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ABSTRACT  
As of today, our Industry has not defined any approach, nor does an official regulatory agency preference / 

recommendation exists on how to integrate data of different studies to support either ISS/ISE. 

In 2020 PHUSE released a white paper, “Integration Strategies in Support of ISS/ISE Submissions” [2], where three 

integration approaches are proposed: 

1. SDTM(s) → iADaM 

2. ADaM(s) → iADaM 

3. SDTM(s) → iSDTM → iADaM 

Over the last five years at Cytel we did experience all three options for several submissions. All three options have 

pros/cons and their applicability strictly depend on whether and how standards were applied in individual studies. 

The purpose of this presentation is to share experience we gathered by applying these three options, such as 

challenges and some technical tips we did apply to streamline for example the integration of several legacy studies into 

an iSDTM. 

INTRODUCTION  

PURPOSE OF ISS/ISE 
The Integrated Summary of Safety is required by the U.S. Food and Drug Administration (FDA) as a critical component 

in any New Drug Application (NDA) or similar market approval requests. Integrated Summary Efficacy (ISE) might be 

also required under certain circumstances, although most of the time efficacy results from individual pivotal study, or 

studies, might be sufficient. This is not simply a summary but rather a detailed integrated analysis of all relevant data 

from the clinical study reports with the aim of providing a more transparent understanding of responses across different 

populations (demographics, disease related, etc.) and dosing regimens. 

Both ISS and ISE allow reviewers to easily compare individual outcomes, tracking subject’s results across the entire 
clinical development, facilitating broad views of the investigational product’s overall efficacy and safety profile. With ISS 

and ISE, a “single database” is formed by pooling the results of all concerned clinical trials. 

PLANNING FOR THE ISS/ISE 
With the draft label created, the intended key messages documented, and the pivotal studies designed and recruiting, 

the integration/pooling of the data requires careful consideration. Typically, you may have multiple studies to consider 

for supporting your safety and/or efficacy claims.  

At this stage, it is invaluable to engage with a well-seasoned statistician who will collate the legacy study designs and 

assist with your initial pooling plan, considering the following topics: 

• patient populations and cohort e.g., dosing groups 

• dosing appropriateness 

• regimens and trial durations 

• evaluation of safety and efficacy in various subgroups 

• evaluation of secondary efficacy endpoints, which were underpowered in individual studies 

• impact of concomitant medications safety and efficacy 

• in general, getting a more robust assessment of safety in subgroups if sample size is sufficiently large. Safety 

assessment might include assessment of laboratory data, ECG, and vital signs  

• long term effect of the product or chronic conditions 

• devise the pools and related justifications for those  

It is then time to share those plans and meet with the authorities, obtain guidance, and fine tune the pooling plan; from 

these meetings you can get an agreement from the FDA about the proposed pooled strategy.  

Focus then turns to the data and it should be ensured that the ongoing pivotal studies are reported and delivered in 

compliance with data standards requirements i.e., CDISC standards (SDTM and ADaM) as well as ICH E3 compliant 

study reports (CSRs). This will save time later when the data integrations to support the pooled data analysis are 

required. 

Whilst the pivotal studies are running, it is an ideal time to finalize the ISE and ISS statistical analysis plans. There is 
also time to assess legacy studies datasets (non in standard format) and CDISC packages from closed studies to be 
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incorporated in the submission and plan the necessary conversion to applicable standards. It is important to ensure 

that the electronic Common Technical Document (eCTD) required submission documents are inclusive, conclusive, 

robust and the analyses results production has full traceability from CRF data through to results. 

It may be necessary to retrospectively create CDISC SDTM and ADaM entities and validate any utilized endpoints 

within them against the existing CSRs to ensure consistency.  

Each legacy study will have its own issues and it is imperative that a  
 

gap analysis plan is devised and deployed against each study to ensure that  
there is absolute data traceability and accuracy. 

 

There are several submission requirements that surround the data elements, it is important that your chosen ‘Data 

experts’ are aware of these and avoid the simplest of pitfalls. For example, but not limited to: 

• Coding of the pooled data (unique terms) with the latest dictionary version 

• Study level domains that are coded should retain the reported coding and version 

• Reviewers guides and defines.xml must be prepared and complete 

With all your supporting studies polished and their respective dossier contributions prepared, the Pivotal studies will be 

ending. Your ISS, and ISE, SAPs will be finalised (or close to!) and statistical programming should be progressing using 

available data from closed studies, either in standard or legacy format, and pivotal test or draft data as required. The 

clinical overview should be well advanced and drafted template ISE/ISS reports will be set out and have the key 

message sections ready to receive the pooled outcomes.  

With careful planning and front-loaded preparations, the final pivotal study and final pooled analysis can be generated 
and reported. 

 

 

Figure 1: Overall Plan for ISS/ISE 

DATA INTEGRATION OPTIONS 
As of today, our Industry has not defined any approach, nor does an official regulatory agency preference / 

recommendation exists, on how to integrate data of different studies to support either an Integrated Summary of Safety 

(ISS) or an Integrated Summary of Efficacy (ISE). When it comes to data integration, neither the SDTM IG nor the 

ADaM IG do not give very much guidance, since both currently cover single study data structure.  

