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This talk is about using the
USDM as the foundation
for much of what we do and
the potential for the
removal of silos and
automation.

It is about the sharing of
ideas.
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Old Ideas Whose Time Has Come

« We [industry] have been looking at
removing silos for a decade or
more

* We have been looking at
“eProtocol” for probably two
decades or more

« DDF, USDM, ICH M11,
precisonFDA ... all these initiatives
/ standards are making it a reality

cdisc

DIA 2013

A

Remove Silos

Organisation Defintions

Industry Definitions
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data’knowledge

Making better use of data
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Johannes
Ulander

We help our customers make better use of
their primary asset, the clinical data.

Contact

One Model: USDM at the Centre

Study Design

The technology d ator impl
single linked model. The heart of the model
is provided by the USDM.

The USDM provides the ability to define the
overall study design and logic and provides
the foundation for everything that follows.

e

Technology Demonstrator

The rator i the model
described here and then populates it with data to show the
concepts working.

We have leveraged the test data provided by the
TransCelerate / CDISC DDF project taking the LZZT protocol
and associated raw data and loading these data into a single
model. From that we can automatically extract SDTM, aCRF
and define.xml. Data capture instruments can also be driven
from the metadata

dih@data4knowledge.dk

kwl@data4knowledge.dk
Study Detail

Biomedical Concepts are already linked into
the USDM and provide the necessary detail
and precision not normally found in existing,
paper, protocols. BCs define the data to be

collected and provide the basis for the data
contract, the data needed to meet the
study’s needs

Future work will look at such topics as subject and site

Overview burden, study risk and study cost.

Scan the OR code to see a video ==

of the demonstrator in action %ﬁlﬁl‘@
ME
Eiﬁ

Over the past few years, the partners at d4k
have worked on ways in which the handling of
data can be improved, silos removed, and
automation increased. But showing these ideas
in action requires more than a few slides. To
this end, we at d4k have built a demonstrator to
illustrate the potential of using the Unified
Study Definitions Model (USDM) with
Biomedical Concepts (BCs) providing the

Operational Data Views

foundation for the automation of downstream o o . The expanded USDM model can serve many
processes that industry has been lacking. Z:f :fﬂssnigrce‘::::é"‘is:'r:nﬂ’:?e'::::::"°"’ v purposes. Many of the artefacts required
5 R e o= within clinical development are simply

recruitment. This information is expanded e extracts, exports or views, of one
The demonstrator implements USDM version 3, to include more details needed to link consiste'nt vl e sat (‘,f data
CDISC Biomedical Concepts, CDISC Controlled subject data into the model. N
Terminology, GDISC SUTH, and theemerging Protocol: The entire protocol can be
B —

ubject Data the M11template.

provides the foundation to link subject data to
the study design thus allowing the automated
generation of SDTM without the need for any

Specific Views: Tailored views for specific
roles, e.g. EDC build, data monitoring, can

We now have a full study definition to which
be accommodated.

subject data can be linked. This then

rogramming. This same design can also be et i

5se3 for the generation of subgmission Reaoed creates a single linked graph containing fﬂllgnféach";e and human readable exports
5 > i : iguration.
artefacts and this poster discusses how an both the study design plus the data; no more or configura _ )
implementation b:sed upon the USDM can silos! CRF & Define: Data capture specifications,
L Itipl B aCRFs and Define.xml can be generated
E e R BRI from the model prior to a single data point
SDTM & Other Exports being captured.

Key Takeaways: SDTM: As already noted the model
pp! the ion of
SDTM datasets capable of supporting

multiple versions of SDTMIG.

