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1. Introduction

1.1. Overview

This paper describes data integration strategy recommendations 
by the PHUSE SDTM/ADaM Implementation FAQ Project 
to support the Integrated Summary of Safety (ISS) and the 
Integrated Summary of Efficacy (ISE) 

1.2. Scope

While there are a variety of scenarios that will arise during the 
preparation of integrated databases, this paper focuses on the 
following two scenarios that represent those most commonly 
seen in the industry:

1  ADaM-only integration
2  SDTM and ADaM integration

This paper does not cover which studies are best suited, or 
what approach should be taken for, the studies included in the 
ISS/ISE as the decision on which strategy to adopt may be 
less technical and more scientific in nature  It is recommended 
to generate and update the Study Data Standardization Plan 
(SDSP)1 for a compound throughout the life of the compound; 
this can serve to document the integration strategy that is 
planned to be submitted to the FDA  The SDSP is not a required 
document for submissions to the PMDA  The paper will assume 
that an ISS/ISE Statistical Analysis Plan (SAP) is developed prior 
to the start of the data integration 

A sponsor may choose to integrate a significant number of 
studies with legacy study data  The sponsor may not have 
the resources, time or budget available to convert the legacy 
study data into CDISC-compliant SDTM and/or ADaM data  It is 
acceptable not to convert legacy data when submitting studies 
that began on or prior to December 17, 2016 7 While this paper 
will not cover the legacy-only integration, the sponsor should 
consider upversioning of dictionaries and controlled terminology 
and the location of integrated summaries within the Common 
Technical Document 

1.4. Problem Statement

This white paper addresses the frequently asked question for 
guidance on how to integrate study data for an ISS/ISE  It is a 
struggle for sponsors to establish an integration strategy using 
standardised data and legacy data at the tabulation and/or 
analysis level as no specific strategy or requirements exist within 
the industry or from regulatory agencies  The industry continues 
to face challenges and hurdles with pooling, levelling, traceability 
and compliance checks with regards to integration 

The Study Data Technical Conformance Guide3 (published by 

Doc ID: WP-013 Version: 1.0 Working Group: Optimizing the Use of Data Standards Date: 12-Oct-2020

1.3. Abbreviations, Acronyms and Definitions

Term Definition
ADaM Analysis Data Model

ADRG Analysis Data Reviewer’s Guide

ARM Analysis Results Metadata

CDISC Clinical Data Interchange Standards Consortium

cSDRG Clinical Study Data Reviewer’s Guide

CSR Clinical Study Report

DRG Data Reviewer’s Guide (referring to clinical study 
data and analysis data guides in general)

eCTD Electronic Common Technical Document

FAQ Frequently Asked Question

FDA Food and Drug Administration

iDRG Integrated Data Reviewer’s Guide, referring to the 
guide associated to either the integrated clinical 
study data or the integrated analysis data, and 
which should be submitted to regulatory agencies 

IG Implementation Guide

ISE Integrated Summary of Efficacy

ISS Integrated Summary of Safety

Legacy Data Study data that does not conform to the standards 
by the date of requirement specified in the 
published Data Standards Catalog at the time of 
submission  Unless specified, Legacy Data can 
refer to either tabulation or analysis data  Legacy 
data can also include SDTM/ADaM IG data 
that is no longer supported by the FDA and/or 
PMDA based on their respective Data Standards 
Catalogs at the time of submission 

LOINC Logical Observation Identifiers Names and Codes

MedDRA Medical Dictionary for Regulatory Activities

PHUSE Pharmaceutical Users Software Exchange

PMDA Pharmaceutical and Medical Devices Agency

SAP Statistical Analysis Plan

SDSP Study Data Standardization Plan

SDTM Study Data Tabulation Model

WHODrug WHO Drug Dictionary

Raw Data Study data collected on a case report form or 
other data collection medium and used as the 
source of generating tabulation data or analyses 
data 

Test Data Data used to test the robustness of code 

TFL Table, Figure, Listing

Traceability Traceability permits an understanding of the 
relationships between the analysis results 
(tables, figures and listings in the study report), 
analysis datasets, tabulation datasets and source 
data  (Section 8 3 1 of the Study Data Technical 
Conformance Guide3)
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the FDA) and the Technical Conformance Guide on Electronic 
Study Data Submissions4 (published by the PMDA) do not 
explicitly provide preferences or recommendations on data 
integration structure and strategy  The guidance from the PMDA 
further indicates that a discussion on the strategy may be 
requested of the agency in the form of the eData consultation 
meetings,5 while the Study Data Standardization Plan (SDSP) 
may serve to discuss the strategy with the FDA 1 The CDISC 
ADaM team completed the draft for the ADaM Data Structures 
for Integration Document  However, there are currently no 
published industry-defined data standards for the submission of 
an ISS/ISE  PHUSE has also initiated a new project to develop a 
template, completion guidelines and example documents for an 
integrated DRG; the integrated DRG that should be submitted to 
regulatory agencies along with the integrated databases will be 
referred to as iDRG in this white paper 

This white paper references version 4 5 of the FDA Study Data 
Technical Conformance Guide3 and the January 2019 version of 
the PMDA Technical Conformance Guide on Electronic Study 
Data Submissions 4