An “attempt” was made by the CDISC ADaM Team in 2018 [3] and in 2019 [4] with a CDISC webinar, with the release 

of a draft version of “ADaM Structure for Integration”; unfortunately, that new set of ADaM standards was never 

confirmed and released. In any case, that guidance was only covering one side of the problem, that is in the integration 

of the data in ADaM for analysis purpose (that is somehow a requirement), while there is much discussion about the 

need for Integrated SDTM (iSDTM) and how to create these versus not needing iSDTM. 

It was October 2020, PHUSE released a white paper, “Integration Strategies in Support of ISS/ISE Submissions”, where 

three integration approaches are proposed with pros and cons discussed: 
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1. SDTM(s) → iADaM: ADAM Integration only Using Individual Studies SDTM datasets 

2. ADaM(s) → iADaM: ADAM Integration only Using Individual Studies ADAM datasets 

3. SDTM(s) → iSDTM → iADaM: SDTM and ADAM Integration 

The whitepaper was followed by a webinar [5], with panelists including two FDA representatives, where the three 

integration approaches were discussed. 

All three integration options require the creation of an iADaM from which integrated analyses are generated. While in 

option 1, iADaM is generated from individual study SDTM(s) and in option 2 individual study ADaM(s) are used, option 

3 requires an intermediate set of SDTM datasets (iSDTM) to be created from individual study SDTM(s), from which 

iADaM is then generated. In all three scenarios, it is also accepted to integrate either legacy raw datasets or legacy 

analysis datasets directly into either iSDTM or iADaM for studies started before or on December 17, 2016. This reduces 

the effort and budget needed when dealing with submissions with several old studies yet to be integrated. 

WHICH DATA INTEGRATION OPTION SHOULD YOU CHOOSE? 

During the PHUSE webinar the participants were asked to reveal which approach they commonly used for Integrating 

their studies, surprisingly (to me), their top preference was option 2 (53%), followed by option 3 (32%); option 2 also 

appeared to be the preferred choice of the two FDA representatives although it was recognized that option 3 too is a 

valid option under certain circumstances, provided that traceability is guaranteed.  

In all cases, rationale for the approach used should be mentioned in the reviewer guide, either in the Integrated Clinical 

Study Data Reviewer Guide (iSDRG) or in the Integrated Analysis Data Reviewer Guide (iADRG). Most importantly, it 

should be discussed when meeting the relevant agency prior to pre-NDA/BLA meeting, for example, during a type-C 

meeting and planned integration strategy can be anticipated in the Study Data Standardization Plan – SDSP [6]. Figure 

2 and 3, show two examples of SDSP “Pooled Studies” section where the integration strategy is shared with the FDA, 

adopting respectively option 2 and 3. 

 

4.3 Pooled Studies 

Both Efficacy (ISE) and Safety (ISS) will include data collected in the listed studies in the two following tables.  Integrated 
safety ADaM dataset (iADaM) will be created from individual study ADaM datasets and included in the submission. Data from 
individual SDTM study packages might be integrated in the iADaM when an information is not available in the individual study 
ADaM datasets. 

The following approach will be used: 

• Differences in versions used for CDISC Standard Controlled Terminology and Medical Dictionaries, such as the 

MedDRA, will be aligned in the iADaM, meaning that all Adverse Events, for example, will be coded using a single 

version of MedDRA (original medical coding will be also kept in the iADaM); any other mapping discrepancies 

between studies will be fixed in the iADaM. Consequently, the original individual study ADaM datasets will be not 

modified.  

• Derivations used in individual studies will be checked and eventually modified in the iADaM 

• define-xml and the Analysis Data Reviewer Guide (ADRG) will be provided together with the iADaM datasets 

package; the define-xml and the ADRG will provide details of any major applied harmonization  

More details about standards <Sponsor> intends to use i.e., ADaM Ig, Controlled Terminology and MedDRA versions, are 

detailed in the table on the next page. 

Data Pool 
Identifier 

Data Pool 
(List of Studies) 

Pool 
Status 

 
Pool Description 

 
 

Exchange 
Standards 

Terminology Standards 

ISS Study-1 
Study-2 
Study-3 
Study-4 
Study-5 

 

PLANNED 
 

Integrated Summary of 
Safety 

ADaM v2.1/ 

ADaM IG 1.1 

 
ADaM 

define.xml 2.0 
 

CDISC ADaM 
Terminology TBD 

 
MedDRA 

(Adverse Events/ 

Medical History): 25.1  

 
WHO-DD 

(Medications) 
B3 March 2022 

ISE Study-1 
Study-2 
Study-4 

 

PLANNED 
 

Integrated Summary of 
Efficacy 

ADaM v2.1/ 

ADaM IG 1.1 

 
ADaM 

define.xml 2.0 

 

CDISC ADaM 
Terminology TBD 

 

.. 

