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Since EDC has become a valid alternative for paper-based trials, we are more often confronted with the problem 
of trial specific database structures, which are inherent to EDC. The lack of standards makes inter-department and 
inter-organizational collaboration difficult. A standard database structure, as prepared by the SDS team of CDISC 
would certainly facilitate the collection, exchange, reporting and submission of clinical data.

Ideally, the EDC provider delivers a stan-
dard structure. However, SDS interpreta-
tion differences, the impact of database 
structure changes on the eCRF and the 
increasing amount of upfront work are 
important objections for this approach. 
Leaving the SDS conversion up to the 
Sponsor/CRO seems the best solution.  
Therefore a close collaboration between 
the EDC provider and the Sponsor/CRO 
should be encouraged.

ELECTRONIC DATA CAPTURE

In recent years, Electronic Data Capture 
(EDC) has become generally accepted as 
a valid alternative for paper-based trials. 
Not only is there evidence that EDC 
can reduce the cost of clinical research 
studies, e.g. by improving data quality 
and reducing time to database lock, … 
but also the development time of a drug 
could be significantly accelerated1.

EDC enhances the visibility of clinical 
data, resulting in a better control of 
data and makes more and faster interim 
analyses possible. The system enables 
companies to dynamically modify their 
trials and/or the management of allocat-
ed resources and trials. Moreover, EDC 
also seems to be a promising system for 
accurate operational metrics2.

All the above will reduce the time to mar-
ket and the costs of new medications.

While these benefits are being recog-
nized, it is sometimes forgotten to keep 
on investigating the problems inherent to 
EDC. Ad hoc and informal trial specifica-
tion methods, coupled with the lack of 
accepted standardised data interchange 
formats imply that study set-up and 
conduct will continue to be problematic, 
time-consuming and expensive. The lack 
of globally accepted pharmaceutical data 
formats is believed to cost the pharma-
ceutical industry in excess of US$156 
million per annum3.

CDISC

CDISC (Clinical Data Interchange Stan-
dards Consortium) has spent the past 
decade developing and establishing 
standards that facilitate the collection, 
exchange, reporting and submission of 
clinical data along with the underlying 
standard terminology4.

The Submissions Data Standards team 
of CDISC prepared the Submission Data 
Standards (SDS). SDS is intended to 
guide the organization, structure and 
format of standard clinical trial tabula-
tion datasets submitted to a regulatory 
authority such as the US Food and Drug 
Administration (FDA). SDS should be 
used in close concert with the CDISC 
Study Data Tabulation Model (SDTM) and 
describes how to implement the SDTM 
for use with data tabulations submitted 

for human clinical trials. SDTM describes 
a general conceptual model for repre-
senting clinical study data that is submit-
ted to the regulatory authorities. The 
SDTM Implementation Guide provides 
specific domain models, assumptions, 
business rules and examples for prepar-
ing standard datasets that are based on 
the SDTM4.

Knowing that data is best submitted 
according to SDS and to avoid too much 
conversion work and confusion within 
the data management team, it seems 
to be a good idea to implement SDS 
already from the moment of database 
setup.

KEY ISSUES

A very important step that influences the 
rest of the further data management pro-
cess is to choose the database structure 
that will be used for the EDC application 
and/or the Clinical Data Management 
System (CDMS).

When working with an integrated system 
(EDC application integrated with CDMS) 
or continuous synchronization (EDC ap-
plication synchronizes continuously with 
the CDMS), the database in the CDMS 
will automatically be created when set-
ting up the synchronization. From a data 
management point of view, this implies 
a significant gain of time. However, the 
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structure of such databases is often 
hand-built to reflect the individual nature 
of a specific trial. Available tools and 
techniques for study setup and process-
ing are often proprietary and non-stan-
dard. There may also be issues related 
to different formats of laboratory data 
sourced from various providers.

This makes inter-department and inter-
organizational communication difficult5.

Thus, implementing SDS from study 
start up evidently is the most efficient 
solution. If SDS is already used early in 
the data management process, no addi-
tional conversion is necessary afterwards 
to make the data submission-ready. Im-
portant time is won and inconsistencies 
between the locked database and the 
submitted data are eliminated. Further, 
the statistical analysis is processed on 
the submitted data, which enables de-
livery of analysis code to the regulatory 
authorities.

The next question is in which stage of 
the process SDS should be implement-
ed. For non-integrated systems, conver-
sion from the database structure of the 
EDC application to the SDS structure is 

possible during synchronization or as an 
after synchronization step.

CONVERSION DURING 
SYNCHRONIZATION

In the ideal world the EDC provider 
directly delivers a correct SDS structure, 
as do most clinical laboratories. Never-
theless, there are still some objections 
that should be considered with regards 
to this approach.

INTERPRETATION 
DIFFERENCES 

CROs and Sponsors can interpret SDS 
differently, which means it will not al-
ways be easy for the EDC provider to set 
up a database structure fully compliant 
with all the client’s needs.

Every Sponsor/CRO will need to foresee 
extensive implementation guidelines to 
inform the EDC provider6.

CHANGE ORDERS

Every adaptation, also the ones related 
to possible interpretation changes of the 
SDS format during the trial, would imply 

a change or time loss due to changes in 
the investigator eCRF.