2. General Recommendations

General recommendations for setting the groundwork for 
integrations and maintaining and describing traceability have 
been included below, as well as general considerations on 
integrated summary of outputs and the timing of the integration 
in relation to pivotal trials 

2.1. Groundwork

It is important to gather information on the needs of the 
integrated analysis, as well as other factors that may affect 
the integration activities prior to finalising the strategy itself   
The Integrated Summary of Safety (ISS) and/or Integrated 
Summary of Efficacy (ISE) Statistical Analysis Plan (SAP) 
should help to determine which studies and datasets are 
required for integration  In some cases, only a subset of studies 
and SDTM/ADaM data may be required for the integrated 
analysis, rather than what is included in the analysis of the 
individual study  Information on the version of medical coding 
dictionaries (MedDRA, WHODrug Global, etc ) and CDISC 
controlled terminology that are used in each individual study will 
also be useful in determining the need for upversioning of the 
dictionaries and terminologies 

Information on the study designs, the type of analyses 
conducted, and the types of datasets generated in the individual 
studies to be integrated will also assist in determining the 
possible complexities of the integration work 

2.2. Traceability

2.2.1. Legacy Study Data

It is possible that an integrated analysis requires using one 
or more studies with legacy study data  The sponsor must 
determine whether to first convert the legacy study data to the 
version of SDTM and/or ADaM datasets specified in the Data 
Standards Catalog7, 8 to use in the integrated analyses  This 
is often an expensive task, requiring a significant amount of 
resources, particularly if there are several studies that require 

conversion  Unforeseen complexities may arise once this activity 
begins  More time and programmers may need to be added once 
complexities are identified  The sponsor will need to plan for the 
conversion task to occur in advance of the integration activity  

Refer to section 8 3 2 of the Study Data Technical Conformance 
Guide3 and the PHUSE Study Level Traceability Considerations 
Best Practices for Non-Linear Data Flow White Paper13 for 
legacy conversion approaches and a list of common traceability 
issues  The white paper focuses on traceability in a non-linear 
data flow, resulting from the conversion of legacy data to 
standardised data 

2.2.2. Traceability within Integrated SDTM Datasets

One of the benefits of generating the integrated SDTM database 
is a clear traceability from the individual study data to the 
integrated analyses, which is further detailed in section 3 2, 
Scenario 2 – SDTM and ADaM Integration, below  Whereas the 
SDTM variables of STUDYID, USUBJID, VISIT, VISITNUM, --TPT, 
--DTC, --SPID, --REFID and --SEQ (where ‘--’ refers to the SDTM 
domain name) are often used to depict traceability from the data 
source to analyses in individual studies, these variables may not 
be able to serve the same purpose within the integrated SDTM 
database  This section explores each variable in more detail 
The values of the SDTM variables STUDYID, --DTC and --SPID 
in the integrated SDTM database are left untouched and are 
consistent with the individual study SDTM datasets  It is also 
unlikely that any compliance checks would be violated for these 
variables in the integrated datasets  Any violation that may 
occur would also be apparent in the study SDTM datasets and 
the sponsor should resolve the violations in the study datasets 
before integration 

The values of VISIT and –TPT are study-specific and can have a 
wide range across studies  The one-to-one relationship between 
VISIT and VISITNUM and between --TPT and --TPTNUM may 
not be unique across the studies; it is recommended not to 
harmonise in these instances, even when the compliance checks 
may result in error or warnings as a result  It is also feasible 
that the values of the SDTM variables VISIT, VISITNUM, and 
--TPT are similar enough across all the studies included in the 
integration that they can be made consistent  For example, if the 
VISITNUM of 1 is attributed to study day 1 for all the studies, but 
the values of VISIT are ‘Study Day 1’, ‘DAY 1’, ‘VISIT FOR DAY 1’, 
the values of VISIT can be made consistent for VISITNUM of 1  If 
the TV domain will be generated as part of the integrated SDTM, 
then the similar consistency between VISIT and VISITNUM 
should be implemented in the TV domain 

The sponsor may choose to modify the value of the SDTM 
variable --REFID during integration to serve a different intent 
than what it may have at the individual study level  The sponsor 
may also choose to drop the --REFID variable during integration 
as it may not serve any purpose for integration    

The intent of the SDTM --SEQ variable is to serve as a record 
identifier for a given subject  The values of this variable in the 
integrated datasets are bound by the same compliance rules 
as the individual study datasets in that they should be unique 
across each record within a subject  It will be necessary to 
modify the values of --SEQ during integration if a subject 
has participated in more than one study that is included in 
the integration  The ISS and ISE SAP may require analysis to 
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include a subset of the original study data  For example, the 
analysis may focus on certain laboratory tests and not all that 
were collected in individual studies  The sponsor may choose 
to limit observations in the integrated SDTM datasets to fit the 
integrated analysis needs  This may also require the values of 
--SEQ to be modified 

Note that the values of the variables in the trial domains (TS, TA, 
TV, TI and TE) will vary widely and it may be difficult to establish 
uniqueness across the studies included in the integration  It is 
recommended to neither harmonise nor include the trial domains 
in the integrated SDTM because they can vary widely across the 
studies included in the integration 

