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Why do we need a Study URI?

What is a Study URI? (clue | = Identifier)

What a Study URI is good for!

Challenges when assigning URIs for 20.000+ studies

Ideas for next steps / Fundamental enablers
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Lifecycle of medicines
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We are one of only a handful of

companies to span the entire
life-cycle of a medicine from
research and development to
manufacturing and supply, and the

global commercialisation of
primary care and speciality care

medicines.



Lifecycle of medicines
Changing pharma landscape
Reuse and transparency
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Clinical studies have long life cycles
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Clinical studies have many synonyms
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Legacy clinical study (meta)data

ZENECA (IC)
4522IL./0096

AstraZeneca
D3562C00096
AURORA
EudraCT
2004-001741-15
“study 96”

ClinicalTrials.gov
NCT00240331 I o I



The Pragmatic Programmer
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* Don’t assume it -- Prove It

» Use Tracer Bullets to Find the Target

 DRY - Don’t Repeat Yourself

Andrew Hunt
David Thomas

Foreword by Ward Cunningham
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Legacy clinical study (meta)data
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AZT ID
D3560L000320
D3562C00096
D3562C00093

MLCS_MS_STUDY_ID IMPACT TRIAL_NO
24272 10181
24433 10017
24489 10765

AZP_ID
CRESTOR
CRESTOR
CRESTOR

v

ZENECA (IC)
4522IL./0096

AstraZeneca
D3562C00096
AURORA
EudraCT
2004-001741-15
“study 96”

ClinicalTrials.gov
NCT00240331 I o I



Data Integration

T—
W  Study Codes

AZT ID | MLCS_MS_STUDY_ID IMPACT_TRIAL NO AZP ID
D3560L00030 24272 10181 CRESTOR
D3562C00096 24433 10017 CRESTOR
D3562C00093 24489 10765 CRESTOR

ZENECA (IC)
4522IL./0096

Code value Code type Source Source colul Source ID column Source ID Code URL AS t r aze n eC a
D3562C00096 AZ Trial ID AZT_ID AZT_ID D3562C00096 https://data.pharma.abc/clinicaltrial/ D3562C00096 & D3562C00096
4522IL/0096 Other MLCS MS_STUDY_NAME MS_STUDY_ID 24488
amos o @ - e AURORA
D3562C00096 DCode MLCS MS_STUDY_SYNONYMS MS_STUDY_ID 24488 E d CT
45221L/0096 Other IMPACT TRIAL_ALIAS_CODE TRIAL_NO 10017 2004 00 741 15
D3562C00096 DCode IMPACT SPECIAL_NAME TRIAL_NO aTas}
2004-001741-15 EudraCT W REGULATORY_REF TRIAL_NO 10017 https:/www.clinicaltrialsregister.eu/ctr-search/search?query=2004-001741-15 %

P — i1 /0
NCT00240331 NCT < Ll AT QR Y _REF TRIAL_NO 10017 https:/clinicaltrials.gov/ct2/show/NCT00240331 &
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AZ ClinicalTrials

€ C 0t @ hitps//datapharma.sbc/chinicaltrial/D3562000096 @

I AZ ClinicalTrials @ Swdies & Products 48 Information Advocates €5 Data Reuse  Lad Status

D3562C00096 (AURORA)
A study to evaluate the Use of Rosuvastatin in subjects On Regular haemodialysis: an Assessment of survival and mA

cardiovascular events (AURORA). A bouble blind, randomised, multicentre, phase lllb, parallel-group study to compare the Z E N E A I C I
effects of rosuvastatin (10mg oral) with placebo on assessment of survival and cardiovascular events when given to c R E STOR® ( )