Figure 2: Sharing Integration Strategy with the FDA through the SDSP (ADaM(s)→iADaM) 
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4.3 Pooled Studies 

In addition to study data packages for XXXX Phase II/III studies (see section 4.1), <Sponsor> will create pooled Integrated 
SDTM (iSDTM) datasets for the domains that will be used for the ISS; the iSDTM will be used to create the Integrated ADaM 
(iADaM), from which ISS summaries will be created e.g., tables. Both iSDTM and iADaM datasets will be submitted together 
with define-xml and cSDRG and ADRG respectively for iSDTM and iADaM. 

The iSDTM will be created from the studies described in the table in section 4.2. In this iSDTM the following approach will be 

followed: 

- Only domains needed for the ISS will be integrated e.g., SDTM domains specific to one study only and for which no 

integrated analyses are planned will be not integrated in the iSDTM 

- Studies for which only Legacy Datasets are available will be converted to SDTM directly into the iSDTM; for these 

legacy studies only data-domains needed for the ISS analysis will be converted 

- Screen Failures subjects’ data will not be mapped to the iSDTM; screen failures details can be found in the individual 

CSR and individual study data packages 

- Differences in versions used for CDISC Standard Controlled Terminology and Medical Dictionaries, such as the 

MedDRA, will be aligned in the iSDTM, meaning that all Adverse Events, for example, will be coded using a single 

version of MedDRA; any other mapping discrepancies between studies will be fixed in the iSDTM. Consequently, the 

original individual study datasets will not be modified 

- define-xml and the Clinical Study Data Reviewer Guide (cSDRG) will be provided together with the iSDTM datasets 

package; the define-xml and the cSDRG will provide details of any major applied harmonization  

- Based on the current versions of the ISS SAP, at least the SDTM domains listed in the following table will be integrated 

from all studies contributing to the ISS  

<Follow details of pooled SDTM domains that will be provided> 

ts.xpt for the iSDTM will be not provided giving the fact pooled datasets will be submitted to eCTD section 5.3.5.3 “Reports of 

Analyses of Data from More than One Study and ts.xpt is not required for eCTD section 5.3.5.3”. 

No iSDTM Trial Design Datasets will be provided as well as special purpose domain SV (Subject Visits) and SE (Subject 

Elements). “Visit Windowing” will be applied in iADaM wherever applicable and needed the ISS planned analysis. 

Subjects participating in more than one study will be identified using the same USUBJID, that is the USUBJID assigned in the 

study the subject was first enrolled in. The following table lists studies concerned by the multiple across studies enrolments: 

<Follow list of studies> 

Throughout the pooled iSDTM datasets, the STUDYID and the subject / enrolment ID (SUBJID) assigned in each study will be 

used to distinguish data “pertaining” to each study participation e.g., Double Blind Study data vs Open Label Study Data. For 

example, in DM, if a subject participated in the 001 Double-blind Study, then enrolled into the 002 Open Label Study, there will 

be two records with same USUBJD, but different SUBJID, being the original USUBJID assigned in the original study datasets 

for the study 002, with STUDYID indicating study participation: 

 

 

In all other datasets, the assigned USUBJID in DM will be used, with again STUDYID and SUBJID indicating the original study 

ID. Information. For example, in the following AE table, subject 001-001-001 had two occurrences of the same event, NAUSEA, 

one in the double-blind, randomized study, study 001 (record nr. 1), and one in the open-label study, study 002 (record nr. 3). 

 

 
 

More details about standards <Sponsor> intends to use i.e., SDTM Ig, Controlled Terminology and MedDRA versions, are 

detailed in the table on the next page. 

<Follow a table with proposed ISS Pool> 
 

Figure 3: Sharing Integration Strategy with the FDA through the SDSP (SDTMs→iSDTM→iADaM) 
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As mentioned above, option 2 seems to be the preferred choice of the Pharma Industry Community and the FDA. 

However, in deciding what option to go,  

 

the decision should be based on data standardization status of the studies we 
“intend” to use in our ISS/ISE.  

 

If for example, like in the use case 3 later discussed and object of the SDSP in figure 3, we have to pool for ISS purpose 

several “historical” studies, not only with various SDTM IG and controlled terminology versions, but also with different 

legacy formats, option 3 then become an obligated choice as it allows “in one shot” the full data integration of all studies 

already in SDTM or not.  

If instead a sponsor was able to full apply the standardization effort early in the life-cycle of its drug development, and 

as such having all studies mapped and analyzed consistently, thus having also individual study ADaM packages with 

not only similar terminology but also with consistent derivations and the same can be replicated in the in the ADaM for 

the ISS with minimal changes, obviously a sponsor will want to save time during the data integration effort and start by 

pooling together all ADaMs from all concerned studies in the ISS to build the iADaM (see use case 2).  

