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Glossary of Common Terms and Abbreviations

Global Terms

International Clinical Trials Registry Platform (ICTRP): The ICTRP, hosted by the World
Health Organisation, creates standards for registries, recognises primary registries that meet
these standards, and maintains a meta-registry that ingests a standard dataset from all

approved global registries

US-Specific Terms

Applicable Clinical Trial (ACT): An applicable clinical trial is any trial that is covered by the
FDA Amendments Act 2007 and therefore subject to its registration and reporting requirements.
In this thesis, | mirror the official terminology and call any trial that started prior to the
implementation of the Final Rule, but ended after, a “probable Applicable Clinical Trial” (pACT)

and any trial that started after the implementation of the Final Rule an ACT.

Department of Health and Human Services (DHHS or HHS): The executive department of
the US Government specialising in the administration and regulation of medicine, public health,

and social services. Most relevant to this thesis, DHHS houses both the FDA and the NIH.

Food and Drug Administration (FDA): The United States regulator for medical interventions.
The FDA sits within the Department of Health and Human Services and is charged with
enforcing the FDA Amendments Act and approving drugs, devices, and other products (e.g.,

tobacco products) for marketing.

FDA Amendments Act 2007 (FDAAA 2007): The current US law governing how various

aspects of the research and marketing of medical interventions are regulated by the FDA
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including requirements for the registration and reporting of clinical trials.

FDA Modernization Act (FDAMA): A precursor law to the FDAAA 2007 that established the

first federal requirement to register certain clinical trials.

Final Rule on Clinical Trials Registration and Results Information Submission (the Final
Rule, or 42 CFR Part 11): Unless otherwise specified, references to the Final Rule throughout
this thesis are referring specifically to Final Rule 42 CFR Part 11 which implemented and

clarified various aspects of the FDAAA 2007. This Final Rule came into effect in January 2017.

Investigational New Drug Application (IND) & Investigational Device Exemption (IDE):
These are designations given to interventions being studied in support of an eventual marketing
authorisation from the FDA. Whether a drug or device is currently under an IND or IDE is not

publicly disclosed by the FDA.

National Institutes of Health (NIH): The NIH is a collection of US federal institutes that

conduct, and fund, health and biomedical research.

National Library of Medicine (NLM): The NLM is a branch of the NIH that deals with

information technology and runs various services including PubMed and ClinicalTrials.gov.

Primary Completion Date (PCD): Defined by ClinicalTrials.gov as “The date on which the last
participant in a clinical study was examined or received an intervention to collect final data for
the primary outcome measure.” Under the FDAAA, a trial is due to report results within a year of
the PCD. A Study Completion Date (SCD) is when all subjects have completed follow-up for all

outcomes.
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EU-Specific Terms

Clinical Trial Application (CTA): The detailed tabular trial protocol submitted by a sponsor to a
national authority, via the EudraCT system, for approval. These go on to form the individual

parts of a public trial registration on the EUCTR.

Clinical Trial of Investigational Medicinal Product (CTIMP): The name for trials of drugs,
vaccines, and biologics that are covered under EU clinical trial regulations. Despite leaving the

EU, the UK still uses the CTIMP terminology.

Clinical Trial Information System (CTIS): The new EU clinical trial portal that will replace the
EudraCT and EUCTR system under the 2014 European clinical trial regulations. The CTIS will

become the sole source of new EU trial registrations in 2023.

European Medicines Agency (EMA): The EU body that, among other responsibilities,
manages the clinical trial regulations, including the EudraCT and EUCTR. The EMA is the EU

counterpart the US FDA.

European Union Drug Regulating Authorities Clinical Trials Database (EudraCT): The
backend data management system for the former EU clinical trial directive where sponsors

submit information about clinical trials to national authorities and the EMA.

European Union Clinical Trial Register (EUCTR): The public facing EU clinical trial registry

populated with data from the EudraCT system.

National Competent Authority (NCA): The national regulator(s) for each EEA country that
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provides regulatory approval for trials with planned enroliment in that country. For instance, the
national competent authority for the UK was the Medicines and Healthcare products Regulatory

Agency (MHRA) prior to Brexit.

UK-Specific Terms

Clinical Trial Units (CTUs): Academic research units that specialise in the conduct of clinical

trials, usually connected to a university or other research institution.

Health Research Authority (HRA): The regulatory body in England responsible for overseeing
the ethical conduct of health-related research. Their primary responsibility is managing and
overseeing research ethics committees that consider and approve research. The HRA is an

“arm’s length body” of the Department of Health and Social Care.

ISRCTN: The ICTRP primary registry for the United Kingdom that accepts registrations from
anywhere in the world. The ISRCTN is run by the publisher BMC (owned by SpringerNature).

ISRCTN is the official name of the registry and does not stand for anything.

Medicines and Healthcare products Regulatory Agency (MHRA): The MHRA is the UK
regulator responsible for ensuring the efficacy and safety of medicines and medical devices.
Prior to Brexit, the MHRA acted as the national competent authority for the UK. For CTIMPs,

trialists are required to get both ethics approval and regulatory approval from the MHRA.

House of Commons Science and Technology Committee (SciTech Committee): The select
committee of the UK House of Commons that oversees the work of the Department for
Business, Energy, and Industrial Strategy in the UK and has conducted inquiries into research

integrity and the transparency of clinical trials.
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Research Ethics Committee (REC): Groups that review and approve research proposals to
ensure they are conducted to recognised ethical standards. Ethics approvals are required for
most research and the REC system is managed by the HRA in England, and the HRA’s sister
agencies in the devolved nations of the UK. These are analogous to Institutional Review Boards

in the US.

28



Abstract

Background: Over the past 30 years clinical trial registries have become a key institution
aiming to reduce bias and waste within global clinical research. Funders, journals, and
governments have made prospective trial registration a near universal requirement and a route
for results dissemination. This thesis examines the use of registries within the current research

landscape and examines how they function as tools for aiding and informing research.

Aims: To examine how clinical trial registries are used to promote transparency and
accountability in clinical research and describe where improvements are needed to meet these

goals.

Methods: | used a mixed-method approach to examine various aspects of the current function
and usage of clinical trial registries. My first four results chapters focus on auditing various
aspects of clinical trial registration and reporting to assess and describe the current registry
environment. First, | conducted two studies that rely on registries to examine clinical trial
reporting at the micro and macro level. Next, | examined how the current regulatory regimes
requiring the use of registries in the US and EU have been implemented through examinations
of compliance, data quality, and results reporting. These four studies relied on accessible
registry data and drew on methods from epidemiology and bibliographic research for data
collection and analysis. Lastly, | conducted qualitative interviews with key personnel from public
research institutions in the UK about current policies and practice around clinical trial

registration and reporting.

Results: Clinical trial registries allow for effective audits of transparency in reporting at both the

level of individual studies and of entire research areas. Examinations of e-cigarette and Covid-
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19 clinical trial reporting both were made possible through audits linked to registered clinical trial
information. However, issues with the reliability and quality of registered data impacted these
assessments. Regulations mandating the use of clinical trial registries have been unevenly
implemented and enforced in the US and EU. Regulatory processes have not fully ensured that
timely trial information is made available, including clinical trials results. Non-commercial
sponsors have shown particularly poor compliance with transparency requirements. However, in
the UK, political attention informed improvements in institutional transparency policy and

practice that may be a model for future improvements elsewhere.

Conclusions: Effectively mandating clinical trial registration through various mechanisms has
made registries a vital piece of research infrastructure. Registries both allow for insights into
planned, ongoing, and completed trial research as well as form a valuable dataset for original
metaresearch. However, additional effort is required to ensure registries are meeting their
promise as tools to improve transparency and accountability in clinical research. Without
assurances that registrations will be used as definitive sources of trial information by key
stakeholders, their uptake will amount to little more than a tick-box bureaucratic measure.
Journal editors, funders, and research sponsors all have key roles to play in ensuring that
registrations occur prospectively, are properly maintained, and are clearly linked to study
results. The incorporation of registries into regulatory schemes has the potential to further
ensure meaningful use of registries however experiences in the US, EU, and UK show that

without proper enforcement, compliance with these requirements will inevitably be deprioritised.

30



Statement of Contributions
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“Many excellent notions or experiments are, by sober and modest men, suppressed”

-Robert Boyle, 1661
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Chapter 1: Overview and Structure of Thesis

1.1 Rationale of Thesis

Clinical trials are crucial to the generation of medical evidence and are relied on by stakeholders
to inform guidelines, policies, and clinical decisoin-making.! In addition to being highly influential
throughout general medical practice and health policy decision making, trial results also inform
regulatory approvals of new treatments.? Therefore, much attention is paid to the design,
tracking, management, and reporting of clinical trials and the creation of strategies to minimise

bias in their conduct and interpretation.

Reporting biases concern the selective reporting of results and can impact the complete
assessment of an evidence-base.® Throughout academia there is evidence that results are left
unreported, hypotheses and outcomes are created or switched after results are already known,
and lacklustre results can be exaggerated through spin.*’ While many disciplines are beginning
to confront these issues, biomedical research has long standing research infrastructure, in the
form of clinical trial registries, that is meant to help address these concerns.® This global
network of registries has emerged over the past three decades to both combat reporting biases
and inform the community about the current research environment in order to promote
enroliment, prevent wasteful duplication, and share methods. A functional registry system is
essential as clinicians, patients, and the public cannot make informed choices about treatments

when information about clinical trials is routinely withheld or incompletely reported.

In the past decade, registration and reporting in clinical research has transitioned from best
practice to a fundamental aspect of trial regulation and governance.®!° The research
powerhouses of the US and the EU have both implemented requirements for the registration

and reporting of clinical trials conducted under their regulatory purview.'? This evolving legal,
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ethical, and regulatory context provides the backdrop for this thesis. As the landscape rapidly
changes, gaps in the evidence will inevitably occur. Major changes to the global research
environment require close study to inform the ongoing development of these systems.
Furthermore, the COVID-19 pandemic has tested the ability of the global research community to
provide rapid, quality results under emergency conditions. This thesis will touch on each of
these areas and offer recommendations to improve the value and utility of registries as a tool for

accountability and transparency.

1.2 Overall Hypothesis
Clinical trial registries are currently not functioning optimally as tools for accountability and

transparency in clinical research.

1.3 Overall Aim of Thesis
To assess how clinical trial registries are being used by regulators and research sponsors to

ensure clinical trial information is provided in a timely, accurate, and complete manner.

1.4 Thesis Structure
1.4.1 Introduction, Background, and the Registry Environment
1.4.1.1 Chapter 1: Thesis overview

This chapter is an overview of the thesis covering its rationale, content, and context.