subjects with end-stage renal failure on chronic haemodialysis treatment

45221/0096
W study Codes

The purpose of this study is to s¢~
haemadialysis. (From Brief Sumn

Description )
Code value Code type Source Source column Source ID column Source ID Code URL A S t r aZ e n e C a
®  stu
D3562C00096 AZ Trial ID MLCS-NG AZT_ID AZT_ID D3562C00096 https://data.pharma.abc/clinicaltrial/ D3562C00096 &
— D3562C00096
Other: 4522IL/0096 Other MLCS MS_STUDY_NAME MS_STUDY_ID 24488
Acronym
D-Code: AURORA Acronym MLCS MS_STUDY_ACRONYM MS_STUDY_ID 24488 A U RO R A
‘EudraCT:
NCT: D3562C00096 DCode MLCS MS_STUDY_SYNONYMS MS_STUDY_ID 24488 E d CT
45221L/0096 Other IMPACT TRIAL_ALIAS_CODE TRIAL_NO 10017 2004 00 741 1 5
D3562C00096 DCode IMPACT SPECIAL_NAME TRIAL_NO 10017
2004-001741-15 EudraCT IMPACT REGULATORY_REF TRIAL_NO 10017 https:/www.clinicaltrialsregister.eu/ctr-search/search?query=2004-001741-15 %
NCT00240331 NCT IMPACT REGULATORY_REF TRIAL_NO 10017 https://clinicaltrials.gov/ct2/show/NCT00240331 &

12 I



AZ ClinicalTrials Web Ul: Study Page
Combined information from different databases

€ C 0t @ hitps//datapharma.sbc/chinicaltrial/D3562000096 @

TAZ ClinicalTrials

A Home / studi

D3562C00096 (AURORA)
A study to evaluate the Use of Rosuvastatin in subjects On Regular haemodialysis: an Assessment of survival and ‘\ol‘

cardiovascular events (AURORA). A bouble blind, randomised, multicentre, phase lllb, parallel-group study to compare the

effects of rosuvastatin (10mg oral) with placebo on assessment of survival and cardiovascular events when given to c R E STOR®
subjects with end-stage renal failure on chronic haemodialysis treatment

The purpose of this study is to see if rosuvastatin helps to reduce the number of heart attacks, strokes and cardiovascular deaths in patients undergoing

haemadialysis. (From Brief Summary / clinicaltrials.gov)

Description Metrics & Milestones Reuse
@ study Codes ©  Ccommon Study Data &  Product @ Indications
AZ Trial 1D: D3562C00096 Clinical plan description: CRESTOR AZP ID: CRESTOR Indication group description:
Other: 45200006 Outems: Renal (ESRD) Associated Product Information: Cardiovascular, Renal and

LSPC study: 0 CRESTOR, Crestor, Zahron, Romazic, MetabolismiCy]

Acronym: MIRORA Description: AURDRA Rosucard, Roswera, Suvardio, i i
D-Code: DA562C00096 . esoried OTHER CVGI, Other Project CV/GI, Indication description:
udy status: Reporte: ROSUVASTATIN Hypercholesterolaemia

EudraCT: 2004001741155 Category: R&D Spansared
i Information advocate:
NCT. NC 33 @ Phase code: 118 S0.MAN@ASUAZENECA.COM

Phase description: Phase 3
Delivery model: Internal

Details @ Detalls @

Details @ Detalls @
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AZ ClinicalTrials
Search

The most used feature in our web application user interface (Ul) is a
“Google-look-a-like” search box with autocompletion features.

Type any acronym, D-code, NCT number, product or substance...

nct002403|

4522AS_0004 4522AS/0004 - NCT00240305

Fi
p D3560L00002 NCT00240357

" D3562C00076 (ASTEROID)  4522IL/0076 - D3560C00076 - NCT00240318
Ther
MLC¢ D3562C00096 (AURORA) 2004-001741-15 - 45221L/0096 - NCT00240331

Study

idge. Other
Study

Study |
ca trials from
Study from systems

SUCh A2 MINUYLL, TIIanmmmasivi arnrmdg winmnwan IIIGIJ.BUV. T \.1\-":3\."-" 12 arnu uacas, FICGDC wornas

clinicaltrials@astrazeneca.com.
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AZ ClinicalTrials Web Ul: Study Page
Links to external study pages

o
/datapharma.abc/clinicaltrial /[D3562C0009 CT AURORA: Crestor 1 Ver_ = |_

B u-s. National Library of Medicine

TAZ ClinicalTrials S ClinicalTrials.gov

L C O @m

Find Studies v About Studies v ‘Submit Studies v Resources v About Site v

Home >  Search Results > Study Record Detall [ Save this study

AURORA: Crestor 10mg Versus Placebo in Subjects With End-stage Renal Disease (ESRD)