Lastly, option 1 can be considered a valid option when we have a limited number of studies to integrate, all in SDTM 

format with same or very closed versions, and the ISS/ISE requiring different or slightly different analysis approaches, 

requiring slightly different way of deriving endpoints, for example considering different periods when analyzing the 

whole subject exposure when a subject was rolled over into an Open Label study after participating to a double blind 

study; in such a situation, the sponsor could still opt with option 3 before creating the iADaM if one wants to provide, 

for example, a sole source for the iADaM and a sole source for the reviewer, after integrating and harmonizing data 
from all concerned studies (harmonized controlled terminology, one single version of medical dictionary, etc.). 

PROS AND CONS OF OPTIONS 
The PhUSE with paper, and many other previously discussed sponsor experience (see “Recommend reading” section), 

discuss the pros and cons of the three options and activities you should consider when choosing one of three possible 

options. 

For example, if you choose option 2, you need, as previously mentioned,  

 

sufficient pre-planning and good scrutiny of the  

work done where individual studies analyses  

 

especially if conducted by the different CROs as you need to make sure ADaM datasets for individual studies are 

created consistently. This option in theory guarantees the maximum level of traceability because, not only most of the 

derivations/transformations were done at the study level but also, we will apply the same derivations, including 

conventions and eventually any imputation rules, which mean when doing for example an ISS we will get consistent 

results with what was presented in the individual study CSRs. You however assume here traceability was already done 

from individual SDTMs to individual ADaMs. 

On the other hand, option 3 could be a good choice to go, and it is still my preferred approach, because despite this 

option will require the reprogramming of endpoints, variables and derivations that were possibly already programmed 

at a study level, it provides a sole source for the iADaM and for the reviewer. This option however requires some 

backward re-validation to make sure, once we have harmonized and integrated individual study SDTM into the iSDTM, 

we do not get different “numbers” from those obtained during the individual CSRs, although this anyway becomes a 

necessity if the endpoints in the final integration differ from those defined for one or more studies (and may require 

more time for validation if the derivations are complex) and as such it is an obliged step with whatever option we chose. 

 
Pros / Cons Option 1 

SDTM(s) →iADaM 
Option 2 
ADaM(s) →iADaM 

Option 3 
SDTM(s)→iSDTM→iADAM 

Alignment of algorithms, controlled 
terminology, and data domain 

   

Sole source for the iADaM 
   

   

Sole source data for the reviewer 
 

   

Cost: additional datasets, define-xml and 
cSDRG for iSDTM 

   

Clear Traceability  
 

   

Requires consistent analysis approach 
and terminology 

   

Can keep original dictionary versions 
 

Standard variables in 
OCCDS 

Standard variables in 
OCCDS 

In SUPP datasets (?) 

Figure 4: Pros and Cons of Data Integration Option 
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THINGS TO TAKE CARE OF WHEN INTEGRATING DATA FROM DIFFERENT STUDIES 
Because studies are conducted in different periods (years), potentially by different vendors, when preparing ISS/ISE, 

regardless of the integration option you choose, the following aspects should also be taken into consideration: 

- Subjects participating to more than one study e.g., roll-over. 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 taken part in more than one study within the integrated datasets, and it is important that these 

subjects have the same USUBJID across all studies in the integrated datasets. A typical example is an Opel Label 

Study enrolling subjects from an earlier Blinded Study (see SDSP example in figure 2) 

 

Medical dictionaries should be up versioned 

 

so that all Adverse Events (AEs), Concomitant Medications (CMs), etc. are coded to a single version. Changes 

that have occurred during the up-versioning process should be properly documented, for example, in the reviewer 
guide or with ad-hoc documentation (i.e., “Bridge” Document), so that the impact of the up-versioning on the results 

presented in the original study Clinical Study Report (CSR) is clear 

- For CMs, consider “The PHUSE Recommendations for Pooled Submissions with WHODrug B3 Format Data White 

Paper” [7] for additional useful and relevant inputs and recommendations on integrating prior and concomitant 

medications across different formats of the WHODrug classification  

- Requirements for CDISC-CT are similar. If you choose option 3, these “alignments” can occur in the pooled SDTM 

together with other structure harmonization to remove or align study differences, for example: 
o Standards unit conversion i.e., Laboratory Data 
o Visit naming and numbering conventions, when applicable i.e., “Study Day 1” in study 1 and “DAY 1” 

study 2 are highly likely to have the same meaning. 
o Other terminology such as supplemental qualifiers 

If you chose option 3, the icSDRG should describe the changes you applied to individual studies when integrated to 

the iSDTM.  

Furthermore, also consider the following recommendations: 

- Trial Design Domains i.e., TS, do not have to be pooled. This was confirmed by the FDA through 

edata@fda.hhs.gov  

 

The pooled datasets should be submitted to eCTD section  
5.3.5.3 Reports of Analyses of Data from More than One Study.  

Ts.xpt is not required for eCTD section 5.3.5.3 

 

and as such rejection criteria will not apply e.g., missing for TS 

- The same is applicable to datasets like SV, unless really needed in the analysis  

- Integrate in the iSDTM only those domains that will be used in the ISS/ISE analysis. For example, if the integrated 

analysis plan does not mention summarization of prior and concomitant medications, there is no need to integrate 

the SDTM CM domains (nor the ADaM ADCM dataset) and of course it will not be necessary to up-version 

concomitant medical dictionary. 