1.4.1.2 Chapter 2: Thesis Introduction and Background
For Chapter 2, | detail the history of the global system of clinical trial registries and examine
their place in current ethical, legal, and regulatory frameworks. In addition, | review the existing

evidence about the functionality of clinical trial registries, and explore their use as tools for
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research, transparency, and accountability. Parts of this chapter informed two publications in

BMJ Evidence-Based Medicine.34

1.4.2 Registries as Tools for Accountability and Transparency

1.4.2.1 Chapter 3: E-cigarette manufacturers’ adherence with clinical trial reporting expectations
In Chapter 3, | adapted prior methods® to check the consistency of outcome reporting between
registrations and results reports of e-cigarette trials sponsored by Juul Labs Inc., a major e-
cigarette company. This project demonstrated how registries can be used as tools for critical
evaluation of research and raised important questions about the intersection of trial reporting
regulations and e-cigarette research in the US. A manuscript based on this chapter was

published in the journal Tobacco Control.*®

1.4.2.2 Chapter 4: Dissemination of REgistered Covid-19 Clinical Trials (The DIRECCT Study)
During my DPhil, | acted as the lead researcher on the DIRECCT study, examining the
dissemination of Covid-19 clinical trials, with colleagues in Berlin. Chapter 4 reports the
preliminary results from the first phase of this study and details the future of the project. Using
registry data, | designed a comprehensive search strategy to locate trial results and examine
reporting patterns of Covid-19 research and oversaw its implementation by the study team. The
dynamics of trial reporting during a public health emergency, including the role registries have
played in making results available, are key findings from this study. Additionally, the practical
experiences in dealing with the quality and completeness of registry data is informative about
the limitations of using these data at scale. The preliminary findings of this study, detailed in

Chapter 4, were published in BMJ Open.*®

36


https://paperpile.com/c/hSBzsM/SHRaw+bKNPT
https://paperpile.com/c/hSBzsM/d5gon
https://paperpile.com/c/hSBzsM/TAARq
https://paperpile.com/c/hSBzsM/lII8z

1.4.3 Clinical Trial Registries and Regulations in the US and EU

1.4.3.1 Chapter 5: Tracking Compliance with Transparency Requirements of the FDA
Amendments Act 2007

The remainder of my results chapters shift focus more explicitly to the legal and regulatory
context around research transparency while continuing to examine the use and function of
registries. In Chapter 5, | conducted a series of audits of compliance with various aspects of the
FDA Amendments Act 2007 which governs trial registration and reporting in the US. These
audits identified covered trials and assessed compliance across the entire ClinicalTrials.gov
dataset using the most up-to-date interpretation of the law. | examined five areas starting with
trial reporting, then expanding my automated assessment methods to four additional areas:
timely registration, data verification, delayed reporting and trial document submission. For each
area | also examined factors associated with compliance. Findings from this chapter were

published in The Lancet and JAMA Internal Medicine.!"8

1.4.3.2 Chapter 6: Function and Utility of the EU Clinical Trials Register as a Source of Clinical
Trial Information

Chapter 6 builds on prior work from my advisors and | examining EU trial reporting.!® Here |
address questions about how data quality on the registry impacts reporting assessments and
how the availability of results on the EUCTR compares to the published literature. This chapter
provides a comprehensive assessment of how EU transparency requirements operate, the
value of the EUCTR as a data source, and offers lessons for stakeholders as they begin to
implement the new EU trial regulations. The data quality and availability analysis from this
chapter was published in the journal Clinical Trials and the results search study results are

being prepared for submission.?
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1.4.4 Institutional Transparency Practice

1.4.4.1 Chapter 7: Clinical Trials Transparency at UK Public Research Institutions

In Chapter 7, | report a qualitative study in which | interviewed research governance, clinical trial
unit, and trial management staff at UK universities and NHS trusts. This study aimed to gain a
better understanding of how these institutions manage the registration and reporting of clinical
trials. Particular attention was paid to EU reporting requirements in the UK prior to Brexit.
Understanding the response to these pressures offers valuable insights into transparency at
public research institutions. Documenting and analysing these experiences can help identify
best practices and barriers as the UK prepares to reform its newly independent regulatory

infrastructure. This analysis is being prepared for journal submission.

1.4.5 Conclusions, Discussion, and Next Steps

1.4.5.1 Chapter 8: The Current Status and Future Direction of Clinical Trial Registries

The final chapter summarises the key findings from my five results chapters and reflects
holistically on their strengths and limitations. | then consider how these findings can inform the
improved use and management of trial registries and detail my own future research plans

examining trial transparency and research integrity.

1.5 Personal Background and Motivation for Thesis

As an undergraduate, my degree focused on combining instruction in the biological sciences
with humanities coursework examining the history, ethics, and meta-study of science and
medicine. Throughout my studies | developed an interest in how public policy interacts with and
influences science. Following my Bachelors, | undertook a Masters in Public Health (MPH) at
the Yale School of Public Health in health policy to further pursue these interests. With
advanced coursework in policy analysis, epidemiology, and biostatistics, my MPH would provide

me with the building blocks of my research career. Additionally, my training in qualitative
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methods as a Masters student influenced my development as a mixed-methods researcher as

shown in this thesis.

Following my Masters, | began my first job in the private sector working in communications for a
large pharmaceutical client. My main responsibility was to support the communications strategy
around upcoming regulatory approvals. This experience, combined with an internship during my
Masters with a global pharmaceutical company, gave a unique insight into both the regulation of
the medical industry and the motivations, values, and goals of pharmaceutical industry

professionals.

Working in transparency research has the potential to be antagonistic towards industry actors
as there is a history of well-documented issues, some of which | explore in Chapter 2. However,
spending time in industry provided invaluable experience and perspective about how the
pharmaceutical industry functions day-to-day. | have found that it is important to remember my
colleagues who genuinely wanted to help treat and educate patients. That said, the sometimes
sordid history of some companies cannot be fully ignored even if the evidence shows that major
pharmaceutical companies are leading the way in compliance with transparency provisions. It is
important to be vigilant for bad actors in any policy context and work to understand the complex
incentive structures that may distort decision making by commercial sponsors. That said, | have
found that it is much easier to try and be a partner in improvement with industry and to
communicate openly, professionally, and honestly with them, rather than demonise and instantly
dismiss them as irredeemably corrupt. This mindset served me well in dealing with industry and
academic colleagues who can both, at times, be critical or combative about the findings of my

research.
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Eventually, | became interested in returning to academia to pursue a career in research and
explore many of the topics my education and work experience had raised. | began working at
Columbia University’s Center on Medicine as a Profession (CMAP) in 2014. | was the lead
researcher on a project examining the recently launched Open Payments database, which
documented payments from industry to physicians in the US. This would be the first steps in my
research career examining topics at the intersection of health policy and transparency. My
team’s work included qualitative studies on physician attitudes to the Open Payments database,

and usage and reactions to the Open Payments website by physicians and the public.?*

Following my time at CMAP, | moved to the UK in 2016 and soon after began working as a
researcher for Dr. Ben Goldacre at the DataLab in Oxford examining issues in trials
transparency and research integrity, a natural extension of my past interests. My initial work on
the TrialsTracker projects provided the skills, knowledge, data, and research questions that
underlie this thesis. Entering this space coincided with major changes in the use and regulation
of clinical trial registries across Europe and the US providing the perfect foundation for a DPhil

at the intersection of my interests in policy, transparency, and healthcare research.

In addition to examining my key research questions, | also had personal goals to grow and
mature as a researcher during my doctoral work. | aimed to employ a mixed methods approach
that would challenge me to learn new skills, and hone my existing experience, in quantitative
and gualitative methods. Reflecting on my work throughout this thesis allows me to appreciate

how much I've accomplished and learned over the course of my degree.
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1.6 Key Accomplishments & Reflections

1.6.1 Thesis Publications and Results Dissemination

As of my thesis submission | have published five first- or last-authored manuscripts based on
original research from this thesis and written or contributed additional work on publication bias
and preregistration based on Chapter 2.13-1820 |n addition | have presented results from my
thesis at academic conferences: a poster at the MetaScience 2019 Symposium based on
Chapter 5,%2 which won a poster prize; a presentation on results reporting capabilities at ICTRP
registries at the REWARD-EQUATOR 2020 conference based on data presented in Chapter
2;2® and presentation on clinical trials registration results reporting at EBM Live 2019, and
MetaScience 2021 drawing on my work throughout the thesis.?42% Additional results from the
project presented in Chapter 4 have been accepted for an oral presentation at the World

Conference on Research Integrity in May 2022.

1.6.2 Additional Work

During my DPhil, | have been fortunate enough to contribute to a wide range of projects and
publications. Some of these were related to my thesis while some are relevant to my general
interests in transparency, open science practices, and epidemiology. | contributed to a review
on reducing bias in medical research in the Journal of the Royal Society of Medicine® and
opioid prescribing in BMC Medicine;?’ co-wrote editorials on reporting of trials in dentistry, the
necessity of sharing analytic code, EU trial regulations, and UK trial registration policy, the latter

three appearing in The BMJ;?%3!

and wrote a methods piece on using web scrapers for
research, a key data collection method for my DPhil, in Nature.*? | have also authored or co-
authored three published correspondences on topics in research transparency with another
letter under review,**-3® co-presented on open research methods at the Evidence Live 2018

conference;*® and presented on harms reporting on clinical trials registries at 4E’s Forum in

Erice, Sicily.3’
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Collaborations on original research include examining trial reporting in Poland®® and the
compliance of top non-commercial sponsors with EU reporting requirements.3® For the first year
of my DPhil, | was the primary author of the “Unreported Trial of the Week" series at The BMJ
which highlighted individual trials with missing results.*® Additionally, | have frequently served as

a peer reviewer during my DPhil with over 40 verified reviews across over 30 publications.?

I have also contributed to projects related to the Covid-19 pandemic. | am a co-author on an
accepted Stage 1 registered report assessing Covid-19 trial design at Royal Society Open
Science* and have contributed to efforts led by my advisors. This includes co-first authorship
on a publication in The Lancet Rheumatology examining hydroxychloroquine efficacy for Covid-
19 in lupus and rheumatoid arthritis patients,*? and input into additional analyses, as part of the
OpenSafely project started by my advisor Prof. Ben Goldacre. | set up and ran the Covid-19
TrialsTracker (covid19.trialstracker.net) early in the pandemic, which aimed to clean and
annotate information on registered Covid-19 trials for general use by the community and used
this to contribute to the Covid-19 Evidence Service, run by my advisor Prof. Carl Heneghan.*344

This work eventually evolved into the DIRECCT project detailed in Chapter 4.

1.6.3 Public and Professional Engagement and Feedback

In addition to my conference presentations, | have been invited to speak about my research to
various professional organisations including the UK Clinical Research Collaboration meeting of
registered clinical trial units, and at the annual meeting of the UK Trial Managers Network.
Forming relationships with these organisations was crucial to recruitment for Chapter 7. I've also

spoken to colleagues in various other forums about my work including to colleagues at the

a peer review history documented at: https://publons.com/researcher/1578220
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University of Bristol, and the University College London Hospitals NHS Foundation Trust. | also
appeared as a guest on the “Let’s talk e-cigarettes” Podcast® which is run by Cochrane Tobacco

Addiction researchers at Oxford to discuss the results of Chapter 3 of my thesis.

