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Overview

TA projects
= Drive standards development
= Source of research concepts

Concept modeling
= Common patterns
= Concept models and SDTM

Examples from the TA projects

= Pulmonary function tests
= ECG devices
= MELD score

Research concepts in SHARE
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TA projects and SHARE

* TA Projects are driving standards development

= Tend to focus on SDTM

* New variables
* New domains
» Unresolved issues in existing SDTM domains

= Ripple effects on CDASH
= QS, FT and other supplements
= Controlled terminology

 All of these come together in research concepts

« SHARE is (among other things) a repository for
research concepts

_



TA projects expand content scope

« SDS (pre-SDTM model) dealt with the most
familiar types of data
= You’ve probably experienced most of these as a patient

« SDTM was intended to handle additional data of
all types

* |In the TA projects we encounter data beyond our
own experience as patients

= Trying to sort poorly understood data items into SDTM
“boxes” results in confusing, inconsistent tabulations

= We need to understand where the data came from and
what it means before trying to map it to SDTM

= TA projects do this work of understanding, share the
results in examples and research concepts
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Concept modeling

« We're using cmap tools, developed by IHMC

(Florida Institute for Human and Machine Cognition)
= Free, easy to use, can export to multiple formats

* We're also using conventions based on BRIDG

@ [ | [Observation Result] > ¢

The person or A test, examination, or A finding obtained by
organization that reports other activity that gathers an observation. Other Activity | 4
an observation. information about a subject.

An activity not

(Healthcare Encounter] + (Substance Adminlstration)v * otherwise classified.

Admission to or visit with An activity that administers Anything made. Includes
a healthcare facility or a product to a subject. drugs and devices. [ Composite Activity) o
healthcare provider.

An activity with multiple

; ; classifications. Often has
(Invaslve Procedure ] A (Speclmen Collection } c L SOMBONent Sub-actvitles.

An invasive treatment or An activity that takes a A sample taken from a
diagnostic procedure. sample for later analysis. subject or existing
Includes surgery. specimen for analysis.

(merom) X

A point in time.

[Variabie] <>
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Common data patterns
— direct test

« Test performed directly on a subject
= e.g., vital signs

(Subjectj

p
| \date/timej
participates in /v( —
v [ body p05|t|onj
4
f 1
Direct /vf
Test or |—may have—p \method)
Examination
\ y (@ .
| \Iocatlonj

results in

Result —has+has~>[data type]
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Common data patterns
— test on a specimen

- Labs, Microbiology, PK
» Histopathology on tissue specimens

participates in

c date/time
Specimen has
may have

i

results in '
Sl has »(material type)

is assessed by

|
may have method

results i”ﬁi’i’

value has data typ

Normal range/ ]

i

may have——p

)

Quantification range
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Common data patterns
-- test on an image

* Lesion assessments
« Some morphology and physiology

Subject

participates in

Imaging

Observation

resu

tsin

Image f’%

is assessed by

L] h __w| date/time
as

I

/y[ body positionj
may have

_____________________

location

Yy =
[ Observation )—may have

resu

ts in

.ih-,

l Result '—has—bhas data type

¢ cDisC




Common data patterns
-- compound test

* Questionnaires and similar structured instruments
- Some grading systems, e.g., in histopathology

or l Specimen I
| name
/v ]

participates in

g i Sy ey

I
i L] ((name )
ot i W '
Procedure consists of ] may have-{ method | .
i \ L ____! multiple of these !
i results in I

| component tests |
\ /

[ ————

X
)
)]
=
=
=
o))
1]
<
)l
c
o
=
o
)]
a
]
ct
Y
~+
<
)
I}

input to

Summary — computational
Test method
results in

l Result =* has bhas data type

¢ cDisC




Common data patterns
-- events as observation results

« For events which are medical conditions
= Adverse events, medical history, etc.

Subject

participates in

v

4 5y .
DOMAIN IES *
-
CAT <
SCAT determines | Events
<like
) this>
date/time has— «
- happenedidufingiml = @ .. . . _______________ ’
evaluation ) - | occurrence date/time range |
|nterva| 's__l <tlme frame> |__'_" —————— —ll must Overlap Wlth :
(recall period) i I\ evaluation interval ,:
____________ SOEEEIN
3 J |
|
results in i

zero to many !
occurrence date/time range]

"
Event has
this>

may have location
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Common data patterns
-- event occurrence and collection

* Adding “Any events” and SDTM OCCUR

" - o g ’
& participates in
Has ik / \
)l“!l
Event ( L
<like
this> "t e
@ ﬁl“!l
happened during may EZEITES
[ <time frame> | trigger iz «
?
! happened during
\ 7
- [ <time frame> |
+ YES 2
®

results in
one to many

occurrence date/time range]

M has

DOMAIN
date/time CAT may have
SCAT

evaluation interval
(recall period)
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Common data patterns
-- substance administrations

