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Note:  All of the below items proposed for change/discussion are based on the v6.02 JANUS Data Model currently publicly available at http://www.fda.gov/oc/datacouncil/.

A. Closed/Resolved Issues

Issue # IBM-1

Description: 
The SDTM IE (Inclusions/Exclusions) domain is mapped to the INCLUSIONS table in JANUS, and this domain has the visit information (Visitnum, Visit and VisitDY) as Permissible variables as per the SDTM Implementation Guide.  The current JANUS data model, however, doesn’t capture any relationship between INCLUSIONS and VISITS.

Recommendation:
Add VISIT_ID to the INCLUSIONS table.
Status:
Norman Stockbridge from the FDA has agreed June 2006 to make this change to the JANUS data model.   As it is a direct relation to the SDTM standard here (VISITNUM variable on the IE domain), this was a natural change here to the JANUS data model, but is being documented here for completeness sake.
Issue # IBM-2
Description: 
The column VISIT_ID on the EVENTS table in JANUS is indicated as NOT NULL.  However, the DS (Dispositions) domain in 3.1 (and all 3 EVENTS domains AE/MH/DS in 3.1.1 as per the general rule that any domain in the Events observation class can have any variable) has the VISITNUM variable defined as Permissible (e.g. optional) as per the SDTM Implementation Guide.
Recommendation:
Change the definition of VISIT_ID on the EVENTS table to be NULLS allowed.
Status:
Norman Stockbridge from the FDA has agreed June 2006 to make this change to the JANUS data model.   As it is a direct relation to the SDTM standard here (Visit information permissible/optional), this was a natural change here to the JANUS data model, but is being documented here for completeness sake.
Issue # IBM-3
Description: 
The column VISIT_ID on the INTERVENTIONS table in JANUS is indicated as NOT NULL.  However, under SDTM 3.1 the CM/EX domains do not have the VISITNUM variable indicated at all (and under 3.1.1, as per the general rule that any domain in the Interventions observation class can have any variable, these domains could have VISITNUM but in this case the visit information would be indicated as Permissible, e.g. optional).
Recommendation:
Change the definition of VISIT_ID on the INTERVENTIONS table to be NULLS allowed.

Status:
Norman Stockbridge from the FDA has agreed June 2006 to make this change to the JANUS data model.   As it is a direct relation to the SDTM standard here (Visit information not specified/permissible/optional), this was a natural change here to the JANUS data model, but is being documented here for completeness sake.
B. Issues related to Dates
Issue # IBM-4
Description: 
The JANUS data model has its various date fields documented as follows, as per the janus.pdf located at http://www.fda.gov/oc/datacouncil/, a specific example of one such set of data columns below:

Column Name

Data Type
Description

Coll_T 

DATE 

Nominal date/time to nearest second; can be implemented as long integer offset in seconds from





midnight 1/1/1960.

Coll_P 

DATE 

Precision of X_T; can be implemented as long integer (seconds).

These two columns for each logical date in JANUS are designed to allow JANUS to be able to handle partial dates, for example, when a date is submitted (in ISO 8606 format) as 1996-Aug, which would be to the "month" precision.

However, the above definitions are not accurate, primarily because most relational database management systems (e.g. Oracle and DB2) implement the DATE data type to require a fully-qualified date YYMMDD (not a partial YYMM, for example) -- “seconds from midnight 1/1/1960” would not be an allowable quantity in a DATE field.

There are two options to implement a solution to partial dates in JANUS, as follows:

Option 1:   Leave both the date and precision as DATE fields, but redefine the columns to be more descriptive names as follows:
xxxxx_L    “Low” end of the date range (retitle column name from the existing name xxxxx_T)

xxxxx_H    “High” end of the date range (retitle column name from the existing name xxxxx_P)

These two date columns would then be implemented as follows:

· If the originally-submitted date/time is complete to the seconds precision (YY-MM-DD HH:MI:SS) then place the same date/time value in both the xxxx_L and xxxx_H columns

· If the date/time is complete just to the minute precision (partial date/time), then place the “low” date/time with 00 seconds in the xxxx_L column and the “high” date/time with the 59 seconds in the xxxx_H column (also store the originally-submitted date as a varchar column on the COMMENTS table, linked to the parent table, to keep the exact date as entered by the sponsor)