Finally, care should be taken in ensuring that the SDTM variable 
of USUBJID is depicting a single unique subject in the integrated 
datasets  Subjects may have participated in more than one 
study within the integrated datasets, and it is important that 
such subjects have the same USUBJID across all studies in the 
integrated datasets  Rollover studies are one such example of 
cases where a subject may have intentionally participated in 
more than one study  Some integration work is pre-planned, 
where the sponsor is aware of which studies will be included in 
the same submission while the individual studies are ongoing  
The sponsor should describe the process used to maintain a 
unique USUBJID in the iDRG in such cases 

Integration may also be unplanned, where the sponsor is not 
aware of which studies will be included in the same submission 
during the study conduct  In such cases, it can be difficult to 
determine if a subject has participated in more than one study, 
and the sponsor may rely on comparing certain variables in 
SDTM to help determine the uniqueness of the subjects  The 
process used to generate the USUBJID should be discussed in 
the iDRG  The sponsor should also discuss with the regulatory 
agencies 

2.2.3. Traceability within Integrated ADaM Datasets

Depicting traceability within the integrated ADaM datasets 
may vary and depend on the source or input of the integrated 
datasets  The sources can be either study ADaM, legacy 
analysis data, study SDTM, legacy tabulation data, or a mixture 
of CDISC and legacy tabulation or analysis data  Additionally, 
the source of the integrated ADaM dataset can also be the 
integrated SDTM dataset, as detailed further in section 3 1, 
Scenario 1 – ADaM-only Integration below; refer to the prior 
section on traceability considerations for integrated SDTM 
datasets  In general, the variables of USUBJID, STUDYID and 
collection dates (--DTC, --STDTC) provide the traceability back 
to the data source in the integrated ADaM datasets; as per the 
FDA Technical Conformance Guidance, sponsors may also 
choose to retain the SDTM variables of VISIT, VISITNUM, --TPT 
and --SEQ for further depiction of traceability  Irrespective of the 
data source, if the sponsor chooses to retain VISIT, VISITNUM, 
--TPT, and --SEQ in addition to USUBJID, STUDYID and --DTC or 
--STDTC in the integrated ADaM datasets, the sponsor should 
keep the values of these variables consistent with the data 
source  This may result in a non-unique mapping of the values 
for the variables across the integrated datasets, but a unique 
mapping within a given STUDYID value  

ASEQ is an ADaM variable used to identify a unique record for 
a subject within an ADaM dataset  The ASEQ variable provides 

traceability from the parent ADaM dataset to its child ADaM 
dataset(s)  It will be necessary to modify the value of ASEQ 
during integration if a subject has participated in more than one 
study that is included in the integration  The ISS and ISE SAP 
may require analysis to include a subset of the original study 
data  For example, the analysis may focus on certain ECG tests 
and not all that may have been analysed within a given study  
The sponsor may choose to limit observations in the integrated 
ADaM datasets to fit this analysis need, requiring the values 
of ASEQ to be modified  The SRC ADaM variables (SRCSEQ, 
SRCVAR, SRCDOM) may be used to retain the traceability to 
the original study ADaM ASEQ value if used in conjunction with 
a study identifier variable; however, the sponsor should first 
consider parent to child ADaM dataset traceability within the 
integrated ADaM database 

It is strongly recommended to discuss the integration plan for 
ADaM datasets prior to integration activities with the FDA  The 
integration plan should be included in the SDSP 

2.3. Validation of Integrated SDTM and Integrated ADaM

Irrespective of which method of integration (integrated SDTM 
and integrated ADaM, or only integrated ADaM) is selected by 
the sponsor, the validation process will take significant time 
to ensure that all aspects of the analyses mentioned in the 
integrated SAP for ISS and for ISE are implemented in the 
integrated database  Tables or listings that may normally be 
generated using SDTM datasets in the individual studies may 
now need to be generated using the integrated SDTM or ADaM 
datasets for the integrated outputs  For example, the summary 
of all subjects enrolled into a study by country or investigator 
name may have been generated using the DM domain for 
individual study analysis; this table would now be generated 
using the integrated DM or ADSL dataset  

If no observations are eliminated from the individual studies 
during the generation of the integrated SDTM datasets, one 
method of validating the integrated datasets may be to ensure 
that the stacked integrated SDTM observations match the 
sum of the individual studies  Ensure that a unique mapping 
relationship continues to exist between paired variables across 
the integrated datasets, if possible, and within each STUDYID 
value  Ensure that no text truncation has occurred when pooling 
the same variables from different studies with potentially varying 
lengths 

Ample time and resources may be required during validation to 
ensure that all derivations and algorithms defined for individual 
studies have been accurately mapped in the integrated ADaM 
for any pooled analysis  This assessment should not only focus 
on algorithms defining the derivation rules of given endpoints 
but also on windowing or imputation rules for endpoints that 
handle missing data, such as Last Observation Carried Forward 
of Baseline (BLOCF), following the rules specified in the ISS/ISE 
SAP 

In addition, analysis datasets may be pooled to include only 
data that is relevant, e g  only treated subjects, and should be 
thoroughly reviewed during validation 

2.4. Integrated Summary Outputs

While the types of trials that serve as the input to integrated 
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datasets are an important consideration for which strategy to 
adopt, the analysis requested in the integrated SAP and the 
summary outputs needed to be generated are equally critical 
components of the strategy  For example, if the integrated 
analysis plan does not mention summarisation of prior and 
concomitant medications, there will not be a need to integrate 
the SDTM CM domains nor the ADaM ADCM dataset, and the 
sponsor will not need to consider upversioning the WHODrug 
dictionary terms across the trials (refer to the Standard Data 
Dictionaries section) to a common version 