As the lead researcher on the TrialsTracker project, | am also continuously in touch with
sponsors in the US and EU addressing questions about the TrialsTracker project and how best
to address reporting issues. This engagement has been key to helping develop research
guestions, understand how registry data is managed by various stakeholders both inside and
outside of industry, and provided crucial context to my findings. | also frequently provide

comment to the media on topics related to my research.*>*

1.6.4 Grants and Funding Disclosure

| am grateful to my funders who made this thesis possible. My DPhil is funded by a studentship
from the Naji Foundation. | have received additional support for conference travel and research
materials from the Nuffield Department of Primary Care Health Sciences (REWARD-EQUATOR
2020; MetaScience Symposium 2019), The Centre for Evidence-Based Medicine (4-Es Forum),
and Kellogg College (MetaScience Symposium 2019). | additionally received a grant from the
Fetzer Franklin Memorial Fund primarily supporting the work in Chapter 7 of this thesis and
support from the German Federal Ministry of Education and Research (BMBF) via the QUEST
Centre in Berlin for my work on Chapter 4. During my DPhil | have also been employed as a
researcher at the DatalLab® with funding from the Laura and John Arnold Foundation and The

Good Thinking Society.

b Episode available at: https://www.cochrane.org/news/lets-talk-e-cigarettes-podcast
¢ As of March 2022, The DataLab is now the Bennett Institute for Applied Data Science.
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1.6.5 Teaching and Supervision

During my time as a DPhil student, | have participated as a co-instructor in a one-day course on
using Python for health data science presented by the DatalLab. | also successfully supervised a
medical student project on trial reporting under the FDA Amendments Act 2007 that expanded

on my existing examinations of the law.

1.6.6 Training and Skill Development

As part of my training, | participated in a one-day course run by the Health Experiences
Research Group from the Department of Primary Care Health Sciences on qualitative interview
skills. While | have experience conducting interviews from past research projects, this course
served as a welcome refresher in advance of my own project and provided valuable guidance
on creating interview guides and successfully conducting interviews. Self-teaching has been a
large part of my DPAhil. | have largely taught myself how to code in Python, with support from
developer colleagues at the DatalLab. This has been instrumental to the work in my thesis and
many of my projects would not have been possible without this self-directed learning and skill
development. Additionally, | have continuously endeavoured to improve and expand my
knowledge of quantitative methods. Particularly notable during my DPhil has been better
understanding and implementing survival analysis as a useful tool for modelling time to

reporting for clinical trials.

1.6.7 Challenges

The primary challenge during my DPhil has been the Covid-19 pandemic. In addition to devoting
attention to pandemic related research outside of my DPhil, some of my planned DPhil projects
had to be altered or delayed due to the pandemic. Most notably, | had to delay data collection
for my qualitative study to ensure | could successfully recruit personnel who, early in the

pandemic, would have been extremely taxed in managing their research portfolios. | planned to
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start recruitment in early Summer 2020 but did not actually begin until late-Autumn 2020. While |
was able to manage these delays, it impacted how | prioritised and structured my time

throughout the DPhil and required me to adapt my research plans.
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Chapter 2: Thesis Introduction and Background

Features of this chapter are published in the following peer-reviewed journals:
e DeVito NJ, Goldacre B. Catalogue of bias: publication bias. BMJ Evid Based Med 2019;
24: 53-4. DOI: 10.1136/bmjebm-2018-111107
e Cashin AG, Richards GC, DeVito NJ, Mellor DT, Lee H. Registration of health and
medical research. BMJ Evid Based Med 2021; published online Dec 21.

DOI:10.1136/bmjebm-2021-111836.

This chapter also contains results presented at the REWARD-EQUATOR 2020 conference:
e DeVito NJ. Results reporting at ICTRP data-provider registries: a cross-sectional audit

study (O 4-1). 2020; published online Feb 21. https://osf.io/xenkqg/

2.1 Chapter Rationale and Overview

This introductory chapter will provide background and context for my thesis by exploring clinical
trial registries as a key institution in clinical research. Since the 1980s, an expansive literature
has arisen articulating why registries are needed, critiquing the practice, and researching its
impact on research integrity and evidence synthesis. My overarching hypothesis is that these
registries are not adequately performing their transparency and accountability roles and
understanding the origins of these roles is an essential first step. | will do this through analysis
of the history and development of registries, their use, and research to improve upon their

applications in practice.

2.2 Introduction
Clinical trials are foundational to generating evidence in the biomedical sciences. Well designed

and conducted trials are the “fair tests” necessary to inform clinicians, health officials, and the
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public about the benefits and harms of interventions.! However the value of evidence generated
by clinical trials can be compromised by the introduction of bias.*® Bias can impact the research
process at many points in the journey from design to dissemination.*® Those creating, and
interpreting, evidence need to be constantly aware of the risk of bias, understand how it can
occur, and attempt to measure and minimise its influence.° Clinical trial registries, which collect
and present information about planned, ongoing, and completed trials, are one tool to combat
bias in clinical research. Through public registration, the intent, design, outcomes, responsible
parties, and results of a study are housed in a single record within an open-source, searchable
database. This system promises transparency into the clinical research endeavour and aims to

reduce research waste and reporting biases.?>12

This thesis will examine how well clinical trial registries are currently providing accurate and
timely information on clinical research. Trial registration has relatively quickly matured into a
formalised institution within the medical research landscape.5*-°® Recent years have seen a
swell of advocacy for preregistration in other disciplines, most notably in the field of psychology,
in response to the “reproducibility crisis”.8°65" However, no other field has ingrained prospective
registration as an institution within the discipline to the extent of clinical trials research. Major
global registries are organised around internationally agreed upon standards for their design
and implementation®® and their use is increasingly being mandated by governments due to the
unique intersection of healthcare, policy, and research.®® The continuing emergence of this
global system of legal, ethical, and practical requirements being placed on clinical research

offers a rich opportunity to investigate the gaps this thesis aims to fill.

Various stakeholders are served by a functional registry system.%° Those planning clinical
trials can understand the current research landscape in an area, reference the design of similar

studies, and prevent waste through minimising redundant research.®-%2 Regulators,
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researchers, and clinicians performing evidence synthesis to inform approvals, guidelines and
practice can also more easily survey a research area, and quickly and efficiently access
results.®+%6 The public is provided access to details of the research that underlies health
decision-making and is often supported through their tax dollars. Patients and clinicians may

also benefit from more efficient matchmaking between potential participants and trials.®’

The permanent registration record holds sponsors of trials publicly accountable to deliver on
their ethical obligations to report results and honour the voluntary commitments of those who
participated in producing new clinical knowledge.®®%° Results cannot be expected for trials that
are not known to exist.”® Even when trials are fully reported, a registration should offer the
simplest, most straightforward way to check that the study was conducted in accordance with

the specified analysis and any deviations justified.®8

In this chapter, | will detail the history of registries and their current place in the research
landscape including their benefits and shortcomings. Research both on and using registries will
be examined alongside the introduction of key context and background that frames the work

presented in subsequent chapters.

2.3 Methods

Research for this chapter has been ongoing throughout my DPhil. I've collected a substantial
library of relevant citations, within the Paperpile citation manager, in support of my published
work. At the time of writing | reviewed my collection of citations and utilised a snowball method
to locate primary documents, original sources for key claims, and used forward and backward
citation searches to capture additional relevant literature.” In addition, while writing this chapter

in August 2021, | conducted targeted searches in PubMed and Google Scholar using search
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terms related to specific areas of interest where further detail was required.? | supplemented my
literature review with brief original assessments of the results reporting capabilities of ICTRP
registries as part of a larger planned project’? and an informal update to the search strategy

from the Schmucker et al. review on publication of registered studies.”

2.4 A History of Clinical Trial Registries

2.4.1 Early Research on Publication Bias Sets the Stage

The need for a system to catalogue and track clinical research emerged throughout the 1980s.
References to the “file drawer problem” date back to at least the 1950s, however evidence for
its impact on clinical trials research arose later.”*" In perhaps the earliest work demonstrating
reporting bias in clinical research, Elina Hemminki demonstrated that 38% of 566 studies of
psychotropic drug submitted to regulators in Sweden and Finland in the 1960s and 70s were not
available in the literature making them invisible to clinicians and other stakeholders.”® Required
regulatory processes are an attractive route for examining potential biases in evidence.”’2
However these records are not always publicly accessible, nor easily retrieved, and represent

only the subset of trials that support regulatory submissions from industry.83-87

Soon after Hemminki’s piece, Robert John Simes would show the quantitative threat of
publication bias to the evaluation of clinical evidence. Simes compared the published literature
for an ovarian cancer intervention to a results database and showed exaggerated efficacy in the
literature due to incomplete data. Simes called for an international registry of clinical trials to
manage selective dissemination.?88 Additional studies examining the publication status of

known populations of trials began to emerge® and in the early 1990s a meta-analysis from Kay

d Examples of search terms: publication bias; clinical trial registries AND reporting; clinical trial registries
AND history; ClinicalTrials.gov and FDA Modernization Act; clinical trial registries AND bias; ICTRP AND
[creation OR history]
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Dickersin and colleagues showed “a positive association between statistically significant results
and publication” (unadjusted OR 2.88, 95% CI: 2.13-3.90).”* The bias in the literature towards
“positive” results remains a major issue throughout academia and was at the centre of

arguments for trial registration as a method to detect and avoid selective dissemination.®%92

Attention to the issue of publication bias would continue to grow throughout the 1990s as the
evidence-based medicine movement emphasised the “critical appraisal of the literature”.®®> Many
of the leading advocates for registries were also key figures in evidence-based medicine.®* The
literature on publication bias continued to grow”>® including a landmark study on reporting
issues in antidepressant trials published in the New England Journal of Medicine.’”® Researchers
began to investigate reasons for publication bias®-¢ and registries were viewed as a key tool in
understanding and combating the issue.®%8-192 Related issues like outcome reporting bias,
interpretive spin, and insufficiently detailed trial reports also emerged as major concerns that

could be better detected and managed with the use of trial registries. 10310

2.4.2 The First Clinical Trial Registries

Calls for clinical trial registries were not solely driven by concerns about publication bias. Early
supporters of registries wanted both improved research discovery and synthesis along with
improved matchmaking of patients to trials.1°® Disease specific registries serving these purposes
dated to at least the 1960s.1% The 1994 Handbook of Research Synthesis included names and
contact information for 26 registries of clinical research and other similar lists were maintained
elsewhere.1°”1% The implementation and content of these registries varied by the intended
audience. Registries aimed at professional audiences were not necessarily widely accessible
while others focused on supporting trial enrollment in specific areas like HIV/AIDS and cancer
trials.®® Registration requirements also began to develop alongside regulatory processes.1%%-111

At the eighth meeting of the Society for Clinical Trials in 1986, two early registries, The
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International Committee on Thrombosis and Haemostasis (ICTH) registry and the Oxford
Database of Perinatal Trials (ODPT), maintained by lan Chalmers among others, were
presented as exemplars in a session titled “The Case for Registers of Clinical Trials.”*? The
introduction to the 1986 version of the ICTH registry, disseminated via a physical report, is
emblematic of the aim, scope, and barriers for early registries!**:

“This is an annual report of multicenter, randomized, controlled trials in the field of thrombosis,
haemostasis, and atherosclerosis. A register of planned and ongoing trials is thought to be of
help to investigators who are planning or designing new trials, or performing meta-analysis.
However, the Subcommittee does not have the wherewithal to distribute the details of protocols
in the current or previous reports. It is recognized that not all trials have been listed in the
registry; two drug companies did not agree to have their studies registered; some contacted
investigators have not answered for various reasons. Therefore, the Subcommittee would
appreciate receiving information on ongoing or planned multicenter controlled trials that can be
included in the next report.”