We can now link SDTM to the data. The SDTM is
linked to a small model (the CRM) that models the
intricacies of observations. This model is also
linked to the BCs (in fact BCs should be based on
this model) such that there is a link from data to BC
to SDTM. A similar approach can be taken with
other data exports

USDM is the foundation industry has been
missing

USDM opens the door to multiple new
innovations and approaches

The TransCelerate end-to-end Digital Data
Flow vision is achievable today

And many more: The expanded USDM
modelis not limited to the above exports or
views. Many other use cases and exports
could be envisaged such as subject
journey, site risk, TMF and CTMS.
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USDM as the Foundation

1. USDM is the foundation

2. Add the “data contract”

3. Attach subjects and their data
4, Link to SDTM

... and use ...
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Subject Data
T
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Technology Demonstrator

» A Powerpoint just doesn’t do the job "

-+ * Need to see the ideas in action
~+-+ Implemented in Python, FastAPI with
a Neo4j database

« Has a basic User Interface (Ul)

f.20 « We are continuing to work on it

[ 2 L
Cd ISC 2024 US CDISC+TMF Interchange | #Clear DataClear Impact



21.

2.2.

2. Objectives

Primary Objectives

The primary objectives of this study are

To d ine if there is a y relationship (overall
Type 1 error rate, ¢:=.05) between the change in both ADAS-Cog (see
Attachment 1.ZZT 2) and CIBIC+ (see Attachment LZZT.3) scores, and
drug dose (0, 50 cm? [54 mg], and 75 cm? [$1 mg]).

T'o document the safety profile of the xanomeline TTS.

Secondary Objectives

The secondary abjectives of this study are

To assess the dose-dependent improvement in behavior. Improved scores
on the Revised Neuropsychiatric Inventory (NPI-X) will indicate
improvement in these areas (see Attachment LZZT 4).

Ta assess the dose-dependent improvements in activities of daily living.
Improved scores on the Disability Assessment for Dementia (DAD) will

P S . B e

| Protocol Attachment LZZT.1
c Schedule of Events for Protocol H2Q-MC-LZZT(c)
1
L
I
VISIT. 1 2 3 4 £
1 ACTIVITY. WEEK -2 -3 o 2 4
Informed consent X
R P — x
Hachinski 54 x
MMSE 10-23 X
Physical examination X
Medical History X
Habits X
Chiest Xoriy X
Apo E genonvping x
Patient randomized X
Vital signs Temperature X X X X X
Ambulatory ECG placed X
Ambulatory ECG removed X
ECG X X X
Placebo TTS test X
= —— -

cdisc

[

o

Chest my

st
poctpiog

e

vasigs

p—
.

x

Paper to eProtocol using USDM

UNIFIED STUDY
DEFINITIONS MODEL
(DDF)

P
Notes

*Reusing the work from the CDISC DDF / USDM
project and the Microsoft Excel load files

*Using the CDISC Pilot Study LZZT

*Using USDM v3.0

NS

BT e bt g (P o it “_.-../"‘-mo"-%...J
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‘The Detailed Design

1
ilf

Ly

d4k Study Browser  STUDIES STATUS

Study
Details
- Treatment Treatment Treatment Treatment
One Two Two Two
=) -=3 Week2  Weekd  Week6  Week8
o3 \&E w < None 4.0 None 3.3days -3.3days -3.3days -3.3days -
& ) hours
3 X = Informed consent SX
Inclusion and o X
e — exclusion criteria Graphical View
B Patient number X
. igned /—._‘.M. Male (C66731, C20197) )
= 1 Date_Time | — date_time
/ /_——bj_'ﬁ Female (C85731, cmm;:
‘EE!K— - Result —| —b‘mding.
\—pu Unknown (C66731, cimi::

= UNOIFFERENTIATED, Intersex (C66731, C45908) )

;'m - coding ——————{ SEX, Sex (PO00001, D100002) |

0

Notes

*USDM provides the solid foundation
*Provides the SoA
*Provides the SoA+ (SoA plus observations)

2024 US CDISC+TMF Interchange | #Clear DataClear Impact
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Add in a “Data Contract”