DOMAIN
CAT determine_(

7

A—*_“. participates N -
Products o k

SCAT

Have

Substance v |
Administrations using—p  <like ' date/time rangeJI
|

[
\E\.
date ime " <like this> this> g may trigge : !
as— « y trigger i
i | e > o)
I

. - recording of Adminisieation 28 dosing data
appened durin
evaluation PP 9 one or more

interval is I time frame I

(recall period)

uses location

¢ ;‘-)J: name
Product ——has
T

" Result ?—has i D i ST AR bessasparasasess ~
&d is one, of These substances administrations
are in DOMAIN/CAT/SCAT

[ H
i :
| and their date/time ranges E
I‘ overlap with the evaluation interval !

e e e e e e

?

results in YES
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Each of these patterns is a
“template” for research concepts

* This is not a complete set of templates

- Each of these templates is simplified, leaves some
things out
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All models are wrong;
some are useful.

~ (George Box

Slide courtesy of Abdul Malik Shakir



Uses for concept models

« Communicate with clinicians

= TA projects provide access to clinicians often not
routinely available

« Form the basis of tools for research concept
metadata creation

+ Highlight SDTM modeling issues
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SDTM Issue
— which method? — which date?

participates in
C date/time
Specimen has
Collection
may have
results in .
Specimen collection

Specimen has —b(material type)
Specimen collection and test both have methods

and test both have dates is assessed by
\ .

results in*
has data type

Quantification range

may have_>[ Normal range/ ]
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SDTM Issue
-- representing compound tests

(name)/ MITEST in MI domain QSTEST in QS domain
MITSTDTL in Ml domain

> .
has date/time /
__________________ .

participates in

Testing
Procedure

.._____.{ multiple of these

| component tests |
\ /

\
|
|

results in

(Resutt 12— s (atie }—nas-»{ Gata rpe
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SDTM Issue
-- which location?

participates in

O date/time
Imaging has
Observation /y(body position)
may have
results in e, .
* --1 i.e., imaging modality !
Image M- d

is assessed by

Yy =
[Observation )—may have

<+—— Where you looked

results in

hashas data type
may have Where you found something
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TA Example
Pulmonary Function Tests

« These are functional tests that require the subject
to perform tasks: maximal inhalation and
exhalation

» Results are variable
= Use “best” of multiple repeats to reduce variability
= Throw out “bad” efforts

* “Normal” isn’'t expressed as a range, but as a
predicted value
= “Percent predicted” more meaningful than raw value
= Somewhat analogous to “times ULN" for liver enzymes
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Spirometry concept map

[ Spirometry testing ]

procedure uses__p| Spirometer e

, \ may have

E— i
higs Eommpohent component data entry device

/ \‘ \‘ is usEj to enter
¢

results in . |
measurement tube for patlent software y

device to breathe into e

has Subject sex,
/ age, height,

v reports
) one or more SIS
Spirometry
report

~ rules for flagging

unacceptable efforts
and inconsistent value

Esults in e Used algorithms
Multiple efforts A nasw(unit ) to produce for predicted
includes —p, result / J value
for effort
error |

isusedin T TTTTm=---

“Normal” value

best result

Bestresult  Adjusted result
is used in
= Y /

~ calculation of

percent —results if
predicted value

~ -‘[identification ofJ

percent
predicted
result
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TA Example
Pulmonary Function Test solutions

« Repeat number (we used time points in Asthma,
but REPNO variable created for QT is better)

« Best result flag (handled as supplemental qualifier
REBRESFL)

* A way to flag inadequate results and why they
were inadequate (variable REIRESFL and
supplemental qualifiers REIRREAnN for reasons)

- REORREF and RESTREFN for reference results
(as opposed to ranges)

» Used device domains for properties of devices,
including algorithm used for predicted values
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TA Example
ECG devices

* The usual kind of ECG is done using one device, a
“regular” ECG machine

« For QT studies, the data from a “regular” ECG
machine is fed into a workstation for further
analysis, which can be done via automated
algorithms or can involve manual override
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ECG workstation concept map

( Digital waveform )4— Output of the

may be inputs to

tranferred/

ECG

transmitted

to

Processing Software
Device Algorithms

are

“regular” ECG machine

( Automated annotation)

performs

I
results in

[digital waveform

Annotated

used « uses
by

v

Processor
Hardware

Technician/
Cardiologist
may

input to

\ may perform

outputs

\

may perform performs

Construction
of superimposed
median beats

results in

Superimposed
median beats

may be
based on

inputs to

Measurement
of intervals
results in

[

Interval
measurements

]

{ Manual over-read)

results in

Manually adjusted
annotated
digital waveform




TA Example
ECG devices — compound device

 The variable SPDEVID introduced in the SDTMIG-
MD allows one to link a device to a record in a

findings domain.
= For QT studies ECGs, the basic ECG machine and the
ECG analysis workstation are used together

= Proposed RELDEV domain allows one to define a group
of devices and assign a value of SPDEVID to the group

