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Clinical Trial Data....

are generated with a large investment of
« Economic resources
« Time

« Burden and risk patients are taking when entering a clinical trial

Therefore, ,hiding“ the data is considered
e unethical
« non-scientific

e non-economical

Whether it is intended or not should not matter!
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Should we not have access to any data due to freedom of
information acts anyhow?

One can request any document from any EU institution, e.g from EMA

PO |

« 2010 EMA access-to-documents policy. EMA has released millions of

http://www.bmj.com/content/342/bmj.d2686?tab=respon

pages In response to such requests. .
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Ten years ago (22/11/2012) at the EMA Workshop on clinical-trial
data and transparency an avalanche was set off .. _‘fy v
i1 O

Guido Rasi, Excecutive Director of European Medicines Agency "
(EMA):

..we are not here to decide if we publish clinical-trial
data but how!”
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European Medicines Agency policy on publication of clinical
data for medicinal products for human use

« Phase 1: Publication of Extension of

A Publication of CSRs clinical data publication
Clinical Study reports (CSRs) suspended (due to Brexit, (positive, yEith{irawn,
with exception negative opinions,

of COVID-19 related trials)  re-examinations, line
extensions, and type Il vaiations)

|
2015 2017 2025

ﬁ
| | 2023
EMA will publish EMA resumes

the study reports
after a positive decision
on the application

clinical data publication

« Phase 2: Sharing of individual participant data (IPD) (pending)
« 07/2022 Information about the raw data proof-of-concept pilot for industry

« 03/2023 Q&A about the raw data proof-of-concept pilot for industry

https://clinicaldata.ema.europa.eu/
https://www.ema.europa.eu/en/human-requlatory-overview/marketing-authorisation/clinical-data-publication
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https://www.ema.europa.eu/en/human-regulatory-overview/marketing-authorisation/clinical-data-publication
https://www.ema.europa.eu/en/human-regulatory-overview/marketing-authorisation/clinical-data-publication
https://www.ema.europa.eu/en/human-regulatory-overview/marketing-authorisation/clinical-data-publication
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https://www.ema.europa.eu/en/human-regulatory-overview/marketing-authorisation/clinical-data-publication
https://www.ema.europa.eu/en/human-regulatory-overview/marketing-authorisation/clinical-data-publication
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https://www.ema.europa.eu/en/human-regulatory-overview/marketing-authorisation/clinical-data-publication

CT Regulation No 536/2014

« “...in general the data included in a clinical study report should not be
considered commercially confidential once a marketing authorisation has
been granted ...".

« All information submitted to EMA shall be in principle publically
accessible unless the confidentiality can be justified based on protection of
commercially confidential information, personal data, confidential
communication in relation to the preparation of the assessment report, (...).

« The regulation does not distinquish between academic or industry sponsored
trials
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Further Clinical Trial Data Transparency Initiatives

 FDA Transparency Initiative
Availability of Masked and De-identified Non-Summary Safety and Efficacy Data

« ICMJFE’s data sharing policy
Since 2018 data sharing statement, for trials starting after January 2019 data sharing plan in the trial's registration.

* Individual Pharmaceutical Industry Initiatives
GSK data transparency initiative, Roche global policy on sharing of clinical trial data, ...
Researchers may receive access to raw data after requests have been reviewed by an independent panel of experts

« Data Sharing platforms
Clinical Study Data Request (CSDR), Yale University Open Data Access (YODA) Project, Vivli,...

* Project Data Sphere
Sharing of comparator arm data from historic cancer clinical trials

« Cochrane Collaboration statement on access to clinical trial data
“All data from all randomised clinical trials, including raw anonymised individual participant data that do not allow identification of individual
participants, and the corresponding trial protocols, to become publicly available free of charge and in easily accessible electronic formats”

« Joint Statement of EFPIA and PHRMA

Principles for Responsible Clinical Trial Data Sharing
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Academia EMA Public Funding

Agencies
Sl-c?:i:;ieeds Physicians
HTA Researcher
OPEN ACCESS TO DATA

What are the opportunities, challenges and risks
of sharing clinical trial data?

Investigators National
Competent
Journal Authorities
Editors
Industry
Patients Ethics
Pharmacovigilance Committees
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Who owns the data?

