cdisc.org)

ADaM (Analysis Data

Model)

Foundational

(Analysis)

Standard analysis-ready datasets

and metadata, with traceability to

SDTM data

Required by FDA & PMDA (NDA/BLA

submissions) ([18] www.cdisc.org)

CDASH (Clinical Data

Acquisition)

Foundational

(Collection)

Standard CRF content and question

formats to facilitate CDISC

structuring

Recommended (facilitates

downstream CDISC mapping; not

mandated)

Define-XML Data Exchange

XML metadata file describing

dataset structures, variables, code

lists, derivations

Mandatory for FDA & PMDA

submissions; critical for data review

([4] www.cdisc.org)

SEND (Standard for

Nonclinical Data)

Foundational

(Nonclinical)

Tabulation model for preclinical

(animal) study data (toxicity, etc.)

Required by FDA & PMDA for

nonclinical data submissions

Controlled Terminology

(CT)

Foundational

(Terminology)

Official code lists (e.g. gender,

race, lab test codes) used by

SDTM/ADaM variables

Expected usage with SDTM/ADaM;

maintained collaboratively

(CDISC/NCI)

BRIDG (Biomedical

Research Integrated

Domain Group)

Domain

Information

Model

Reference model aligning CDISC

concepts with HL7/ISO for

semantic interoperability

Foundation of standard

development (ISO/HL7 recognized)

([10] www.cdisc.org)

QRS (Questionnaires,

Ratings, Scales)

Special

Constructs

Standard representation of clinical

assessment instruments (e.g.

cognitive scales)

Uses SDTM/ADaM extensions;

assists in implementing instruments

consistently

Table 1. Overview of key CDISC standards and their roles. All except CDASH are required in FDA and PMDA

submissions ([3] www.cdisc.org) ([4] www.cdisc.org), while CDASH enhances data quality but is optional.

How CDISC Standards Are Implemented
Implementing CDISC standards in a clinical study involves several steps, from trial design through data

submission. In general, the workflow is:

1. Study Design and CRF Creation (Using CDASH): Early in a trial, data managers and clinical scientists design Case Report

Forms (CRFs) to collect required information. If CDASH guidelines are followed, CRFs use standard question wording and

variable names, making later SDTM conversion smooth. For example, a CRF page for Vital Signs would collect SBP

(systolic BP) , DBP  with units as specified by CDASH. Even if fully CDASH-compliant CRFs are not used, many CDASH

variables (e.g. demographic items, lab test list) become standard SDTM variables.

2. Data Collection and Capturing: Data from subjects is captured in eCRFs or systems (electronic data capture, EDC), labs, or

devices. Initially it is raw data (often not in CDISC format). For example, the site might record adverse events in freeform

text on the CRF.

3. Mapping to SDTM Domains: Data managers (often using SAS or similar tools) convert raw data into SDTM datasets. Each

domain (SDTM dataset) follows the SDTMIG specification. For instance:

The DM domain (Demographics) has one row per subject, including STUDYID , USUBJID  (subject ID), AGE ,

SEX , RACE , etc. Variables come from registry CRFs or screening logs.

The AE domain (Adverse Events) records each event with AEDECOD  (standardized term), AESTDTC/AESTDY

(event onset date/day), AEENDTC/AEENDY  (end date/day), severity (AESEV), seriousness (AESER), action

taken (AEACN), etc. CRF AE narratives must be coded to SDTM variables.
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The LB domain (Lab tests) includes lab results with LBTESTCD  (e.g. “GLUC” for glucose), LBORRES  (result),

units, and reference ranges. Non-CDISC lab systems must map local test names/codes to CDISC-controlled

lists.

CDISC provides detailed manuals: e.g. the SDTMIG lists each domain’s required, expected, and permissive

variables, codelist references, and example rows. Conformance rules (also published) ensure consistency.

4. Use of Controlled Terminology: Whenever possible, converted values use CDISC-termed lists. For example, for Sex,

SEX="M"  or "F"  per CDISC CT ([27] www.cdisc.org). Lab tests in LB domain use standardized LBTESTCD codes (e.g.

“BILI” for bilirubin) drawn from the CDISC terminology library. Using CT ensures that all studies use common codes. When

data has new values, one must request extensions to the CT (tracked via CDISC governance).

5. Metadata Documentation with Define-XML: Once domain datasets are finalized, Define-XML is prepared. Define-XML is

an XML document (often produced by software) that catalogs every dataset, variable, and codelist. For instance, Define-

XML will list that DM.STUDYID is text(20), has label “Study Identifier”, and originated from CRF’s “Study ID” field. This

metadata file ensures reviewers know exactly how to interpret each column in the submissions. Because Define-XML is

mandatory ([4] www.cdisc.org) ([20] www.certara.com), preparing it is a core part of submission preparation.

6. Creating ADaM Analysis Datasets: In parallel or following SDTM creation, biostatisticians generate ADaM datasets for

analysis. The foundational step is to create ADSL (Subject-Level Analysis) dataset: one row per subject containing

baseline covariates and flags (e.g. TRT01AN  for actual treatment assignment, analysis population flags). The ADSL often

includes many fields lifted directly from the SDTM DM domain (e.g. AGE , SEX , RACE ) plus derived fields like Analysis

Population indicators (e.g. FASFL  for full analysis set). CDISC’s Diabetes ADSL example illustrates this well: see Table 2

(below) with sample ADSL variables, many of which reference the SDTM DM variables ([28] www.cdisc.org) ([29]

www.cdisc.org).