« Device properties, including properties of software,
In device domains
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MELD concept map

~ )

Have at least 2

Dialysis
Procedures

|
happened during
prior 7 days
?
" S
|
has

{ N\ \* { N\

Creatinine PT INR Bilirubin

Result [ Result Result

v \ 7

input to inputs to inputs to

\ 4 \ 4 \ 4

@ ) ) 4 )

Creatinine PT INR Bilirubin

Scoring Scoring Scoring
. I J J . J

results in results in results in

Creatinine PT INR Bilirubin

Score Score Score
input to
MELD Scoring has—>
results in

MELD Score
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TA Example
MELD (Model for End Stage Liver Disease)

« SDTM issues, some still unresolved:
= When should this be in SDTM, when in ADaM?
= |fin SDTM, in CC (Clinical Classifications) domain?

= |fin SDTM, are the lab values represented in both the
LB domain and the CC domain?

= Where does the dialysis question go? Only in the CC
domain?
= Which variables do the scores go in?
* The computational formula is research concept
metadata that will appear in define, not in an
SDTM variable
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Research Concepts and SHARE

 This talk has concentrated on modelling research
concepts so that we can create their metadata

* Once a research concept has been created, it has

= BRIDG metadata

« Used to ensure consistency of modeling

* Can be “hidden” from users who don’t care about it
= SDTM metadata

» Supplemented with CDASH metadata
= Controlled terminology

« Relevant subsets for large code lists like unit, location,
method
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Asthma Therapeutic Area Work

Conoet ead Dlas o Pumoraey Finceon Tets. CDISCTAUG-ASTTa V10 pactage

Concept:Forced Vita Capaciy Domain: €

TEST:Forced ValCapacty

TESTCD: U
el [BRIDG based conceptvarable Attibute SDTH varibiels]
[cr2ses [Fvc_oe:
o Fe-os Via DOVAN=RE
[czezt [Fvc_oe:
[oRALCAVITY [FvC_oB: administration feoc
[sPROVETRY Fvc_os:
[from codeist cos452 Fvc_oe: Method REMETHOD

eten [FIC_0Bs D
lotetime Fvc_oe: Dote Range ROt
lteger Fvc_os: e Stucy Day Range ReDY
[TRUE, FALSE (SDTM NOT DONE,nul] _|FVC_OBS PerfomedObsenatn egaoningcator BLvalue RESTAT
[feetext [FVC_0BS PerfomedObsenaton negaionReason DSET<GC> temvalue Negation Reason REREASND
|free text. [FVC_RESP: valu Value NulFizvor - asen. |
[feecext IFvc_REs PerfomedCiricaResut.vaue PQ.crgnalTextvave: oRREs RIS
Resut
|decimat IFVC_RES PerformedCinicalResut vaue PQ.valve RESTRESN
|c28253, cagsos [Fvc s witoode FEORRESL,
Imt. Fvc Rese RESTRESU
[TRUE, FALS (SDTM Y, nul] [FVC_RES PerfomedCiricaResut baseineingcator BLvaue REBLFL
I Fie_res REORREF,
3 = eeren e
ldecinal [Fvc 75 RESTREFR
[cas253, cagsos [FVC_RES ReferenceResutvaue Faunitoose I . see
[mCT [FVC_RES ReferenceResufvalue PO untdspayame vae el FEUE | peutunic
ncepts

[spirometer Device usedin testing | [ o0 |
| i

SDTM mapping
e Assumes RE domain

« What about use of test in
another domain?

Note BRIDG mapping

*  Want if for consistent and well
structured concepts (Templates)

« Don't want to see it after that

Slide courtesy Dave Iberson-Hurst
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Concept

L4
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N~

Forced Vital

C111361

—_)

C111361

Result

C28254

C48505

SPIROMETRY
Location

ORAL CAVITY

— Reason
Not Done
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Natural
language
aliases for
BRIDG class
and attribute
information
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Example research concept metadata

-- Liver elasticity

/ Attribute\ value(s) SDTM variable(s)
( \ [c12392
Location MOLOC
LIVER
pre-specified properties of test
C106517
Method MOMETHOD
ELASTOGRAPHY
Date Range datetime MODTC
collected properties of test
Study Day Range integer MODY
MOORRES,
Result Value (numeric) decimal MOSTRESC,
collected properties of MOSTRESN
response
Result Unit el HIOGIRIEEL]
kPa MOSTRESU




Research Concepts in SHARE
Next steps

» Decisions about research concept representation
= How big is a research concept?

= Exactly what metadata is needed?
* What CDASH metadata?

 Figuring out how to make full use of them
= Protocol schedule of events
= CRF setup

= Database setup

= SDTM creation
* Define files
* Value level metadata

= Analysis

¢©coisc -
R R R R R R RRRRRRRRRRRRRRRRRRRRRRRRBRERRRRRRRRRRRRRR