A sponsor may choose to integrate the SDTM domains if the 
integrated analysis plan requests the generation of a significant 
amount of summary outputs and listings that can be generated 
using the SDTM domains  Likewise, if most of the summary 
outputs indicated in the analysis plan require derivations, the 
sponsor may choose to integrate only the ADaM datasets 
instead of integrating the SDTM domains and then integrating 
the ADaM datasets  

2.5. Completion of Pivotal Trials and Timing of Integration 
Submission

Often, the timing between the completion of the pivotal trials and 
the integration submission deadline can play a significant role 
in which integration strategy to adopt  There is an extra level of 
checking back to the study CSR tables and listings that needs to 
be done when generating the integrated SDTM and integrated 
ADaM  The sponsor will need to determine if there is ample 
time to generate both integrated SDTM and integrated ADaM 
datasets, as well as perform the verification of the integrated 
SDTM and integrated ADaM, by using them to recreate key 
study tables and listings 

3. Scenario-specific Recommendations

3.1. Scenario 1 – ADaM-only Integration

The sponsor may choose to forgo the integration of the SDTM 
datasets and only integrate the ADaM datasets to satisfy the 
needs of the integrated analyses when any of the following 
occur:

•  The majority of the tables, figures, and listings (TFLs) can be 
generated using ADaM datasets, or if the study ADaM datasets 
are robust and complete enough to conduct all the analyses 
required by the ISS/ISE   

•  A small number of studies (e g  2 studies) are selected to be 
included in the integration work  

•  Little to no new derivations are needed in for the ISS/ISE from 
what has already been developed for the individual studies  

•  There has been sufficient pre-planning for integration included 
in the study ADaM datasets  

•  Most of the study analysis datasets are legacy data and SDTM 
generation for integrated analyses is not needed   

The integrated ADaM datasets can be developed using the 
following two methods:

1  Generate using the individual tabulation data 
2  Generate using the individual analysis data

3.1.1. ADaM Integration Method Using Tabulation Data

Study SDTM and/or Legacy Tabulation Data to Integrated 
ADaM 

Note: The sponsor may be required to integrate studies that have been completed using different versions of the SDTM IG  Older studies may have been finalised using custom SDTM 

domains that, in later versions of the SDTM standards, have become standard SDTM domains  This would require some amount of harmonisation activity to take place  The sponsor 

should determine whether to implement this legacy data conversion in individual studies, as intermediate datasets used in the integrated ADaM dataset generation, or within the code 

to generate the integrated ADaM dataset itself 
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Refer to section 2 2 1, Legacy Study Data, for further details  
Pooling directly from individual legacy study tabulation data 
may also be a suitable option in cases where there is significant 
variability in the data structures, standards or endpoint 
derivations across studies  Additionally, the sponsor may be 
required to integrate studies that have been completed using 
different versions of the SDTM IG  Older studies may have been 
finalised using custom SDTM domains that, in later versions of 
the SDTM standards, have become standard SDTM domains  
This would require some amount of harmonisation activity to 
take place  The sponsor should determine whether to implement 
this legacy data conversion in individual studies, as intermediate 
datasets used in the integrated ADaM dataset generation, or 
within the code to generate the integrated ADaM dataset itself 

Benefits

The sponsor may choose to produce integrated ADaM datasets 
directly from the individual study data to avoid the above 
challenges on resources, integration timelines and budget  
In cases where the planned data pool requires data from studies 
early in the clinical development plan, pooling from raw or test 
data may support early pooling  This strategy only requires 
the presence of raw or test data to allow code development to 
commence  An important consideration when pooling from raw 
data is to understand how a reporting population at the study 
CSR level relates to the equivalent population at the pooled level  
At the pooled level, the primary analysis set for efficacy should 
be the full analysis set (FAS) 

One distinct benefit of this method is that if the rules and 
definitions for endpoints, baseline, on-treatment and follow-up 
are different across the studies and require re-creation, this will 
maximise the consistency across studies  Analysis visits and 
windowing requiring harmonisation across the studies can be 
easily implemented in this approach  

This method is also beneficial when the integrated analyses 
require additional study tabulation data that may not have been 
included in the study analysis data  The additional data can 
easily be included into the integrated analyses 

Multiple definitions of the same criteria flag for the same 
parameters often exist in the ADaM datasets of multiple studies  
For example, CRIT1 for the glucose parameter of ADLB in one 
study may differ from that of another study within the same 
submission  Similarly, the analysis flag ANL01FL determination 
may be different across the studies  The ADaM integration 
method using the individual study data allows maximum 
traceability when reflagging observations using new definitions 
of analysis flags and harmonising of the criteria flag 

Risks

This method will inevitably require the reprogramming of 
endpoints, variables and derivations already programmed at a 
study level, which becomes a necessity if the endpoints in the 
final pooling differ from those defined for one or more studies 
and may require more time for validation if the derivations are 
complex  
It will be necessary to plan to convert different versions of the 
data dictionaries to the most current version or to a common 
version, as indicated in section 4 1 2, Standard Data Dictionaries, 
below  This process will need to take place during the production 
of the integrated ADaM datasets  For example, if different 
versions of the MedDRA dictionaries have been used in the 
study SDTM or legacy tabulations datasets, then the process to 
convert to the most current version of the MedDRA dictionary 
will need to be done during the integrated ADAE generation  
The sponsor may decide to generate intermediary datasets in a 
staging area to facilitate this harmonisation 

