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Challenges of clinical trials management

* The design and execution of complex clinical
trials involve collaborations among many
groups

 The use of disparate software tools for trial
design and execution can lead to
— Lack of formalization in trial specification
— Ambiguities in trial implementation
— Increased efforts in trial management

« The use of ontologies can enable a shared
semantic understanding of clinical trials
among personnel and software



The Immune Tolerance Network (ITN) accelerates
the development of immune tolerance therapies

Immune Tolerance Network‘r

e Investigator-initiated
clinical trials of novel )
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tolerance-promoting
therapies in

— Autoimmune diseases |[EEIET T EEIeT———
— Transplantation
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PEOPLE AND CONTACTS

anning

 Provides services to
undertake comprehensive
mechanistic studies that
complement each trial
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Major stages in an ITN clinical trial are study
specification, implementation, and assessment
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This presentation discusses the use of
ontologies to support clinical trials in ITN

The need for semantic
Integration

A suite of ontologies

A knowledge-based
architecture



A variety of questions are posed by different
personnel during each stage of a clinical trial

Specification Implementation Management



Example questions related to trial specification

* |Is there another protocol similar to
this one?

 What clinical activities or
mechanistic assays should be
planned?

« What specimens need to be
collected to perform an assay?

e At which visits should these
activities occur?



Example questions related to trial implementation

e When is the next visit for this
participant?

« What mechanistic assays should
performed for this visit?

« Where should this specimen
container be shipped?



Example questions related to trial management

« How many participants are in the
follow-up period?

« What are the results of an assay for
a particular participant before
transplant?

T T

« What is the enrollment data by sites
for these four trials?

« What are the total number of
specimens accessioned?



Personnel collaborate to specify, implement,
and manage a clinical trial
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Multiple communication modalities are
used in this collaboration

direct database phone calls
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Trial Information encoded by different
groups is needed in queries and reports
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When enterprise-wide knowledge about trials
IS not formally encoded, problems can arise

Verifying data integrity in real time
Is difficult

Resolving inconsistencies after a
trial has started may be required

Integrating data generated from
different software tools is hard

Performing complex analyses
across multiple trials may be very
limited



We have created an ontological framework to
enable standardization and integration
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Our ontology work focuses on developing
knowledge-based methods

1. To help acquire and
maintain knowledge
for trial specification

2. To configure software
tools for trial
Implementation

3. To support ad hoc
data analysis for trial
management




Our suite of ontologies is based on past and
existing modeling work and on ITN requirements

ITN Requirements -

Epoch
Ontologies




Schedule of Events lists the clinical activities
and when they should be performed

Title removed
Day

-1 H| | B35 % |0

-1 | 0 11 2] 3 4 5
Medication Administration

3x /7 days

v il

General Assessments

Informmed consent
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Swolnms tough level

Hematology
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Thvrerud fiveefion W

ore Mechanistic Studies

Whele blood-EBV vizal load” x| x| X

 PPD test must be read 48-72 hours after placement.
‘If anrylase level is mereased, follow-up lipase level will be petformed.



Schedule of Events lists the clinical activities
and when they should be performed
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Specimen Workflow Table contains information
on the processing of biological specimens

Standard Term

Collection
Tubeos

Blood:”
Specimen
Folume

Processing: Shipping

Skipping
Instrucon

Destination

Final
Destination

MECHANISTIC ASSAFY

Whole Blood-
Cuattitative PCE
for CMV and EEV
Reactivation

12 md KoEDTA
lavendar top

Irvvert to mix, leave at ambient
temperature, and ship
imtie ciatelsy

Ship ofn
ambiett
temperature
Mon-WWed

Fesults sent ditectly to the site. Hote:
IFEBV levels rise above 2000 copiesfml
and pos for IgG or Ighd, samples to be
collected weekdy until levels have been
reduced below 2000 copies per ml

SETut-
Autoantibody
Analysiz

1 z60mlred top
tube

Aliguot seram into 13
cryovials and freeze <-70°C.

Dty ice Mot -
Wed only.

ITH
Repository

Autoantibod
v Core

Antigens: GADES, ICAS2/1A-2,
inguling 104

Mote: taro wials will be sent at
screening, one to each autoantibody
core for testing

-1,10,12,14

FENC-Flow
Crytometry
Intracellular
Staiting

FEMC-T Cell Assay

6 x 10 ml Kendall
glazs Ma heparin
tubes

A gzay will be performed using
frozen cells.

ctyovials

*FProcessed using ITH FELMC
freeming protocol with plasma
collection

Crrernight at
ambietit
temperature,
Mon-Fri only.

ITH FPEMIC
Izolation
Core

ITH Core

Hee the MAR

Tetramer: DR4GAD, DR41A-2, DRS-
proinsuling, ELIZPOT

Whole Blood-Gene
nression Profiling

223 ml tempus
tubes

Itrwert to mix thoroughly for 10
to 20 seconds and freeze at -
Tz

Dty ice Mot -
Wed onl

RT PCE Core

Microatray
Cote

Human 17133 Chig

0,10,12,14




Specimen Workflow Table contains information
on the processing of biological specimens
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A suite of Epoch ontologies encapsulate
clinical trial knowledge
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The ontologies are specified in OWL using the
Protégé-OWL editor

ProtocolOntology Protégé 3.3 beta  (file:\C:\projects\TNAEpoch0. 96)ontologies\Epoch\ProtocolOntology. pprj, OWL / RDF Files)

File  Edit Project OWL Code Tools ‘Window Help
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® Metadata (ProtocolOntology.owl) OWLClasses | ™ Properties | # Individuals | = Forms
A H=F T
® ProtocolOntology Protocol (instance of owl:Class) [ Inferred View
._‘:}’ tﬁ:} 53 £+ D§> Q: H

org:Facility = Property Value Lang
assay:Assay

rdfs:comment Protocol is the main class in the Protocol Ontology. It primarily |i
lab:LabWare captures
lab:PreprocessingCondiitor the protocol schema, the events that are planned and their
lab:SpecimenMetaclass_16€ schedule.<br=<br>
lab:StorageConditions ! ¥
ce:ConstraintExpression ™ hasFacilitiesPlan
mo:Measurement ®m hasLongTitle
mo:Unit ™ hasPrimaryScheduleOfEvents
PROTOCOL EVENT TYPE || mhasProtocolld
ProtocolEntity ™ hasSchedulesOfEvents
FacilitiesPlanEntity ™ hasSpecimen\Workflow
Protocol
ProtocolEventEntity
StudyDesignEntity

i @
ProtocolEntity

Logic View ® Properties View



The Protocol Ontology consists of concepts
and their attributes in the clinical trial domain

ProtocolOntology Protégé 3.3 beta  (file:\C:\projects\TNAEpoch0. 96)ontologies\Epoch\ProtocolOntology. pprj, OWL / RDF Files)
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Documentation on each class and its attributes
are maintained in the OWL ontology itself

r
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We are building custom user interfaces to
enter and browse specific clinical trials

Protocol Browser

File Search Tools Help
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Instantiation of the Epoch ontologies
generates clinical trial knowledge bases

ONTOLOGIES
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The Epoch architecture supports knowledge-
driven specification of software tools

Study Explorer
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In conclusion, our work on Epoch allows

A central, modifiable repository of knowledge to
encode shared semantics among users and software
tools

A knowledge-based architecture for trial design,
Implementation and management

« The use of ontologies for inferring relationships
among trial data for queries and reports

 The ability to use reference ontologies to annotate the
knowledge used in clinical trial management

Questions ?
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