g = = = d4k Study Browser STUDIES STATUS

L7 List of planned data points 6}
14 * = Note: BC Properties for study - select data collection:TRUE
3 . - = Rnwsﬂ Q  Begin typing to search
.‘-"”:‘ . R = =) . = =d Time
. 4 5 = 7 5 T = Timeline  Visit Point  Activity BC Property Data Contract URI
_." . = Main Screening  P2W Chemistry Sodium Laboratory Test ¥ y-cdisc-pilot-izzt/1c3fbecé-fde7-46ba-a31c-
= Timeline 1 Me rement Fasting Status f6f-8cf
= Main Screening  P2W Chemistry Laboratory Test https://study.dak.dk/study-cdisc-pilot-lzzt/1c3fbec6-fde7-46ba-a31c- F
Timeline 1 Measurement Result 7fa41032a9ad/a268e144-e432-44d3-bd81-07f7330ca71d
- —= E \%alavity Unit https://study.dék dk/study-cdisc-pilot-izzt/1c3fbect-fde7-46ba-a31c-
/ 7fa41032a9ad/04c930d3-1ada-4725-8874-b4c19aa3009a /—D M, Male (C66731, C20197)
N Ote s ice https://study.d4k.dk/study-cdisc-pilot-lzzt/1c3fbec6-fde7-46ba-a31c-
7fa41032a9ad/c1436f0d-6d37-496e-a31c-0065e396edaf > F, Female (86731, C16576)
K rmps //study.dak dk/study- cd-swulo« Izzt/lchbecHde7~46ba a3lc-
*The data contract is the set of data points needed to meet the \ L BT
needs of the study. PORFENTATE, s s, )
*Expands the SoA+ (e.g. observations repeated across visits)
Test —D coding ——® SEX, Sex (DO000O1, D100002)

*The URIis the barcode for a single atomic data point, a unique

. identifier that persists forever.

- . *Can be used for multiple purposes: external data providers, long
g term retention of data ...

: /

il -
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Link the Subject Data

USUBJID
01-701-101
01-701-101
01-701-101
01-701-101
01-701-101
= —| fo1-701-101
01-701-101
01-701-101

01-701-101

C_URI
tps://study.d4k.dk/study-cdisc-pilot-lzzt/fad1b568-9218-4d89-b470-b37fcb6f4d8d/eed3c040-
18-42c9-bfch-325c418c583e/e6414864-10ec-4040-bd22-e698d8b31790
tps://study.d4k.dk/study-cdisc-pilot-lzzt/fad1b568-92f8-4d89-b470-b37fch6f4d8d/eed3c040-
18-42c9-bfcb-325c418c583e/09ff222c-e45e-43a4-a27b-1f9409474ae8
tps://study.d4k.dk/study-cdisc-pilot-lzzt/fad1b568-92f8-4d89-b470-b37fcb6f4d8d/15ece647-
6b-4aa2-b5ad-453bf27¢c12c1
tps://study.d4k.dk/study-cdisc-pilot-lzzt/fad1b568-92f8-4d89-b470-b37fcb6f4d8d/955c7c7a-
c6-4e79-881a-f73f10360c33
tps://study.d4k.dk/study-cdisc-pilot-lzzt/fad1b568-92f8-4d89-b470-b37fch6f4d8d/eed3c040-
18-42¢9-bfcb-325c418c583e/86d2e9¢9-97a4-4577-a97¢c-718bd1ecac5a
tps://study.d4k.dk/study-cdisc-pilot-lzzt/fad1b568-92f8-4d89-b470-b37fch6f4d8d/eed3c040-
18-42c9-bfcb-325c418c583e/a6582ef6-6409-4ce8-8e99-33b656¢1492b
tps://study.d4k.dk/study-cdisc-pilot-1zzt/8877fb52-ea80-4dc8-b99f-341d70c5a796/4b7708f0-
b3-4995-b188-ca426fe5c02e
tps://study.d4k.dk/study-cdisc-pilot-1zzt/8877fb52-ea80-4dc8-b99f-341d70c5a796/1b2e1fa0-
5e-4b88-a019-70a29cd50ce7
tps://study.d4k.dk/study-cdisc-pilot-1zzt/e9de10ff-c6c0-45c6-812a-685d20747ce7/4b7708f0-
b3-4995-b188-ca426fe5c02e