· If the date/time is complete just to the hour precision, then place the “low” date/time with 00:00 minutes/seconds in the xxxx_L column and the “high” date/time with the 59:59 minutes/seconds in the xxxx_H column (also store the originally-submitted date as a varchar column on the COMMENTS table, linked to the parent table, to keep the exact date as entered by the sponsor)

· If the date is complete just to the day precision, then place the “low” date/time with 00:00:00 hours/minutes/seconds, in the xxxx_L column and the “high” date/time with the 23:59:59 minutes/seconds in the xxxx_H column (also store the originally-submitted date as a varchar column on the COMMENTS table, linked to the parent table, to keep the exact date as entered by the sponsor)

· If the date is complete just to the month precision, then place the “low” date/time with the YY-MM-01 00:00:00 day/hours/minutes/seconds in the xxxx_L column and the “high” date/time with the YY-MM-nn 23:59:59 day/minutes/seconds in the xxxx_H column (also store the originally-submitted date as a varchar column on the COMMENTS table, linked to the parent table, to keep the exact date as entered by the sponsor).  The “nn” would be the highest day in the particular MM month (e.g. 31 for January, 30 for April, etc.)
· Finally, if the date is complete just to the year precision, then place the “low” date/time with the YY-01-01 00:00:00 month/day/hours/minutes/seconds in the xxxx_L column and the “high” date/time with the YY-12-31 23:59:59 month/day/minutes/seconds in the xxxx_H column (also store the originally-submitted date as a varchar column on the COMMENTS table, linked to the parent table, to keep the exact date as entered by the sponsor)

The actual precision of the stored date quantities could therefore always be computed by doing date arithmetic on the xxxx_H date minus the xxxx_ date.

Option 2:  Leave both the xxxxx_T and xxxxx_P column names unchanged, but redefine the data type of the xxxxx_P column to be an INTEGER, to store the precision in number of seconds between 0 and 31536000 (number of seconds in a year, the finest granularity of precision possible within the ISO 8606 standard).
The xxxxx_T date and xxxxx_P precision columns would then be implemented as follows:

· If the originally-submitted date/time is complete to the seconds precision (YY-MM-DD HH:MI:SS) then enter that date/time as the xxxxx_T, and set the xxxxx_P precision to zero
· If the date/time is complete just to the minute precision (partial date/time), then place the portion of the date/time with 00 seconds in the xxxx_T date, and set the xxxxx_P precision to 60 (also store the originally-submitted date as a varchar column on the COMMENTS table, linked to the parent table, to keep the exact date as entered by the sponsor)

· If the date/time is complete just to the hour precision (partial date/time), then place the portion of the date/time with 00:00 minutes/seconds in the xxxx_T date, and set the xxxxx_P precision to 3600 as the number of seconds in an hour (also store the originally-submitted date as a varchar column on the COMMENTS table, linked to the parent table, to keep the exact date as entered by the sponsor)

· If the date is complete just to the day precision (partial date/time), then place the portion of the date/time with 00:00:00 hours/minutes/seconds in the xxxx_T date, and set the xxxxx_P precision to 86400 as the number of seconds in a day (also store the originally-submitted date as a varchar column on the COMMENTS table, linked to the parent table, to keep the exact date as entered by the sponsor)

· If the date is complete just to the month precision (partial date/time), then place the portion of the date/time with YY-MM-01 00:00:00 day/hours/minutes/seconds in the xxxx_T date, and  compute the xxxxx_P precision equal to the number of days in the month represented by the MM * 86400 (also store the originally-submitted date as a varchar column on the COMMENTS table, linked to the parent table, to keep the exact date as entered by the sponsor)

· If the date is complete just to the year precision (partial date/time), then place the portion of the date/time with YY-01-01 00:00:00 month/day/hours/minutes/seconds in the xxxx_T date, and set the xxxxx_P precision to 31536000 as the number of seconds in a year (also store the originally-submitted date as a varchar column on the COMMENTS table, linked to the parent table, to keep the exact date as entered by the sponsor)

Recommendation:
Make the changes to the JANUS schema as per Option 1.
Status:


Pending discussion, for final resolution.
C. Issues related to new SDTM Versions

Issue # IBM-5
Description: 
The latest SDTM 3.1.1 has a new required variable SESEQ on the SE (Subject Elements) domain.  However, the corresponding ELEMENT_SEQUENCES table cannot store this variable (and would have to be mapped to COMMENTS in order to preserve it)

Recommendation:
Add the SEQ column (INTEGER data type) to the ELEMENT_SEQUENCES table.  This is in conformance to how JANUS handles --SEQ for FINDINGS, EVENTS, etc.
Status:
Pending discussion, for final resolution.

