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Introduction

SAS Transport 5 ("XPT format") is a very old format, one generation after the punch card, and thus
completely outdated. Still the regulatory authorities such as FDA, PMDA and NMPA require the
use of the SAS Transport 5 format for regulatory submissions. As other industries have already
since a long time given up the use of SAS Transport (5 or 8) format, the Clinical Research industry
is the only industry that is still using this outdated format.

A few of the most important disadvantages of SAS Transport are:

e only US-ASCII is supported.
This is especially important for submissions to PMDA and NMPA (no support for Japanese and
Chinese characters)

e 8-, 40- and 200-character (bytes) limitations for variable names, variable labels and variable
values.

¢ not vendor-neutral

e not very suitable for modern RESTful web services

And in the scope of the CDISC SDTM and SEND standards

e 8-character (bytes) limitation for variables values that might be used in transposal such as
--TESTCD, QNAM, ...

e 40-characters (bytes) limitation for variables values that might be used as labels in transposal
such as --TEST, QLABEL, ...

Some have proposed the use of SAS Transport 8 as an solution for the character length limitations
but this essentially is a bad solution, as it doesn't solve the ASCII-only problems' and vendor-
neutrality issues.

Already many years ago, CDISC developed Dataset-XML as a modern alternative for SAS
Transport. The FDA then conducted a pilot with a number of pharma companies and with the
support of CDISC. Essentially however, the pilot approach was not very good, essentially testing
features that were already proven many times before. For example, the feature that Dataset-XML
fully supports Unicode (which supports all written languages in the world) was not taken into
account at all.

The FDA report (unfortunately not available anymore) mentioned that the FDA would expect

' Using SAS Transport 8, it is possible to have non-ASCII characters using some "tricks", but when
inspecting such files, it is impossible to find out whether, and which of these "tricks" have been
used.


https://www.cdisc.org/standards/data-exchange/dataset-xml
https://www.cdisc.org/standards/data-exchange/dataset-xml

problems with file sizes, as in some cases, Dataset-XML files can be considerably larger in size
than SAS-XPT files. We think however that this was just a cheap excuse to not have to change
anything.

Recently, CDISC developed the Dataset-JSON-1.1 format, which is similar to Dataset-XML, but
then in ... JSON. Major advantages of Dataset-JSON are:

All advantages of Dataset-XML: no character limitations, Unicode "out of the box"
Considerably smaller file sizes than SAS Transport 5

For basic consumption, no use of the define.xml is necessary

Extremely suitable for use with RESTful web services and APIs

The latter would be extremely worthful once regulatory authorities and the pharma industry come to
a "neutral zone", very probably in the cloud, where submissions can essentially be started once the
first data point has been collected, and which is governed by RESTful web services, i.e. having the
ability to work without the concept of "files".

Support for Dataset-JSON-1.1 in SDTM-ETL

SDTM-ETL now fully supports the generation of SDTM and SEND files in the new CDISC
Dataset-JSON format, including the visualization with the free and open-source "Smart Submission
Dataset Viewer". Also other open source tools have recently been developed to visualize datasets in
Dataset-JSON format. These can be found at the CDISC COSA (CDISC Open Software Alliance)
website.

In order to generate datasets in the new Dataset-JSON, after using the menu "Transform - Generate
Transformation (XSLT) Code" and "Execute Transformation (XSLT) Code", look for the checkbox
"Save Result SDTM Tables as" (or "SAve Result SEND Tables as" in the case of SEND").

When checked, checkboxes for the the choice of output formats become available:

Save Result SDTM tables as:

[] Dataset-JSON1.1 [ | SAS-XPT [ |UTF-Bencoded CSV [ | SQL INSERT statements

SOTM export files directory:

| || Browse... ‘

One then has the choice between "Dataset-JSON 1.1", the classic "SAS-XPT" format, UTF-8
encoded CSV, or to generate "SQL Insert" statements for populating an SDTM or SEND database.

Also notice that when either "Dataset-JSON 1.1" or "SAS-XPT" is selected, also the checkbox
"Perform CDISC CORE validation of generated SDTM? files" becomes available.