D3562C00096 (AURORA)
A study to evaluate the Use of Rosuvastatin in subjects On Regular haemodialysis: an Assessment of survival and mA ChnicalTrals.gov Idantier: NCTUO240331

cardiovascular events (AURORA). A bouble blind, randomised, multicentre, phase Illb, parallel-group study to compare the Tha safety and scientific validity of this study is the.
effects of rosuvastatin (10mg oral) with placebo on assessment of survival and cardiovascular events when given to c R E STOR@ e B
subjects with end-stage renal failure on chronic haemodialysis treatment Listing a study does nol mean it has been evaluated by the
The purpose of this study is to see if rosuvastatin helps to reduce the number of heart attacks. strokes and cardiovascular deaths in patients underacing U, Federal Govemment. Read our disciaimer for defali.
haemadialysis. (From Brief Summary / clinicaltrials.gov)

®  Study Codes sponsor:
Description Metrics & Milestones
Code value Codetype  Source Source column Source IDcolumn  Source D Informaticn provided by:
AsiraZeneca
@  study Codes q 03562000096 AZTriallD  MLCSNG  AZTID AZTID D3562C00086
‘Study Details Tabular View Study Results Disclaimer [l How to Read = Study Record

AZ Trial 1D: D3562C00096 45221L/0096 Other MLCS MS_STUDY_NAME MS_STUDY_ID 24488
Other: 45221L/0096 Study Description Goto

AURORA Acronym MLCS MS_STUDY_ACRONYM MS_STUDY_ID 24488
Acronym: AURORA

Brief Summary:

D-Code: = [D3562C00096 DCode MLCS MS_STUDY_SYNONYMS MS_STUDY_ID 24488 The purpase of this study is 1o see If rosuvastatin helps 1o reduoe the number of hean attacks, strokes and cardiovascular deaths in patients undesgoing
EudraCT: 2004-00174115% haemodialysis.
NeT NCTO0240331 & 45221L/0096 Other IMPACT TRIAL_ALIAS_CODE TRIAL.NO 10017

D3562C00096 DCode IMPACT SPECIAL_NAME TRIALLNO 10017

Details © 2004-00174115 EudraCT IMPACT REGULATORY_REF TRIAL_NO 10017 hitps://www.clinicaltri eufctrsearch y 001741-15%

— NCT00240331 NCT IMPACT REGULATORY_REF TRIALNO 10017 https:/yclinicaltrials. gov/ct2/show/NCT00240331 &




AZ ClinicalTrials Web Ul: Study Page
Metrics & Milestones details and graphs

L c 0

dies & Products 38 Information Advocates &5 Data Reuse Lad Status @ Sign In

D3562C00096 (AURORA)
A study to evaluate the Use of Rosuvastatin in subjects On Regular haemodialysis: an Assessment of survival and mA

cardiovascular events (AURORA). A bouble blind, randomised, multicentre, phase lllb, parallel-group study to compare the

effects of rosuvastatin (10mg oral) with placebo on assessment of survival and cardiovascular events when given to c R E STOR®
subjects with end-stage renal failure on chronic haemodialysis treatment

The purpose of this study is to see if rosuvastatin helps to reduce the number of heart attacks, strokes and cardiovascular deaths in patients undergoing

haemadialysis. (From Brisf Summary / clinicaltrials.gov}

Description Metrics & Milestones L Metrics

~—— _Hm

W Sstudy Codes | Recruitment details

AZ Tral 1D: 03562600006 [ p—

2000

Other: 45221L/0096
Acronym AURORA 2500
D-Code: D3562C00096
EudraCT: 00174115%
NCT: NCT00240 o
Detals @ .
— |

Label Planned (CTMS) Actual (CTMS)
Patients screened/enrolled 2900 2998
Patients entered treatment/randomised 2700 270

Patients completed trestment 2700 [

Patients dropped teatment 65

Totsl sites aetiveted a 286
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AZ ClinicalTrials Web Ul: Study Page
Information to support Reuse

ies & Products 48 Information Advocates &% Data Reuse L Status

D3562C00096 (AURORA)