The sponsor, the patients in the trial, or the public and future patients?

The sponsor has invested considerable resources to generate the data (and
seeking research data from sponsors was in general considered as ,industrial
espionage”; ,research parasites”, ..)

Patients have taken risks and burdens to participate in the trial.

The public who eventually has to pay for the drug (and patients who are
treated with it)?

MEDICAL UNIVERSITY
OF VIENNA




Stakeholder’s Interests in Data Sharing

« Patients and Trial Participants

Efficient use of data, e.g., for more robust research synthesis, comparative effectiveness,
better evidence for treatment choice

Privacy (through de-identification and governance)

Patients must consent to the sharing of their data

 (Academic) Researcher

Enhance knowledge in medicine
Academic career path
Scientific metrics: # publications as first/last author), IF, H-factor, grants, ...

Becoming a data hub related to interesting research questions on which academic
careers can be built.

Mansmann et al. 2023
Koenig et al. 2014
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Stakeholder’s Interests in Data Sharing. (II)

* Public:
« Trust in study results, if findings are reproducible
* Quality of re-analysis

« Control of the risk of ,false positives® of multiple reanalyses of CT-data.

« Regulators and HTA’s
« Transparency of decision making
« Allows comparative effectiveness research based on IPD data

« Safety assessments

« Data Requesters
* Provision of useable data and meta data
« Fast access to data, high data quality and complete documentation

 No unnecessary administrational burden Mansmann et al. 2023
Koenig et al. 2014
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Stakeholder‘s Interests in Data Sharing (I1I)

Investigators and intervention holders running CTs
« Appropriate time schedule when data has to be shared
« Legal compliance (e.g., GDPR)

* Industry
* Protection of commercial interests

« Extrapolatory research, e.g., to tailor endpoints, populations, trial designs,...

« Academia
« Publication of data in registries is not considered as prior publication.
« Source of the data must be referenced
« Authors of secondary analyses must explain completely how theirs differ from previous analyses.
« Should dose using data collected by others seek collaboration with those who collected the data?
« How can alternative means of providing credit established?

« Is it ok if someone else publishes ,your® data?
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Life as (Academic) Researcher ...
.. Publish or Perish

RﬁﬂU—B- T ﬂ\ou K iT
Was ?LLﬁk or ’?ans

P e py e ALass ) we uETl T o
Rk o T
; ) g

Comic from http://science2enlighten.blogspot.co.at/2012_07_01_archive.html
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Incentives to Promote Data Sharing

« DORA (San Francisco Declaration on Research Assessment) (201 3):

"Our recommendations therefore focus primarily on practices relating to research
articles published in peer-reviewed journals but can and should be extended by
recognizing additional products, such as datasets, as important research outputs. *

https://sfdora.org/

 Reputation
« Legal Requirements

« External feedback on own clinical trials.
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https://sfdora.org/

Do we know which trials are currently conducted?

« Pre-registration for drug trials mandatory
« Medical studies require approval by an ethics
committee before start

' MED
LI N]EN

Is this information publically accessible?

« Trials are registered at public registries (WHO,
ClinicalTrial.Gov, i
Since 2023 all EU-Drug Trials in CTIS (formerly R
EudraCT, ...) S AP e S
https://euclinicaltrials.eu i

« Depending on the registry more or less information
on a trial is available

= Arvroege ver 1200 21 E
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If they are published ...

... inconsistencies between published results and protocols / trial registry data

e.g., Goldacre (2019)

... essential information is often missing

Wieseler, Beate, et al. PLoS medicine 10.10 (201 3)

Potential consequences:

« distorted information base on the risks and benefits of therapies

« impaired meta-analyses

« clinical trials may be unnecessarily repeated
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After they have been conducted, do we know the results?