UPFRONT WORK

Leaving the on-demand SDS structure 
with the EDC provider will also exten-
sively enlarge the time necessary to get 
the EDC application live.

As soon as SDS interpretation differ-
ences can be limited to an ultimate 
minimum, delivery of an SDS database 
by the EDC provider will be more self-
evident.

When working on an SDS based applica-
tion, the EDC provider surely needs to 
take into account that the set-up time 
should remain acceptable.

Conversion after synchronization
Leaving the SDS conversion up to the 
Sponsor/CRO site can eliminate the 
limitations specified above.
If the conversion is scheduled at the 
Sponsor/CRO site, the time to get the 
eCRF live will not be influenced, changes 
in SDS will have no impact on the eCRF, 
and communication on how SDS should 
be interpreted, is to be shared with a 
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FIGURE 1: FLOWCHART FROM EDC DATABASE STRUCTURE TO SDS SUBMISSION DATASETS
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less extensive group of people.

As soon as some experience is gained, 
the Sponsor/CRO will even be able to 
build up a generic conversion script that 
should work for most trials with only a 
limited amount of adaptations. The lat-
est is however only possible if the EDC 
provider is able to deliver some kind of 
standard structure, preferably near-SDS 
and not changing with every new trial.

If the SDS structure is implemented 
before data cleaning starts, we only need 
one general cleaning package contain-
ing extensively validated checks and 
only a limited number of trial-specific 
checks (see Fig. 1 – Flowchart from EDC 
database structure to SDS submission 
datasets).

This way of working also ensures pos-
sible conversion errors to be detected 
in an early stage of the process. If the 
SDS conversion is scheduled after data 
cleaning, conversion issues will pop up 
late in the data management process or 
even only when the statistical analysis is 
performed.
Most issues showing up at a late stage 
in the process are conversion issues due 
to not foreseen changes in the eCRF 
and/or conversion problems that depend 
on the nature of the entered data. Most 
of these problems are actually related to 
the fact that the implementation guide 
still leaves space for different interpreta-
tions. Only good inter-department and/
or inter-organizational (Sponsor/CRO) 
teamwork that results in an extensive, 
detailed implementation guide helps to 
overcome this kind of issues.

MILESTONES EDC TRIAL PAPER TRIAL

Cut off date/LSLV Day 0 Day 0

Enter LSLV data in eCRF/ 
 

Last CRF pages at Data 
Management

Day 0 Day 10

Last eCRF pages moni-
tored in eCRF (frozen) Day 7 NAP

Last data synchronised/
uploaded / Last data 

entered
Day 7 Day 12

Final edit check run/QC 
of database Day 10 Day 19

Last Query raised in 
EDC 

Last paper Query sent 
to site Day 10 Day 19

Last Query solved Day 11 Day 22

Codes of Adverse 
events/Meds ready for 

review by sponsor
Day 12 Day 23

Codes of Adverse 
events/Meds reviewed 

by sponsor
Day 13 Day 24

Database Freeze Day 14 Day 25

Final QC of database Day 16 Day 27

Database Closure/Lock Day 17 Day 28

TABLE 1: COMPARISON MILESTONES FOR EDC AND PAPER TRIALS
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CONCLUSION

EDC seems very important, if not 
mandatory (especially for big multi-site 
trials) for an early submission. The most 
important reason probably is the fact that 
it is less time consuming than paper tri-
als (see Table 1: Comparison milestones 
for EDC and paper trials).

An important second decision that needs 
to be made is whether SDS should be 
delivered be the EDC provider or as the 
result of an in house conversion by the 
Sponsor/CRO. Today an in house conver-
sion still seems to be the most efficient 
solution. An absolute must for this kind 
of conversion, is an implementation 
guide, that should be the result of a 
close collaboration of all teams involved 
(sponsor/CRO data management, statis-
tics …).

Whatever is decided on the previous 
topic, data cleaning should be performed 
in the SDS structure rather than on a 

trial specific database structure. This 
way data cleaning can take place on the 
overall final database (including eCRF 
and third party data) which will be used 
in statistical analysis, eliminating last 
minute conversion issues and having the 
possibility to use one general standard 
cleaning package.

To get data ready for submission in 
the shortest possible timeframe, one 
definitely needs a close collaboration 
with the EDC provider who must be able 
to deliver a stable database structure 
as close to SDS as possible, to limit the 
conversion necessary. All these should 
make the data ready for submission on 
time, on budget and in the right format.

SGS developed its own implementation 
guide for SDS 3.1 for its clients, and has 
delivered more than 30 trials in the SDS 
structure. In addition, SGS has converted 
more than 100 trials to the SDS structure 
for submission to the FDA. 

ABOUT SGS

Medical and pharmacovigilance exper-
tise, combined with highly qualified SGS 
personnel across different departments 
(Data management, Statistics, Clinical 
Trial Management, Medical and Regula-
tory Affairs) can favourably impact the 
decision-making process and support the 
MAH in delivering high quality results. 
The talent, expertise and knowledge that 
exist within the SGS Life Science Ser-
vices can help our clients to create the 
most effective plan for ensuring product 
safety.