A study to evaluate the Use of Rosuvastatin in subjects On Regular haemodialysis: ar * T ot
cardiovascular events (AURORA). A bouble blind, randomised, multicentre, phase It
effects of rosuvastatin (10mg oral) with placebo on assessment of survival and cardic

subjects with end-stage renal failure on chronic haemodialysis treatment Descrlptlon Metrlcs & MIleStones REUSE
The purpose of this study is to see if resuvastatin helps to reduce the number of heart attacks, strokes and &
haemodialysis. (From Brief Summary / clinicaltrials.gov)
- . ~ X . .
Description Metrics & Milestones Reuse s Data Reuse Overview @ Data&Document &  Human Biclogical
Locations Samples (ABBA)
Consent Review (iCART): Link &
Q) Study Codes ©®  common Study Data Total Subjects: 1219
SDs: 86 -
Internal Sharings: 2
AZ Trial ID: 03562600096 Clinical plan description: CRESTOR SpS2- 8 Total Samples: 3188
Other: 45221L/0096 Outems: Renal (ESRD) External Sharings: Not yet
LsPC .0 - N
Acronyr AoAoRA ST, available EntimICE: 4 Sowrce Courtries: 20
Code: e Study status: Repor . & . Expiry date(s): 06-0CT-202306-
EudraCT: 00174115 Category: R&D Spansored New Data Reuse Proposal: Link CARTDEV: 43 0CT-2028
NCT: NCT00240331 % Fhose code: MB Clinii: 5
Phase description: Phase 3 : Previous sample requests: 3
Delivery model: Intermal GEL: 9
Genetic samples available: YES
Detal: @ peak® | ] Range of DNA (ug): 0.831-627.1
| Details @ Details @ Details @
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AZ ClinicalTrials Programmatic access
Other applications and notebooks

Z Jupyter 2018-04-05 AZCT compared to CT.gov Last Checkpoint Yestercay at 10,07 Al (unsaved changes) [T

The MetaDataHub - Integrating, Fe En Ve e Cd Kemd
searching and presenting study B[+ 8[|+ +]Hra]m[c[n]cm +][=
descriptive information

Help Not Trustea Pyhon3 @

Elisabeth Nyman, Kerstin Forsberg & Michail Doulis AZCT compared to CT.gov
PhUSE EU Connect 2018

™ pi aBOU StUies WM SX1EMal Mformation. Te 15 done USINg the R&D Da1a Hub and consist of me
f0B0WING 518P5 LSING e RAD Data hud,

+ Gl Infernal information about shudles via AZ ClincalTrials (AZCT)
+ Gel Exiemal informaiion aboul studies via ClinicalTrials gov (CT gov)

+ Cross reference Ihe igentifiers by look ups

+ Merge the two lock ups into a Cross reference table

+ Comine the Cross reference tathe with the intemal and the Extmal informaticn

Coorty. Later an this will polentially be incorporated in the RED Data Hub as ane of more standard views (Canonical o AppicationSpeciic)