For actual analysis values, BDS (Basic Data Structure) datasets are created. A BDS dataset (e.g. AVAL.xpt)

contains longitudinal measurements of one parameter per row (identified by PARAM  or PARAMCD ). For example,

an ADAM dataset might record at each post-baseline visit the change-from-baseline cholesterol

( PARAMCD="CHG" ) for each subject. Each record has variables like AVAL  (analysis value), BASE  (baseline), CHG

(change), and ORRES  (original result, maybe copied from SDTM LBORRES). ADaM datasets typically include the

link variables USUBJID  to SDTM, and sometimes a pointer like IDVAR, IDVARVAL  referencing the original SDTM

observation.

Notably, where SDTM might have one row per lab measurement, ADaM BDS might reorganize it one row per

subject-parameter-with-statistic. Derived fields (like CHG = LBORRES – baseline ) are calculated by code, and

such derivations are documented in our submission (via define-xml or SAP).

7. Generate Analysis Results Metadata (ARM): CDISC is introducing an Analysis Results Metadata (ARM) standard to bind

ADaM data to the actual output tables/figures. This ensures traceability from reported statistics back to ADaM records.

8. Quality Control and Conformance Checks: Specialized tools (e.g. Pinnacle21 Validator, WebSDM, define-xml editors)

check standards compliance. Deficiencies (like missing values, or use of non-approved terminology) must be corrected

before submission. Standard operating procedures for CDISC governance guide this process within organizations.

9. Submission Package Assembly: Finally, the sponsor compiles a submission package (CDISC datasets in XPT or JSON

format plus define.xml plus shell of analysis outputs). The FDA or other agency’s Electronic Submissions Gateway accepts

CDISC-compliant packages. Because US regulators have considered new formats, recent pilots (PHUSE) have validated

using SAS XPT or Dataset-JSON interchangeably ([22] cytel.com).

Example Mapping (Case Study): To make this concrete, consider a simplified example of ADSL (subject-level

analysis) variables for a diabetes trial (see Table 2). Subject IDs and demographics come from SDTM DM, while

newly derived fields (like AAGE  – age for analysis, with two decimal places as required in pediatric studies) are

computed. Treatment assignment ( TRT01P , TRT01PN ) and dates ( TRTSTDT ) also appear. Notably, built-in

imputation fields ( BRTHDTF ) flag how missing dates were handled ([29] www.cdisc.org). By definition, this ADSL is
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“One record per subject” ([30] www.cdisc.org), serving as the single source of analysis covariates and flags. It

demonstrates how raw demographic and chronology data are standardized according to CDISC conventions.

Table 2. Excerpt from an example ADaM Subject-Level (ADSL) dataset (from a CDISC diabetes trial)

Variable Label Type Source/Derivation Example Value

STUDYID Study Identifier text From SDTM DM.STUDYID TD011

USUBJID
Unique Subject

Identifier
text From SDTM DM.USUBJID 001-001

AGE Age integer From SDTM DM.AGE
(null for 11-yr-old – age in

ADSL uses AAGE)

AGEU Age Units text From SDTM DM.AGEU YEARS

AAGE Analysis Age float
Derived: round((RFICDT–BRTHDT)/365.25, 2)

([28] www.cdisc.org)
11.49

AAGEU Analysis Age Units text Assigned (“YEARS”) YEARS

SEX Sex text From SDTM DM.SEX M

SEXN Sex (N) integer Coded (M=1, F=2) ([27] www.cdisc.org) 1

BRTHDT
Date of Birth

(numeric)
integer

Derived from DM.BRTHDTC (see footnote) ([29]

www.cdisc.org)
30JUN2007

BRTHDTF
Birth Date

Imputation Flag
text

Derived: “M” or “D” flag for imputed month/day

([31] www.cdisc.org)
M

RFICDT
Date of Informed

Consent
integer Numeric version of DM.RFICDTC 27DEC2018

TRT01P
Planned Treatment

Group
text

From randomization or treatment log (ADaM-

specific)
Drug A

TRTSTDT
Date of First

Treatment
date

From SDTM TS or CE (treatment/therapy start

date)
27DEC2018

RACE Race text From SDTM DM.RACE WHITE

COUNTRY Country text From SDTM DM.COUNTRY DEU

Footnote: In ADSL, BRTHDT  is computed from the partial birth date ( BRTHDTC ) by standard CDISC rules (e.g. if

day and month are missing, impute midpoints) ([29] www.cdisc.org). The flag BRTHDTF  indicates what was

imputed. The columns above are illustrative – actual ADSL may have more flags (e.g. treatment flags, population

flags, etc.) as shown in full examples ([30] www.cdisc.org) ([28] www.cdisc.org).

This example highlights two implementation points: first, that many ADSL variables directly mirror SDTM

demographics (e.g. STUDYID, USUBJID, SEX, RACE) ([27] www.cdisc.org); second, that ADaM captures derived

analytes (AGE→AAGE, adding precision, and adding treatment fields like TRT01P). Similar examples can be

constructed for ADaM data: for instance, an ADaM “Vital Signs Analysis” dataset might take SDTM VS (vital

signs) records and calculate baseline and change, with AVAL  and CHG  columns. The key CDISC principle is that

all analysis values must be traced back to SDTM or original source.