The ODPT was developed with similar objectives!“:

e To provide a resource for reviews of the safety and efficacy of interventions used in
perinatal care.

e To provide a register of ongoing and planned randomised trials to foster cooperative and
coordinated efforts by researchers in the perinatal field.

e To encourage a scientifically based approach to the care of mother and babies
throughout the world by making this resource available to all those interested.

The utility of registries in aiding the planning, conduct, and assessment of research was clearly
and consistently articulated by those promoting their development and use. Writing about the
1986 meeting, Dickersin noted that “although the discussion often centred on the difficulties of

such an undertaking, the need to initiate the effort was emphasised."'*2

2.4.3 Momentum Towards an International Registry System
The early 90s saw major meetings in the US and Europe on trial registration.% In 1991 the Ad
Hoc Working Party of the International Collaborative Group on Clinical Trial Registries met for

the first time in Brussels, Belgium and adopted aims to promote clinical trial registries and
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support those who wish to establish their own registries.!'®* The US National Institutes of Health
(NIH) convened a meeting in late 1993 to “review the rationale for registries, exchange
information on existing registries, identify user needs, and explore the barriers to setting up and
maintaining registries.” A piece describing this meeting noted that “registry advocates envision a
time when anyone will be able to obtain information on-line regarding international clinical trials,

if not through one unified registry then through a directory of registries.”*®

The increased proliferation of registries spawned larger cross-disciplinary collections of trial
records. In the late 1990s, Brown University operated a “register of registers” of clinical trials
containing records from over 500 different clinical trial databases.!'” The Cochrane
Collaboration, founded in the early 1990s, immediately took an interest in trial registries as a
data source.1%11® Cochrane began to curate the CENTRAL database to support Cochrane
Review Groups and as of August 2021, CENTRAL contains nearly 1.8 million records from a

variety of sources, including registries.!

In 1998, the Current Controlled Trials (CCT) service was launched by the publisher BioMed
Central (BMC) as a platform to “facilitate the exchange of information about randomized trials
worldwide and to publish an increasing number of trial protocols and trial results.”*?** CCT
included the metaRegister which brought together trial information under an International
Randomized Controlled Trial Number, or ISRCTN, a single identifiable number for each clinical
trial to improve cross-database matching. ISRCTN® would later become the BMC-run primary
registry for the UK. The CCT services were recommended to member organisations throughout
Europe by the European Science Foundation in 2001 and a subsequent meeting in 2002 led to

calls for a comprehensive European registry. %612t

€ Today, “ISRCTN” currently does not stand for anything. The official name of the registry is just the
ISRCTN.
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These various efforts were essential landmarks in the road towards a global system of trial
registration but significant barriers to progress remained. Independent efforts by academics and
other private stakeholders lacked any authority to mandate widespread adoption of registration.
Attempting to bring together existing records inevitably created trade-offs between the available
resources and the comprehensiveness of the database as funding for these efforts were
lacking. Even for well curated existing registries, design differences did not guarantee
interoperable datasets.'’ Industry was also slow to embrace registration for reasons of cost and
commercial confidentiality.>367:1% Further advancing the registry movement would require
standardisation and centralisation of the registration process and broad, meaningful

requirements to register.?2

2.4.4 The Creation of ClinicalTrials.gov

In 1997, the US Congress passed the FDA Modernization Act (FDAMA) which authorised the
NIH to “establish, maintain, and operate a data bank of information on clinical trials for drugs for
serious or life-threatening diseases and conditions.”'* These provisions followed pressure from

scientists and advocates from the HIV/AIDS and breast cancer communities.5°:106.108

Trials in support of new drug applications to the FDA that investigated a “severe or life-
threatening disease™ would be required to register, partially addressing long-standing
recommendations to make data on approved treatments held by the FDA public.*?* After three

years of development by the National Library of Medicine (NLM), ClinicalTrials.gov launched in

" FDA documentation states that “The term life-threatening is defined as (1) diseases or conditions where
the likelihood of death is high unless the course of the disease is interrupted and (2) diseases or
conditions with potentially fatal outcomes, where the endpoint of clinical trial analysis is survival (21 CFR
312.81(a)).”
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early 2000. Initially the database contained NIH trials and imported pre-existing government trial

databases like the AIDS Clinical Trials Information System and Physician’s Data Query.1?®

The first implementation guidance for industry was issued in 2002 and reiterated that new trials
covered under the FDAMA must register within 21 days of first enroliment of the trial,? while
existing trials were encouraged to register within 45 days of the notice.1%8126.127 Table 2.1 shows
the original ClinicalTrials.gov public dataset as described in the “Industry Guidance” document
and contemporaneous publications from NLM staff;108126.128 At the time, this was a more

expansive dataset than had been collected by the CCT database.%®

Table 2.1: Original Data Categories and Elements for ClinicalTrials.gov Registration

Category Data Elements

Brief and Official Title

Brief Summary and study purpose
Study Sponsor

Study Design/Study Phase/Study Type
Condition or Disease

Intervention

Study Start Date

Descriptive Information

Recruitment Information e Study Status Information including:
o Overall Study Status (e.g., recruiting, no longer recruiting)
o Individual Site Status Eligibility

e Criteria/Gender/Age

Location and Contact e Location of Trial
Information Contact information (central contact or per-site)

Administrative Data Unique Protocol ID Number and other identifiers

Study Sponsor

Last Data Update and Verification dates

Links to more information (either sponsor provided or through

MEDLINEplus) and publications if available

A comprehensive US government run registry was a major step forward however the FDAMA
was imperfect. While registration was now mandated, the legislation “provided neither funding

nor a mechanism of enforcement” and compliance was a major issue.'%®12° Data presented at

9 Note the FDAAA does not require prospective registration.
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the 2003 FDA Science Forum indicated that just 61 of 127 (48%) industry protocols for cancer
trials supporting FDA approvals in 2002 were located on the registry even after the industry
guidance became available with instructions to register both new and ongoing trials.831
ClinicalTrials.gov risked becoming just another entry on an ever-expanding list of incomplete
registries. Despite criticisms of mandatory transparency measures from commercial interests

their hand would soon be forced.®":13

2.4.5 “A Great Idea Switches from Ignored to Irresistible”

When Dickersin and Rennie lamented in a 2003 JAMA piece that the “relative obscurity of [trial
registration] in the lay and biomedical press” conveyed “the message that [the scientific]
community does not think registers are important”,1° they must not have known that they were
standing on the cusp of a seismic shift in attention to transparency in clinical research and an
explosion in the development and promotion of clinical trial registries (Figure 2.1). Drummond
Rennie would publish another piece in the same journal just 14 months later titled “Trial
Registration: A Great Idea Switches from Ignored to Irresistible.” The case of paroxetine
brought the two decade fight for a global registration system to the public and political

forefront.57131

Paroxetine is a selective serotonin reuptake inhibitor (SSRI) indicated for the treatment of
depression in adults. Due to a lack of adequate disclosure rules, SmithKline Beechum (now
GlaxoSmithKline, GSK) did not have to disclose results of studies for off-label usage in
children.'32133 However, clinicians and advocates were beginning to raise concerns about
increased suicide risk in paediatric populations taking paroxetine as it was widely used off-label

in these patients.'3*
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Figure 2.1: Key Milestones in the Registration of Clinical Trials from Pansieri
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By the early 2000s, GSK had evidence that the drug both didn’t work in children and increased
their rate of suicide. “Study 377” was completed in 1998 and showed the drug was ineffective. It
would not be published in the literature until 2006. “Study 329” was published in 2001 with
positive safety and efficacy findings that could not be confirmed in later independent
reanalysis.'3137 | eaked internal GSK communications highlighted this strategy of suppression
and spin with suicide risks downplayed in applications to regulatory agencies.'**1%® Regulators
in the United Kingdom (UK) would go on to detect these safety signals when more data were
provided. A systematic review published in the Lancet in early 2004 concluded that
consideration of the unpublished data caused the harms of these drugs to outweighed any
benefits in the paediatric context.*® Physicians in the UK were soon warned against prescribing

these drugs to children by regulators and other countries soon followed suit, 133138140

Various lawsuits and investigations arose from the controversy. In the UK, a four year MHRA
inquiry ultimately could not recommend any sanctions due to technicalities around the
disclosure of data on off-label uses.*¥314! |n the US, GSK would face criminal and civil action at
both the state and federal levels for withholding essential safety data. Similar treatments from
other companies were also put under scrutiny.'#? By the end of 2004, GSK had settled with New
York State for $2.5 million in fines and an agreement to establish a company registry of trial
results.®14® Other companies would soon begin to proactively establish public registries to host
information on their trials despite initial objections.®'% GSK pled guilty to federal charges related
to the missing safety data combined with various other infractions in 2012 and agreed to pay
over $3 billion in criminal and civil penalties, the largest pharmaceutical fraud settlement in US

history.44

This scandal put the public spotlight on transparency and accountability in clinical research and

major advancements quickly followed. In mid-2004, the American Medical Association would
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call for a fully comprehensive US register and enhanced access to data held by the FDA.® In
November 2004, the World Health Organisation (WHO) hosted a summit on health research.!!
Meeting attendees supported the establishment of a “platform linking a network of international
clinical trials registers to ensure a single point of access and the unambiguous identification of
trials”14>14% and that:

The findings of high-quality research should not only be accessible to decision-makers but also
communicated in ways that effectively inform policy, public health, and health care decision-
making. Research findings, including of clinical trials, need to be published, documented in
internationally accessible registers and archives, and consolidated through systematic reviews.
Dissemination of findings in this way can help to inform decisions about support for new
research and to build public confidence in science.