DATAPOINT_URI
https://study.d4k.dk/study-cdisc-pilot-lzzt/fad1b568-92f8-4d89-b470-b37fch6f4d8d/eed3c040-
d618-42c9-bfch-325c418c583e/e6414864-10ec-4040-bd22-e698d8b31790/01-701-1015
https://study.d4k.dk/study-cdisc-pilot-lzzt/fad1b568-92f8-4d89-b470-b37fcb6f4d8d/eed3c040-
d618-42c9-bfch-325c418c583e/09ff222¢-e45e-43a4-a27b-1f9409474ae8/01-701-1015
https://study.d4k.dk/study-cdisc-pilot-lzzt/fad1b568-92f8-4d89-b470-b37fch6f4d8d/15ece647-
e76b-4aa2-b5ad-453bf27¢12¢1/01-701-1015
https://study.d4k.dk/study-cdisc-pilot-lzzt/fad1b568-92f8-4d89-b470-b37fcb6f4d8d/955¢c7c 7a-
aec6-4e79-881a-f73f10360c33/01-701-1015
https://study.d4k.dk/study-cdisc-pilot-lzzt/fad1b568-92f8-4d89-b470-b37fch6f4d8d/eed3c040-
d618-42c9-bfch-325¢418c583e/86d2e9¢9-97a4-4577-a97¢-718bd1ecac5a/01-701-1015
https://study.d4k.dk/study-cdisc-pilot-lzzt/fad1b568-92f8-4d89-b470-b37fch6f4d8d/eed3c040-
d618-42c9-bfch-325¢418c583e/a6582ef6-6409-4ce8-8e99-33b656¢1492b/01-701-1015
https://study.d4k.dk/study-cdisc-pilot-1zzt/8877fb52-ea80-4dc8-b99f-341d70c5a796/4b7708f0-
0eb3-4995-b188-ca426fe5c02e/01-701-1015
https://study.d4k.dk/study-cdisc-pilot-1zzt/8877fb52-ea80-4dc8-b99f-341d70c5a796/1b2e 1fa0-
deb5e-4b88-a019-70a29cd50ce7/01-701-1015
https://study.d4k.dk/study-cdisc-pilot-lzzt/e9de10ff-c6c0-45c6-812a-685d20747ce7/4b7708f0-
0eb3-4995-b188-ca426fe5c02e/01-701-1015

VALUE
64
mmHg

58.00.00

57
BEATS/MIN
0

u/L

-

Notes

and the data value

b

*The data loads require a triple of the subject identifier, the data contract URI

*This allows for data to be linked into the overall data, in bulk or individually

2024 US CDISC+TMF Interchange | #Clear DataClear Impact
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Link SDTM

N A
- C e

Notes

*We have a small model that models what an
e observation is ‘
: 471 | eLink the SDTM IG via the SDTM Model to the L
: observation model '
*Link BCs to the same observation model \ :
*\We take this further in that allthe BCs we use are \ s @
based on that same observation model
*Can link to multiple versions of the IG
*Can link to other models otherthan SDTM

O
@
===
S O

. &

& @,

{ ©
® Y s i 2024 US CDISC+TMF Interchange | #ClearDataClearlmpact 14



And so ...

2. Objectives

24, Primary Objectives

The primary objectives of this study are

ype | error ate, @~ 05) between the change in both ADAS-Cog (see
Attachment 1ZZT.2) and CIBIC+ (see Attachment 1ZZT 3) scores, and
drug dose (0, 50 em? (54 me], and 75 cm? (81 mg)).

« To document the safety profile of the xanomeline TTS.

22. Secondary Objectives
The sccondary objectives of thi study are
« To assess the dose-dependent improvement in bebavior. Improved scores
o the Revised Neuropsychiatic Inventory (NPL-X) willindcate
improvemcnt in thes arcas (sce Attachment 12771 4)

. Tos v i daily lving.
Improved scores on the Disability Assessment for Dementia (DAD) will
indicate improvement in these arcas (sce Atischment LZZ1.5).

