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Introduction 

 

Filtering and sorting is one of the most important features when reviewing regulatory submissions 

in clinical research. The "Smart Submission Dataset Viewer" has filtering capabilities that go far 

beyond what most of the reviewers at the FDA and PMDA have available: due to the current 

restriction for SAS-XPT files, most of them still use the outdated "SAS System Viewer" which was 

never meant to support SDTM, SEND or ADaM CDISC standards1. 

The "Smart Submission Dataset Viewer" however has been developed with the CDISC standards in 

mind, and can thus be said to be "CDISC-savvy". 

 

Example files 

 

We will be demonstrating the filtering features of the "Smart Submission Dataset Viewer" using the 

SDTM submission files "Files_from_LZZT_Pilot_2013_LBLOINC_Dataset-XML" can be 

downloaded from the project website. 

 

All the filtering features are however equally applicable to SEND and ADaM files. 

 

Loading a submission - initial filtering 

 

After startup of the software, one should always start with loading a define.xml that describes the 

metadata of the submission. One can as well load define.xml v.1.0 as 2.0 files, but it is 

recommended (when possible) to use define.xml 2.0 as the FDA is currently fading out v.1.0. 

For example: 

 

 
 

This is important, as all important information about the study is located in the define.xml file, like 

datatypes and maximal length of variables, codelists and valuelists, and much much more. 

 

After having loaded the define.xml file, one can inspect it, either in your favorite browser, or the 

source XML itself. This is accomplished by the "View" button. Further details are explained in a 

separate document. 

 

Once the define.xml loaded, one can start loading the submission files. These can either be the 

Dataset-XML files, or their zipped versions (one file per dataset). When using the zipped files, these 

will not be unzipped during loading: the viewer is capable to read from zipped files without the 

need of unzipping them. 

If we just use the Dataset-XML files themselves, this e.g. leads to: 

                                                 
1The latest version of the "SAS System Viewer" stemms from 2004! 

http://support.sas.com/downloads/browse.htm?cat=72
http://www.xml4pharma.com/Smart_Submission_Dataset_Viewer/


 

 
 

It is always advised to at least have the DM (Demographics) dataset included, as one can then easily 

have information of that dataset displayed even in other datasets (usually as tooltips). This feature is 

also further explained in another document. 

 

It is also advised to have the trial design datasets loaded. These can already be generated even 

before study start, once the study design is fixed2. 

 

If you have "Supplemental Qualifier Datasets"3 you can decide to bring them back to their "parent" 

domain by checking the "Bring SUPPQUAL data back to original dataset". This will make the 

review process considerable easier. Even if you do not recombine these datasets in the viewer, you 

will still be able to quickly switch between a "SUPPQUAL" datapoint and its parent record, using 

the CTRL-S  and CTRL-B keyboard combinations (there are also menus for this). Also this is a 

feature that is not available by many reviewers. 

 

There is a large amount of options that one can switch on or off using the "Options" button. Also 

this is explained in detail in a number of other documents. These options are independent from the 

filtering capabilities of the software, so we won't use any of them here. 

 

Clicking the "Start" button near the bottom now starts the loading process.  

Within a few seconds, a dialog is displayed, allowing us to do the first filtering: 

 

                                                 
2We unfortunately observe that it is still common to generate the trial design datasets at the end of the process, and 

people than complaining that they have problems doing so! 
3Unfortunately the FDA and PMDA still do not allow to have "non standard variables" (NSVs) in the main dataset 

itself, and describe this in the define.xml. The reason for this is probably that reviewers cannot combine information 

from the define.xml with the datasets themselves, due to the use of the SAS-XPT format. 



 

The dialog shows a list of datasets that are suitable for filtering, with the ones having a red tab for 

which filtering may be very useful, due to the file size (one can set the criteria for this using the 

"Options" button in the main frame. 

In this case, it is reported that both the "LB" and "VS" dataset contain a (very) large amount of 

records, so that filtering may be useful4 in order to keep good oversight when inspecting the data. 