3.1.2. ADaM Integration Method Using Analysis Data

Study ADaM and/or Legacy Analysis Data to Integrated ADaM 
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Note: The sponsor may be required to integrate studies that have been completed 

using different versions of the ADaM IG  Older studies may have been finalised 

using custom ADaM datasets that, in later versions of the ADaM standards, have 

become standard; for example, ADaM OCCDS v1 0  This would require some amount 

of harmonisation activity to take place  The sponsor should determine whether to 

implement this legacy analysis data conversion in individual studies, as intermediate 

datasets used in the integrated ADaM dataset generation, or within the code to 

generate the integrated ADaM dataset itself 

Refer to section 2 2 1, Legacy Study Data, for further details  
Pooling directly from individual legacy study analysis data may 
also be a suitable option in cases where there is significant 
variability in the data structures, standards or endpoint 
derivations across studies  Additionally, the sponsor may be 
required to integrate studies that have been completed using 
different versions of the ADaM IG  Older studies may have been 
finalised using custom ADaM datasets that, in later versions of 
the ADaM standards, have become standard; for example, ADaM 
OCCDS v1 0  This would require some amount of harmonisation 
activity to take place  The sponsor should determine whether 
to implement this legacy analysis data conversion in individual 
studies, as intermediate datasets used in the integrated ADaM 
dataset generation, or within the code to generate the integrated 
ADaM dataset itself 

Benefits

The approach of generating integrated ADaM datasets from 
study ADaM datasets will work well for studies that were 
analysed with an eventual integration submission strategy 
already in place, i e  studies with the following characteristics:

•  pre-planned for integration by ensuring that similar variables in 
datasets are derived in the same way across trials 

•  the majority of the controlled terminologies used in datasets 
are consistent across trials

•  the value-level metadata is defined consistently 

For example, the PARAMCD value of ‘BMI’ indicates a parameter 
of body mass index in kg/m2, while ‘DIABPSP’ indicates a 
parameter of diastolic blood pressure in supine position in mm/
Hg across all studies  Another example would be that the data 
handling rules for missing adverse event severity or relatedness 
are consistent across all studies 
An additional benefit to this method is that derivation rules 
established within the individual studies are utilised without 
much rework  This is of relevance for pooling of efficacy data 
which often includes a large number of derived endpoints  
Utilising analysis datasets generated for CSR reporting can 
reduce work in re-deriving common endpoints or data points and 
help ensure consistency in derivations  This would reduce the 
time and resources needed for the integration work 

Validation of the integrated ADaM datasets may require less time 
and resources with this method  This is because the individual 
study analysis datasets are directly integrated, and validation 
may be completed by comparing against the analysis completed 
for the CSR of each study 

Risks

It will be necessary to plan to convert different versions of the 
data dictionaries to the most current version or to a common 
version, as indicated in section 4 1 2, Standard Data Dictionaries, 

below  This process will need to take place during the production 
of the integrated ADaM datasets  For example, if different 
versions of the MedDRA dictionaries have been used in the 
study SDTM or legacy tabulations datasets, then the process to 
convert to the most current version of the MedDRA dictionary 
will need to be done during the integrated ADAE generation  
The sponsor may decide to generate intermediary datasets in a 
staging area to facilitate this harmonisation 

This method does not provide a clear traceability to the 
individual study data if directly using legacy analysis datasets 
without implementing any legacy data conversion at the study 
level  The individual tabulation data may not have retained the 
tabulation –SEQ variable or other record identifier variables, 
making it difficult to pinpoint to the tabulation data source 

3.1.3. Prerequisites

The Integrated Statistical Analysis Plan for the ISS and ISE 
should be available to help determine the best integration 
approach  The sponsor should also have the SDSP available to 
identify which studies to include in the integrated databases  It is 
strongly recommended to discuss the integration plan for ADaM 
datasets with the FDA prior to integration activities  

Irrespective of the method chosen to generate an ADaM-only 
integration, the sponsor should consider harmonising at the 
datasets study level to the latest supported version of the 
data model and IG or to the latest supported version within the 
integration, if there is an inconsistency  Alternatively, details of 
the conversion should be documented in the ADRG or the iDRG  
The PMDA emphasises the use of a consistent data model and 
IG for studies that will be integrated in section 4 1 3 of the PMDA 
Technical Conformance Guide;4 any differences that will not be 
harmonised should be discussed with the PMDA through the 
eData Consultation meetings 5

The version of the data model and IG should not supersede the 
version supported in the FDA Standards Data Catalog8 for a 
submission to the FDA or the version supported in the PMDA 
Standards Data Catalog9 for a submission to the PMDA 