The WHO'’s governing body would take up these recommendations and the International
Clinical Trial Registration Platform (ICTRP) was established in 2005.*!114” The ICTRP would
soon release standards for the design, functionality, and governance of clinical trial registries

including a minimum registration dataset,110.148.149

The International Committee of Medical Journal Editors (ICMJE), a consortium of top medical
journals, announced in September 2004 that they would require proof of prospective clinical trial
registration” as a condition of publication.®®31150-152 This was done “as a solution to the problem
of selective awareness” of results to enhance “public confidence in the research enterprise.”
The ICMJE requirements were widely influential although not universally adopted.*>*-%° Their
impact on registration behaviour, however, was abrupt (Figure 2.2). In 2003 and 2004,
ClinicalTrials.gov recorded 3,588 and 3,166 new trial registrations. In 2005, 12,798 new trials
were registered -- a 304% increase.'® Zarin and colleagues noted a 73% increase in
registrations on ClinicalTrials.gov between May and October 2005.%" This uptick in registration

was seen across the global registry landscape.*®

h At the time of the announcement, only registration on ClinicalTrials.gov met the minimum conditions for
registration set by the ICMJE
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Figure 2.2: Publications and Registrations of Clinical Trials 1998-2013 from Viergever &

Li (2015)
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Still, there was a desire for continued development and improvement of the registry system. In

2004, the Canadian Institutes of Health Research hosted a meeting aimed at fostering

“international consensus on trial registration.”*® The Ottawa Statement consensus document

arising from this meeting would outline basic “principles of trial registration” that would influence

the ICTRP’s efforts and lead to further guidance and recommendations on the development of

registries.13%1%9-161 The Ottawa Group was explicit in its calls for mandatory prospective

registration and proposed a minimum registration dataset more ambitious than either the ICTRP

or industry.57130
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2.4.6 Maturation of the Global Registry Landscape

Following these rapid international efforts, a number of national and regional registries were
established throughout the 2000s and 2010s.1%'°8 The ICTRP began to recognise “primary
registries” with national or multinational mandates in 2007. These would have to meet the
ICTRP standards and provide the minimum trial dataset for all registered trials to the ICTRP
Clinical Trials Search Portal meta-registry. In 2007, the ICMJE expanded their existing
registration requirements to specify that prospective registration in any ICTRP recognized
primary registry would meet their conditions for publication.'®? The revised 2010 Consolidated
Standards of Reporting Trials (CONSORT) guidelines, which promote better reporting of clinical
trials, included an item on reporting trial registration numbers in articles.'®® In 2008, the ethical
requirement for trial registration and reporting would be codified in the World Medical
Association’s Declaration of Helsinki which underlies the global conduct of medical

research.164165

Legal and regulatory frameworks around trial registration and results reporting also began to
mature. In 2007 the US Congress passed the FDA Amendments Act (FDAAA 2007) which
strengthened and expanded the requirements of the FDAMA (Figure 2.3).1%¢ Requirements for
registration were no longer limited to trials of “serious or life-threatening diseases.” Now
sponsors of any phase 2-4 trial on a drug, biologic, or device falling under FDA authority would
be required to register and report their results directly to ClinicalTrials.gov in a standard tabular
format. Results were due within one year of the completion of follow-up for the study’s primary
outcome(s) and non-compliance could result in monetary fines and additional sanctions.®” The
US government’s centralised authority avoided issues that prior non-authoritative and piecemeal

efforts were unable to address.68169
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The NLM added the public results database to ClinicalTrials.gov in 2008.1?” By 2010,
ClinicalTrials.gov was receiving 330 new registrations and 2,000 revisions to existing records
each week and contained over 3,000 trial results submissions.'™ This new law further elevated
the importantance of ClinicalTrials.gov within the clinical research landscape and it is now the
largest registry in the world by an order of magnitude (Table 2.2).1"* However the uptake,
implementation, and enforcement of the FDAAA 2007 rules would be slow.1"?173 The US federal
rulemaking process, which was necessary to clarify various ambiguities in the law’s
implementation, was only proposed and brought into full effect nearly a decade later.'* As of
2021, the NLM is leading a ClinicalTrials.gov modernisation effort to update and improve the
usability of the ClinicalTrials.gov.1’* Chapters 3 and 5 of this thesis will further consider the

details of the FDAAA 2007 and its current implementation.

European clinical trials regulations also advanced throughout the 2000s. The 2001 Clinical
Trials Directive, governing clinical research throughout the EU, included the establishment of a
pan-European registry for clinical trials of investigational medical products (CTIMPs).1"® As
opposed to ClinicalTrials.gov where the onus for registration fell on the individual sponsors and
investigators, the EU system would automatically register protocols via national competent
authorities' as part of the regulatory approval process for covered trials. The EudraCT database
began accepting protocols in 2004.17¢17” The public facing portal to the EudraCT, the EU
Clinical Trials Register (EUCTR), launched and became an ICTRP primary registry in

2011_178,179

' For instance, prior to Brexit the Medicines and Healthcare products Regulatory Agency (MHRA) was the
national competent authority for the UK. See Table 6.1 for a list of all NCAs.
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Figure 2.3: ClinicalTrials.gov Registrations and Key Milestones 1997-2020
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Additional EU regulations would soon follow, first requiring the reporting of paediatric trials, and
eventually the reporting of all registered trials on the EU database. This included an expectation
to retrospectively report trials completed before the launch of the results database in 2014.18%-184
New EU clinical trial regulations, originally passed in 2014, have begun to phase into effect as of
January 2022 with the launch of a new clinical trials portal, the Clinical Trial Information Section
(CTIS).18518 CTIS will replace the EudraCT/EUCTR system and is set to include more
streamlined registration and concrete results reporting requirements.®”188 These new
regulations explicitly allow EU national governments to implement sanctions for noncompliance
and move beyond the “soft legislation” of the current paradigm.2°18919° Chapter 6 of this thesis
will examine the utility of the EUCTR as a reliable public source of information about clinical

trials in the EU/EEA.

The UK, a major source of biomedical research, has also seen substantial changes in the
regulation of clinical research in recent years. The completion of Brexit led to the country to
leave the regulatory infrastructure of the EU and EMA including the trial registration process. In
late 2021, it was announced that all UK clinical trials will be automatically registered on the
ISRCTN as part of the routine ethics process beginning with drug trials in 2022.1°! This is part of
the UK Health Research Authority’s “Make It Public” strategy which arose from a Parliamentary
committee investigation into trial transparency.'%21° Registration requirements, however, are
not unique to the US and Europe. The NIH ClinRegs website details clinical research
regulations in 21 countries and, as of September 2021, 13 include some requirement for clinical
trials to be registered'®* including countries with ICTRP primary registries across all global
regions.®>2% Smaller non-ICTRP registries also continue to exist usually linked to a specific

public entity, funder, or institution.?*

63


https://paperpile.com/c/hSBzsM/Qg5Si+gXPzT+72WDh+ivDoE+ceyhy
https://paperpile.com/c/hSBzsM/6NR3p+Skun3
https://paperpile.com/c/hSBzsM/xRSxU+o4NF7
https://paperpile.com/c/hSBzsM/rGvxF+evihO+kGNIy
https://paperpile.com/c/hSBzsM/kofN5
https://paperpile.com/c/hSBzsM/qQd1G+m4xqR
https://paperpile.com/c/hSBzsM/H704W
https://paperpile.com/c/hSBzsM/UbXMd+VoJRE+Flxnj+5XZDx+HK2xk+vWqbl
https://paperpile.com/c/hSBzsM/dro2T

2.4.7 The Modern Registry Landscape

As of 2021, the ICTRP includes 17 primary registries and accepts data from ClinicalTrials.gov
(Table 2.2). In addition to the ICTRP meta-registry, the WHO also manages the Universal Trial
Reference Number system in which trial sponsors can apply for a single number to link trial
documentation.??? The third edition of the ICTRP standards were released in January 2018 and
the minimum dataset now includes a results element (Table 2.3).58 While registries are not
required to implement separate tabular results sections like ClinicalTrials.gov and the EUCTR,
they must include a field that links to results publications or other documentation with results

details.

In January 2020, | examined how each of the 18 ICTRP data provider registries had
implemented these new results standards and found that 13 (72%) had a dedicated results field
while another two had partially implemented this requirement.? This has since grown to 15
(83%) leaving only the Iranian (IRCT), Peruvian (REPEC), and Brazilian registry (REBEC)
without a dedicated results reporting field as of mid-2021. There was, however, considerable
variation in how these results sections were implemented. Only two registries (11%) had a
specific tabular results format, nine (50%) allowed for results documents to be uploaded locally,
eight (44%) allowed free-text results, and 12 (67%) had a field for citations. Ten registries (56%)
allowed results to be shared in at least two formats. The ability to search specifically for trials
with results (n=5, 28%) and to download trial records in bulk (n=8, 44%) were uncommon.}

Overall, results availability, discoverability, and registry functionality was highly variable.

I The Thai Clinical Trial Registry had a mass download option at the time this data was originally collected
but this was removed in a recent redesign. They were not counted here as having this feature here.
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Table 2.2: WHO ICTRP Primary and Data Provider Registries

Registry Name Abbreviation Year Became [Registrations?
Founded Primary
Registry
Australian New Zealand Clinical ANZCTR 2005200 2007208 21,711
Trials Registry
Brazilian Clinical Trials Registry ReBec 2010204 2011204 5,210
Chinese Clinical Trial Registry ChiCTR 2005205 2007206 53,298
ClinicalTrials.gov (USA) N/A 20001%7 N/Af 397,275
Clinical Research Information CRiS 2010207 2010207 6,787
Service (South Korea)
Clinical Trials Registry - India CTRI 2007208 2008209 38,461
Cuban Public Registry of RPCEC 2007210 2011210 399
Clinical Trials
European Union Drug EudraCT/ 2004/2011177.178 2011179 41,233
Regulating Authorities Clinical EUCTR

Trials Database/EU Clinical
Trials Register

German Clinical Trials Register DRKS 2008211 2008212 13,045
Iranian Registry of Clinical IRCT 2008213 2008213 30,573
Trials
ISRCTN ISRCTN 2000120 2007214 21,415
Japan Primary Registries JPRN 2007215 2008215 52,470
Networkb
Lebanon Clinical Trials Registry LBCTR 2018216 2019217 116
Thai Clinical Trials Registry TCTR 2009218 2013219 6,175
The Netherland National Trial NTR 2004¢ 2007214 9,822
Registerc
Pan African Clinical Trial PACTR 2009220 2009220 3,177
Registry
Peruvian Clinical Trial Registry® REPEC 2011195 20161 1,948
Sri Lanka Clinical Trials SLCTR 2006221 2008221 393
Registry

aAs of December 2021

bContains data from the JapicCTI, IMACCT CTR, jRCT, and UMIN CTR registries. UMIN was founded
the earliest (2005).

¢The NTR has ceased operation as of November 2021 and a new Dutch registry is planned.

dThe REPEC database has existed since 1995 but the online registry was established in 2011
ePersonal communication with NTR staff.

fClinicalTrials.gov is an ICTRP data provider registry but has declined to become a primary registry.
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Table 2.3: Required ICTRP Trial Registration Dataset Version 3 (2018)

Number Item
1 Primary Registry and Trial Identifying Number
2 Date of registration in Primary Registry
3 Secondary identifying numbers
4 Source(s) of monetary or material support
5 Primary sponsor
6 Secondary sponsor(s)
7 Contact for public queries
8 Contact for scientific queries
9 Public title
10 Scientific title
11 Countries of recruitment
12 Health condition(s) or problem(s) studied
13 Interventions
14 Key inclusion and exclusion criteria
15 Study type (e.g., interventional, observational, and design characteristics)
16 Date of first enrollment
17 Sample size
18 Recruitment Status
19 Primary outcomes(s)
20 Key secondary outcome(s)
21 Ethics review
22 Completion date
23 Summary results?
24 Data sharing plan

aMust include Baseline Characteristics, Participant Flow, Adverse Events, and Outcomes

Prior systematic assessments of registry functionality, usability, and informational content
support the need for updates and improvements across the registry landscape.??>-22* One
analysis of the implementation of the current ICTRP standards concluded: “it is clear that some
of the registries have much work to do, although even a few improvements would significantly

improve them”.224
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Funders can also incentivise and promote the use of registries. In 2017, major non-commercial
funders and research organisations were convened by the WHO to discuss transparency
measures. Attendees signed a joint statement pledging to implement clear standards for their
funded and supported clinical research including preregistration and rapid results reporting to
registries regardless of journal publication status. They also committed to continued monitoring

and repercussions for poor compliance.?2°226

Prior to my DPhil | had conducted an audit of transparency policies for the largest global funders
of health research with criteria aligned to the WHO joint statement. There was substantial
variation in whether funders explicitly required registration, summary results publication, and the
sharing of individual patient data. Even when these were required, documented compliance
monitoring or disclosure mechanisms were rare.??” Many major funders have since
strengthened their policies to align with the WHO statement including the Medical Research
Council??822° and National Institute for Health Research in the UK?3° and INSERM in France.?*!