Primary filtering (before actual loading) can always be done based on the test code (--TESTCD) or 

on the test category (--CAT). For example for the LB (Laboratory) dataset: 

 

                                                 
4I have never understood how reviewers can load hundred thousand of records at the same time and then still retrieve 

information from it by simple inspection. 



 

 
 

In our case, let us filter on "category" (LBCAT) where we select to only load the chemistry data and 

the urinanalyis data.  

For VS (vital signs) we decide to leave everything as is and to no do any initial filtering (we can 

still apply filtering later).  

After clicking the "OK" button, the system starts loading the files, with the progress displayed for 

each file: 

 

 

In case you decided the merge SUPPQUAL datasets with their parent dataset, it will take somewhat 

longer (but still very acceptable, due to the "smart" algorithm that was implemented). As a result, 

both the "parent" dataset including additional columns, as well as the SUPPQUAL dataset (e.g. 

SUPPLB) will be displayed. Our result is then: 

 

 

 

 

 

 

 

 

 



 

with a tab for each dataset. For the LB dataset, one sees that there are two extra columns (data 

points have a blue foreground color) "ENDPOINT" and "LBTMSHI" which originate from the 

SUPPLB dataset: 

 

 

with additional information displayed when holding the mouse over the column header5. 

 

In the LB dataset, one also sees that only records for the categories (LBCAT) "CHEMISTRY" and 

"URINANALYSIS" have been loaded. 

 

During loading, one may also have observed that basic validation has been performed. Additional 

validation can also be done by using the "Options" button in the main frame again, and choosing 

those validations that one wants to perform. It is even possible to perform the FDA and PMDA 

validation checks as well CDISC's own validation checks in the case of ADaM, using the checkbox 

"Perform CDISC Rules XQuery Validation on datasets". This is extensively treated in the document 

"The Smart Dataset-XML Viewer: SDTM Dataset XQuery Validation". 

 

Sorting and Filtering once the datasets are loaded 

 

Once the datasets are loaded, one can do all the things that is expeced from a good table 

implementation like resizing and moving (i.e. changing the order of) the columns, and simple 

sorting by clicking the column header. 

 

One can also sort the data in the columns based on multiple columns. For this, use the menu "Tools 

- Sorting - Sort table": 

 

                                                 
5This is exactly some of the information taken from the define.xml 



 

A dialog is then displayed allowing the user to define the sorting criteria: 

 

 

which can be filled like e.g.: 

 

stating that the user wants to sort first on LBTESTCD (the lab test code), and within that, on 

LBSTRESN (numeric standardized result). After clicking "OK", a new dialog is displayed, allowing 

the user to decide whether the sorting should be done ascending (A-Z in the case of character 

values) or descending. For example: 

 



 

The final result being (after moving the LBSTRESN column to the left): 

 

 

showing that the highest albumin value found was 51 g/L for subject 01-716-1103. 

Later we will see how one can select on a single test (or group of tests) and do the same kind of 

sorting. If one e.g. wants to have the values for albumin subject  01-716-1103 in a sorted order, one 

just adds "USUBJID" to the list of sorting criteria, by: 

 

 

leading to: 

 



 

Of course, one can also first filter on the subject (or on a group of subjects) first, and then do the 

same kind of sorting again. 

 

To remove the sorting, use the menu "Tools - Sorting - Unsort table": 

 

 

Also remark that there are keyboard shortcuts for both sorting and unsorting, using CTRL-T and 

CTRL-U. 

 

Filtering 

 

The second important feature once the dataset tables are loaded is filtering. The filtering is 

organized in such a way that one can apply a filter, than apply a second filter on the first one, a third  

one on the second one, etc. (filter stack). One can always undo either all filters, or the last one 

applied (i.e. returning to a lower filter on the stack). 

 

Filtering is possible based on the values in the columns of the table itself, or even on subject 

properties that are not directly available in the loaded table. 