D. Issues related JANUS following SDTM principles

Issue # IBM-6
Description: 
Although SDTM has STUDYID as a required variable for the TE (Trial Elements) domain, the corresponding ELEMENTS table in JANUS does not have the STUDY_ID column on it, to support a foreign key from ELEMENTS to STUDIES and therefore support having each Study in JANUS be able to have its own set of Trial Elements as originally submitted by the sponsor.


The current JANUS design supports a common set of Trial Element codes (ETCD) across all studies, for example virtually all studies have the Run-In and Screen Elements.  However, the current JANUS design could run the risk of “throwing away” specialized information (unless saved in COMMENTS) for a given Study that may be important to retain for that Element for that Study, separate from other Elements that may be shared across multiple studies (such as Name/ Description of Element, Rule for Start of Element, Rule for End of Element and Planned Duration of Element).

An example may be helpful here:



Sponsor submits their list of Elements in TE for their specific Study, for example:

1-yr

Followup

Rest-Tax

Screen

These would all get loaded into ELEMENTS from TE, with no identification that this came from this particular study.  When the same “etcd” element is referenced in the SE domain, for example, the JANUS load SQL that would derive the FK from ELEMENT_ SEQUENCES to ELEMENTS will just match on the name based on all Elements currently in the list.

Then, a second study from another sponsor is submitted that has the following Elements:

fluoxtne

followup

run-In

Screen

After this second study is loaded, the ELEMENTS table will have the following elements (shown in alphabetic sequence):
1-yr
fluoxtne

followup

Followup

Rest-Tax
run-In

Screen     
(this element in common between both studies)

Note that this is fine, as long as all we would ever care about is the Element Code.  However, if between the two studies, e.g. for the Screen element in the above example, any one of the following would ever vary between the studies:

Name (Description) of Element

Rule for Start of Element

Rule for End of Element

Planned Duration of Element

then this would not be captured in JANUS (in the ELEMENTS table), even though SDTM would be supporting it.

Recommendation:
Add the STUDY_ID column (INTEGER data type) to the ELEMENTS table, to match SDTM, and have it configured (under referential integrity), as a foreign key to Studies.  
Status:
Pending discussion, for final resolution.

Issue # IBM-7
Description: 
On the CO (Comments) domain, SDTM supports multiple COVAL variables to be submitted as a comment (COVAL, COVAL1 to COVALn, each of which can be up to 200 characters in length).   JANUS currently has the corresponding COMM column on the COMMENTS table of varchar2(1000), meaning at most only COVAL, COVAL1 thru COVAL4 can be loaded in JANUS and supported.

Recommendation:
Expand the definition of COMMENTS.Comm to varchar(4000), the maximum allowed in Oracle.  That would support up to COVAL19.

Status:
Pending discussion, for final resolution.

E. Miscellaneous Issues 

Issue # IBM-8
Description: 
The Findings observation class (and related domains EG, LB, PE, QS, SC and VS domains) have the mandatory variable --TEST (Test Name, Subject Characteristic Name,  Question Name, Body System Examined, etc.), however there is currently no place in JANUS where this information can be stored, other than in QUALIFIERS.  This information would be very good to have in JANUS, along with the corresponding 

--TESTCD variable (which is the “short name” corresponding to --TEST, and which is currently stored in the JANUS TEST_TYPES table)
Recommendation:
Add the column TEST_NAME (varchar2 of length 50) to the TEST_TYPES table.

Status:
Pending discussion, for final resolution.

Issue # IBM-9
Description: 
It is possible for there to be more than one Investigator (via the INVID and INVNAM variables) on the DM (Demographics domain) for a given Site within a Study.   Currently there is no way to map this relationship into JANUS, unless one were to implement this implicit one to many relationship of Sites to Investigators by allowing multiple rows in the SITES table with the same STUDY_ID/STUDY_SITE values, varying by INVID.
Recommendation:
To properly map this situation in JANUS, implement two new tables as follows – INVESTIGATORS (to initially have two columns specified -- INVESTIGATOR_NUM varchar2(10) and INVESTIGATOR_NAME varchar2(50)), along with an “intersection table” (mapping the many to many) named SITES_INVESTIGATORS (initially have two columns specified -- SITE_ID INTEGER  as a FK to SITES, and INVESTIGATOR_ID INTEGER as FK to INVESTIGATORS).