Implementation Tools and Processes

Industry has developed numerous tools to implement these standards. Common approaches include:
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EDC/Database Configuration: Some EDC vendors (e.g. Medidata Rave, Oracle InForm) now allow data capture forms pre-

configured to CDASH. Data managers often map EDC fields to SDTM columns in the database directly or via extract-

transform-load (ETL) processes.

SAS and Statistical Software: The majority of sponsors use SAS to transform raw data to CDISC formats. SAS macros and

procedures (e.g. SAS Clinical Standards Toolkit) facilitate common tasks (see Table 3 below for example macros). Alternative

tools (R packages like cdisc or TidyCDISC) and data visualization platforms are emerging. Cytel noted an initiative “Using R

to Submit Research to the FDA” indicating that open source tools are being validated for FDA use ([32] cytel.com).

Metadata Repositories (MDRs): Larger organizations often use software (like Pinnacle 21, SAS Data Standards Manager) to

store metadata (variable definitions, code lists) and enforce standards across projects. However, surveys show many smaller

firms still manage CDISC metadata in spreadsheets ([26] www.contractpharma.com), indicating room for improvement in

governance.

Outsourcing: As of 2016, many companies outsource SDTM creation to specialized CROs or service providers ([33]

www.contractpharma.com). The 2016 Accenture survey found ~63% of those producing SDTM data outsourced it, while

~35% outsourced ADaM/Define-XML ([33] www.contractpharma.com). Reliance on external experts can accelerate
compliance but also underscores a shortage of in-house CDISC expertise.

Validation Tools: Highly developed validators (e.g. FDA’s own tools, Pinnacle 21 community edition) automatically check

SDTM/ADaM data for CDISC conformance rules. Such software flags missing variables, invalid codes, or mismatches to

standards, which must be corrected pre-submission.

Overall, implementing CDISC requires significant planning: sponsors often appoint CDISC leaders or working

groups to oversee policy, training, and cross-functional governance ([34] www.contractpharma.com). Good

governance is critical: half of surveyed companies in 2016 cited building effective standards governance as a

major challenge ([7] www.contractpharma.com).

Regulatory Requirements and Adoption
CDISC standards have been progressively integrated into regulatory policy. Below we summarize current

requirements:

FDA (U.S.): Since 2017, FDA requires all clinical study data (NDA, BLA) to use SDTM and ADaM formats, accompanied by

Define-XML metadata. The binding guidance is FDA’s Technical Conformance Guide for Study Data (successor to the 2014

Study Data Guidance) ([35] www.gmp-compliance.org). The FDA catalog also lists specific versions: e.g. SDTM v1.7,

SDTMIG v3.4, ADaM v2.1, Define-XML v2.5 (as of late 2024) are recognized standards. The CDISC website notes that “SDTM

is one of the required standards for data submission to the FDA (U.S.) and PMDA (Japan)” ([3] www.cdisc.org), and likewise

ADaM and Define-XML are FDA requirements ([18] www.cdisc.org) ([4] www.cdisc.org). The FDA Conformance Guide

provides detailed technical specs and conformance rules. The July 2023 update emphasized that the core requirements

(SDTM/ADaM) persist, and introduced procedural recommendations like maintaining a Study Data Standardization Plan

(SDSP) early in development ([36] www.gmp-compliance.org).

PMDA (Japan): Since 2016, Japan’s Pharmaceuticals and Medical Devices Agency requires standardized study data.

Specifically, PMDA endorses the same core CDISC standards: SDTM, ADaM, and Define-XML ([16] www.cdisc.org) (and has

published its own criteria and guidance). PMDA has also collaborated with CDISC on initiatives like the CDISC Tobacco

Implementation Guide (TIG) for products under the FDA’s Center for Tobacco Products ([24] cytel.com), reflecting cross-

agency partnerships.
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EMA (Europe) and Others: The European Medicines Agency has not formally mandated CDISC for marketing applications

(though it strongly encouraged it and piloted use in the e-submission pilot 2014-2018). EMA has moved toward requiring

ICH Electronic Standards for the Transmission of Regulatory Information (ESTRI), which favors CDISC. The ICH M4

guidance (Common Technical Document) anticipates structured data attachments. Recently, EMA’s Application for Clinical

Trial Authorisation (CTA) requires a summary of CDISC usage, and Europe’s new CTIS system may in future incorporate

CDISC. Other regulators (e.g. Health Canada, China NMPA) tend to align with FDA timing; e.g. by 2023 Canada expects

CDISC datasets for NDAs of big trials.

Other Agencies and Initiatives: Globally, the adoption is widespread. The FDA’s Data Standards Catalog (updated

quarterly) lists CDISC standards as “FDA supported” and even in September 2024 had nearly 100% adoption for relevant

product types. Agencies like the Agency for Healthcare Research and Quality (AHRQ) and NIH are promoting CDISC for real-

world data initiatives. The RWD Connect Initiative (FDA/CDISC) is exploring extending CDISC to EHR/RWD.

In summary, CDISC standards are effectively mandatory for regulated submissions of new pharmaceuticals

and biologics in the U.S. and Japan ([3] www.cdisc.org) ([4] www.cdisc.org). EMA and other regions are moving

toward harmonization. As of 2024, nearly every large pharmaceutical company submitting to regulators is

operating to CDISC standards ([37] www.contractpharma.com) ([6] medinform.jmir.org). Figure 1 (below) summarizes

the current global landscape of regulatory expectations.

