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The MetaDataHub - Integrating, searching and presenting
study descriptive information

Presentation outline
» The purpose of the MetaDataHub
* Functionality and components

* Ongoing development & future
directions C

 (Conclusion
« Q&A




Legacy clinical data is a significant asset for pharma
companies

« Used in regulatory interactions

* Re-use of data in exploring new medical
opportunities

* Part of a divestment

hat we understand our clinical studies & retain that
ge over time



Example use cases emphasizing the need to easily
identify and understand our clinical studies

lysis for a number of studies including legacy studies
more than 30 years ago up to recent studies

“Do we have any Turbohaler studies that compare budesonide/formoterol
to formoterol with pre-dose and post-dose FEV1?”



Extensive work is required to manually search multiple
sources and generate comprehensive overviews

1. Find the information in different systems and documents
2. Extract the information
3. Integrate the information

4. Filter, analyze and display the information



The MetaDataHub - Simplifying identification and basic
understanding of clinical studies

‘ Integrate Search 1 Visualize

» Information accessed from available sources — no need to update
» Reusable — not a one-off solution

The MetaDataHub concept was developed as an internal crowdfunded
innovation project



The MetaDataHub - Simplifying identification and basic
understanding of clinical studies

1 Integrate

Integration of different information types is the fundament
Challenge: Common identifier across systems is needed!




The MetaDataHub - Simplifying identification and basic
understanding of clinical studies

Search

Possibility to search across different information types, e.g.
find studies with a certain length, treatment arm, and with data
on a specific variable



The MetaDataHub - Simplifying identification and basic
understanding of clinical studies

1 Visualize

Quickly get an overview of the studies, understand
similarities and differences and find links to key
documents.




Integration of different information types is needed to
get a comprehensive search and overview

Basic study details

Study design




1

Basic study details
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A 12-Month Double-blind, Double-ds y

Parallel group, Multicenter Efficacy and Safety Study of

SYMBICORT pMDI 2 x 160/4.5 pg bid and 2 x 80/4.5 pc.

A 6-Month Double-blind, Double-dt y.

Parallel group, Multicenter Efficacy & Safety Study of

SYMBICORT pMDI 2 x 160/4.5 pg & 80/4.5 ug bid

A Phase lIIB, 12-Month, Double-Blind, Double-Dummy.
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timelines
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Primary Objective Primary Variable Inclusion Criteria Exclusion Criteria

To show that SYMBICORT pMDI 2x160/4.5 yg bid is
effective in patients with COPD, when compared to
placebo and formoterol TBH 2x4.5 ug bid with regard
To show that SYMBICORT pMDI 2x160/4.5 yg bid is
effective in patients with COPD. when compared to
formoterol Turbuhaler 2x4.5 ug bid with regard to theit
To compare the efficacy of SYMBICORT pMDI
160/4.5 pg x 2 actuations BID and 80/4.5 pg x 2
actuations BID with that of formoterol TBH

FEV1 predose and
1-hour postdose.

FEV1 pre-dose and
1 hour post-dose.

Number of COPD
exacerbations over
the randomized

Study  Study Length LSLV
Study Names Phase Length  Unit CSP Date  CSR Date DBL Date FSI Date Date
D5899C00001, NCT002. na 12 month 2004-02. 2008-04. 2007-11 2005-04. 2007-09.
D5899C00002, NCT002... mna 6 month 2004-02.. 2007-11-... 2007-03... 2005-04... 2006-12...
D589CC00003, Exacerb.. s 12 month 2006-09... 2011-08-... 2007-01...  2009-08...
D589DC00007, NCT010. na 3 month 2009-09. 2011-10- 2011-07. 2010-01 2011-03-.,

- A clinical diagnosis of
COPD with symptoms for
more than 2 years.

