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Overview
 

MDES overview 

NCS Navigator MDES Warehouse 
• MDES extraction tool: https://github.com/NUBIC/ncs_mdes 

• Warehouse: 
https://github.com/NUBIC/ncs mdes warehouse 

Instruments, instrument and operational elements 

Versioning 

Examples from the Open Biomedical Ontologies 

Steps forward 

https://github.com/NUBIC/ncs_mdes_warehouse
https://github.com/NUBIC/ncs_mdes


 

 

MDES 

Organized into tables 

Constraints are textual 

Lists instruments but may not be 

comprehensive 

The next few slides highlights some 
specifics 



 
MDES Data Element listing 


attributes 


Table Type Required Field Length 

Table Label DE Order Code List 

Table Name Variable Label/Definition Status 

Variable Name Type Table Category 

PII Numeric Type Comments 

Table Order Format Constraint Instrument Name 


The MDES itself is incredibly useful and every multi-institutional 
study should have something similar to it. Better versioning, 
consistent constraints, and 100% consistency between the 
MDES and the instruments would allow rapid and nearly 
automated upgrades to new instruments / new versions of the 
MDES. 



 MDES data elements 



MDES elements for Pregnancy 
Screener 1 



MDES code lists 

Need a master code list for a given domain and then indicate for 
a given item/response what the allowed values are.  



MDES comments 

•   Instruments and items are now versioned and 
with the exception of inconsistencies and 
inaccuracies are sufficient for current use 

•   Constraints need consistency, more structure, 
and associated metadata 

•   Skip patterns are not well coded (not in the 
instruments either) 

•   Code lists need refinement in representation 



NCS Navigator 

•  Making use of the MDES and instruments in 
an IMS 

•  MDES available as a set of Excel docs 
•  Instruments are available as Word docs 



NCS Navigator Modules

 NCS Navigator
Core

   NCS Navigator Field

   Patient Study 
Calendar

Surveyor Surveyor

 MDES 
Warehouse

Online Data Collection 
and Case Management

Offline Data Collection 
and Case Management

 Staff Portal

Operations and Authorization 
Management

Data Collation, Extraction 
and Reporting



MDES Warehouse and VDR 

VDR XML 
Schema

Heuristics

Computable 
MDES 

representation

Manual 

Curation

Warehouse 
DataMapper 

API

Database 
Schema

VDR
Export XML

MDES 

Warehouse

Automatically 
generated

Automatically 
generated

Automatically 
produced



NCS instruments
MDES 

Spreadsheet

Instrument
Word

document
Manual

Surveyor Survey
annotated with 

MDES variables

Surveyor
runtime in NCS 

Navigator

Surveyor
ResponseSet

ETL
MDES 

Warehouse

Automatically 
loaded

Instrument
administered

Automatically 
transformed

× 3200
Plus we must manually interpret skip
patterns, determine data to pre-fill, etc.

Questions in NCS 
Navigator for MDES 2.0



MDES Warehouse loading 

MDES 
Spreadsheet

Other protocol 
documentation

Developers
Desired 
workflow

NCS Navigator

MDES-based 
transactional 

representations

ETL
MDES 

Warehouse

Automatically 
transformed

Study 
center 

personnel

Software 
developed

Data 
acquired

Iterative 
review



Lessons from caBIG 

•  Semantics 
•  Harmonization 
•  Domain models 
•  Versioning 



PSC basics 

•  Create a template to represent the activities of a study protocol 

•  Assign the appropriate parts of the template to a subject with start 
dates to generate a calendar 

•  Manage changes to the schedule and state of activities as the 
subject progresses through the study  

The features of PSC generally support three basic functions: 



Data model 



PSC model walkthrough  

We will examine the model in logical sections:

•  Planned 

•  Amendments 

•  Scheduled 

•  General clinical trials classes 

 



PSC Planned 

•  For each study, a PlannedCalendar (called a 
“template” in the UI) is created. 

•  A PlannedCalendar has one or more Epochs, 
which contain one or more StudySegments. 

•  StudySegments have periods, which define time 
in collections of days that may repeat 

•  PlannedActivities are activities which have been 
assigned to happen on a day within a period




PSC Planned in the UI 

•  Here the Treatment and 
Follow up epochs each 
have two study segments. 

•  The study segment 
Regimen A is showing in 
the details box.  It has a 
28-day period (here 
named “Cycle”) with 
activities on the first 10 
days. 