+ Toassess the dose-depender

cognition that inegrates attcntion concentration tasks. The Alshcimer's

Discase Assessmen 4 item Cognitive Subscale, hercafter eferred

1038 ADAS-Cog (14), will be sed fo this assessment (e Attachment

« Toassess the treatment response as a function of Apo E genotype.
r—

data
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SDTM LB Domain Data
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L

STUBYE. DOUAN USRSD LBSED NTESTCD (EST SCAT KSCAT LSOMIES

SDTM Data )

aCRF

define . xml
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Present Raw Data

Property

Laboratory
Test Result

Laboratory
Test Result

Laboratory
Test Result

Laboratory

Value

41

27

23

DataPoint URI

https://study.d4k.dk/study-cdisc-pilot-lzzt/6f26a59¢-
8216-40dc-8d86-ba0f0042188b/22d2ea74-38d9-4be3-
b07a-e7f8b5a0cfb7/01-701-1015

https://study.d4k.dk/study-cdisc-pilot-lzzt/fad1b568-
92f8-4d89-b470-b37fch6f4d8d/22d2ea74-38d9-4be3-
b07a-e7f8b5a0cfb7/01-701-1015

https://study.d4k.dk/study-cdisc-pilot-lzzt/0f7dba56-
d380-413a-91c1-cf0da50312¢c8/22d2ea74-38d9-4be3-
b07a-e7f8b5a0cfb7/01-701-1015

https://study.d4k.dk/study-cdisc-pilot-lzzt/8877fb52-

Q

Begin typing to search ..
DataContract URI

https://study.ddk.dk/study-cdisc-pilot-lzzt/6f26a59¢c-
8216-40dc-8d86-bal0f0042188b/22d2ea74-38d9-
4be3-b07a-e7f8b5alcfb7

https://study.d4k.dk/study-cdisc-pilot-lzzt/fad1b568-
92f8-4d89-b470-b37fcb6f4d8d/22d2ea74-38d9-4be3-
b07a-e7{8bSalcfb7?

https://study.d4k.dk/study-cdisc-pilot-lzzt/0f7dba56-
d380-413a-91¢1-cf0da50312¢c8/22d2ea74-38d9-
4be3-b07a-e7f8b5alcfb7

https://study.d4k.dk/study-cdisc-pilot-lzzt/8877fb52-

Subject Data
TBD
Rows:n
Site Subject BC
701 01-701-  Alanine Aminotransferase
0 1015 Concentration in
Serum/Plasma
701 01-701-  Alanine Aminotransferase
1015 Concentration in
Serum/Plasma
701 01-701-  Alanine Aminotransferase
1015 Concentration in
Serum/Plasma
701 01-701-  Alanine Aminotransferase
e -
o
O -
=]
® o
-~

Notes

e Thedatain its natural form

2024 US CDISC+TMF Interchange | #ClearDataClearlmpact
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d4k Study Browser STUDIEs STATUS

SDTM LE Domain Data o)
Data queried Trom the database for the Lab-mamn,' Test Results domain
STUDYID DOMAIN USUBJID LBSEQ LBTESTCD LBTEST LBCAT LBSCAT LBORRES LBORRESU LBRESSCL LBRESTYP LBCOLSRT LBORNRLO LBORNR
HIQMC- LB o1-7l- ALP 34 uiL
| H2IME LB 017 ALP L] WL
SDTM VS Domain Data | LZZT 1015
Data queried from the database for t
HIQMC- 1B o-rMn- ALP 41 UyL
STUDYID DOMAIN USUBJID L2Z7 1015
0 H2Q-MC- Vs 01-701- HZQME- LB -7 ALP 43 UiL
Lzzr 1015 L7727 [ 5
H2Q-MC- vs 01-701-
77T 1015 HIgh- LB -3 ALP 47 Uit
LZZT 1o1s
H2Q-MC- vs 01-701-
L2zt i HIQMC- LB 09-701- sLP 53 UL
H2Q-MC- vs 01-701- DIABP 59 mmHg Screening Screening PTIM
LZZT 1015 2
H2Q-MC- vs 01-701- DIABP Al mmHg Sclunlng Scl!emng PT2M
LZZT 1015 2
H2Q-MC- vs 01-701- DIABP 68 mmHg Screening Screening PTSM
LZZT 1015 2
H2Q-MC- vs 01-701- DIABP 51 mmHg Baseline Treatment PTIM
LZZT 1015 1
=)
e e N
; ® Notes
e °
8 L ]
° * Can export the data into SDTM via query
i e & —& * Derived data is handled
2 . I3 ”»
foie ® : * Thesolution can handle the “unexpected
o iliiim * Think about the data, not how it is presented
N [1 N I
* |tworksin ‘real time
L )