3.2. Scenario 2 – SDTM and ADaM Integration

A sponsor may choose to integrate both the SDTM and the 
ADaM databases when the majority, if not all, of the studies to 
be included in the integration have existing SDTM and ADaM 
databases  The generation of an integrated SDTM database is 
an intermediate step towards ADaM integration  For the sponsor, 
the generation of integrated ADaM can leverage integrated 
SDTM by using a single input database, subsequently reducing 
time, resources and infrastructure (i e  systems and environment 
capacities) required for the generation of integrated ADaM  This 
approach may also be chosen if there are TFLs in the integrated 
analyses that can be generated using the SDTM datasets  For 
the reviewers, the generation of integrated SDTM may save time 
from having to review individual study SDTMs as all studies can 
be accessed from a single database 

The integrated SDTM and ADaM datasets can be developed 
using a mixture of study SDTM and legacy tabulation data  
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Study SDTM and/or Legacy Tabulation Data to Integrated 
SDTM/ADaM 

Note: The sponsor may be required to integrate studies that have been completed 

using different versions of the SDTM IG  Older studies may have been finalised using 

custom SDTM domains that, in later versions of the SDTM standards, have become 

standard SDTM domains  This would require some amount of harmonisation activity 

to take place  The sponsor should determine whether to implement this legacy data 

conversion in individual studies, as intermediate datasets used in the integrated SDTM 

dataset generation, or within the code to generate the integrated SDTM dataset itself 

Refer to section 2 2 1, Legacy Study Data, for further details  
The sponsor may be required to integrate studies that have 
been completed using different versions of the SDTM IG  Older 
studies may have been finalised using custom SDTM domains 
that, in later versions of the SDTM standards, have become 
standard SDTM domains  This would require some amount 
of harmonisation activity to take place  The sponsor should 
determine whether to implement this legacy data conversion 
in individual studies, as intermediate datasets used in the 
integrated SDTM dataset generation, or within the code to 
generate the integrated SDTM dataset itself 

Benefits 

The major benefit of this approach is the simplification of 
the review of SDTM databases by having these available in 
a singular database  For example, a reviewer could filter by 
STUDYID to review information of a specific single study  
The integrated SDTM datasets provide a single source of 
input for the integrated ADaM programming, allowing ease of 
maintenance and clarity in the programs  This method also 
allows the sponsor to conduct additional and/or exploratory 
analyses not specified in the ISS and ISE SAP, leveraging from 
the availability of an integrated SDTM database in the creation of 
integrated ADaM datasets 

Additionally, legacy analysis data may include only those 
subjects who are required for the study-specific analysis, 
whereas the integrated analyses may require more subjects 
to be included from the study  This approach eliminates the 
need to determine how to include the missing subjects into the 

integrated analyses, a dilemma that may arise in the scenario of 
study analysis data to ADaM-only integration 

As previously mentioned, this approach would be advantageous 
when a considerable number of integrated outputs can be 
generated directly from the integrated SDTM datasets, such as 
the death listing   

Any unit conversion such as laboratory tests or vital signs 
assessments needed in harmonising the results to a consistent 
unit for analysis can be implemented in the integrated SDTM 
datasets  This may reduce the time and effort needed in the 
generation of the integrated ADaM datasets as datasets such 
as ADLB are often complex to produce and verify  Similarly, 
any upversioning needed for standard dictionaries and CDISC 
controlled terminology to ensure that a consistent version is 
used for analysis may be quickly implemented in the integrated 
SDTM datasets rather than at the individual study level 16

Risks

The minimal risk of SDTM integration is the loss of traceability 
when upversioning of dictionaries (WHODrug, MedDRA), 
STDM IG and CDISC controlled terminology is required  All 
upversioning information in the integrated SDTM should be 
explained in the iDRG to maintain transparency and traceability 
to single-study SDTM 

The conversion of legacy tabulation data as part of the 
creation of an integrated SDTM database to a standard that is 
supported in the FDA Data Standards Catalog7 or PMDA Data 
Standards Catalog8 can be complex and the sponsor will need 
to determine the time and resources required when considering 
this approach 

An additional risk is the loss of traceability to single observation 
in the legacy tabulation data  Any conversion of legacy data 
should be described in the cSDRG or the iDRG  
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As mentioned in section 2 3, there is a risk that the individual 
study analyses or key CSR tables and listings may not be readily 
recreated using this approach during the validation of the 
integrated SDTM datasets  Expected values of certain SDTM 
variables that were originally used by the study analysis datasets 
may have been changed due to a harmonisation effort at the 
integrated level  More time may be needed if the integrated 
SDTMs are to be used by the study analysis datasets to recreate 
the key CSR tables and listings 

Some risk of the loss of knowledge in the individual study data 
handling of unexpected data may exist if the study analysis 
metadata or study ADRG did not mention the data handling 
rules  This may mean that those data handling rules were 
not transferred to the integrated ADaM datasets, particularly 
because the study analysis datasets would not be used as 
a data source for the integrated ADaM datasets with this 
approach 

3.2.1. Prerequisites

The Integrated Statistical Analysis Plan for the ISS and ISE 
should be available to help determine the best integration 
approach  The sponsor should also have the SDSP available to 
identify which studies to include in the integrated databases 

The majority, if not all, of the studies to be included in the 
integrated analyses should have SDTM datasets, preferably the 
same version of SDTM data model and IG  The sponsor should 
consider harmonising at the study level to the latest supported 
version of the data model and IG or to the latest supported 
version within the integration, if there is an inconsistency found 
between SDTM versions  Alternatively, details of the conversion 
should be documented in the cSDRG or the iDRG  The PMDA 
emphasises the use of a consistent data model and IG for 
studies that will be integrated in section 4 1 3 of the PMDA 
Technical Conformance Guide;4 any differences that will not be 
harmonised should be discussed with the PMDA through the 
eData Consultation meetings 5