[ ] Generate 'NOT DONE' records for QS datasets [ | Re-sort records using define.xml keys
[ ]| Unigue —SEQ values across 'split' domains [] Perform CDISC CORE validation on generated SDTM files
Save Result SDTM tables as:

Dataset-JSON 1.1 [ | SASXPT [ |UTF-8 encoded CSV [ | SQL INSERT statements

EMTRA sowronort Filmo dirsosdoors

2 In the case of SEND, the checkbox will be "Perform CDISC CORE validation on generated SNED
files"


https://www.cdisc.org/standards/data-exchange/dataset-json/dataset-json-v1-1
https://sourceforge.net/projects/smart-submission-dataset-viewe/
https://sourceforge.net/projects/smart-submission-dataset-viewe/
https://cosa.cdisc.org/
https://cosa.cdisc.org/

Also, the checkbox "Split Records > 200 characters ..." becomes disabled, as there is no need at all
to split values to "chunks" of maximal 200 characters as this a limitation of SAS-XPT only.

Of course, one should also provide a directory where the files will be stored, for example:

Save Result SDTM tables as:

Dataset-JSON1.1 [ | SASXPT []U
SDTM export files directory:

D:ltemp|

After the button "Execute Transformation on Clinical Data" is clicked, it will take a few seconds to
a few minutes, depending on the amount of data to be transformed before the finalization dialog

Dataset-JS0M files ready X

.@ Dataset-J SON files generated and ready in directory
D:itempl

OK

appears.

Inspecting the generated datasets

When also the checkbox "View Result SDTM Tables" was checked, at the end of the transformation
execution, a separate window is displayed with tabs, one for each generated dataset’, e.g.:

3 The exception is that files generated by merging "split domain" datasets into a single dataset (e.g.
1b01.json + 1b02.json => Ib.json are not visualized, as these are produced in a "post-processing"
step.



|£| SOTM Tables

@ [ CESDM | CESILB | CESS

STUDYID DOMAIN USUBJID LB.LBSEQ LB.LBTESTCD LBLBTEST
CES LB 001 1|RBC Enythrocytes -
CES LB oo 2|WBC Leukocytes
CES LB oo 3RBC Enythrocytes
CES LB 001 4|WBC Leukocytes 1
CES LB 001 5|RBC Erythrocytes T
CES LB 001 6|WBC Leukocytes
CES LB 0o 7|RBC Erythrocytes
CES LB 0o B|WBLC Leukocytes
CES LB ooz 1|RBC Enthrocytes
CES LB ooz 2|WBC Leukocytes
CES LB ooz 3RBC Enthrocytes
CES LB 0oz 4|WBC Leukocytes
CES LB 0oz 5|RBC Enythrocytes
CES LB 0oz BlWBC Leukocytes
CES LB ooz 7|RBC Erythrocytes
CES LB ooz B|WBC Leukocytes
CES LB 003 1|RBC Erythrocytes
CES LB 003 2/WBC Leukocytes
CES LB 003 3RBC Erythrocytes
CES LB 003 4|WBC Leukocytes
CES LB 003 5|RBC Enthrocytes
CES LB 003 G|WBC Leukocytes
CES LB 003 7|RBC Enythrocytes -]
« Il [ »]
Number of records: 80
Mumber of subjects: 10
Number of visits: 3
Number of distinct tests: 2
Earliest value of LBDTC: 2010-02-27
Latest value of LBDTC: 2010-03-13

In this view, one can then sort by clicking a column header, resize the columns, and even change the

You can move columns, resize them,
and do sorting by clicking on the column header.

| Un-sort current table

order in which the columns appear, just by using the mouse.

In version 5.0, we decided to remove the feature to open the "Smart Submission Dataset Viewer"
directly from within SDTM-ETL. The reason is that there is now a large choice of viewers that were

developed especially for Dataset-JSON, mostly as part of the "Dataset-JSON Viewer Hackathon".
So, the users can now choose which of the many offerings to use.

The "internal" SDTM-ETL Viewer only has some basic features, but most of the Dataset-JSON-
Viewer offerings have much more advanced features, some of them even heavily "SDMT-savvy" or

"SEND-savvy". Some of them also have the feature to perform CDISC CORE validation®.

4 People can start forgetting about Pinnacle21 validation, which is famous for its "false positives".

CORE is much more flexible and versatile, with much less false positives, and for which the code is

usually corrected within weeks, instead of within months or even years.



https://wiki.cdisc.org/display/DSJSONHACK/Hackathon+III:+Dataset-JSON+v1.1+Viewer+Projects
https://www.cdisc.org/core