- A clinical diagnosis of
COPD with symptoms for
more than 2 years -
- A current clinical diagnosis
of COPD with COPD
symptoms for more than 2

steroids

steroids.

after 18 years of age

CSP link CSR link Enrolled
https: /v an. hitps:iivivivi an. 2816
hitpsivivivean. .. hitps /v an... 2381
https:/vivavean...  hitps:/ivevivean... 2183
https: /v an. hitps /v an. 1710

- Ahistory of asthma
- Patients taking oral

- A history of asthma
- Patients taking oral

- A history of asthma at or

- A history of allergic rhinit..

+ v

Randomized

Study synonyms
Title

Primary objective &
variable
Inclusion/exclusion
criteria

Phase

Length

Number of patients
Dates

Links to key documents

Sources: Internal clinical trial management systems and ClinicalTrials.gov accessed via
the Aggregate Analysis of ClinicalTrials.gov (AACT)



el Overview of treatment arms and study lengths

| Study length | Treatment arms
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SUMIRE

Sym TBH 160/4.5ug x2 bid
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Challenge: No source with structured information on single elements

Sources: Study documents



"~ Knowing what data is collected and where to find it

| Variables & Datasets
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| Variables & Datasets
AZTID « Alias Dataset Name Variabel Name Variable Label File Path
DS892C00670  SYMBIOSIS ADSL FEVIREV FEV1 reversibility at screening JSEMLDSW2APP20...
D5899C00001 SUN _PFT00 _LESS12 % of Reversibility at V1 Category JSEMLDSW2APP20. .
D5899C00001  SUN _PFT00 _LESS12X % of Reversibility at V1 Category JSEMLDSW2APP20. ..
D5899C00001 SUN _PFT00 _REVPCT % of Reversibility at Visit 1 JSEMLDSW2APP20...
D5899C00002  SHINE _PFT00 _LESS12 % of Reversibility at V1 Category JSEMLDSW2APP20...
D5899C00002  SHINE _PFT00 _LESS12X % of Reversibility at V1 Category JSEMLDSW2APP20...
D5899C00002 SHINE _PFT00 _REVPCT % of Reversibility at Visit 1 JHSEMLDSW2APP20...
DS89CC00003 003 ADPULM BLREVRS Baseline Reversibilty (%) USEMLDSW2APP20. .

Source: Study SAS data sets, both the variables given directly 52
in the data sets and those given as coded values



Understanding key study endpoints
/

Definition of exacerbation

HosplER treatment or additional corticosteroid treatment . Original definition

«  “Mapped definition”
* Mapping details

« Source

003 CLIMB SHINE SUMIRE SUN

Hosp/ER treatment or additional corticosteroid treatment or antibiotics treatment

D5892C00629 SYMBIOSIS
Definition of exacerbation
Source Source
AZTID & Alias Exacerbation initi Original rbation definition Link to source document type section Created by Date
D5899C00001 SUN Hosp/ER treatment or Exacerbation was defined as worsening of COPD that  https:/ivwav.an Clinical Study 7223 Elisabeth 2015-12-01
additional corticosteroid required a course of oral steroids for treatment and/or Report Nyman
treatment hospitalization. Episodes of COPD worsening that ...
D5899C00002 SHINE Hosp/ER treatment or A COPD was pl fi as https:/ivivaw.an Clinical Study 7223 Elisabeth 2015-12-01
additional corticosteroid of COPD that required a course of oral steroids Report Nyman
treatment and/or hospitalization for treatment. Episodes of
D589CC00003 003 Hosp/ER or E: were defined as worsening of COPD https:/ivvnv.an Clinical Study 5511 Elisabeth 2015-12-01
additional corticosteroid that required a course of oral steroids for freatment Report Nyman

treatment and/or hospitalization. The use of oral steroids and ...

Capturing endpoint definition relevant in many measurements, e.g. definition of
exacerbation (time to first exacerbation and number of exacerbations)

Source: Study documents



Identify studies fulfill

across information types

MetaDataHub

Studies

Indication
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7 studies identified

Basic study details

AZTID « Alias
D5892C00629 D5892C006...
D5892C00670 SYMBIOSIS

D5899C00001 SUN
D5899C00002 SHINE

Study details
Minumum age

0 40
> @
[+] Include empty values
Maximum age

2 150

O '8
(] Include empty values

Randomized patients
0 18124
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DBL date
£ 2006-03-23 2016-06-037%
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(/] Include empty values
Primary variable
Type to search in list
| (an)7 values
FEV1 pre-dose and 1 hour post-dose.
FEV1 predose and 1-hour postdose.