Trials on ClinicalTrials.gov
03/2018- 09/2019 with
obligation to report results on
ClinicalTrials.gov

— Inclustry Sponsors
Mon-industry and US
LOnvarmimeant Sponsors

DeVito, N. J., et al. The Lancet,
2020

F'|r1|,‘r:||'|‘ e g BV T |r|‘|l-;|

r |
0 200 400 600 800 1000

Time since pnmary completion date [(days)
Number at risk i :

Industry sponsors 1837 1757 781 73 111
MNon-industry and LIS 2372 2207 1305 520 166

If}r-w_v TNt S OISO
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Results Reported in the FEuronean Union Clinical Trials Register
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De Vito, Goldacre,
Clinical Trials (2022)
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Potential reasons for non-publication

Results not important, study negative, similar findings already published

Journal rejection, fear of rejection (publication bias)
« Competing interests (e.g. financial Col)

« Lack of time, losing interest

 Low priority

 Disagreement

 Poor project management

« Moving to another institution
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Secondary Research Based on Individual Patient Data

* Reproducible Research Tr,
- Confirm sponsor‘s analysis ace St &

- Validating the original study results and investigating their robustness Ountabi/if

- Transparency of regulatory decision making 4

* no prospective ,validation protocol” necessary

« Provides incentives for high quality datasets

« Evidence synthesis EVid

« |IPD -Meta-analyses ®hee
« Study planning & analysis

« Information on the distribution of endpoints

« Information on placebo effects P/ann/'n

« Information on the natural course of the disease g

« Enables development of tailored study designs and statistical methodology
« Historic control groups
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http://onlinelibrary.wiley.com/doi/10.1002/bimj.201300283/pdf

Two main types of secondary research in relation to open access to clinical trial data

 Methods development and validation Iy
- Demonstrate the use of new analysis methods based on IPD efhods

« Investigate the performance of analysis methods in simulation
studies based on re-sampling

- Development of endpoints (e.g., scores), assment tools

« Investigation of new research questions EXD/o
« Exploratory research (Biomarkers, disease models, ...) & dis ral‘lon
« Different levels of evidence: from ,quasi prospective research” COVGry

(with SAP written without any knowledge on results of the trial)
to full data mining

How to assess the risk of ,false positives” of multiple _ _
) .. i Vickers A. Trials 2006;7:15
retrospective analyses of clinical trial data? doi:10.1186/1745-6215-7-15

Burger et al. 2021
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http://onlinelibrary.wiley.com/doi/10.1002/bimj.201300283/pdf

First experiences with https://clinicalstudydatarequest.com/

Data Sharing — s the Juice Waorth the Squesze?

« Good news, some fears seem unfounded:

e e bre veres Arew semn Suees forodwa ezul? ke omaze Foclw, Sumdl, Takeds UTH, azd
L comeiaderabls fnimest i (he  thougeh o poblicaeise, dni i freadware
Sl o Il e gl

i
n s s gL oo SR aied Ui, 177 ieh pomema’s

3 der  wier st i apaal 57 oan e mEknread brsemn St T

- “It will be difficult to get the data“ i bt o i g e e G 31 et 14, 30
Fii K ..-I T In Madh 3 i,.'..: .--I..-. ﬁ_..'--.l-i-.'.l.‘- !:-.:..I:I-.\::rl :N

- Commerical veto never executed e gk e gl 5 cary, - bt e

3 i o Tunes 2 smd| mi thess pRapesds
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- RN E el dai rs panel, which siaried reime- 58 pmee, dhe pandd regured 2
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sale Waaarm 1, A0 e baaee gl proecd proaeoods, o8 ] oo & 3 i s g pohlacaros, wich
v of pUES Rl moacocs ey Bl epod s dhoul poblha oas  aonlimiaten of origmal oS’
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racres e Clazaimeds  bowe cain fro; 10ES irale swre Sowdmicsd methocs meeed wide-

against pharma”

 Focus on new studies (144 proposals) S et A B 1) e R

Lapirmiap la [famary J304, re-  ClaofebkiKi, LSy Heeais 11ar e metwels (14 The most

« Only 3 for re-analysis of original results P

 Bad news, outcome disappointing
http://www.nejm.org/doi/pdf/10.1056/NEJMp1610336 (2016)

- Few requests, few publications
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http://www.nejm.org/doi/pdf/10.1056/NEJMp1610336

More recent usage data of IPD repositories

Metrics of CSDR, YODA and Vivli websites

No of requests

Platform Metrics date Available studies No of requests agreed No of publications
CSDR 01/04/2024 3042 757 484 129
YODA* 01/06/2025 491 498 472 176
Vivli 28/02/2025 7718 1396 713 400

CSDR, YODA (metrics concern Johnson & Johnson
studies), Vivli websites
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Who requests data sets and what are the uses?