There is also substantial variation among the transparency policies of commercial sponsors.?*2

Civil society and advocacy organisations have also played a key role in shaping the modern
registry landscape. The AllTrials Campaign was started in 2013 by concerned academics,
journal editors, and advocates including both of my thesis advisors. The campaign promoted a
simple message that “All Trials Should be Registered and All Trials Should be Reported.”?%
Through campaigning and lobbying efforts, the AllTrials pledge has been signed by over 95,000
individuals and 700 organisations globally as of October 2021. AllTrials forms one part of an
international network of transparency and good science advocates including organisations like
TranspariMED, Transparency International, Cochrane, and Universities Allied for Essential

Medicines who promote higher standards for the reporting of clinical research.234-23¢
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2.5 The Registry Research Agenda: Understanding the Benefits & Limits of Registration
Clinical trial registries have developed as a tool to support research as well as a subject of
research. A primary motivation for the development of clinical trial registries was to assist
evidence synthesis efforts. Registries are routinely used as a tool to survey and compare the
research landscape in a given area.?*’-24? ClinicalTrials.gov staff have published guidance on
using the database for research.?*®* The current Cochrane Handbook for Systematic Reviews of
Interventions recommends searching ClinicalTrials.gov and the ICTRP search portal together to
locate registered trials for reviews but this has not necessarily become routine practice.?44-246
Adding trial registries to search strategies has been shown to identify additional studies but

does not consistently impact conclusions when examined.66:247-2%0

Results reported to ClinicalTrials.gov have repeatedly been shown to be more complete when
compared to matched journal publications, especially concerning adverse event reporting.2°1-2%
While reporting to registries is not perfect, especially when compared to comprehensive
regulatory documents like Clinical Study Reports,?°¢ the evidence supports that registries help to
provide a more complete understanding of clinical trial results than solely relying on publication.
Registration is also associated with higher overall reporting quality in journal publications and

lower risk of bias.257-260

Following from Hemminki and Simes, registries have commonly been used for research into the
extent of non-publication of clinical trials.”>% The most recent review of these studies was
published in 2014 by Schmucker and colleagues and found a pooled reporting rate of just 54%
(95% CI: 42%-66%) across 22 studies of registered trials, though with substantial
heterogeneity.”% These types of studies remain common in the literature. Informally repeating
the Schmucker search strategy and title/abstract screening in January 2020, and adding other

known publications, identified over 40 new studies. These include analyses of reporting by
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academic medical centres in the US and Germany, 261252 numerous examinations of reporting
practices within specific disciplines or disease areas (e.g., heart failure?%3, urology?%4,

epilepsy?®®) and other broad categories of trials (e.g., industry trials,?¢257 trials in children268.269),

As requirements for prospective registration increase, registry records also provide an
opportunity to check for outcome-reporting issues in subsequent publications.519427° This thesis
includes three studies examining the publication and outcome reporting of registered clinical

trials (Chapters 3, 4 & 6).

The issues and shortcomings of clinical trial registries have also been widely documented. In
2007, ClinicalTrials.gov staff described various difficulties in running a clinical trial registry.?4
Box 2.1 reproduces the headline issues identified in the piece covering the logistics of
managing, indexing, and feeding data back to users in a consistent, reliable, and simple
manner. A registry is only as good as the underlying data it supplies, and so low quality data
undermine the utility of the registration process. Viergever and colleagues showed in 2011 that
across the nine ICTRP data provider registries at the time, there were substantial deficiencies in
the provision of routine data about interventions, trial contacts, and outcomes with a follow-up in
2014 concluding that “problems with quality remain and continue to constitute an impediment to
the meaningful utilisation of registered trial information.”?”12"2 Others have noted similar issues

with the quality of the ClinicalTrials.gov dataset.?’3-276

Throughout the 2010s articles were published declaring that “trial registers cannot yet be relied
upon as the sole means to locate trial for systematic review...[they] lag behind the major
bibliography databases in terms of their search interfaces”?’” and “the amount of protocol
information registered is often insufficient to judge the validity of reported results and the

problem of identifying all relevant studies has not yet been solved.”'® While the registry
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landscape has continued to evolve, these logistical, practical, and quality concerns remain
across registries.198:278-282 Thjs thesis touches upon these quality issues throughout each

analysis.

Box 2.1: Issues identified by Zarin et al. (2007) in the Registration of Clinical Trials

Validating Trial Registry Data

Establishing a Search Engine to Serve the Needs of Heterogeneous Users
Preventing Duplicate Trial Registrations

Defining and Naming Interventions

Coordinating Trial Registration Internationally

Extending Registries to Include Trial Results

How registries are used in practice is also frequently researched. Li and colleagues reported in
a 2018 systematic review of 37 studies comparing registry entries and protocols to published
findings that “inconsistent reporting...is frequent, prevalent, and suboptimal” suggesting
inadequate registry checks by editors and reviewers.?° A 2018 review found that across 19
studies, the pooled proportion of prospective registration for randomised trials was just 21%
(95% CI: 15%-27%).2°" Once a study with issues has been published it becomes increasingly
difficult to address even when standard post-publication review procedures are followed
underlying the importance of building registry checks into pre-publication review.5283
Researchers who examine fraudulent clinical trial reporting believe that discrepancies between
registration and publication can be a reliable indicator of fraud when considered alongside other
issues.?8* Others have suggested that unregistered trials should be excluded from reviews alll

together.?8®

Lemmens and colleagues have written about common objections to the proliferation of
increased clinical transparency regulations. These include increased administrative burden,
impacts on innovation and discovery, the potential for public misinterpretation of results, and

concerns over protecting sensitive or confidential information.%”:%° Carve outs for for registration
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and reporting of Phase 1 trials, and provisions for delayed disclosure, are present in
transparency regulations in the name of commercial confidentiality.1¢1”> Many of these issues
and concerns originate from industry but are mirrored in academia and explored further in

Chapter 7 within the UK context.

Debates about the value of registration compared to the burden it imposes on research are not
unique to clinical trials and efforts must continue to prove their value beyond transparency for
transparency’s sake.?¢-2%% |n one debate piece, a director at a major US cancer centre was
critical of further enforcement of ClinicalTrials.gov results reporting measures as “neither | nor
my colleagues would typically go to ClinicalTrials.gov to look for data to guide management of
our patients.”?®® Adherence to the ICMJE registration recommendations has also met resistance
from editorial boards who remain unconvinced that prospective registration offers more value

than the publication of trials that registered retrospectively or not at all.1532%1

2.6 Thesis in Context

The past 30 years have seen major advancements in clinical trial registration. Increasing
uptake, enshrinement in ethical principles, and statutory requirements have solidified their
widespread use in the clinical research community. Actors in academia, industry, civil society,
and government have all played important roles in influencing how and why this global system
of transparency, generally unique among the sciences, has come to fruition. However the story
remains ongoing. The promise of transparency from registries is evident and broadly recognised
but it is not clear their ability to provide reliable, valuable data to the community has been fully
realised. There remains room for continued assessments of how registries are implemented,

regulated, utilised, and maintained.
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2.6.1 Gaps in the Literature

2.6.1.1 Clinical trial registries in the modern research landscape

Many of the arguments for clinical trial registration were articulated decades ago. With the
proliferation of registries throughout the 2000s, the need to frequently reiterate these points
became less of a necessity. However, as registration becomes routine it also risks becoming
bureaucratic background noise, taken for granted, rather than an essential act of transparency
and rigour.?922% |t is important to revisit and re-examine the role of registries within the current
research landscape and how they serve their envisioned functions at both the micro and macro
levels.182% Detailed examples of the utility of registries, and clear arguments for their place
within the contemporary research landscape, justify continued investment in their development

and adoption.

2.6.1.2 Increased regulatory use of clinical trial registries

While assessments of trial reporting and publication bias are common in the literature, specific
examinations of regulatory transparency requirements are much rarer. At the start of my DPhil,
comprehensive and systematic studies of new reporting regulations in the US and EU were
essentially non-existent. There was no public information on recent compliance trends available
in the literature or from regulators. For instance, studies investigating the impact of the FDA
Amendments Act often only examine trials within a specific area with long delays between trial
completion and the associated metaresearch project.?%2% Even recent studies that have
included post-Final Rule trials lack a robust enough sample of relevant studies for analysis.?®’
The EU transparency regulations have been even more neglected outside of a few recent

examples of studies mostly conducted by my advisors.19:29.29
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2.6.1.3 Institutional management of clinical trials

Analyses examining the reasons for transparency issues focus on individual researchers,
editors, or broad cross-sections of stakeholders.%98:300-303 ynderstanding the experiences of
these individual’s impact on transparency issues is essential however it is not the only
perspective that must be considered. Clinical research institutions also take on a share of the
responsibility for the ethical and regulatory oversight of their sponsored trials. They create the
and manage the environment under which this research takes place and translate national and
international transparency requirements into the local context through policies and standard
operating procedures. Research examining the role of institutional governance in transparency
practice is sparse with most examples coming from the US.2%6:3%4-306 Tg my knowledge there has

been no in-depth qualitative examination of these stakeholders published to date.

2.6.2 Key Research Questions

Advancing the use of registries for meaningful transparency and accountability across the entire
research community will involve creating evidence that shifts perceptions of registration from
required bureaucracy to a valuable exercise that improves scientific inquiry, and where
improvements are needed to promote this value. This thesis closely examines how the current
system functions and where it is failing to provide consistent, accurate, and timely information.
My thesis is organised around three broad research questions that aim to address these gaps in
the literature and better understand the current function of the continuously evolving registry

environment.

2.6.2.1 How do registries function as tools for transparency and accountability?
My thesis begins with two studies that use trial registries, and the information they provide, to
examine the quality and extent of clinical trial reporting. Both studies stand alone in examining

important questions about how the results of registered trials are disseminated but in the context
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of this thesis, they also serve a broader function in demonstrating both the promise of registries
and the problems that impact their use. Chapter 3 uses trial registrations as a starting point to
closely examine the reporting quality of e-cigarette trials from a single prominent sponsor.
Chapter 4 moves the lens back to the entire trial registration landscape and reports preliminary
results from a large project examining how and when the results of Covid-19 clinical trials are
disseminated. Neither of these studies would have been possible without the global clinical trial
infrastructure and the detailed records they hold. Having an existing, standardised dataset of
registered trials to work from allowed me to relatively rapidly design and implement studies
addressing timely public health concerns. However, issues with the accuracy and timeliness of
trial registry data are an important methodological complication in both studies and

demonstrative of larger issues.

2.6.2.2 How are regulatory systems that require registration and reporting of clinical trials
functioning?

With clear demonstrations of the strengths and weaknesses of the global registry system it is
important to consider how these can be addressed. One strategy has been to regulate the
registration process. Laws requiring the use of clinical trials registries have continued to drive
their rise within the clinical research landscape. Registries are now being seen by governments
as vital tools to help assure the integrity of the clinical research that informs clinical and health
policy decision making. Chapter 5 and 6 will examine how well the two most comprehensive and
robust regulatory regimes in the world are working to fulfil the promise of trial registries. These
studies build upon my work on the TrialsTracker project to describe trial reporting, registration
guality, and availability of registry data under US and EU regulations. Recent developments in
both regulatory environments make them a rich source of research questions and analysis.