Number of COPD exacerbations ove...
Pre-dose FEV1 measured with the s...

Pre-dose forced expiratory volume i...
The number of severe exacerbation...

Study Study

Phase Length  Length Unit
D5892C00629, SD-039-0... 1A 12 month
D5892C00670, SD-039-0... 1A 12 month
D5899C00001, NCT0020.. A 12 month
D5899C00002, NCT0020...  IlIA 6 month

Design - Treatment arm components

Drug (any arm and period)
Type to search in list

| (an) 6 values
Oxis.

Placebo

Prednisolone

Pulmicort

Spiriva

Symbicort

Compound (any arm and period)
Type to search in list

| (an) 6 values
Budesonide
Budesonide+Formoterol
Formoterol
Placebo
Prednisolone
Tiotropium

Strength (any arm and period)
Type to search in list
| (a7 values

CSPDate CSRDate DBLDate FSIDate

1998-11...  2001-12... 1999-03..
1999-11...  2002-09... 2000-04...
2004-02.. 2008-04.. 2007-11...  2005-04...
2004-02...  2007-11-... 2007-03... 2005-04..

Design - Treatment arms
Treatment arm
Type to search in list
| (an 11 values
Oxis TBH 4.5ug x2 bid
Oxis TBHorig 4.5ug x2 bid
Placebo
Pulm pMDI 160ug x2 bid
Pulm pMDI 160ug x2 bid + Oxis TBH 4.5ug x2 bid
Pulm TBHorig 160ug x2 bid
Spi HH 18ug x1 qd (+ Bri TBHorigrig 0.4mg asr...
Sym pMDI 160/4.5ug x2 bid
Sym pMDI 80/4.5ug %2 bid
Sym TBH 160/4.5ug X2 bid

Sym TBH 320/9ug x1 bid + Spi 18ug x1 qd (+ Br...

Run-in treatment
Type to search in list
| (an) 4 values
None
Oxis TBH 4.5ug x2 bid
Oxis TBHorig 4.5ug x2 bid + PRED 30mg qd
Spi HH 18ug x1 qd (+ Bri TBHorigrig 0.4mg asr...

LSsLv
Date

2001-07...
2002-02...
2007-09..

2006-12...

CSP link CSR link Enrolled
https:iwwrvean...  hitpsiiviwiwan... 980
https:/vwvivean...  hitps:vwvean... 1144
https:/wvavean...  hitps:iivvewan... 2816
https:ivwwavean...  hitpsiiwwnwan... 2381

Exacerbation definitions

Exacerbation category
(/] Definition of exacerbation

["| Definition of mild exacerbation
[¥]

@

Definition of exacerbation
Type to search in list

| (am) 2 values
Hosp/ER treatment or additional corticoster...
Hosp/ER treatment or additional corticoster...

Randomized

ing specific criteria by searching

MinAge  MaxAge Hospital Status
812 40 150 Outpatient

1022 40 150 Outpatient

1978 40 150 Outpatient

1708 F) 150 Outpatient
Variables
SAS Data Set

Type to search in list
| (an 6 values

_PFT00

ADOCC7

ADPULM

ADSL

R_PULM
RD_SUBJ

Variable label
reversibility

(All) 3390 values

% of Reversibility at V1 Category

% of Reversibility at Visit 1

Baseline Reversibility (%)

‘Change From Baseline Reversibility (%)
FEV1 reversibility (% of P.N.) at scr
FEV1 reversibility at screening

FEV1% reversibility (%)