@ Symiscea-cOPD ‘Source: hitps:dbitbucke! asirazeneca nel/projects/CDUrEpOS/MICSNg-notebooks/biowse!201 H/2018-04.05% 2047 CT %2 0compared: Toou
8 shavety
Daetpe + + = In [21]: M import pandas as pd
| csPoste From :-.-uy 1-5.;« nan
| SR Ose import requests
o . set_optlon(“max_coludath’, 306}
Lo from pandas import ExcelWriter
e < LS O L o
Sadions (S " Internal information about studies via AZ ClinicalTrials (AZCT)
g i g g g g ] g ] B g g H H Information Advocate info
. Inc| nameemad via PRID IOK-up, uSing a AZCT endpoint
1 in [22]: MW I4s - pd.read_jsom('https://clinicaltrials-api.astrazensca.net/v2/mlcsng/information advocates')
Ias = 1as[['IA_10', 'displayname’]
AZTO . Aes SweyTie vy Copcive % : . )
OSOA0ON  SUN A 12:don Doubetind, Doute-dummy Fansemes oo o : 1as - 1s.rensme(columns-{ displayhane s "CISD WAIE'))
Parsa gocp Toeufpomdise  COPDwE symghm - Patent ok 6
SO Pt ¢ 16 e than e s
OSIUIC00M2  SHNE A 6Atonh oveleiec. Daub e, Randomced
Pantal goup. oy Sasy of 1 o pontren g Basic Study info from AZCT
SOt AN ¢ ot e han o ey
0sa9cC000 003 A Phase I8, 12.44oeth, Dsuble.Bed, DoubleDumemy. PMOI & cumert chnical diagnosis - A hstoey of ashma of o Combining data from three CanonicalViews.
e o oty o COPD wih COPD o 1 yeas ot 3¢
Sl f SYMBICORT DI IS 753 Acusbs . acuahons B0 b ot ot sl 6 Beandmeta | o e more ban2 - A f slerge e P
' PRODUCT
T - + STUDY_WILESTONE
e c e Cspuk csrim Envoted + STUDY_TIMELINE
12 moom 200708 pmsboma . Mpshema 2%
6 moom 060 Mo Mowhweaw . 3%
2 mon W66 M e 20
DS890CE00DT _ SUMIRE _ DSSSOCOSNT.NCTDNO s 3 morm oes00 o MO Mw0 20003 Mmadess  Mubaas 1T

==  pandas [Il i

© Spotfire jupyter
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Behind all of this: The Clinical Study URI 4, e

» - * Q 5
URI = Uniform Resource Identifier he /’Seo,
A
0/4 "”p/
Example URI: https://data.pharma.abc/clinicaltrial/D3562C00096 <

* Global namespace: https://data.pharma.abc
| A Study URI resolves
to a Study Page URL

*AstraZeneca Trial ID (AZT_ID): e.g. D3562C00096 1

* Resource type: clinicaltrial

*) IRI = Internationalized Resource ldentifier works using
a Unicode typeset, URIs works on ASCII characters Iil

19


https://data.pharma.abc/clinicaltrial/D3562C00096

The Clinical Study URI

“The marriage point”

20

a.azt _id
a.study uri

_:' Jupyter 2018-04-05 AZCT compared to CT.gov Last Checkpoint Yesterday at 1007 AM (unsaved changes)

Fie  Edt

s+ [x]®

In [21]

b.azt_id
b.study uri

D3562C00096 (AURORA)

1Sty ctes
View  Insen  Cel  Kemel

B+ + MHRa B C W come =
AZCT compared to CT.gov i s

™ pi aDout Stuies Wi &xtemal mrormat
foBowing 1895 sing The RAD Data hud,

SYMBOsIs

+ Gl Infernal information about shudles via AZ ClincalTrials (AZCT)
+ Gel Exiemal informaiion aboul studies via ClinicalTrials gov (CT gov)

+ Cross reference the idenifiers by ook ups

+ Merge the two lock ups into a Cross reference table

+ Comine the Cross reference tatie with the intemal and the Extmal informaticn

'
Later an this will potentially be incorporated in the RED Data Hub as ane of more standard | 0w sene

‘Source: hitps:bitbucke! asirazeneca nel/projects/CDUrEpOSMICSTg-notelooks/iowsel20] oW

W import pandas as pd '
#rom nusgy import nan Azt - Al
import. requests

pd.set_option( 'max_coluldth’,
from pandas import Exceldriter

— o w5

’ N0/

dorised, hazo b,

Description

® sy coes

Metrics & Milestones  Reuse

© Commonsugats | @ Produc ©w

| AstraZeneca Trial ID (AZT_ID

A | oo

e
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DEMO TIME!
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All AZ ClinicalTrials Studies

Each block represents a STUDY entity in AZ ClinicalTrials

s ot [ = Bl
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Studies with an Acronym
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< | Sort | > | C-

C+

Studies with an Acronym

ANCRONVIME  AURORA
NZIT_[ok D35E2C0009E

SYNONYIMIS: 200400074545, 45221/
AURORA, DS5E2600093,

MATCHES: EUDRACT CODE, NCT_CODE,
ZENECA_CODE
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Studies with any Code Matches