Table 4. Characteristics of approved data requests, N (%).

BioLINCC* CSDR® Project Data  SOAR-BMS?  Vivli® YODA'
(N =313) Sphere (N = 30) (N=84) (N=159)
Countries of origin of primary
requestor, N (%)
The United States and Canada - 133 (42.5) - 15 (50.0) 32 (38.1) 94 (59.1)
Europe - 120 (383) - 11 (36.7) 33(39.3) 48 (30.2)
All others = 60 (19.2) - 4 (13.3) 19 (22.6) 17 (10.7)
Institution of origin of primary requestor, N (%)
Academic institutions and hospitals - 299 (95.5) - 30 (100) 78 (92.9) 154 (96.9)
Other - 14 (4.5) - 0 6 (7.1) 5(3.1)
Purposes for each approved request, N (%)
Secondary analyses and/or - 262 (83.7) - 22 (73.3) 63 (75.0) 111 (69.8)
development/validation of methods
Systematic reviews and/or meta-analyses - 45 (14.4) — 7 (23.3) 16 (19.0) 47 (29.6)
Re-analysis/corroboration of results - 3 (1.0) - 0 0 | (0.6)
Unclear = 3 (1.0) 5 1 (3.3) 5 (6.0) 0

BicLINCC: Biclogical Specimen and Data Repository Information Ceordinating Center; CSDR: ClinicalStudyDataRequest.com; SOAR-BMS:
Supporting Open Access to Researchers—Bristol Myers Squibb; YODA: Yale Open Data Access Project.

Data cut offs (8/2020-10/2020) Vazquez et al., Clinical Trials, 2021
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Patient level data are of particular value in small populations...

« to support research on orphan drugs, personalized medicines, drug
development for children, ...

 ldentification of patient subgroups
« serve as historical controls
« inform priors for Bayesian analyses

« Support the choice of tailored statistical models
(selection of covariates, time points, ...)

 However, even though small populations research may benefit most,
it also poses the highest risk with regards to patient privacy.

Koenig et al. Biometrical Journal 2014
Bauer and Koenig, Nature RDD 2014
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http://onlinelibrary.wiley.com/doi/10.1002/bimj.201300283/pdf
http://www.nature.com/nrd/journal/v13/n5/full/nrd4319.html

General Challenges of Data Sharing Implementation

Patient privacy

- ,Proportionate“ De-identification of data

- Legal obligations of data requester

- Linkage to other data sets (insurance data, mobility data)
Ensuring the qualitaty of re-analysis

- A pre-specified analysis plan increases the credibitility (as for all clinical studies).

- Interpretation as retrospective analysis

- Adressing spurious findings due to multiplicity of exploratory analyses (e.g., on safety)
Protecting Reseacher/Sponsor‘s Interests

- Suitable timing of data release

- Credits to data-generator (e.g., co-authorship in publication?)
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Statistical Challenges of Research based on Shared Data

« Potential bias due to knowledge of outcome data of already published trials
« SAP is written based on published data

e Criteria for the selection of trials are defined based on (some) information on the data.

« Potential bias if data availability is related to the outcome data
« Trial registration enables to assess completeness

- Transparency of data request processes

Potential bias depends on the amount of information available related to study objectives.
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What means Pre-specification in the Analysis of Shared Data?

« No real pre-specification is possible as this is secondary research

« Information on the data available at the planning stage is important to assess potential
bias.

« Verification of which information was available maybe difficult

« How much cherry-picking was going on in the background?
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Standardisation of Secondary Research

« E.g., for IPD meta-analyses similar definition of endpoints and time points would be
required

« Selection of data sets should be well defined

« For a trustworthy analysis in secondary research, the SAP should be developed
independently of any knowledge of the data (even the original publications)

Would perpetual collaborative platform trials resolve these issues?
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Collaborative Platform Trials

« Multi-armed trials, experimental arms from different sponsors, shared control

« Treatments may enter and leave the platform over time

« Recovery, Remap-Cap, Stampede

« Master Protocols include already outlined analyses strategy of future arms

Arm 4
Arm 3
Arm 2

Arm 1

Control arm

MEDICAL UNIVERSITY
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Issues of Data Sharing in Platform Trials

« Head to head comparisons are possible in PT trials but may not be in the interest
of commercial sponsors

« Sharing of data from experimental arms

« may be required for certain statistical analysis as non-concurrent controls, missing
value imputation

« can facilitate the planning of future arms (data on recruitment, covariate
distributions, drop out mechanisms)

« Sharing of data of control arms is less controversial

« |s sharing of control arm data less controversial?