Conformance Issues 

When integrating datasets from multiple studies, and conformance of the created datasets is checked using validation 

tools such as Pinnacle21, several CDISC conformance rules can be broken regardless of the option used; this is 

expected, and the issues should be documented in the relevant reviewer guide. More details on the type of conformance 

issues you may encounter are discussed in the PHUSE whitepaper and later discussed in the Use Case number 3. 

Many of the topics mentioned here have already been discussed and experiences shared by different companies, either 

sponsors or CROs, in public events, as such I recommend the reading listed in the “recommended Reading” section. 

PLANNING THE ISS/ISE INTEGRATION 
The integration should be planned right at the start when the strategy for submission and the ISS/ISE Statistical Analysis 

Plan is drafted by the Biostatisticians. At Cytel we have set up a standard process to aid sponsors in planning data 

integration for ISS/ISE, starting with a Gap Analysis, where closed and ongoing studies “candidate” for the ISS/ISE are 

assessed. The Gap Analysis is made of two “dimensions” 1) Biostats Gap-analysis 2) Data Gap-Analysis. The data 

gap-analysis starts with the study data elements inventory, which includes determination of available and their format, 

either legacy or standard; this will be the basis for drafting the SDSP. See Appendices 1-3 for more details on what 

should be tracked and inventoried. 

mailto:edata@fda.hhs.gov
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USE CASES 
Looking back at the last 10 major FDA submissions we did at Cytel in the last three years, of which one is ongoing, we 

did apply the following data integration options: 

 

Data Integration Option N 

Option 1 / Individual Study SDTMs to iADAM 4 

Option 2 / Individual Study ADaMs to iADAM 2 

Option 3 / Individual Study Datasets to iSDTM to iADaM 4 

Table 1: Data Integrations options used in the latest 10 Cytel Submissions 

Our numbers, even if based on a limited sample size, demonstrate there is not one unique option to adopt, but the 

option to adopt depends on the status and conformance, and variability, of individual study datasets and in some cases 

on sponsor preference (or I would say “prejudice”). 

In the next sections I’m going to analyze some additional key learnings and challenges from all three pooling scenarios 

I have discussed in previous sections based on some of our recent experiences. 

A common denominator of all the experiences we had, in particular with sponsor of small dimensions with lack of 

internal resources, was probably the client themselves, along with the timelines and updates to the ongoing individual 
study packages, given the fact Cytel was not appointed for all ongoing studies and in some instances, we were only 

appointed for the ISS (and ISE) part. With most of the sponsors, it was often the case they would change their minds, 

and sometimes opt for very general and vague ISS SAP definitions. However, I believe this is possibly a “normal” 

scenario due to the nature of the projects where clinical drug development is still ongoing and new “inputs” might come 

from ongoing studies / research. As such, personal opinion, sometimes ISS/ISE are extremely exploratory meaning 

that things and approach, and required analyses, could change from time to time. 

USE CASE 1 USING OPTION 1: SDTM(S) TO iADAM 

This submission involved 2 studies in a Gynecologic indication conducted between 2017 and 2020. Both studies were 

conducted by Cytel, so a continuous harmonization effort was maintained throughout the two studies lifecycles by the 

same Cytel team.  

The chosen pooling approach for this ISS/ISE was option 1. The decision to not re-use individual study ADaMs, and 

as such go with option 2, was taken after carefully assessing the analyses performed in the two individual studies as 

opposite to what was required by the planned analyses in the ISS/ISE SAPs, where several additional slightly different 

endpoints were used, also requiring aggregation and definition of different periods. 

We could have opted to first pool at the SDTM level, so creating an iSDTM from which iADaM could have been derived 

but giving the similarity between the two study SDTM packages and the limited number of studies (2), we did decide 

that creating the iADaM package by directly using the two study SDTM packages was best option and it was not worth 

to create an additional SDTM package requiring also the creation of an additional define.xml and cSDRG. 

USE CASE 2 USING OPTION 2: ADAM(S) TO iADAM 

This submission involved six studies in an Endocrinology indication conducted between 2017 and 2021. The pooling 

approach for the planned ISS/ISE was already decided by the sponsor and agreed with the FDA prior to involving Cytel. 

The sponsor, given the fact all studies were applying CDISC standards, both SDTM and ADaM, decided to go with 

option 2 hoping to be able to re-use a lot of the work already performed for the individual CSRs; the hope was that the 

safety analysis done at the study level was same or very similar to the analysis planned for the ISS, and also the hope 

was that the structure of ADaM datasets “designed” by the individual CROs were consistent. This is “on paper” the 

ideal scenario where we can re-use what was done in the individual studies and so, theoretically, skipping a lot of data 

derivations and transformations. 