L L
Cdlsc 2024 US CDISC+TMF Interchange | #ClearDataClearlmpact 17



d4k Study Browser STUDIES STATUS

SDTM VS Domain BC Links

Configure Domains

Set set of BCs linked with the SDTM Vital Signs Domain

Biomedical Concepts Linked with VS Domain

¢ o d4k Study Browser STUDIES STATUS i i
2 A" Rows: n Q| Begin typing to searc

Name

R T SDTM LB Domain BC Links
P G ° Set set of BCs linked with the SDTM Laboratory TestRed Diastolic Blood Pressure

Biomedical Concepts Linked with LB Domain Heart Rate

Re 3
ons n Height

Name

Alanine Aminotransferase Concentration in Serum/Plasm| Systolic Blood Pressura

Albumin Presence in Urine Temperature

®® 0 ® ®

Alkaline Phosphatase Concentration in Serum/Plasma Weight

Aspartate Aminotransferase in Serum/Plasma

&

Creatinine Concentration in Urine

Hemoglobin A1C Concentration in Blood

® ® 6

Potassium Concentration in Urine

Sodium Concentration in U/’-' Y

Notes

w
L J
b3
0°‘'00
o

o0
200

* Allows for observations to be “assigned”to domains
Y * Allows forcustom domains etc
* Allows for data to be repeated across domains

N J/
L _
Cdl c 2024 US CDISC+TMF Interchange | #ClearDataClearlmpact 18




e e bt

Human data entry

Data Collection, aCRF and Define.xml

d4k Study Browser  STubes stamus

T — =
¢ = e Notes T
= .

o.ioile * Canusethe model to power much more than just - [

. SDTM
R * Drive data capture and multiple capture technologies e
Lt  Export of define.xml

Mot Stated
Native Hawailan ox Other Pacifc slander
n

®Black or Afrcan Ameri

* Export of annoted CRF
= —— e
e -
° — - - =4
& . s === = =
o -
8 e e & S— -
° - -
e ® ° - f ——_ =
o o =
-~ -

LL L
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And Next ...

2. Objectives

2.2. Secondary Objectives

‘The secondary objestives of this study are

.+ Tomses " in behavior
on the Reviscd Newropsyehiatrc Tnventory (NPL-X) will indicate
improvement in these areas (see Attachment 27T 4)

+ o sasessthe dose-dependent improvements in activitics of daily lving.
Tmproved scores on the Disabiity Assessout for Dementia (DAD) will
indieate improvement in these areas (see Atlachment LZZT.5).

To assess inan of
conition that infegrales attention‘soncentration facks, The Alzheimer's
Discase Assessent Scale-14 item Cognitive Subscale, hereafier referred
t0 a5 ADAS-Cog (14), will be used for this assessment (sce Attachment
LZZT2),

+To assessthe treatment response as a function of Apo E gernorype.
e e,

data

caisc

Sutyect Data.
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More Info

S 2. Objectives
Ve 2.4. Primary Objectives
(S Thhe primary objestives of this sudy are
* £ L]
@,
CIEEEERE ®
e

<‘ Data Load (3]

Cdlsc 2024 US CDISC+TMF Interchange | #Clear DataClear Impact 21


https://d4k.dk/wp-content/uploads/2024/06/usdm-load.mp4
https://d4k.dk/wp-content/uploads/2024/10/2024-10-bc-forms-and-define.mp4
https://d4k.dk/wp-content/uploads/2024/10/2024-10-create-subject-informed-consent.mp4
https://d4k.dk/2024/08/09/usdm_pondering-2/

;:-;5;?55 Summary

-+« USDM provides the strong foundation

..+ We extended USDM ...

- Established the data contract Contact Details

i « Linked in the subject data

. Linked in SDTM dih@datadknowledge.dk
e . M) Dave Iberson-Hurst

Allows for data capture
Extracted SDTM, aCRF and define.xml

* And more to come ...

> ©
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mailto:dih@data4knowledge.dk
https://www.linkedin.com/in/daveibersonhurst/
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