These results will describe how these requirements are functioning to provide trial information to
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researchers and the public. As no public audit function from the responsible regulators exist,

these studies also serve an independent audit and feedback function.

2.6.2.3 How do institutions manage their trial transparency responsibilities?

Chapter 7, the final results chapter of my thesis, examines perspectives on the use of registries
through the lens of public research institutions in the UK. Informed by the findings from previous
chapters, | used in-depth interviews to examine how governance staff universities and NHS
trusts manage the transparency of their trial portfolios. Prior work has shown that non-
commercial funders are often laggards in terms of proper registration and reporting behaviour,
especially in the EU.'° However, with recent attention to these issues from the UK Government,
there has been a concerted effort to improve transparency in clinical research throughout the
UK public sector. In addition, most UK public sponsors will have broad experience with the
international registry system. These experiences, along with the emerging independent
regulatory environment in the UK resulting from Brexit, offers a particularly compelling
opportunity to understand how institutions have engaged with transparency issues while

documenting the barriers that remain.

2.7 Conclusion

This chapter explores the history of clinical trial registries including the rationale for their
development, the major milestones in their proliferation, and the research that has explored their
use and value to the research community. This understanding of the origins and history of the
global registry system is essential context that informs how the research throughout this thesis

was designed, implemented, critically evaluated, and interpreted.
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2.8 Chapter Summary

Tracking the history of clinical trial registries reveals the rationale and motivations behind
the current global registration environment and allows for an understanding of why
ethical and legal transparency requirements exist.

Despite their considerable promise, the effective use of registries to reduce bias faces
well-documented obstacles in implementation, use, and acceptance by the broader
research community.

This thesis aims to examine the extent to which the current registry environment
promotes transparency and accountability, specifically through the provision of accurate

and timely information about clinical trials in the form of trial details and results.
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Chapter 3: Transparency and Reporting of Industry Sponsored E-cigarette
Clinical Trials

A case series of registered trials

A manuscript based on this chapter was published in the journal Tobacco Control:
e DeVito NJ, Drysdale H, McKee M, Goldacre B. E-cigarette manufacturers’ compliance
with clinical trial reporting expectations: a case series of registered trials by Juul Labs.

Tob Control 2021; published online June 14. DOI:10.1136/tobaccocontrol-2020-056221.

Data for this project are available on Figshare:
e DeVito NJ. Juul Clinical Trial Reporting Assessments. 2021; published online June 15.

DOI:10.6084/m9.figshare.14627346.

3.1 Chapter Rationale and Overview

Registries allow investigations of the research landscape at scale as well as assessments of the
particulars of individual trials. This thesis contains analyses of both types, demonstrating the
utility of registries as a tool for transparency and accountability. Here | draw on the capability of
registries to identify expected trial results and allow for checks of registered information against
available results as a form of post-publication review. This chapter provides a demonstration of
the benefits of registration, their applied use, and ultimately a reflection on the implementation
and interpretation of US trial reporting regulations. This chapter, along with Chapter 4, primarily
address my first research question on how registries can be utilised as a tool to support

transparency and accountability and what issues compromise this role.

In early 2020, e-cigarettes were often in the news following regulatory action against certain
products by the US Food and Drug Administration (FDA). During routine searches related to the

TrialsTracker project, | identified several unreported Juul Labs Inc. trials that appeared to be
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covered under the FDA Amendments Act. | developed this study, based on similar prior work,®
to closely examine the availability of results for these studies and how the registrations aligned
with published work in the e-cigarette space. The small number of trials allowed me to share
results as a case series offering in-depth analysis and explanations of my findings. It is well
documented that outcome reporting bias occurs!®, however | believe a more detailed
demonstration of how these issues manifest in practice offers additional value to the community.
As the paroxetine scandal demonstrated in Chapter 2, real-world examples of poor practice can

provide powerful impetus for change.

3.2 Introduction and Background

3.2.1 Introduction

The importance of complete reporting of clinical trial results is widely recognised.®>3%" However
reporting must also be of sufficient quality to be useful. Quality reporting is promoted by
guidelines such as CONSORT, which aims to improve the reporting of clinical trials through
“‘complete, clear, and transparent information on...methodology and findings” The CONSORT
guidelines are endorsed by over 500 academic journals.'®® Protocols and trial registrations
should be published prospectively and referenced during peer review to avoid undisclosed
“outcome-switching” and selective non-reporting. These biases can exaggerate benefits and
obfuscate harms of interventions.>081104.308 Clinical trials registers offer the opportunity to hold
researchers and sponsors of clinical research accountable to their prespecified methods and

outcomes and allow the public to expect results of completed trials.

Electronic nicotine delivery systems (ENDS, or e-cigarettes) are controversial. Some see them
as an important weapon in the struggle against smoking.2%° Others question their real world
effectiveness as quitting aids, their short and long-term safety, and their role in promoting

nicotine addiction.!%311 Over 40 countries have banned the sale of e-cigarettes, with others
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restricting their marketing.3*? In early 2020 the US Government banned most flavoured e-
cigarette cartridges amid concerns about uptake in non-smoking teenagers.3* Given these
ongoing questions, it is essential that e-cigarette research is made fully available in a timely

manner to inform medical and public health decision-making.

3.2.2 Transparency Concerns in E-cigarette Research

There is a longstanding research literature on financial conflicts of interest and concerns around
poor quality reporting of tobacco-industry research.3436 Recent reviews have concluded that
conflicts of interest are important when interpreting the findings of e-cigarette research.317:318
Many journals have policies to not publish research sponsored by the tobacco industry due to

their notable history of past research distortion and misconduct.31°-32

In an August 2019 commentary, Tan and colleagues raised concerns about industry sponsored
vaping research.3?? They focus on JLI Science, a Juul Labs, Inc. (Juul Labs) research centre
that supports e-cigarette studies. Juul Labs is a major e-cigarette company holding 27% of the
US market share in 2017.32 Tan and co-authors noted a lack of transparency around JLI
Science’s funding mechanisms, research processes, and potential conflicts of interest. When
auditing the JLI Science website the authors could not locate details on governance, funding,
study selection, or reporting of Juul Labs-supported research that would allow proper
assessments of influence. These findings raise concerns that research arising from this centre
may be used to “positively portray the tobacco industry and lobby against regulatory actions” as
has occurred in the past. Examining these transparency concerns has only grown in importance
given the June 2020 Premarket Tobacco Product Application submission to the FDA by Juul
Labs that relies on their “comprehensive research program...examining the public health impact

of the JUUL System.”324
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3.3 Aim and Objectives
3.3.1 Aim
Use ClinicalTrials.gov to determine whether results of e-cigarette clinical trials sponsored by

Juul Labs, Inc. were reported in accordance with best practice.

3.3.2 Objectives

3.3.2.1 Identify registered trials by Juul Labs, Inc that appear covered under the FDA
Amendments Act 2007

3.3.2.2 Assess the availability of results of registered e-cigarette trials sponsored by Juul Labs,
Inc. in journal articles and conference presentations

3.3.2.3 Analyse the quality of reporting within available results by comparing registered and

reported outcomes and present results both narratively and quantitatively

3.4 Methods

3.4.1 Inclusion Criteria for Assessment

| searched ClinicalTrials.gov for all interventional clinical trials in which Juul Labs was the
primary sponsor and assessed whether each trial had registered data consistent with coverage
under the FDAAA 2007, based on established inclusion logic derived from official
documentation.'”:325-328 |n the US the FDA Amendments Act (FDAAA) 2007 and its 2017 Final
Rule requires the sponsors of certain trials to report results within one year of primary
completion directly to the ClinicalTrials.gov registry.1132® Chapter 2 covers the history of the

FDAAA, while Chapter 5 presents a comprehensive analysis of reporting under this law.

The “FDA-regulated Device Product” field, added to ClinicalTrials.gov when the Final Rule came
into effect, denotes coverage by device regulations and is used to aid determinations of whether

FDAAA reporting requirements apply to a given trial 226327 As with all information on
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ClinicalTrials.gov, this field is attested to as accurate by the sponsor and reviewed during quality
control by ClinicalTrials.gov staff before being made publicly available.3?8-32° While official
regulatory determination of coverage under FDAAA would not solely be based on registered
data elements, the use of ClinicalTrials.gov data for public audit of potential FDAAA coverage is
expressly encouraged in the Final Rule preamble® and has informed prior analyses.'"172173 As
under the FDAAA 2007 and WHO ethical guidelines, results were expected to be available
within one year from primary completion either on ClinicalTrials.gov or via any other

dissemination routes.37:33°

3.4.2 Results Searches

To assess each trial’s reporting status a colleague (HD) and | searched 1) ClinicalTrials.gov 2)
the academic literature via PubMed and Google Scholar and 3) the JLI Science “Research
Library” database' for results of registered trials. For searches outside ClinicalTrials.gov, the trial
ID, principal investigator (PI), and keywords derived from the trial title and design were used as
search terms. Publications were matched to registrations using either the presence of a trial ID
or a comparison of the study aims, authors/affiliations, design, sample size, and outcomes.
Journal articles and conference materials were considered as results in the academic literature.
Each assessor independently compared reported results with the current outcomes listed on
ClinicalTrials.gov, based on CONSORT items 6 (i.e., disclose changes to trial outcomes), 17
(i.e., report all outcomes) and 18 (i.e., identify non-specified analyses performed).'®® Changes
from the prespecified outcomes to current outcomes on the registry, obtained via the

ClinicalTrials.gov archive site, were noted.

K“Public users of ClinicalTrials.gov, other than responsible parties, should be able to understand whether

a registered trial is an applicable clinical trial”
' Located at https://jliscience.com/research-library
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Each outcome was classed as: “fully reported”; “reported with issues” where there was a
substantial undeclared deviation from how an outcome was specified; “properly declared” if
unreported or changed, but with disclosure; “unreported” if it was not located; or “unclear” if it
could not be assessed. Findings from searches and outcome assessments were discussed in
committee and discrepancies resolved by consensus. Edge cases were resolved conservatively
in favour of proper reporting as a rule. An annotated record was created for each trial detailing
exact locations of results, outcomes, and additional trial information within the registry and any
located results. The full record of these assessments is available on the project’s FigShare
page. Figure 3.1 shows example assessment slides from the annotated data. | narratively
report these assessments including any issues with outcome reporting and justifications for
certain assessments. Summary statistics of the search results and outcome assessments are

presented.
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Figure 3.1: Example of Annotated Outcome Assessment Record for Trial NCT03605641

Primary Outcomes 1-4

Primary Outcome Measures @ :
1. Exhaled Breath Sample (EBS) - Nicotine [ Time Frame: Clinic Visit (JUUL/VUSE: 2 days and 2 overnights; conventional cigarette: 1 day and 1 overnight) ]

Absolute change from baseline in nicotine levels in the EBS of subjects who use JUUL, VUSE Solo, or conventional cigarettes.