MEDICAL UNIVERSITY
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Example: Non-concurrent controls

Can we incorporate control data of patients recruited before an experimental arm
joined the platform?

Arm 3

Arm 2

Arm 1

Control arm

Time

Bofill Roig et al. BMC Methods
(2022)
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Non-Concurrent controls = Historical controls in RCT?

Non-concurrent and historical controls share several sources of potential bias

When using historical data for comparisons in clinical trials we accept that strict TT1E

control is not possible.
Eichler et al. 2016

So in platform trials?

Non-concurrent controls...

« are collected within a framework which has many features standardized (same
infrastructure, assessment of endpoints, monitoring, ...) and all changes are
well documented.

« patients are randomized and blinding is possible
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Time Trends due to External and Internal Factors

« External, e.qg.,
- Changes in standard of care
- Patient population

- Pandemics

e Internal

- Change in recruiting centers: an analysis stratified by center is no longer possible
if centers enter or leave the platform.

- Change in recruitment strategies, e.qg. if promising treatments enter the platform.

- Change in inclusion/exclusion criteria because of other experimental treatments
under investigation

- Change in assessment of endpoints (e.g., new diagnostic devices)

MEDICAL UNIVERSITY
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Analysing Platform Trials Incorporating Nonconcurrent
controls

* Frequentist methods
« Pooling of control data can lead to bias due to time trends.

« Using data from all arms, the time trend can be estimated

and adjusted for with model based analyses. (e.g., Lee & Wason, 2020, Bofill Roig et
al. 2022)

« Bayesian Time Machine (Saville et al. 2022)

 Network meta-analyses (Marschner and Shou, 2022)
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What if previous control data is known when new
treatments enter the platform?

« |If arms have already left the platform and are published the outcome data from the
respective control group is known

« A platform trial with a control with a random low in the outcome can be an incentive for
sponsors to join the platform to plan an analysis including non-concurrent controls

« Conversely, a platform trial with a control with a random high can be a deterrent to join the
platform a deterrent to plan for an analysis including non-concurrent controls

 However, making such decisions dependent on the trial data introduces bias!

« Publishing part of the control data (because another arm was completed) might impact
the ongoing arms.

MEDICAL UNIVERSITY . .
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Implementing Data Sharing in Platform Trials

« Critical if intervention owners are direct competitors

« Data governance processes required to define which data can be shared when and
to whom.

« Analysis by sponsor independent third parties as data handlers
« Communication & publication of results must be pre-defined

« Data-sharing with external parties to be pre-planned

Will data sharing and the potential of direct comparisons in secondary research
prevent larger multi-company platform trials in Phases 2 and 3?
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Example IPD Meta-analysis (BMJ EBM Veroniki, 2023)

« |PD availability in
Alzheimer’s dementia and A
type 1 diabetes

12 13

11

« From 125 RCT publications
O authors shared their IPD

« For the 78 industry
sponsored trials, the

Mumber of studies

d 1 2 3 4 5 8 F B B 10

] mMﬂ$!

different companies) was SRS PP P S P PO D g D 30
contacted. 7 (41%) sponsors (NN Avaiable PO IS Non-availabie IPD |

agreed to share IPD.
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Sponsor Process (in steps)

Timeline for IPD retrieval 612 days

612 days
Sponsor Process 423 doys o372 days 55;3 days o 614 doys o 740 days
Initial Inguiry (step 1) f PO
Initial Response (step 2) ;JI A
Research Proposal Submitted (step 3) e
DSA Finalized [step 4) e /
Access to Data and/or Platform (step 5) J
2 Abbve
P Eisai (CSDR)
® GlaxoSmithKline (CSDR)
@ Janssen (YODA)
® Lundbeck
® Novartis (CSDR)
@ Move Nordisk
&
T T T ] 1
130172017 12052017 17017 1232018 2906/2018 17092018 230172019