Currently the following filters can be applied: 

 

• filter by subject (on basis of USUBJID) 

• filter on the topic variable (--TESTCD in case of Findings domain, --TERM in case of 

Events domains, and --TRT in case of Interventions domains) 

• filter on the category (--CAT) 

• filter on subject demographics properties (ACTARMCD, AGE, SEX in DM), in any table 

• filter on any column values in the dataset 

 

If you think that an important filter is missing in this list, please let us know, and we will see 

whether it can be added. 

 

mailto:jozef.aerts@xml4pharma.com?subject=Smart%20Dataset-XML%20filtering


 

 

 

An obvious filter is one based on values for the topic variable (--TESTCD in "findings" domains, "-

-TERM" in "events" domains and "--TRT" in "interventions" domains. As we can sort on any 

column values, the latter can also be achieved by selecting the "--TESTCD", "--TERM" or "--TRT" 

variable when using the menu "Tools - Filtering - Filter on variable value". 

 

In the following, we will apply a number on filters on the records in the AE domain. First we will 

apply a filter on the AETERM (Reported Term for the Adverse Event). 

 

So we can choose between using the menu "Tools - Filtering - Filter on topic variable" and "Tools - 

Filtering - Filter on variable value". 

 

If we choose the former (using "Filter on topic variable"), the following dialog appears: 

 

 

from which we can select "BODY TEMPERATURE INCREASED". One can easily find it, as the 

terms are sorted alphabetically and one can use the "Search" field: each time you enter a character, 

the possible terms are updated. For example, if one types "bl" in the search field, the selection 

updates to: 

 



 

Remark that the list is either generated of all available values of AETERM in the original 

(unfiltered) table, or from the codelist in the define.xml in case the variable has an associated 

codelist. 

 

For the selection "BODY TEMPERATURE INCREASED, clicking "OK" leads to: 

 

 

stating that none of the placebo-treated subjects had a increased body temperature AE reported. 

In such a case, the filter is removed, and the table is displayed again in its previous state. 

 

So let us take another AETERM value, e.g. "blood urine present". 

But this time, lets us start from the menu "Tools - Filtering -  Filter on variable value". This leads to 

the following dialog: 

 



 

showing us all the columns in the table. We then select "AETERM" leading to: 

 

We can either filter on the unique values in the AETERM column, or by providing user-defined 

search criteria (not implemented yet). Selecting the former leads to a similar dialog as before: 

 



 

where we this time select "BLOOD URINE PRESENT". Also remark that one can select several 

items6. After clicking "OK", we get: 

 

 

showing that this was the case for one record only, for subject 01-709-1259. 

 

We can now "undo" this filter again, using the menu "Tools - Filtering - Undo last applied filter": 

 

 

 

The last applied filter is then removed, and the table is displayed in its previous state, which is the 

state where only records for placebo treated subjects are displayed. 

 

                                                 
6In future this becomes very interesting once we use "linked data", so that one can e.g. select a group of diseases that are 

related to each order, e.g. diseases that are known to be able to occur for a specific class of chemical entities.  

This will however require the regulatory authorities to move away from SAS-XPT, as there is no much chance to be 

able to implement such advanced features using the outdated XPT format. 



If we filter on "ERYTHEMA" as AETERM value, we get: 

 

We can now add another filter, e.g. we want to see which erythema events were observed in the first 

10 days of the treatment (although it was a placebo treatment). So we use "Tools - Filtering -  Filter 

on variable value" and this time select "AESTDY" (Adverse Event Start Day): 

 

 

The system knows (from the define.xml) that AESTDY has the datatype "integer" and reacts 

accordingly by providing a dialog to select an upper and lower value of AESTDY: 

 



 

One can either decide on filtering on an exact integer value, or on a range. In the latter case, leaving 

the "Minimum" field empty means "no minimum" and leaving the field "Maximum" empty means 

"no maximum". We however want to know which erythema adverse events occured in the first 10 

days of treatment, so we set: 

 

Remark that the fields are "idiot proof": it is not possible to add anything else in it than an integer 

number. Clicking "OK" applies our third filter on top of the prior filters, leading to: 

 

 

leading to a small number of records only. 