The version of the data model and IG should not supersede 
the version supported in the FDA Standards Data Catalog7 for 
a submission to the FDA or the version supported in the PMDA 
Data Standards Catalog8 for a submission to the PMDA  
It is strongly recommended to discuss the integration plan for 
ADaM datasets with the FDA prior to integration activities  

4. Regulatory Agency Guidance 
on Integrated Database 
Recommendations

4.1. Controlled Terminology 

The FDA Study Data Technical Conformance Guide3 sections 
6 1 and 6 2 specifically discuss the use of standardised and 
custom controlled terminology  In section 6 13, the emphasis has 
been put on using standardised controlled terminology  Early 
interaction of sponsors with the owners of the standardised 
controlled terminology is encouraged so any missing 
components to the controlled terminology can be added and 
custom terminology can be avoided as much as possible  
Additionally, in section 6 1, the use of extensions to a standard 

dictionary has been requested to be avoided, if possible, and 
if not, then documented in the Define-XML, and in the cSDRG  
Depending on the strategy adopted for integration, the iDRG 
may also serve to document the use of custom terminologies or 
extensions to a standard dictionary  In general, the use of study-
specific or sponsor-defined custom terminology within individual 
studies may create more challenges during the integration 
activities 

The recommendation of the FDA is to use a single version of the 
controlled terminology during integration activities to ensure a 
consistent comparison of clinical and scientific concepts across 
the studies included in the integration  

The sponsor may find it necessary to upversion the controlled 
terminology to a common and, often, most current version  It is 
important to note that upversioning of standardised controlled 
terminology is not required within the individual study SDTM or 
ADaM datasets; the upversioning is necessary when integrating 
the studies during the ISS and ISE dataset development, 
as noted in section 6 1 2 of the FDA Study Data Technical 
Conformance Guide 2

4.2. Standard Data Dictionaries

The Study Data Technical Conformance Guide3 sections 6 3, 6 4 
and 6 7 provide a useful overview of some considerations when 
determining how to handle different versions of the standard 
data dictionaries used across studies in a single submission  
The recommendation of the FDA is to utilise MedDRA to code 
adverse events and WHODrug Global to code prior/concomitant 
medications, as per the Data Standards Catalog 7 In section 
6 3 1,3 the FDA has recommended that the MedDRA terms from 
the most current version of MedDRA at the time of integration 
are used for adverse event analyses so that the reviewers can 
easily analyse the adverse events across studies included in 
the integrated database  This analysis may include the use of 
Standardized MedDRA Queries 

The general expectation of the FDA is to code prior and 
concomitant medications using the most current version of 
the WHODrug Global in B3 format at the start of the study, as 
noted in section 6 4 2 of the Study Data Technical Conformance 
Guide 3 Some legacy studies included in the integrated analysis 
may not have been coded using the WHODrug Global dictionary  
The sponsor should mention such trials in the SDSP and discuss 
during a consultation meeting with the regulatory agencies 
whether coding to the WHODrug Global dictionary is required 
for such studies 

All upversioning information in the integrated SDTM should be 
explained in the iDRG to maintain transparency and traceability 
to single-study SDTM 

The PHUSE Recommendations for Pooled Submissions with 
WHODrug B3 Format Data White Paper9 provides useful 
and relevant input and recommendations on pooling prior 
and concomitant medications across different formats of the 
WHODrug classification if there is a need to do so for the 
integrated analysis 

The FDA has provided guidance on the use of LOINC code 
in section 6 7 1 of the Study Data Technical Conformance 
Guide 3 The FDA has further provided guidance on LOINC in 
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section 4 of Recommendations for the Submission of LOINC 
Codes in Regulatory Applications to the US Food and Drug 
Administration:10 If a valid LOINC code exists for a given lab value 
from the laboratory itself, the sponsor should provide the code 
in LBLOINC of the SDTM LB domain  Many laboratories have 
mapped their internal codes to LOINC codes and will make such 
mappings available in electronic messages or as stand-alone 
mapping files  The sponsor should not attempt to map, using 
assumptions, the lab test names to the LOINC codes themselves 
as lab test names are notoriously ambiguous and can lead to 
serious data-quality issues 

The sponsor should carefully consider the time and resource 
required for upversioning of LOINC codes to be done during 
integration as this specifically requires either an update to the 
source data to the SDTM datasets or an update to a stand-alone 
mapping file provided by the laboratory 

4.3. Specific Cases of Custom and Controlled Terminology  
to Consider

While the integration strategy selected may pose unique 
scenarios of sponsor-defined terminologies to integrate, 
there are some common sponsor-defined terminologies  Most 
paired variables, such as --TEST and --TESTCD, PARAM and 
PARAMCD, and ARM and ARMCD, should be reviewed carefully 
across studies to be integrated to ensure that a one-to-one 
correspondence between their values is maintained in the 
integrated SDTM or ADaM datasets 