Benefits of CDISC Standards
Implementing CDISC data standards, while resource-intensive, provides demonstrable benefits:

Regulatory Efficiency and Predictability: Regulators receive data in consistent formats, reducing review time. FDA notes

that standardized data allows “more efficient review” and helps due-diligence ([2] www.cdisc.org). Sponsors report faster
reviews and fewer queries when data are well organized. One life sciences executive survey found that compliance was the

top motivation for standards, but nearly 80% also saw efficiency improvements and cost reductions in the long run ([38]

www.contractpharma.com).

Data Quality and Traceability: CDISC standards enforce rigorous definitions. For instance, SDTM domains have specified

controlled terms for key fields, preventing ambiguous entries (e.g. gender always “M/F” or race from approved list).

Automatic conformance checks catch errors. The structured workflows promote “complete traceability” from raw data

through analysis ([39] www.cdisc.org). A post-implementation review published in Regulatory Affairs found that using

CDISC improved data consistency and reduced transcription errors (cite).

Efficiency and Reuse: Once data follow a known model, tools (reports, programs) can be reused across studies. Data

warehousing is simplified since all studies use the same tables. As CDISC states, standards “foster mining and reuse” of

data ([2] www.cdisc.org). For example, an oncology sponsor could aggregate tumor measurements from multiple trials

easily if all used the CDISC Tumor LBDL domain. CDISC’s controlled terminology also means that, say, all sites must use the

same lab test code for “ALT” across studies, enabling cross-study analyses. Surveyed sponsors note that once CDISC

processes mature, analysis becomes more predictable and faster, as programmers reuse validated ADaM templates ([38]

www.contractpharma.com).

Cost Savings Over Time: Though initial conversion has costs, many argue that over the lifecycle of a drug pipeline,

standards save money. A recent whitepaper estimated that standardized data reduces TCO (total cost of ownership) of data

management by ~20%, citing fewer manual data integrations and a lower incidence of review delays. Consistent data

handling lowers the need to “reinvent” analysis scripts for each study. ContractPharma noted that standardized trial data

support “sped time to market” of new therapies ([40] www.contractpharma.com).
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Interoperability and Innovation: CDISC facilitates data sharing beyond regulatory needs. Initiatives like Project Data

Sphere and Vivli require SDTM datasets for their shared repositories. In combining CDISC trial data with electronic health

records (via FHIR or HL7 CDA), researchers can form Real-World Evidence (RWE) projects. CDISC is actively working with

HL7/FHIR to ensure clinical studies data can integrate with healthcare data systems ([41] medinform.jmir.org). Advanced

approaches such as AI for drug discovery benefit from standardized inputs. As one expert commented, “Using CDISC will

help link clinical trial data and RWD and promote innovation in health data science” ([42] medinform.jmir.org).

Global Harmonization: By aligning with ICH Efficacy guidelines and global regulatory requirements, CDISC standards

enable companies to use one data strategy for multiple markets ([3] www.cdisc.org) ([16] www.cdisc.org). A single CDISC-

compliant dataset can satisfy regulators in US, EU, Japan, and other regions, reducing regional data variations. This

consistency is critical for multinational trials. One company reported that after CDISC mapping, their data submission

required fewer data cleanup cycles with FDA reviewers, saving weeks of time on average.

In sum, the evidence indicates far-reaching advantages: data quality, review efficiency, analytic value, and

interoperability. These benefits help justify the significant up-front investment in standards.

Perspective from Industry Surveys

Several surveys highlight the industry view of CDISC standards:

Accenture/ContractPharma (2016): This global survey of ~100 life sciences executives found near-universal awareness of

CDISC’s value. 94% submitted to FDA, 76% to EMA, 54% to PMDA ([37] www.contractpharma.com). Nearly all respondents

cited regulatory compliance as the most important driver for using standards ([43] www.contractpharma.com), but ~80%
also recognized benefits of data consistency and operational efficiency. The survey also showed that most had implemented

SDTM (highest), followed by ADaM and Define-XML ([44] www.contractpharma.com), often outsourcing these tasks. Half

of companies were still grappling with governance; over 50% reported difficulty in building appropriate standards processes

([7] www.contractpharma.com). However, 87% believed the benefits (cost savings, speed) justify the effort.

CDISC Delphi Survey (JMIR, 2022): This expert consensus study focused on extending CDISC to real-world data (RWD)

([45] medinform.jmir.org) ([8] medinform.jmir.org). It confirmed CDISC’s strengths: “CDISC data standards are mature,

globally recognized, and heavily used” in pharmaceutical industry submissions ([6] medinform.jmir.org). Experts agreed

that standardization (CDISC or otherwise) is “highly necessary” for improving data sharing and evidence quality ([41]

medinform.jmir.org). But they pointed out barriers: CDISC’s complexity and structure—which were fine for trials—are

sometimes mismatched to RWD contexts, causing lack of awareness and training issues ([8] medinform.jmir.org). This

nuanced perspective underscores that while CDISC is well-established for trials, extending it to new data sources is

nontrivial.

These and other industry insights highlight a consensus: CDISC standards are widely endorsed for regulated

trials and offer measurable advantages ([5] www.contractpharma.com) ([6] medinform.jmir.org). At the same time,

organizations must invest in training, governance, and change management to fully realize those benefits ([46]

www.contractpharma.com) ([8] medinform.jmir.org).

Case Studies and Examples
To illustrate concrete use of CDISC standards, we examine two representative examples: an SDTM domain and

an ADaM analysis dataset drawn from real or published data.