It is important to keep the end representation in 
mind (paper, telephone, eCRF, etc) during the 
design and harmonization process 



Lessons from caBIG 

•  Harmonization with the CDISC SDTM 
•  Harmonization itself does not guarantee 

semantic consistency 
•  caDSR has 404 terms matching “adverse event 

grade” 
•  Schemas, data elements and code lists need 

clear versioning and annotation with ‘current 
preferred term’ 



Open Biomedical Ontologies 

Gene Ontology (GO) is the 
quintessential OBO Ontology 

•  DAG 
•  Standard semantics 
•  Orthogonal 

ontologies 
•   Unique namespace 
•  Logical definitions 

•  Concept IDs 
•   External references 
•  Multiple 

relationships 
•   Atomically 

versioned 



The Disease Ontology 

Harmonizing disease nomenclature and providing cross-
mapping

Warren Kibbe   &   Lynn Schriml 

Northwestern University University of Maryland  
School of Medicine 
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DO relationships 

•  We started with IS_A 
•  We now have 

– Located_in 
– Composed_of 
– Part_of 
– Occurs_with 
– Results_in 
– Transmitted_by 
– Derives_from 



Recent Paper 



Logical Definitions 

•   id: DOID:0050007 
•  name: cutaneous strongyloidiasis 
•  def: "A strongyloidiasis that involves parasitic infection 

by the filariform larvae of Strongyloides stercoralis, 
which penetrate the human skin causing urticarial 
rashes in the buttocks and waist areas." [url:http\://
www.dpd.cdc.gov/dpdx/HTML/Strongyloidiasis.htm] 

•  is_a: DOID:10955 ! strongyloidiasis 
•  intersection_of: DOID:10955 ! strongyloidiasis 
•  intersection_of: has_agent NCBITaxon:6248 ! 

Strongyloides stercoralis 
•  intersection_of: located_in FMA:7163 ! Skin 

http://www.dpd.cdc.gov/dpdx/HTML/Strongyloidiasis.htm


Intersecting ontologies 



Graph of Logical Definitions 

Inhalation anthrax 



DO Grap  
showing 

intersectio  
(eye 

carcinoma  



Term Visualization in the Disease Ontology web-browser.  
The 'Visualize' button on the Metadata page opens a graphical view of DO.  Clicking on this button will 
open a new tab that will display  the target node of the visualization (e.g. basidiobolomycosis) [red box], 
parent node [green box] and sibling leaf nodes [gray box]. Nodes with five or more children are 
represented by a gold circle containing the number of children. Clicking on a node in the graph will 
expand the view.  



DO enables pathway exploration 



NCS MDES and VDR 

•  Instruments,  items, and data 
elements are now versioned  

•  Data element constraints need 
consistency, more structure, 
and associated metadata 

•  Skip patterns are not well 
coded in the MDES or in the 
instruments 

•  Code lists need refinement in 
representation and 
independence from the usage 
in a given instrument 

The NCS is playing a visionary role in the use of data standards, 
semantics. Practices that support the maintenance and longevity 
of the data elements and mappings between versions are critical 



Recommendations 
Move docs to a publicly accessible repository (git or 
mercurial) 

•  Text files are good! Easy to version 
and operate on 

•  Need more structure and validation 
•  Use versioning tools 
•  Restrict write access 
•  Public access to all instruments and 

data elements 
•  Provide access to proposed changes 

and the change history through the 
same mechanism 

•  Use a ‘computable 
representation’ as 
the master version, 
all human readable 
docs should be 
derived through a 
reproducible 
process 



Thank You! 

•  Questions? 

Warren A. Kibbe 
wakibbe@northwestern.edu 

mailto:wakibbe@northwestern.edu


NCS Navigator 
Additional Features 

•  Provides research coordinator/field worker case load 
and load distribution feature 

•  Tracks participant flow, contacts and scheduling 
•  Provides sample tracking and tracing 
•  Scheduling is provided through the Patient Study 

Calendar, enabling new study designs to be 
configured and tested with minimal software 
changes .  

•  Sophisticated BI and Reporting through the 
semantically-aware MDES Warehouse 



Collaboration/code pages 

https://code.bioinformatics.northwestern.edu/issues/
wiki/ncs-navigator/ 

https://github.com/nubic  

NCS Navigator and components including the Patient 
Study Calendar, the NCS signup page (PII page), 
NCS Staff Portal, Surveyor and the MDES Warehouse 
are all accessible here 

https://github.com/nubic
https://code.bioinformatics.northwestern.edu/issues/wiki/ncs-navigator/


NCS Navigator Tracker 

Redmine provides an 
integrated wiki, code 
repository and tracker 
for the NCS 
Navigator. All 
activities are publicly 
accessible and 
provides a forum for 
public comments as 
well as feature and 
bug tracking. 



NCS Navigator Wiki 

https://code.bioinformatics.northwestern.edu/issues/
wiki/ncs-navigator  

https://code.bioinformatics.northwestern.edu/issues/wiki/ncs-navigator


NCS Navigator demos 

https://code.bioinformatics.northwestern.edu/issues/
wiki/ncs-navigator/Demos  

https://code.bioinformatics.northwestern.edu/issues/wiki/ncs-navigator/Demos
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