 

We can always see what filters have been applied using the menu "Tools - Filtering - Show current 

filters" (shortcut: CTRL-F). In this case, this leads to: 



 

 

We can now always return to a prior state by using the menu "Tools - Filtering - Undo last applied 

filter". We can do several times, until we get to the original state of the table. When this occurs, the 

system displays a message: 

 

 

If one then tries to "undo" again, the following message is displayed: 

 

 

When applying a filter on a specific table column, the system knows about the datatype of that 

column (from the define.xml) and acts accordingly. For example in MH (medical history), there is 

the column "MHSTDTC" (Start Date/Time of Medical History Event) which usually is of datatype 

"partialDate". Some example values in our dataset are: 

 

 

As one sees, in some case the exact data is known, whereas in other cases only the year and month 

or even only the year of the start of the medical history is known. If we e.g. now filter on 

"VERBATIM_1775" and "VERBATIM_1769" for "MHTERM", we obtain: 



 

Suppose we now want to look for all start dates starting from mid-1980. So we generate a new filter 

on the column "MHSTDTC" (Medical History Start Date/Time). As the system knows from the 

define.xml that the values in the column are partial dates, it represents a dialog allowing us to pick 

start and end dates: 

 

 

We only want to provide a start date (leaving "End date" empty again means "no limitation"), so we 

click on the "..." button under "Start date". A calendar is shown: 

 



 

were we e.g. pick (using the available buttons), the date of May 15th, 1980: 

 

 

 

and after clicking "OK" we get: 

 

Remark that the value "1980" is included although we set the start date on 1980-05-15. The reason 

is that we only know that the start date was "somewhere in 1980", so the selection is "forgiving" on 

this, and the record is included. 

 

Additional datatype-sensitive filters are available for all the most important datatypes, a small 

number still being in development for some less used datatypes (like "time"). 

 

Using CTRL-F or the menu "Tools - Filtering - Show Filters" again show us the currently applied 



filters: 

 

 

Again we can add additional filters, undo filters, sorting, etc.. 

 

To remove all filters, use the menu "Tools - Filtering - Remove filters", and to remove all sorting, 

use the menu "Tools - Sorting - Unsort table". 

 

 



Filtering on Subject Demographics Information 

 

It is also possible to perform filtering based on demographics information of the subjects. Currently 

the filtering can be applied on the subject's actual trial arm (ACTARMCD), subject age (AGE), 

subject sex (SEX), and on any of the reference dates: RFSTDTC (study reference start date), 

RFENDTC (reference end date), RFXSTDTC (first study treatment), RFXENDTC (last study 

treatment), and RFICTDTC (date/time of informed consent). 

 

These filters can be applied using the menu "Tools - Filtering - Filter on subject demographics": 

 

 

 

When using the first option "Filter on subject actual arm" and the dataset "TA" (Trial Arms) is not 

loaded, the following dialog is displayed: 

 

meaning that the system will look the possible trial arms from the DM table, instead of picking 

them up from the TA table. This also means that in the former case, the "arms" "screen failure" 

(SCRNFAIL) will appear in the list (if any), whereas in the latter case, only the real planned arms 

will appear.  

The following dialog then appears: 

 

 

 

allowing single or multiple selection (TODO: add tooltips with the arm full name). For example, 

when selecting "Pbo" (placebo arm) and the current table is the AE (Adverse Events) table, the filter 



will only retain those subjects in the placebo arm for which an "adverse event" was reported7. 

 

The checkbox "Apply to all tables" allows us to immediately also apply this filter to all other 

subject-related tables, so that we have the filters on all tables "synchronized". 