Status:
Pending discussion, for final resolution.

Issue # IBM-10
Description: 
The current design of JANUS has the following table relationships for INTERVENTIONS:  DRUGS can have one to many LOTS, which can have one to many INTERVENTION_TYPES which in turn can have one to many INTERVENTIONS.   That means unless there is lot information for an intervention, it is not readily and properly possible to associate interventions to drugs, which may be desirable to do to support certain type of study analyses.

Furthermore, only interventions in the EX (Exposures) domain have any lot information (EXLOT) – interventions from CM (Concomitant Medications) and SU (Substance Abuse) do not allow for Lot information, at least in 3.1 (although in 3.1.1 it is theoretically possible to have CMLOT and SULOT variables for these domains – but it often does not make sense to have lot information for these domains)

Recommendation:
There are two recommendations to consider here, as follows:

Option 1: Add a new column DRUG_ID (INTEGER) to the INTERVENTION_TYPES table, and implement this as an “arc” (mutually-exclusive) relationship between INTERVENTION_TYPES and either LOTS or DRUGS (e.g. if there is Lot information for an intervention, DRUG_ID must be null on the INTERVENTION_TYPES table and LOT_ID can be specified as a foreign key to the LOTS table, and if there is no Lot information for an intervention, LOT_ID must be null on the INTERVENTION_TYPES table and DRUG_ID can be specified as a direct foreign key to the DRUGS table).


.

Option 2: Drop the LOTS table altogether from JANUS (do not keep lot information in JANUS as a separate table, instead map the --LOT variable to COMMENTS), and remove the LOT_ID column from INTERVENTION_TYPES.  However, add a new column DRUG_ID (INTEGER) to the INTERVENTION_TYPES table to support a direct foreign key to the DRUGS table.


.

Status:
Pending discussion, for final resolution.

Issue # IBM-11
Description: 
JANUS has the table APPLICATIONS that stores application information.  The column supplement_num on that table is defined as “identifies a program from a sponsor’s perspective”.  However, each application may have more than one supplement submitted as per the FDA.  With the current table structure in JANUS, this cannot be directly supported unless there were multiple rows inserted into the APPLICATIONS table, with the same application number (APPL_NUM) and application type (APPL_CODE).
Recommendation:
Add a new SUPPLEMENTS table to JANUS, with the following relationship:   An Application can have one or more Supplements, and a Supplement can have one or more Studies.

Status:
Pending discussion, for final resolution.

Issue # IBM-12
Description: 
Currently JANUS has the following design for variables in SDTM (or any other source, e.g. SEND) that do not map directly to a JANUS table, such as FINDINGS, EVENTS or INTERVENTIONS:

1. If the variable is a controlled variable, e.g. it has an entry in the JANUS CODELISTS table, the variable is mapped as a new row in QUALIFIERS, and the row is linked back to the corresponding row in the parent JANUS table.

2. For all other variables, the variable is mapped as a new row in COMMENTS and treated as a comment/text object (and the row is linked back to the corresponding row in the parent JANUS table).  This includes variables that are dates or numerical quantities, which are not text objects.
Recommendation:
Add a 3rd table to JANUS (name to be determined) to store non-controlled, non-text variables, such as dates and numerical quantities.  The organization of this table would be similar to COMMENTS, except there would be a column named VALUE_CODE (or similar) to capture the value of the variable whose name would be stored in CAT_CODE.

Status:
Pending discussion, for final resolution.

E. Issues with potentially large impact on JANUS Data Model

Issue # IBM-13
Description: 
JANUS does not handle study data updates and versioning.  For example, if sponsor A sent updates on some SDTM datasets variables what were previously sent, JANUS will overwrite the old ones with the new ones.  JANUS only stores the latest version of the datasets for a study..  .

Recommendation:
This would be a major change to the JANUS schema and IBM has no specific recommendations at this time – this would need to be studied in greater detail and presented to the JANUS Change Control Board for proper discussion and group recommendation.

This topic will also cross-over to the subject of STUDIES and SUPERSTUDIES in JANUS, and the purpose of these tables (and how they may be able to be used – or not used – for study versioning).   This topic may also have cross-over to study design and a change in the study protocol mid-way thru a study.
Status:
Pending discussion, for final resolution.