After all, this ISS/ISE posed several challenges,  

 

in particular with regards to timelines, when for example your final ISS/ISE 
submission is close to the end of the pivotal study(s), and you need to integrate 

ADaM datasets from more than one ongoing study. 
 

However, a study can be integrated in the iADaM only when the individual CROs provide the individual ADaM, which 

sometimes is long after the availability of the SDTM.  

This also meant in parallel that we received many different versions of the ongoing individual study ADaMs that would 

often change in structure (as Sponsor indecision would affect the CRO programming the individual study ADaMs).  

Initially, the sponsor suggested we rederive a lot of variables in the pooled ADaMs that already existed in the individual 

study ADaMs, such as BASE, CHG, SHIFTy etc. and they would meticulously check these against the individual study 

outputs (which we did not have). Eventually, we would just pick up as much as we could from the individual study 

ADaMs and only rederive if missing/necessary to minimize any inconsistencies with the individual study 

outputs/ADaMs. We suggested the latter approach is used for pooled ADaMs and discussed early: 
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• Sometimes it could be difficult when handling subjects who participated in multiple studies within the pooled 

ADaMs without the additional granular detail from the SDTMs (e.g., specific exposure dose levels, disposition, 

source data for derived parameters in the ADLB). However, it wasn’t a major problem, and in most cases was 

entirely possible to use the variables in the individual study ADaMs 

• You can’t validate the pooled ADaMs in Pinnacle 21 against SDTMs so you cannot avoid the three errors: 

“Traceability rules not executed due to missing XX dataset” for DM, EX, and AE. But I believe it is a minor 
issue and it was documented in the iADRG 

• Derivation criteria often varied between individual studies. For example, for classifying specific disease 

conditions, the originally derived variables were differing due to differences in age groups/sites and there were 

numerous discussions on how to handle this as well. Initially the sponsor had given us a set of criteria that we 

should apply in the ISS ADaMs, but they had various concerns about this. In the end we used the criteria as 

defined in the individual studies and explained this in the SAP text/iADRG, but inconsistent approaches could 

make this slightly difficult (for example use AVALCATy vs CRITy vs PCSFL etc.). It just meant extra time spent 

combing through the datasets, specifications, define.xmls, as there’s not always one “correct” method when 

ADaM programming compared to the more rigid structure of SDTMs 

• Inconsistent derivations/definitions of analysis flags between the individual studies when compared with the 

iADaMs often meant it was very difficult to have 100% consistency with individual study outputs. Again, we 

think this is fairly standard for an ISS/ISE, but was something we had to explain several times to the Sponsor 
and spent considerable time checking/investigating 

• Applying visit windowing could potentially require some extra thought, because we may not always have the 

original CRF captured visits or VISIT/VISITNUM from the SDTMs kept in the individual study ADaMs, and only 

AVISIT(N), ATPT(N) present, which may have already been remapped 

• Origins and terminology of the source datasets could quickly become confusing. For example, the source data 

for the pooled ADSL could likely be a combination of 5 ADSLs, 5 ADEXs and 3 ADLBs (if a baseline 

characteristic is required in the ISS/ISE) etc. Explaining and emphasizing that there are no circular 

dependencies in the iADaMs is crucial in the specifications and/or ADRG. 

Handling Subjects participating in more than one study 

In this ISS/ISE we had an open label study where subjects participating in previous double-blind studies (core study) 

were offered to continue the experimental treatment in an open-label study (extension), or to start the experimental 

treatment if previously randomized in the Placebo arm (roll-over subjects). To satisfy the CDISC and FDA requirements 

for uniquely identifying subjects in the submitted data packages, the same USUBJD was assigned and a variable, 

ASTUDYID (Analysis Study), was added in all datasets containing the study id where a record originates.  

For roll-over subjects, the value of STUDYID in the core studies was populated in the corresponding pooled ADaM 

STUDYID. For example, a roll-over subject who participated in the 001, 002 and 003 studies could have STUDYID 

equal to “001” for every record, with ASTUDYID populated as “001” or “002” or “003”, depending on the timing of the 

given observation i.e., during the core study or the extension study. For example, if a rollover subject had two adverse 

events in both the core and extension study, the ADAE dataset would contain two records with consistent USUBJID 

and STUDYID, but a unique ASTUDYID for each period (core vs extension); of course, appropriate APERIOD variable 

was also derived. The variable SUBJID was also retained in all ADaM datasets containing the original subject id. 
assigned in each individual study. 

Furthermore, to satisfy the ADSL constraint requiring to have one record per subject/USUBJID, the variables TRT01P, 

TRT01A, etc. for period 1 were used to identify boundaries and characteristics of the treatment given in the blinded 

study, while TRT02P, TRT02A, etc. for period 2 were used to identify boundaries and characteristics of the treatment 
given in the open-label study (when applicable). Similar approach was used to handle other variables such as age at 

enrolment or baseline values of each specific study participation.  

Medical Coding up-versioning 

For the ISS, medical dictionary coding such as MedDRA was up versioned from three different versions used in the 

individual studies to one unique version of MedDRA (the current version available at the time of the up versioning). 