Reversibility (%)
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Building a basic understanding by exploring the different
visualizations
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D5892C00629 SYMBIOSIS
+ Alias Dataset Name Variabel Name ~ Variable Label
D5892C00670 SYMBIOSIS ADSL FEVIREV FEV1 reversibility at screening IISEMLDSW2APP20.
D5899C00001  SUN _PFT00 _Lesst2 % of Reversibilty a1 V1 Category SEMLDSW22PP20.
D5899C00001 SUN _PFT00 _LESS12X % of Reversibility at V1 Category JISEMLDSW24PP20.
D5899C00001 SUN _PFT00 _REVPCT % of Reversibility at Visit 1 HSEMLDSW2APP20.
1 Definition of exacerbation D5899C00002  SHINE _PFT00 _tesst2 % of Reversibilfy at V1 Category SEMLDSW24PP20.
Source Source D5899C00002 SHINE _PFT00 _LESS12X % of Reversibility at V1 Category MLDSW2APP20.
AZTID | Alias definition Linktosource  documenttype  section  Create psgeaco002  SHINE _PFT00 _REVPCT % of Reversibility at Visit 1 ISEMLDSW2APP)
D5899C00001  SUN Hosp/ER treatment or Exacerbation was defined as worsening of COPD that  https:/imivi an. Clinical Study 7223 Elisabe Dsgocc0003 003 ADPULM BLREVRS Baseline Reversibity (%) JSEMLDSW2APP20.
additional corticosteroid required a course of oral steroids for treatment and/or Report Nyman —_—
treatment hospitalization. Episodes of COPD worsening that
DS899C00002  SHINE Hosp/ER treaimentor A COPD exacerbation was predefined as worsening  hiipsi/vwvian..  Clinical Study 7223 Elisabeth
additional coricosteroid of COPD that required a course of oral steroids Report Nyman
reatment andlor hospitalization for reatment Episodes of
D589CC00003 003 Hosp/ER treatment or Exacerbations were defined as worsening of COPD hitps: /v an. Clinical Study 5511 Elisabeth 2015-12:01
additional corticosteroid that required a course of oral steroids for treatment Report Nyman

treatment andlor hospialization. The use of oral steroids and




Ongoing development & future directions

‘ Basic study details Large scale systematic integration of company
systems

Study design Prototypin_g a solution to structurally capture
study design elements

Improve variable search by machine learning




Improve variable search by machine learning

Retrieve all relevant

Issue %‘ study datasets
Name of the same variable may differ
across studies Y Identify and keep
the RAW datasets
Objective i

Explore if search of similar variables could il
be improved by applying machine learning setibies
algorithms

Approach
» Variable labels were used as a text corpus and a
hierarchical document clustering method was applied.
* Pre-processing focused on emphasizing medical terms



Improve variable search by machine learning

Results
Variables with similar medical content
are clustered together or in adjacent
clusters

Conclusion
This method can be applied e.g. when
searching for similar variable across
studies

AE_SDAT

ae start time AE_STIM
ae stop date AE_EDAT |

ae stop time AE_ETIM

maximum intensity AEINTMAX
intensity AEINT
date of last contact AECONDAT
serious ae AESER
ae dictionary text AEDTXT

causality AECAUS
ae orf text AETEXT

ae outcome AEOUTC

adverse events: none AENONE
ae number AENO

ae code AECODE

any adverse events AEANY
bleeding event AEBLEED

event to be adjudicated AEEPO
provoked by specific study procedure AEPROSSP
ae caused subject to discontinue study AECAUDIS
reasonable possibility ae caused by ip AECAUS
action taken, investigational product AEACTIP
continued from aelog d1250c00008 AECONTFR

MM

predefined gastro-intestinal symptoms AEGISYMP




We must be able to easily identify and
understand our clinical studies

Example use cases emphasizing the need

alysis for a number of studies including legacy studies
more than 30 years ago up to recent studies

‘Do we have any Turbohaler studies that compare
budesonide/formoterol to formoterol with pre-dose and post-dose
FEV1?”



The MetaDataHub is simplifying identification
and basic understanding of clinical studies

arch functionality simplifies identification of studies

Comprehensive overviews helps to understand the studies

Reusable assembly of information where the information
Is accessed directly from the sources
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