 

The filtered table then looks like: 

 

In this case the "smart features" "show actual arm on USUBJID", "show age on USUBJID" and 

"show sex on USUBJID" were switched on before starting loading, so we also see by the tooltip 

that this subject was in the placebo arm after unblinding.  

 

As we used the "Apply to all tables" checkbox, also the MH table displaye the subjects of the 

placebo arm: 

 

 

We can now apply a second filter on top of the first. For example, we want to filter on all subjects 

that were in the placebo arm and that are 65 years or older. So we use the second "demographics 

filter" by using the menu "Tools - Filtering - Filter on subject demographics" and then selecting 

"subject age": 

 

 

                                                 
7This was a blinded study, so one cannot know whether this is an AE due to the study medication or not. 



 

The following dialog then appears: 

 

 

where we already typed in "65" for the minimum age (which we want to have in years). We leave 

the maximum age empty meaning that we do not want an upper limit. Also here, we check the 

checkbox "Apply to all tables" to keep the tables "synchronized". The result after clicking "OK" is: 

 

 

Again, we can add a third filter on top of the second, e.g. when we would only like to see all male 

subjects of 65 year and older that were in the placebo arm. So, this time we choose for "Filter on 

subject sex", leading to: 

 

 

 

Also here, we could select more than one choice, but in this case, it does not make sense. Also 

remark that the choices come from the codelist in the define.xml that is associated with the DM 

variable "SEX".  



After clicking OK, the additional filter is applied and the result is displayed: 

 

 

 

 

Showing us all the records for the male subjects in the placebo arm of age 65 and more. 

 

Asking for how the complete filter looks now (CTRL-F or "Tools - Filtering - Show current filters) 

leads to: 

 

 

 

One can also filter on any of the reference dates from the DM dataset: RFSTDTC (study reference 

start date), RFENDTC (reference end date), RFXSTDTC (first study treatment), RFXENDTC (last 

study treatment), and RFICTDTC (date/time of informed consent), by using the menu "Tools - 

Filtering - Filter on subject demographics - Filter on BEFORE/AFTER DM date". This leads to: 

 



 

For example, we would like to (additionally) filter on those records where the adverse event was 

reported to have ended after the reference end date (RFENDTC). So we choose: 

 

 



 

The label on the bottom also shows the "filter condition" in "human-readable language". 

Clicking "OK" then leads to: 

 

OK - there have been no reports of adverse events ending after the reference end date for male 

subjects of 65 years or older in the placebo arm.  

After clicking "OK", the prior table is displayed again (i.e. showing all records for male subjects of 

65 years or older in the placebo arm).  

We could also ask for those records where the start of the adverse event was before or on the 

reference start date: 



 

 

leading to: 

 

with only 6 records that apply to the filter "all male subjects in the placebo arm of 65 years and 

older for which an adverse event was reported before or on the reference start date". 

 

The filter description (using CTRL-F) now is: 

 



 

Like before, one can now "undo" each filter separately, starting from the last implemented one, 

using the menu "Tools - Filtering - Undo last applied filter": 

 

 

or remove all filters, thus returning to the original state by using the menu "Tools - Filtering - 

Remove filters", leading to the dialog: 

 

 

The first choice is for the case that one has applied (different) filters on other tables, allowing to 

remove these too. 

 

If one has applied a filter with the checkbox "Apply to all tables" checked, and one wants to "undo" 

the filter, a dialog like the following dialog wil appear: 

 

 

When clicking "Yes", this filter (if it was the last applied one) will be removed for all subject-



related tables (including the currently displayed one). If "No" is clicked, the last applied filter will 

only be removed for the currently displayed table. 

 

 

Conclusion 

 

The "Smart Submission Dataset Viewer" has a very nice number of filtering futures that (due to the 

build-in  SDTM/SEND/ADaM knowledge) can be applied without any programming efforts. These 

features go considerably beyond what reviewers at regulatory authorities with their own tools. 

 

 