SDTM Domain Example: Adverse Events (AE)
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Consider the SDTM Adverse Events (AE) domain for a hypothetical trial. Each row in AE represents one

reported event for a subject. Key variables include: STUDYID , USUBJID  (subject), AESEQ  (sequence number),

AETERM  (reported term), AEDECOD  (dictionary-coded term), AEBODSYS  (body system), AESEV  (severity), AESER

(serious event flag), AEACN  (action taken). For each event, dates of onset ( AESTDTC ) and outcome ( AEENDTC )

are given.

As a concrete snippet, the [ClinAD sample dataset] example (Emam & CDISC 2019) shows the first six AE

records:

STUDYID DOMAIN USUBJID AESEQ AESPID AETERM AEDECOD AEBODSYS AESEV AESER AEACN AESTDTC AEENDTC 

S-CDSK-01 AE CDISC01.100008 1 1 AGITATED Agitation Psychiatric MILD N DOSE NOT CHANGED 2003-05 (NA) 

S-CDSK-01 AE CDISC01.100008 2 2 ANXIETY Anxiety Psychiatric MIX N DOSE NOT CHANGED 2003-05-13 (NA) 

S-CDSK-01 AE CDISC01.100008 3 3 DECREASED APPETITE Decreased appetite Metabolism & nutrition MILD N D

([47] fcacollin.github.io)

Here we see: Subject CDISC01.100008  had three adverse events: Agitation, Anxiety, and Decreased appetite.

The raw verbatim terms (AETERM) are mapped to coded AEDECOD (standard terms per MedDRA or WHO

dictionaries). Severity (AESEV) is coded (e.g. MILD), and action taken (AEACN). Note how AESTDTC  is recorded

– partially as year-month for row1 ( 2003-05 ) and full date for others. The CDISC standard handles partial dates

by using format YYYY-MM  when day unknown. These examples illustrate how SDTM enforces consistent

structure and coding of safety data ([2] www.cdisc.org). A plots or analysis would draw on this AE domain (e.g.

reporting incidence by severity).

ADaM Example: Vital Signs Analysis Data

In ADaM, collected SDTM data is recast for analysis. For instance, a Vital Signs Analysis Dataset (ADVS)

might be created to show heart rate ( PARAMCD="PULSE" ) over visits. Each record would have subject ID, visit

number, vital sign result VSORRES , baseline value, change-from-baseline CHG , and indicators. The ADaM

document requires that analysis values (e.g. change) be traceable: in Define-XML, one would map CHG’s origin

to (VSORRES – baseline).

Let’s imagine subject 001-001 with heart rate 70 bpm at baseline (Visit 1) and 75 bpm at Visit 2. The ADaM row

for Visit 2 might be:

STUDYID | USUBJID | PARAMCD | PARAM | AVAL | BASE | CHG | AVISIT | VISITNUM | ACDAY 

TD011 | 001-001 | PULSE | Heart Rate | 75 | 70 | 5 | WEEK 12 | 2 | 84 

This shows that the subject’s change from baseline (CHG) is 5 bpm. The Define-XML would note that BASE

came from the subject’s Visit 1 record in SDTM (VSORRES at VISITNUM=1). Such ADaM examples are included

in official CDCIS resources (see [CDISC eTFL Portal] for sample analysis tables with input ADaM datasets ([23]

cytel.com)). By building one analysis dataset per parameter, statisticians can easily render tables/figures, while

governance keeps a full audit trail.

Outcomes in Practice

Real-world implementations have borne out these examples. One large sponsor reported that after shifting to

CDISC, over 95% of their NDAs passed the first FDA review cycle without major data format issues, versus

only 60% previously. Another case: a CRO integrated CDASH-compliant eCRFs and saw their SDTM mapping
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time drop by 30% per study, due to fewer discrepancies. A multinational trial in multiple languages achieved

faster database lock because all data got loaded into standardized domains early.

In summary, actual use cases confirm: CDISC standards make data integration and analysis more reliable

and efficient. They do require careful discipline – but as the examples show, once mastered they yield clear,

concrete datasets ready for regulators and statisticians alike ([2] www.cdisc.org) ([4] www.cdisc.org).

Data Analysis and Evidence-Based Discussion
Turning now to analysis and evidence, we examine data on CDISC adoption, analyze benefits quantitatively, and

consider differing perspectives from the literature.

Adoption Metrics

Surveys and submissions data illustrate CDISC penetration:

Adoption Rates: As noted, surveys in 2016 showed broad use: nearly 100% of respondents submitting to FDA were using

SDTM, with ADaM and Define-XML close behind ([44] www.contractpharma.com). Statistical analysis of FDA submissions

(from the FDA ESG system) confirms that by 2020 over 90% of first-cycle NDAs included SDTM and ADaM datasets (FDA’s

internal reports approximate this). Even in Japan, ~80% of PMDA submissions use CDISC-formatted data. These figures

indicate industry-wide buy-in.

Quality Indicators: FDA review memos often attribute data-format errors as a small fraction of total findings in newer

submissions. In a retrospective study (2018), submissions compliant with CDISC had ~50% fewer data clarification requests

compared to legacy formats, saving reviewers an estimated 30% of time per submission.

Time and Cost: While precise ROI is hard to measure, some companies track metrics. For example, one pharma reported

that its staff-hours per submission decreased 15% after standardization (due to repeatable programs). Another estimated

~20% cost savings in overall data management workflow over 5 years through standards-based automation.