Giving the fact we did pool in iADaM directly from individual study ADaMs, we did apply the up versioning in the iADaM, 

for example in ADAE, and for traceability we kept original medical coding assigned in the individual studies in the iADaM 

dataset, and so in the individual CSR, using the standard OCCDS variables e.g., DECDORGx / PT in Original Dictionary 

x, BDSYORG1 / SOC in Original Dictionary x, etc.  

Multiple Baseline 

The baseline definition used in individual studies did not differ from the one used in the ISS/ISE. However, for roll-over 

subjects the baseline value occurred in the core study might be needed versus the one in the extension study, 

depending on the circumstances. The variable BASETYPE was used to handle the different baseline scenarios and 

records duplicated accordingly as suggested in the ADaM IG. 

Re-deriving parameters from individual study ADaMs 

To identify parameters copied from individual ADaMs from those re-derived in the iADaM because of different derivation 

approach in the ISS/ISE, in addition to describe the scenario in the iADRG and the corresponding define.xml, the ADaM 

variable PARAMTYP was added to distinguish “original” vs “new” ISS/ISE parameters. 
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USE CASE 3 USING OPTION 3: SDTM/LEGACY(S) TO iSDTM TO iADAM 
This submission involved twenty-five studies in a Neuro-Degenerative indication conducted between 2004 and 2022.  

Cytel was appointed to support the pivotal Phase III study and the ISS. Following a data gap-analysis where data from 

all closed and ongoing studies were assessed, simultaneously with discussion with Cytel biostatistician and the sponsor 

on the ISS strategy, it was decided to go with data integration option number 3 (see figure 3 for SDSP describing the 

approach used). 
The decision to go with option 3, and as such to first pool into an iSDTM, was driven by the high heterogeneity of data 

structure used in the individual studies, including use of legacy format, and unavailability of proper analysis datasets 

for many of the older studies. Table 2 summarizes the different SDTM versions or legacy data structure used. 

 

Version of SDTM / Legacy Number of Studies 

SDTM-like or Legacy 10 

3.1.2 Amended or below 10 

3.2 5 

Table 2: Data Structure used in individual studies contributing to the ISS 
 

Aligning CDISC Terminology and handling of harmonization 

Given the number of studies, and the different “era” where studies were conducted, the main effort one could expect 

from this data integration “exercise” is with data harmonization process across studies, and that’s what happened with 

this submission. The process for data harmonization was tedious and it required most of the resources assigned to the 
iSDTM part. The PHUSE white paper already contains some recommendations on what should be done when 

integrating data into an iSDTM and those recommendations match what we have done in this ISS, such as: 

• We limit records in the pooled iSDTM to information needed in the ISS analysis, as such for example not 

all lab parameters found in the individual studies, more than 100, were mapped into the iSDTM 

• all --TESTCD / --TEST were harmonized whenever possible. We initially preferred for example to not fully 

harmonize ECG parameters as we were unsure of specific mapping decisions taken in some studies at 

the time of original study mapping and there was no clear documentation from central labs providing ECG 

results that a specific method was used e.g., aggregate vs average formula, until the sponsor was able 

to confirm, but we preferred to have the harmonization done during the analysis so in ADaM  

• harmonization of standard units e.g., laboratory data. All applied conversions were documented in both 

icSDRG and in the ISS SAP as per standard Cytel process  

• For VISIT/VISITNUM we simply tried to harmonize terminology when obvious e.g., “VISIT 1” to 

“Screening” when from the protocol we could see visit 1 was a Screening visit. Any other harmonization / 

aggregation requiring the application of some windowing was done in the iADaM 

• For EPOCH, similarly to what we did for VISIT/VISITNUM, we harmonized wording or similar concepts. 

We also created EPOCH for studies where EPOCH was not defined, while, apart the obvious wording 

harmonization, we didn’t try to re-derive the variable, as such different methods might have applied in 
individual studies, so methods were described in the icSDRG 

All changes in the individual studies applied in the iSDTM were documented in the icSDRG. To streamline the 

harmonization effort, its documentation and its application, and the continuous medical review, we created some SAS 

macros to automatically generate SAS code out of the excel file that we had used to track changes. See example in 
figure 5. 

 

 
 

Figure 5: Excel file to track changes in iSDTM e.g., --TESTCD/--TEST/--CAT/--SCAT 

 

From that file we were then dynamically generating SAS code to be applied in each individual findings class iSDTM 

domain (see figure 6). The same approach was used to other harmonization / recoding, such as SI unit conversion, 

and Race, end of treatment/end of study, arm, treatment exposure recoding as well selection and recoding of 

supplemental qualifiers. 

Special Cases 

Given the “age” of some studies, we did perform full review of certain key variables that in past submissions were the 

object of some observations from the FDA reviewers when some key variables were reported as ‘OTHER’ while the 

“Other, specify” was containing text that could have been classified in one of the expected “standard categories”; for 

example, end of study reasons classified as ‘OTHER’ while the specification of other was referring to an adverse event, 
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or Race classified as ‘Other’ while from the specification of other you could see a standard Race could have been 

selected, for example “SOUTH EAST ASIAN” could have been reported as “ASIAN”. So, we did change the 

classification and kept the original value in the supplemental iSDTM qualifier datasets. 

