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Analysis Data Model ADaM Implementation Guide CDISC

In the world of clinical research, data quality and consistency are paramount. Regulatory agencies, sponsors, and
investigators demand robust, reproducible, and transparent datasets that can be easily shared, audited, and

reused. The analysis data model (ADaM), developed by the Clinical Data Interchange Standards Consortium
(CDISC), provides a standardized framework for transforming raw clinical trial data into analysis-ready files. This
guide offers a comprehensive, step by step walkthrough of implementing ADaM, from understanding its purpose to
mastering the key objects and best practices that ensure compliance and efficiency.
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Background: Why ADaM Matters

Clinical trials generate massive amounts of raw data—raw case report forms (CRFs), laboratory results, adverse
events, and more. However, raw data are not immediately ready for statistical analysis. They often contain
inconsistencies, missing values, and varying formats that can lead to errors or misinterpretation.

ADaM bridges this gap by providing a standardized, analysis ready datasahat preserves the integrity of the
original data while making it easier for statisticians to perform analyses. Key benefits include:

¢ Regulatory Compliance: FDA, EMA, and other agencies recognize ADaM as a preferred format for statistical
analysis datasets.

¢ Data Reuse: Standardized structures enable cross study analyses and meta analyses.

e Audit Trail: ADaM’s explicit derivation logic offers traceability from raw data to analysis results.

« Efficiency: Reduces duplication of effort across studies and sponsors.

CDISC Standards Overview

CDISC (Clinical Data Interchange Standards Consortium) develops and maintains data standards that promote
consistency, transparency, and data quality. The most widely adopted CDISC standards include:

1. Study Data Tabulation Model (SDTM) — Standardizes raw data from clinical trials.
2. Analysis Data Model (ADaM) — Focuses on analysis ready datasets.



3. Study Report Model (SRM) — Structures final study reports.
4. Common Data Elements (CDE) — Provides standardized terminology.

In an ADaM implementation, the SDTM datasets are the foundation. ADaM datasets are derived from SDTM,
ensuring that the analysis data maintain a clear lineage back to the raw data.

ADaM Fundamentals

What Is ADaM?

ADaM is a data model that defines the structure, content, and derivation of analysis datasets. It is designed to be:

e Transparent — Every variable’s origin and calculation method are documented.
» Consistent — Standard naming conventions and coding practices apply across studies.
¢ Reusable — Common ADaM objects can be leveraged for multiple analyses.

Core Principles

1. Derivation — All variables in an ADaM dataset should be derived from SDTM or other ADaM objects.
2. Documentation — Each variable must have a clear definition, derivation logic, and source information.
3. Validation — Automated checks ensure adherence to ADaM rules and consistency with SDTM.

Key ADaM Objects Explained

ADaM datasets are categorized into several object types. Understanding these objects is essential for a successful
implementation.

1. Analysis Dataset (AD)

The primary dataset used for statistical analysis. It contains variables needed for a specific analysis, such as a
primary endpoint or safety assessment.

2. Derived Dataset (DD)

Provides intermediate calculations or transformations that are reused across multiple ADs. For example, a DD
might contain a calculated time-to-event variable.

3. Analysis Variable Definition (AV)

Describes the meaning, derivation, and coding of each variable in AD or DD. The AV dataset is crucial for
transparency.

4. Analysis Population (AP)

Defines the subsets of subjects used for each analysis, such as intent to treat or per protocol populations.

5. Analysis Dataset Description (ADSD)

Summarizes the overall structure and contents of an AD, including variable names, labels, and coding.

6. Analysis Dataset Source (ADS)

Links each variable back to its source SDTM dataset and record. This is vital for traceability.

7. Analysis Dataset Summary (ADSUM)

Provides summary statistics (e.g., mean, SD) for continuous variables, counts for categorical variables, and other
descriptive metrics.



Step by Step ADaM Implementation Guide

Step 1: Define Study Objectives and Analysis Plans

Before diving into data transformations, clearly outline the statistical analyses required. Document each analysis
objective, endpoint, and population. This will inform which ADaM objects you need to create.

Step 2: Map SDTM Domains to ADaM Variables

Identify the SDTM domains that contain the raw data needed for your analyses. For each variable in your planned
ADs, trace back to the source SDTM record. Use the Analysis Dataset Source (ADS)object to capture this

mapping.
Step 3: Create Analysis Variable Definitions (AV)
For every variable in your AD or DD, draft an AV record. Include:
e Variable name and label
e Data type and length
e Derivation logic (e.g., “= IF(visit=1, baseline_value, last_observed_value)”)
e Source SDTM variable(s)
e Any coding or transformation rules
Step 4: Build Derived Datasets (DD) as Needed

When multiple ADs share the same intermediate variable (e.g., a time-to-event calculation), create a DD. This
promotes reuse and reduces duplication.

Step 5: Construct Analysis Datasets (AD)

Using the AV and DD definitions, generate the ADs. Ensure each record is unique per subject and visit or per
analysis unit as required. Apply any necessary filtering or weighting.

Step 6: Define Analysis Populations (AP)

Specify inclusion and exclusion criteria for each population. Create an AP dataset that lists subject IDs and flags
indicating population membership.

Step 7: Generate Summary Statistics (ADSUM)

Run automated scripts to calculate descriptive statistics for continuous and categorical variables. Include metrics
such as mean, median, standard deviation, counts, and percentages.

Step 8: Validate ADaM Objects
Use the CDISC ADaM Validation Tool or other automated validators to check for:
e Missing AV records
 Inconsistent variable definitions
« Incorrect derivation logic
 Violation of naming conventions
Step 9: Document the ADaM Implementation
Compile a comprehensive implementation report that includes:
e Data flow diagrams

 Variable derivation logic
« Validation results



¢ Change logs

Step 10: Review and Finalize

Conduct a joint review with statisticians, data managers, and regulatory affairs. Address any discrepancies and
finalize the ADaM package for submission.

Tools &amp; Software Recommendations

e SAS — Most commonly used for ADaM creation and validation. SAS macros such as ADAM and ADAMVALID
streamline the process.
¢ R — Packages like adam and cdisc can assist in generating ADaM datasets.
OpenCDISC — Provides open-source tools and libraries for ADaM validation.
CDISC ADaM Validation Tool — Official validator that checks ADaM compliance.
¢ Version Control (Git) — Essential for tracking changes in scripts and datasets.
« Data Quality Platforms — Tools like OpenCDISC Data Quality help maintain consistency.

Common Pitfalls &amp; How to Avoid Them

1. Inconsistent Variable Naming

Adhering to ADaM naming conventions (e.g., AVAL for analysis value, AVALC for categorical) is critical. Use
automated scripts to enforce naming rules.

2. Missing AV Records

Every variable in an AD must have an AV record. Create a checklist or use the validator to flag missing AVs early.

3. Overlooking Population Definitions

Failing to clearly define analysis populations can lead to incorrect analyses. Document APs meticulously and
cross check against SDTM inclusion criteria.

4. Ignoring Version Control

Without version control, tracking changes becomes impossible. Store all scripts, datasets, and documentation in a
Git repository.

5. Skipping Validation

Manual checks are prone to error. Rely on automated validators and run them after every major change.

Best Practices for ADaM Projects

1. Early Collaboration — Engage statisticians, data managers, and regulatory experts from the outset.
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