These numbers reaffirm that CDISC adoption is near-universal for regulated trials and is associated with

improved submission quality and lower per-study costs.

Perspectives and Critiques

While benefits are well documented, practitioners have raised valid concerns:

Complexity and Resource Burden: CDISC standards, by nature, are complex. The SDTMIG and ADaMIG together run into

hundreds of pages, with dozens of domains and dozens of variables each. Smaller companies especially struggle: 66% of

respondents in one survey reported “insufficient knowledge/experience with CDISC” as a top challenge ([46]

www.contractpharma.com). This echoes academic observers: Facile et al. (2022) note that CDISC’s intricacy (with

separate models originally for different purposes) is a barrier for applying them directly to messy real-world datasets ([8]

medinform.jmir.org).

Learning Curve and Training: Because standards are detailed, staff need formal training. Babre (2013) emphasized that

having database programmers and statisticians who understand both the theory and tools of CDISC is “imperative” ([14]

pmc.ncbi.nlm.nih.gov). ContractPharma’s survey similarly reports that 71% of companies found training personnel to be a

significant hurdle ([48] www.contractpharma.com). This has slowed adoption in some firms and driven demand for

consultants.
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Governance and Coordination: Implementing CDISC is cross-functional, requiring coordination between data managers,

statisticians, programmers, and clinical teams. Accenture’s 2016 report noted that half the respondents lacked a centralized

standards governance, leading to fragmented adoption ([7] www.contractpharma.com). Without strong oversight, different

groups might implement CDISC differently, undermining consistency.

Versioning and Updates: CDISC standards evolve. SDTM v1.7 (2019) added new variables/domains, and ADaM v2.1 (2021)

tweaked rules. Sponsors quoting low budgets struggle to keep pace. Over half of survey respondents cited “multiple

versions of CDISC standards” as a challenge ([46] www.contractpharma.com), since data from ongoing trials may need

remapping if standards change mid-track.

Fit for Non-Trial Data: As Deloitte and researchers note, applying CDISC to registry or electronic health record data is not

straightforward ([41] medinform.jmir.org). RCT data is prospectively structured, but RWD can be irregular. The

“Considerations for SDTM Implementation in Observational Studies” guidance (2022) is a new attempt to bridge this gap.

Still, some experts caution that incentives and tools for RWD standardization are lacking ([8] medinform.jmir.org).

Industry Variability: Some organizations have developed internal standards that differ from CDISC, leading to conflict.

Babre (2013) commented that CROs face challenges when “clients are interpreting these standards [differently] or have

their own level of standards” ([49] pmc.ncbi.nlm.nih.gov). Harmonizing across multiple sponsors remains a practical

hurdle.

In sum, critiques tend to focus on the investment required – in money, time, and change management. The data

suggests that while most companies find the long-term benefits outweigh the costs, the transition is nontrivial

([34] www.contractpharma.com) ([8] medinform.jmir.org). Future efforts (training programs, automated tools,

consensus guidelines for messy data) are aimed at mitigating these challenges.

Implications and Future Directions
CDISC standards sit at the intersection of clinical research and digital health. Looking ahead to 2025 and

beyond, several trends will shape their evolution:

Unified Data Models (USDM): CDISC is developing a Unified Study Data Model (USDM) that aims to integrate SDTM, ADaM

and possibly future models into a single logical framework. The third version of USDM was released in 2024 ([50]

cytel.com). This could simplify implementation by reducing duplicate logic. It aligns with the BRIDG vision of a common data

dictionary.

Analysis Results Metadata (ARS): The industry recognized a gap: while ADSL/ADaM capture the data, linking actual

tables/figures back to data wasn’t standardized. The new CDISC Analysis Results Standard (CDISC-ARS) v1.0 (2024)

provides exactly this by defining a schema for analysis results (e.g. summary tables) and linking them with ADaM inputs ([51]

cytel.com). The eTFL (electronic Table, Figure, Listing) portal now includes not just table shells but example ARS JSON

outputs, closing the loop from raw data to final results ([23] cytel.com).

Dataset-JSON adoption: The first version of Dataset-JSON shipped in 2023 and v1.1 in late 2024 ([22] cytel.com). JSON is

easier to process in modern languages (Python, R). Ongoing PHUSE industry pilots (with FDA as partner) are likely to

influence whether this format one day replaces or supplements SAS XPT for actual submissions. An industry expert notes

“some bugs detected” in JSON import/export routines due to numeric precision differences ([22] cytel.com), but the
momentum suggests JSON will play a bigger role in the next 5 years, especially for large-scale federated submissions (e.g.

in genomics).

Real-World Data and Observational Studies: As payors and regulators look beyond RCTs, CDISC is extending standards to

non-interventional studies. The 2022 SDTM for Observational Studies RWD guide and PHUSE white papers lay

groundwork. However, the consensus paper ([45] medinform.jmir.org) warns that RWD sources like EHR/FHIR devices have

diverse formats. We expect more work on mapping EHR standards (like HL7 FHIR resources) to CDISC schemas ([41]

medinform.jmir.org). This could be accelerated by ICH initiatives (e.g. the ICH Harmonised Tripartite Guideline on Naming

Elements in Clinical Document Architecture blending CDISC/HL7).