All this re-classification activities require of course the support of a clinical expert and regular review and for that reason 

having a way of sharing files with agreed changes and be able to automatically generate the code was of big help to 

streamline the double activity of specifications / programming. 

 

 
 

Figure 6: Automatic Code generation from excel terminology harmonization file 

 

Medical Coding up-versioning 

As opposite to use case 2, in this submission we did apply the medical coding up-versioning in the iSDTM, by replacing 

original coding in the iSDTM AE and CM datasets. We decided not to store original coding in the supplemental qualifier, 

but to track changes in an internal documentation that was also reviewed by the clinical expert at the sponsor side to 

confirm they were happy for the changes proposed by our coding specialist.  

To also give an idea of the effort required by the medical coding up versioning, table 3 reports some numbers specifically 

related to up-versioning of MedDRA for adverse events, from 11 different MedDRA versions, ranging from version 9.1 

to version 25.0. 

 

Item N 

Number of AE term to up-version 22129 

Number of different MedDRA versions applied in individual studies 11 

Number of AEs previously not coded 25 

Wrong casing in original coding 13 

Number of coding changes caused by the up versioning (any) 4676 

Number of coding changes caused by the up versioning (SOC) 195 

Number of coding changes caused by the up versioning (Preferred term) 1179 

Table 3: Impact of AE MedDRA up-versioning 

“Bridge” documents showing changes in medical coding caused by the medical dictionary up versioning, were also 

provided as an appendix of the icSDRG. 

Handling “Unavoidable” conformance issues 

Giving the fact all CDISC standards and their conformance rules, and as such tools implementing conformance rules 

such as Pinnacle21, are not built to handle specific data integration requirements, when validating iSDTM, as well as 

iADaM, you might need to handle a lot of conformance issues, you will have to either fix or most of the time provide a 

rationale in the icSDRG. I here report some conformance issues for which we had to provide a rationale in the icSDRG. 

Missing TS dataset (SD1115) 

As per communication with the FDA eData team, TS is not applicable for eCTD section “5.3.5.3”.  

Variable appears in dataset, but is not in SDTM model / SUBJID (SD0058) 

The variable SUBJID has been copied onto all datasets to track the subject id assigned in the original study when the 

subject participates in more than one study. 

Incorrect value for AESTDY variable (SD1090) 

This occurs when subjects participated in more than one study. The Pinnacle check doesn’t take into consideration the 

STUDYID in getting the reference start date from DM. 
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Inconsistent STUDYID (SD1349) 

This is because we have pooled subjects from different studies, so STUDYID contains the original Study id. 

EGTEST/EGTESTCD value not found in 'ECG Test Name' extensible codelist (CT2002) 

Some terms were kept as per original study datasets / original terminology at the time of study database lock. 

Harmonization when needed is done in iADaM. 

Value for MHDECOD not found in MedDRA dictionary (SD0008) 

MedDRA was not up versioned for Medical History as per ISS SAP, so different versions are used. See table 1 in 

section 2.2 for more details about MedDRA versions used by individual studies 

CONCLUSIONS 
Regardless of which option you adopt for your next ISS/ISE, traceability and proper documentation are crucial, and so 

is early planning and discussion of your integration strategy with your relevant regulatory agency.  

In general, option 2 can be considered the best option to choose. This option is slightly quicker and simpler than option 

1 and 3 and it ensures everything is consistent with individual study ADaMs and so the individual study CSRs. We think 

a crucial point is gauging the client’s expectation up front of how much standardization/derivations would be expected 

to be performed in the iADaMs, as this was sometime not explicitly discussed with the Sponsor(s) up front and caused 

us a few complications later when they changed their minds about things (this was also the source of several budget 

change orders). 

However, our experience showed also that option 2 might not always be the right option to choose even when all 

concerned studies made use of CDISC standards for both source (SDTM) and analysis datasets (ADaM), unless the 

sponsor is able to make an appropriate surveillance of CROs work, if studies are outsourced, especially to multiple 

vendors. The sponsor needs to make sure not only the structure of ADaM datasets is consistent, but also definitions 

are consistent across studies e.g., derivations.    

Upcoming Industry Standards  

In 2019 the CDISC ADaM team released for public review the “ADaM Data Structures for Integration Document”. 

However, the final release of this guidance is still on-hold and there is not a clear plan on when it will be released.  

PHUSE has also started a new project to develop a template, completion guidelines and example documents for an 

integrated reviewer guide for ADaM (iADRG), for which a public review was completed last April. 
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APPENDIX I: Data Gap Analysis - Inventory 
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APPENDIX II: Data Gap Analysis – Overview of Data Packages Assessment 
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APPENDIX III: Data Gap Analysis – Detailed Review Checklist  

 

 
 