Detailed issues when assigning Study URIs
With a broad scope, "all” studies (20.000+ studies)

26
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Multiple codes in different database columns
Acronyms not consistently recorded

Implicit connection between sponsor and public identifiers
Duplicated study records (same study code used)

Acquired studies



Detailed issues when assigning Study URIs
1. Multiple codes in different database columns

Project

Planning

MLCS IMPACT
Prmery ot Secemanry Catorm PR [P ———
ME_STUDY_ACROMNYM ME_STUDY_ID MS_STUDY_MNAME MS_STUDY_SYNONYMS TRIAL_NO TRIAL_ALIAS_CODE SPECIAL_NAME
AURORA 24488 45221J0096 ~ D3562C00096 | 10017 | 45221/0096 | D3562C00096
CORONA 24489 D3562C00098  45221L/0098 10765 | D3562C00098 | D3562C00098
JUPITER 24272 4522US/0011  D3560L00030 | 10181  |4522US/0011 | D3560L00030

27



Detailed issues when assigning Study URIs
2. Acronyms not consistently recorded

Project
Planning
MLCS IMPACT
(master list) (CTMS)
MLCS IMPACT

Primary Column Secondary Column Primary Column Secondary Column
ME_STUDY_ACROMNYM ME_STUDY_ID MS_STUDY_MNAME MS_STUDY_SYNONYMS TRIAL_NO TRIAL_ALIAS_CODE SPECIAL_NAME
AURORA 24488 45221L/0096  D3562C00096 10017 4522IL/0096  D3562C00096
CORONA 24489 D3562C00098  4522IL/0098 10765  D3562C00098 D3562C00098
JUPITER 24272 4522US/0011  D3560L00030 10181  4522US/0011  D3560L00030

28

*) Aggregate Analysis of ClincalTrials.gov
(AACT) database from Clinical Trials

ClinicalTrials

gov

NCT_ID SPONSOR | ACRONYM |CODE_VALUE CODE_TYPE

MNCT00206310  AstraZeneca 45221L/0098  org_study_id

CORONA |secondary_id

D3562C00098 secondary_id

NCT00206310 AstraZeneca

NCT00206310  AstraZeneca

MNCT00239681 AstraZeneca 4522S/0011  secondary_id
MCT00239681  AstraZeneca D3560L00030 org_study_id
MNCT00239681 AstraZeneca secondary_id
NCT00240331  AstraZeneca 45221L/0096  org_study_id
NCT00240331 AstraZeneca D3562C00096 secondary_id

m U.S. National Library of Medicine

ClinicalTrials.gov

Find Studies v

About Studies v

Home >  Search Resulis >  Study Record Detail

AURORA: Erestor 10mg Versus Placebo in Subjects With End-stage Renal Disease (ESRD)

Transformation Initiative (CTTI)



Ideas for next steps
Beyond application of specific Study URIs

« Enterprise policy to asSign URIS to more master and
reference entities such as Product, Projects and Indications

. Enterprise infrastructure to resolve URIS, both internally
and externally

Il
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Ideas for next steps
Beyond application of specific Study URIs

« Enterprise policy to asSign URIS to more master and
reference entities such as Product, Projects and Indications

. Enterprise infrastructure to resolve URIS, both internally
and externally

https://data.astrazeneca.com/clinicaltrial/D3562C00096

L ]
Instead of today’s external URL: I I I
30 https://astrazenecagrouptrials.pharmacm.com/ST/Submission/View?id=117



Fundamental Enablers
Proactive project

« Clear Study Data Entity ownership
« Domain knowledge

« Small, agile team — close collaboration
with business partners

Shared, Global and Persistent Identifiers
for Clinical Studies (Study URI)

31



MIMedimmune AstraZeneca

4,000 IT experts shaping the
future of biotech innovation

International company with strong belief in diversity
Global career development and work with inspiring colleagues
Be part of the Fourth Industrial Revolution, connecting digital

technology with science
* Developing life-changing medicines for the benefit of society

If it’s time to re-evaluate your aspirations, search AstraZeneca
Careers, we will be glad to tell you more!