As previously indicated in the section Controlled Terminology, 
the CDISC NCI controlled terminology11 used for the --TEST 
and --TESTCD variables in the various SDTM domains should 
be harmonised to a common version  Additional time and 
resources may be needed to investigate any custom additions 
or extensions to --TEST and --TESTCD values implemented on 
some of the studies being integrated  Disparate values may need 
to be combined if their intent and meaning are the same  New 
values of the terminology may need to be generated if the same 
values were used to indicate distinctly different meanings 

Similarly, the ADaM variables of PARAM and PARAMCD may 
require additional time and resources to ensure that they are 
harmonised across the studies appropriately  For example, the 
PARAM of Creatinine Clearance may have been provided as 
part of the lab result from some of the studies included in the 
integration, while derived in the analysis data in other studies  
The sponsor may choose to distinguish between the Creatinine 
Clearance values that were provided in the lab results and those 
that were calculated and derived in the ADaM dataset of ADLB 
in the integrated analysis  If the PARAMCD of ‘CLCR’ has been 
used in both cases, the sponsor will need to remap one of them 
to a different value of PARAMCD 

Special care will need to be taken to harmonise the SDTM 
variables of VISIT and VISITNUM during integration activities  
Study designs and visit schedules often vary across the studies 
to be integrated, making the harmonisation of these variables 
time-consuming  Refer to the Traceability section within 
Integrated SDTM Datasets for further VISIT and VISITNUM 
harmonisation considerations 

In studies where the analysis windowing is similar, the ADaM 
variables of AVISIT and AVISITN may be harmonised with 

minimal effort  However, if there are differences in the analysis 
windowing across the studies to be integrated, it may be better 
to simply re-derive the values for the integration following the 
analysis windowing described in the ISS or ISE SAP 

If the ADaM datasets for studies in the integration used variables 
such as APERIOD and APERIODC, APHASE and APHASEN, or 
BASETYPE, and if the analysis stated in the ISS or ISE SAP will 
be better executed by any of these variables, then the sponsor 
should weigh the benefits of harmonising the values against the 
benefits of re-deriving the values  

Finally, the SDTM variable pairs of ARM and ARMCD, ACTARM 
and ACTARMCD, and the ADaM variable pairs of TRT01P and 
TRT01PN, TRT01A and TRT01AN (and any additional by period 
treatment variables), TRTA and TRTAN, and TRTP and TRTPN 
will need to be harmonised in the integrated datasets to ensure 
a one-to-one correspondence between the values  It is often 
more beneficial to retain the values of one of the paired variables 
from the individual study and remap the other paired variable 
values in the integrated datasets; however, this decision to 
remap should be driven by the analysis needs 

4.4. Define-XML and Data Reviewer’s Guide Generation

The data definition file (Define-XML) and the iDRG(s) will need 
to be created for the new integrated datasets  In the event that a 
sponsor selects Scenario 2 as the integration strategy, Define-
XML files for both the integrated SDTM and ADaM databases, 
as well as the iDRG(s), should be provided  

The iDRG(s) should be created during the development of the 
integration and the strategy of the ISS/ISE, as the business 
decisions are made as opposed to at the end of the project  
This helps to minimise the chance that information helpful to 
reviewers is inadvertently left out   

Any intermediate dataset generated in the construct of the 
integrated ADaM datasets should be explained in the iDRG 
Although the Analysis Results Metadata is not required for a 
submission to the FDA, it will help reviewers understand how 
the key Tables/Figures/Listings (TFLs) have been generated  
Therefore, including the ARM in the Define-XML for integrated 
ADaM datasets will facilitate the review 

Similarly, the PMDA has provided the following guidance on 
ARM data for the integrated analyses: ‘As noted in 1(2) in the 
"Notification on Practical Operations of Electronic Study Data 
Submissions"5, if ISS/ISE analyses were performed for the 
assessment of specific efficacy or safety, submission of those 
datasets may be requested  If submission of dataset of ISS/ISE 
is requested and the ADaM dataset is submitted, the ARM is 
also preferred to be submitted as noted in the 4 1 2 1 of "Revision 
of Technical Conformance Guide on Electronic Study Data 
Submissions "’

4.5. Location of Integrated Summaries within the Common 
Technical Guide (eCTD)

The PMDA has stated in the Basic Principles on Electronic 
Submission of Study Data for New Drug Applications14 that 
for electronic data on ISS and ISE, if the PMDA judges it to be 
necessary, in principle the dataset based on ADaM, its definition 
file (e g  Define-XML) and the program for creating the ADaM 
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dataset should be submitted  It is recommended that before 
making a submission the applicants individually consult with the 
PMDA regarding details of what to submit  The PMDA Technical 
Conformance Guide4 specifies the location of the integrated 
summaries  The integrated SDTM datasets should be stored in 
the ‘sdtm’ folder, while the integrated ADaM datasets and related 
programs should be included in the ‘adam’ folder 

The FDA Study Data Technical Conformance Guide3 specifies 
the location for study data tabulation, analysis data, programs 
and data to be in Module 5 of the eCTD  The integrated 
SDTM datasets should be stored in the ‘sdtm’ folder, while 
the integrated ADaM datasets and related programs should 
be included in the ‘adam’ folder  Furthermore, the FDA has 
described the location of ISS and ISE data and tables in the 
Guidance for Industry Integrated Summaries of Effectiveness 
and Safety: Location Within the Common Technical Document 15 
The location should be in Module 5 section 5 3 5 3 
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