Date (day/month/year)

MEDICAL UNIVERSITY

OF VIENNA



Challenges Reported

« Reasons for data not provided
« Difficulty with study identification (especially for trials before 2005)
« Multi-sponsored trials (data ownership unclear)

« Lack of Response/ IPD no longer available/ other
« Legal process for setting up data sharing agreement
« Costs for licences of coding dictionaries, Limited time & costs for extension
« Missing Data (covariates, outcome data)

« Data availability on separate proprietary platforms only (no combination of data,
e.g. for one stage NMA)

« Limited software availability on the platforms

. . , BMJ EBM Veroniki, 2023
* no clear evidence of IPD retrieval bias
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Data-sharing and re-analysis for main studies assessed by
the European Medicines Agency Siebert et al. BMC Medicine (2022)

e Random sample (62/192) of ‘main’ studies (according to EPARs) on new medicines, biosimilars & orphan
medicines approved in 01/2017 — 12/2019

Backsianicall « Challenges
 Missing Data
’ « Coding Dictionaries
[ 1 e s ey 3 | « Re-analysis
| e Lt W e The results of thel0
' | i deiminiai i studies could be
[ Resomssair =z | reproduced
« (similar as experience
* . Rsssons ot sharngn=52) of medical journals
Fiata darravcad o B3 ) |_.;.-;.:.|:ﬂ:-:u ?:Iil:-r.l\.uly st {n = 135 .
| ot 1= when asking for re-
Anadysls . : ::l::ﬁflr!':fl':lr:u-l :II'\-:_IIIJI' By (=) an alys i S)
e : E;'.: I'::::l:j'l-il n;|l :-;I::.: I:III\;:-.'- Irlu:-T :'-I'.h:ﬂl 0 dais
. wicovars 4 il P .
Anaiysed (= 18] 3 Ir:'rllll-:\jw:-r:i\::'::ir:::llnlu;:|1|
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Flg.1 Flow chart for the selection and anatysis process for main trials (EPAR: European Public Assessment Report)
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SHARE-CTD: Sharing and re-using clinical trial data to

maximise 1mpact EU-Horizon Doctoral Network (2024-2028) Nature Medicine (2023)
 Doctoral network (10 PhDs) and 17 institutions Implementing clinical trial data sharing
requires training anew generation
« Training and Research in Data sharing of biomedical researchers
 Study level: requesting, preparing, sharing and re-using data e e e e S
Global level: adopting and optimizing data-sharing policies) Tesech i st sl ral,
LI T T R T S R PU A P R
« Multidisciplinary approach: regulations, ethical, legal and Sk o e oot
social issues, informatics, data science, biostatistics and ey e
meta-research, domain expertise across different medical fields. e L e

« Data sharing experts needed by journals, academic institutions (trial centers), sponsors and
funders Meta-research can improve the impact of data sharing.

« LMU Munich, University Rennes, Charite Berlin, UMG Goéttingen, Med. University Vienna,
University Padua, UMC Utrecht, Zurich University, Stanford University, Yale University, ECRIN,
Bayer, NICE,...

3 CHARITE - UNIVERSITAETSMEDIZIN BERLIN Germany Partner
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SHARE-CTD: Sharing and re-using clinical trial data to maximise impact
EU-Horizon Doctoral Network (2024-2028)

Preparing Data to be Shared Using Shared Data

Validation
Fairification Cross Design Synthesis
Data Enrichment Outcome Reporting Bias
Anonymization Shared Observational
Data

Added value of IPD-MA
Impact in specific disease
areas

Patient’s Perspectives
Impact of CTDS
Automated Tools
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Summary and Outlook

« Efficient processes to identify and get access to clinical trial data

Further harmonisation of data models, endpoints, dictionaries

Joint data and analysis centres

Methods and CT-Design development utilizing existing data
« Evaluation of methods and designs based on resampling of CT data

« E.g., application of online multiple testing procedures to address risk of spurious
findings in secondary research.

Broader use of IPD meta-analysis

European Health Data Space Regulation (03/2025), Setup of Health Data Access
Bodies: Clinical trials by 03/2031
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