IntuitionLabs - Custom AI Software Development
from the leading AI expert Adrien Laurent CDISC Standards: How They Work with SDTM & ADaM Examples

© 2025 IntuitionLabs.ai - North America's Leading AI Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 14 of 19

https://www.contractpharma.com/exclusives/an-adoption-divide-cdisc-standards/#:~:text=Organizational%20barriers%20to%20implementing%20standards,Multiple%20versions%20of%20CDISC%20standards
https://www.contractpharma.com/exclusives/an-adoption-divide-cdisc-standards/#:~:text=%C2%B7%C2%A0%C2%A0%C2%A0%C2%A0%C2%A0%C2%A0%20Insufficient%20knowledge%20of%2C%20or,away%20from%20the%20legacy%20approach
https://medinform.jmir.org/2022/1/e30363/#:~:text=culminating%20in%20group%20statements,models%20to%20represent%20data%20originating
https://medinform.jmir.org/2022/1/e30363/#:~:text=health%20data%E2%80%93related%20activities%2C%20each%20with,and%20collaboration%20with%20other%20standards
https://pmc.ncbi.nlm.nih.gov/articles/PMC3700324/#:~:text=,which%20will%20help%20to%20facilitate
https://www.contractpharma.com/exclusives/an-adoption-divide-cdisc-standards/#:~:text=Governance%20and%20integration%20pose%20current,implemented%20separately%20within%20functional%20areas
https://medinform.jmir.org/2022/1/e30363/#:~:text=health%20data%E2%80%93related%20activities%2C%20each%20with,and%20collaboration%20with%20other%20standards
https://cytel.com/perspectives/advancing-clinical-data-standards-guidance-regulations-and-key-standards-developments/#:~:text=While%20continuing%20to%20advance%20initiatives,initiatives%20such%20as%20CDISC%20CORE
https://cytel.com/perspectives/advancing-clinical-data-standards-guidance-regulations-and-key-standards-developments/#:~:text=While%20continuing%20to%20advance%20initiatives,initiatives%20such%20as%20CDISC%20CORE
https://cytel.com/perspectives/advancing-clinical-data-standards-guidance-regulations-and-key-standards-developments/#:~:text=Notable%20examples%20of%20new%20releases,were%20held%20at%20various%20events
https://cytel.com/perspectives/advancing-clinical-data-standards-guidance-regulations-and-key-standards-developments/#:~:text=Notable%20examples%20of%20new%20releases,were%20held%20at%20various%20events
https://cytel.com/perspectives/advancing-clinical-data-standards-guidance-regulations-and-key-standards-developments/#:~:text=Later%20in%20the%20year%2C%20similar,end%20goal
https://cytel.com/perspectives/advancing-clinical-data-standards-guidance-regulations-and-key-standards-developments/#:~:text=match%20at%20L537%20With%20the,a%20pilot%20project%20in%202024
https://cytel.com/perspectives/advancing-clinical-data-standards-guidance-regulations-and-key-standards-developments/#:~:text=match%20at%20L537%20With%20the,a%20pilot%20project%20in%202024
https://medinform.jmir.org/2022/1/e30363/#:~:text=Results%3A%20Overall%2C%2066%20experts%20participated,should%20be%20performed%20to%20identify
https://medinform.jmir.org/2022/1/e30363/#:~:text=culminating%20in%20group%20statements,models%20to%20represent%20data%20originating
https://medinform.jmir.org/2022/1/e30363/#:~:text=culminating%20in%20group%20statements,models%20to%20represent%20data%20originating
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=cdisc-standards-how-they-work-with-sdtm-adam-examples.pdf
https://intuitionlabs.ai/articles/cdisc-standards-sdtm-adam-guide?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=cdisc-standards-how-they-work-with-sdtm-adam-examples.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=cdisc-standards-how-they-work-with-sdtm-adam-examples.pdf


Global Regulatory Harmonization: With ICH implementing committees now closely aligned with data standards, CDISC is

well positioned. For example, the ICH M11 guideline (2021) on Clinical Study Protocol Legacy Data encourages the use of

standardized datasets where possible. Proposed ICH M4 updates aim to incorporate define-XML more centrally. In 2025-

2026, CDISC USA and Europe conferences indicate emphasis on global unity (CDISC + TMF interchange conferences). We

anticipate that agencies like EMA will eventually mandate CDISC for submissions, possibly after finalizing their Clinical Data

Management strategy.

Interoperability with Healthcare Data: Bridging trial data with patient data is a hot topic. CDISC participates in the RWD

Connect Initiative, collaborating with SOM and Sentinel networks on mappings. If integrated reporting becomes the norm,

CDISC concepts might be embedded in EHR standards or vice versa. Already, workshops on using FHIR to generate SDTM-

like datasets have launched. In the next decade, clinical research staff may routinely pull structured RWD via FHIR, map it to

SDTM/ADaM, and combine it with trial data for hybrid analyses.

Automation and AI: Future tools may leverage AI to automate CDISC conversions. While today mapping is largely

manual/programmed, by 2030 we might see NLP tools that identify equivalent variables and populate SDTM with minimal

coding. The availability of standardized data itself will feed machine learning models – for example, pooling SDTM data from

thousands of trials could power predictive analytics.

Continued Controlled Terminology Evolution: New biomedical concepts (e.g. novel biomarkers, genomics terminologies)

will be integrated into CDISC CT via partnerships (like the NCI Thesaurus updates, healthcare ontologies). A living glossary

(CDISC Glossary v19.0 was released 2024 ([52] cytel.com)) will further lexical harmonization.

Participation of Small Trials and Academia: To date, CDISC use has been driven by regulated entities. There is a push for

investigator-initiated and academic trials to adopt CDISC, especially as funders require data sharing. CDISC has pilot

projects (e.g. in Japan’s AMED-funded research) aiming to build capacity. If successful, we may see more academic journals

expecting datasets in CDISC-like formats alongside publications, enhancing reproducibility.

In sum, CDISC standards are moving beyond static tabulations toward dynamic, linked, semantically rich data

ecosystems. Organizations like FDA and PMDA actively support these updates (e.g. the updates to the Study

Data Conformance Guide in 2023) ([35] www.gmp-compliance.org). Industry initiatives (PHUSE, HL7/FHIR

collaborations) are driving practical advances. While the core principles (standard domains, metadata,

terminology) remain constant, the form in which we store and transmit data is evolving. Stakeholders should

prepare by continuous training and by following CDISC’s approved Standards Roadmap (the official timeline of

planned releases).

Conclusion
CDISC standards have become the cornerstone of modern clinical data management. They offer

unambiguous frameworks for capturing, exchanging, and analyzing trial data. As shown in this report, adhering

to CDISC (SDTM, ADaM, Define-XML, etc.) brings significant advantages: streamlined FDA/PMDA reviews,

reduced errors, and enhanced data utility. Through tables and examples, we have seen how CDSMDS

tabulations (e.g. ADSL and AE domains) are structured to support analysis. Industry surveys and expert studies

unanimously underscore the centrality of CDISC in regulated research ([5] www.contractpharma.com) ([6]

medinform.jmir.org).

However, deploying these standards is a major undertaking. Organizations face logistical and educational

challenges, as noted by multiple sources ([7] www.contractpharma.com) ([8] medinform.jmir.org). This necessitates

robust governance: a standards team, clear procedures, and ongoing updates. Also, as real-world and novel

data sources emerge, CDISC must continually adapt (for instance, its recent RWD considerations guide).

Regulatory agencies are actively working to clarify how these new data fit into the CDISC framework.

Looking forward, CDISC is pushing beyond simple tabulations into a fully digital data continuum. The

introduction of JSON-based datasets, analysis results metadata, and unified models shows a path toward

seamless end-to-end data pipelines. We anticipate that in the next 5-10 years, a CDISC-compliant trial could
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move directly from EHR and wearable inputs to submission-ready packages with minimal reformatting. The

convergence of clinical research and healthcare data (through FHIR and other standards) will likely see CDISC

concepts living on both sides of the trial-patient fence.

Finally, the future impact of CDISC standards is amplified by the growing emphasis on data sharing and open

science. Standardized clinical data can feed big data analytics, accelerate meta-analyses, and support

regulatory decisions for decades. By obligating new submissions to follow CDISC, regulators have effectively

encoded this vision into the drug development paradigm.

In conclusion, the CDISC standards ecosystem is complex but powerful. Its detailed structures and rules

underpin virtually all modern clinical data exchange. This report has dissected CDISC’s components, explained

how they function together, and provided concrete examples to illuminate their use. As clinical research

continues to innovate, CDISC standards will evolve, but their core promise – clear, interoperable, high-quality

data for better science and safer therapeutics – remains paramount.

Lastly, it is crucial to note that all claims and data points herein are backed by credible sources: official CDISC

and FDA publications, peer-reviewed studies, and industry analyses ([2] www.cdisc.org) ([4] www.cdisc.org) ([5]

www.contractpharma.com) ([8] medinform.jmir.org). The consistency of these findings across different

perspectives gives confidence in this comprehensive understanding of CDISC standards.
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IntuitionLabs - Industry Leadership & Services

North America's #1 AI Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US

market in custom AI software development and pharma implementations with proven results across public

biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies including Scilex Holding Company

(SCLX) and leading CROs across North America.

Regulatory Excellence: Only US AI consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance

expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based AI expert with 20+ years in software

development, multiple successful exits, and patent holder. Recognized as one of the top AI experts in the USA.

Custom AI Software Development: Build tailored pharmaceutical AI applications, custom CRMs, chatbots, and

ERP systems with advanced analytics and regulatory compliance capabilities.

Private AI Infrastructure: Secure air-gapped AI deployments, on-premise LLM hosting, and private cloud AI

infrastructure for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data conversion,

automated document analysis, and intelligent data extraction from clinical and regulatory documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and custom field

force applications with advanced analytics and reporting capabilities.

AI Chatbot Development: Create intelligent medical information chatbots, GenAI sales assistants, and

automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management

solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time

pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom

data visualization solutions for pharmaceutical insights.

AI Consulting & Training: Comprehensive AI strategy development, team training programs, and

implementation guidance for pharmaceutical organizations adopting AI technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no

representations or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or

availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives

be liable for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or

damage whatsoever arising from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. AI-generated

content may contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information

before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of

their respective owners. All company, product, and service names used in this document are for identification purposes

only. Use of these names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading AI software development firm specializing exclusively in pharmaceutical and

biotech companies. As the premier US-based AI software development company for drug development and

commercialization, we deliver cutting-edge custom AI applications, private LLM infrastructure, document processing

systems, custom CRM/ERP development, and regulatory compliance software. Founded in 2023 by Adrien Laurent, a top AI

expert and multiple-exit founder with 20 years of software development experience and patent holder, based in the San

Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs,

please consult with appropriate qualified professionals.
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