2. Exhaled Breath Sample (EBS) - Propylene glycol [ Time Frame: Clinic Visit (JUUL/VUSE: 2 days and 2 overnights; conventional cigarette: 1 day and 1 overnight) |

Absolute change from baseline in propylene glycol levels in the EBS of subjects who use JUUL, VUSE Solo, or conventional cigarettes.

3. Exhaled Breath Sample (EBS) - Vegetable Glycerin [ Time Frame: Clinic Visit (JUUL/VUSE: 2 days and 2 overnights; conventional cigarette: 1 day and 1 overnight) ]

Absolute change from baseline in vegetable glycerin levels in the EBS of subjects who use JUUL, VUSE Solo, or conventional cigarettes.

4. Exhaled Breath Sample (EBS) - Carbonyls [ Time Frame: Clinic Visit (JUUL/VUSE: 2 days and 2 overnights; conventional cigarette: 1 day and 1 overnight) |

Absolute change from baseline in carbonyl levels in the EBS of subjects who use JUUL, VUSE Solo, or conventional cigarettes. Carbonyl compounds include: formaldehyde, acetaldehyde, and acrolein.

Primary Outcomes 1-4

Results - Exhaled Breath

Note: It is unclear why this section
Nicotine and propylene glycol were elevated in exhaled breath for

each product (Figure 2). After cigarette use, formaldehyde and references Flgure 3 which does not
carbon monoxide were consistently elevated (p<0.05). report any measures for exhaled
Comparatively, mean changes in formaldehyde and carbon monoxide breath.

in exhaled breath were reduced by 99% or more with vapor products
vs. cigarettes (Figure 3).

Figure 2: Change in Content of Exhaled Breath Samples After Ad Libitum Product Use
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Primary Outcomes 1-4

Assessments:

o Qutcome 1: Fully Reported

e QOutcome 2: Not Reported. The text reports Propylene glycol as “elevated” but
provides no exact measure and it is not included in Figure 2

o OQutcome 3: Not Reported. There is no mention of Glycerin in exhaled breath
reported in the poster

e Outcome 4: Reported with Issues. This outcome groups “Carbonyls” and
specifically mentions formaldehyde, acetaldehyde, and arcolein (and formerly
carbon monoxide). Acetaldehyde and acrolein in exhaled breath are not
reported anywhere in the poster. Carbon monoxide is reported.
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3.5 Results

3.5.1 Study Population

On 1 August 2020, searching ClinicalTrials.gov for “Juul Labs, Inc”, the standardised sponsor
name for the company, returned 11 registrations. One trial (NCT04452175) was excluded
because Juul Labs was a collaborator, not the primary sponsor. Five further trials were excluded
as their registrations were inconsistent with potential FDAAA coverage (NCT04143256,
NCT04123041, NCT04107779, NCT04088175 & NCT03700112). None of these excluded trials
had results available on ClinicalTrials.gov, and only NCT03700112 had completed over a year
ago as of 1 August 2020 and could have potentially been included in our searches. Table 3.1
shows the title and primary completion dates (PCD) for all excluded trials with additional

information available in the full dataset.

Five trials were registered consistent with the FDAAA Final Rule’s “Applicable Clinical Trial”
(ACT) criteria.1”*2” My methods for identification of covered trials based on public data are
further detailed in Chapter 5. All trials were interventional and on an “FDA-regulated Device
Product”.3?® The reason Juul Labs inconsistently identified similar trials as being on FDA-
regulated products was not immediately apparent at the time of the study. The meaning of this
field is not ambiguous in ClinicalTrials.gov materials 232" and since data on ClinicalTrials.gov,
especially those relating to FDAAA coverage, are attested to as accurate on submission, we
maintained our original inclusion/exclusion criteria in line with the public data. Additional details
of these discrepancies following the publication of this work is included in the Discussion.
Results were expected for all five trials as the PCDs were more than one year ago as of 1

August 2020. Table 3.2 includes the key dates for each included trial.
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Table 3.1: Details of Excluded Trials

Primary
NCT ID Official Title Completion
Date
An Open-Label, Multi-Center Study to Evaluate Selected Constituents
in the Exhaled Breath Samples From the Use of JUUL Nicotine Salt 12 December
NCT04143256 | Pod System Product (5% and 3% Virginia Tobacco, Mint, Mango, 2019
Menthol) Users and Conventional Cigarettes (Non-Menthol and
Menthol Flavors)
A Randomized, Open-Label, Cross-Over Study to Characterize the
Nicotine Uptake and Subjective Effects With Use of JUUL Electronic 18 December
NCT04123041 Nicotine Delivery Systems With Multiple Flavors and Nicotine 2019
Concentrations, Usual Brand of Combustible Cigarettes, a
Comparator E-Cigarette and Nicotine Gum in Adult Smokers
A Randomized, Open Label, Parallel Group Study in Adult Smokers to
NCT04107779 Evaluate Changes in Biomarkers of Cigarette Smoke Exposure After | 17 February
Switching Either Exclusively or Partly to Using JUUL Electronic 2020
Nicotine Delivery Systems With Two Different Nicotine Concentrations
A Randomized, Open-Label, Cross-Over Study to Characterize 23 Januar
NCT04088175| Puffing Topography With Use of JUUL Electronic Nicotine Delivery 2020 y
Systems (ENDS) in Adult, Closed-System ENDS Consumers
An Open Label, Randomized Crossover Study Comparing Nicotine
NCT03700112 Pharmacokinetics of Seven Electronic Cigarette Products and One | 24 February
Traditional Cigarette Across Two Delivery (10 Puff and Ad-libitum) 2019
Conditions, in Healthy Adult Smokers.
Cigarette Consumption After switchinG to High or Low Nicotine
NETEHE strENght E-cigaretteS In Smokers With Schizophrenia (GENESIS) SELET 202
Table 3.2: Included Trials and Key Dates
Registration Last : FDAAA
Trial ID First Updated |Study Start Cfr:mlgtri);n Corituli}[/ion Results
Submitted Posted P P Due
NCT03463837| 7 Mar 2018 | 3Jan 2019 | 4 Mar 2018 | 27 Jul 2018 | 13 Aug 2018 | 27 Jul 2019
NCT03605641| 16 Jul 2018 | 5 Dec 2018 (17 Sept 2018| 2 Dec 2018 | 2 Dec 2018 | 2 Dec 2019
NCT03593239| 1 Jun 2019 9 Jan 2019 (29 Jun 2018 | 26 Jul 2018 | 26 Jul 2018 | 26 Jul 2019
NCT03596034| 6 Jun 2018 2 Oct 2018 | 9 Aug 2018 |26 Sept 2018 [ 26 Sept 2018 |26 Sept 2019
NCT03719391| 17 Oct 2018 | 3 Jan2019 | 19 Oct 2018 | 21 Nov 2018 | 28 Nov 2018 | 21 Nov 2019
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3.5.2 Results Searches

Searches were conducted in August 2020. None of the five trials had results reported to
ClinicalTrials.gov. Literature searches located conference posters for four of the five trials on the
JLI Sciences website and one publication in the literature reporting more in-depth results from
one of the posters. Three of the posters were available under a year from the provided primary
completion date. Details of available results and outcome discrepancies are narratively

described below. Additional trial details are available in Appendix 3.1.

3.5.3 Trial Details

3.5.3.1 NCT03463837

This study examined “biomarkers of exposure” across various tobacco products including four
Juul products. There were no meaningful changes to outcomes after first registration, however
this trial was retrospectively registered by three days (Table 2) while the follow-up for the
primary outcome was just five days meaning the registration could have occurred after data had

already been collected.

We located two results outside of ClinicalTrials.gov: a poster presented at the 25th Annual
Meeting of the Society for Research on Nicotine and Tobacco on 23 February 2019 and
available on the JLI website; *3! and an article published online in the journal Nicotine &
Tobacco Research on 5 November 2019.3%2 As of writing, Nicotine & Tobacco Research has not
endorsed the CONSORT guidelines.®*® The paper includes all the outcomes reported in the
poster in addition to adverse events and a declaration that the three pharmacokinetic outcomes
would be reported in a future publication. Across both publications: the primary outcome was
fully reported; six (32%) of the 19 secondary outcomes were fully reported; five (26%) were
reported with issues; three (16%) were not reported but properly declared; and one (5%) was

unclear, leaving four (21%) entirely unreported.
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Of the five outcomes reported with issues, four were measures of nicotine equivalents in the
urine (nicotine, cotinine, trans-3'-hydroxycotinine, and glucuronides) specified separately but
reported as a grouped measure. The fifth outcome was measuring “future intent to use” with no
specified scale in the registry. The article reports the brief Wisconsin Inventory of Smoking
Dependence Motives which includes some aspects that could be indicative of “intent to use” in
combination with non-prespecified measures of dependence.®** The three secondary outcomes
related to blood or serum nicotine equivalents are noted in the paper’s methods but could not be
located anywhere in the results or appendices. Product malfunctions were grouped with adverse
events. While no malfunctions were listed, there was no statement to confirm that none
occurred despite being listed as a discrete outcome. In the absence of such a statement this

outcome could not be properly assessed.

3.5.3.2 NCT03605641

This was an open label study examining emissions across three different environments for a
Juul device, a competitor device (Vuse solo), and conventional cigarettes. Carbon monoxide
(CO) was removed from two outcomes on 18 September 2018, the day after the provided start
date. No results were found on ClinicalTrials.gov. Searches revealed no results in the academic
literature. The JLI Science website contains a poster presented at the 6th Annual Global Forum
on Nicotine on 14 June 2019.%® Of the 12 prespecified primary outcomes on ClinicalTrials.gov
eight (67%) are fully reported, two (17%) had reporting irregularities, and two (17%) are not

reported.

In the poster, outcomes describing “room air samples” were not consistently and clearly
reported for both use conditions despite identical specification in the registry entry. Select

carbonyls in exhaled breath (acetaldehyde and acrolein) were not reported. Propylene glycol in
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exhaled breath is mentioned in the results poster text as “elevated” and references “Figure 2" of
the poster, but assessing this figure and all other figures in the poster did not reveal anything
related to propylene glycol in exhaled breath.3* We therefore considered this outcome
unreported. Exhaled CO is reported in the poster, but room air CO is not; both were removed as
outcomes on ClinicalTrials.gov. Lastly, measurements of particle size are missing for one of the

group/setting pairs with no explanation.

3.5.3.3 NCT03593239

This study intended to examine the nicotine pharmacokinetics of various Juul 1.7% and 5%
nicotine salt products across four primary and two secondary outcomes. No outcome definitions
changed meaningfully from first registration. Searches revealed no results in the academic

literature nor on the JLI Science research database.

3.5.3.4 NCT03596034

This study assessed “puff topography” (PT) in adult smokers using the “Juul 5% Electronic
Nicotine Delivery Systems” product. No outcome definitions changed meaningfully from first
registration. Searches revealed no results in the academic literature. The JLI Science website
contains a poster with results presented at the 6th Annual Global Forum on Nicotine on 14 June
2019.%3¢ All five (100%) primary outcomes are reported, however only two of the seven (29%)
secondary outcomes are reported. The secondary outcome “self-reported product use” was
conservatively determined to be fully reported despite differences in how consumption was
measured in the poster presentation compared to the prespecified outcome. The five unreported
secondary outcomes were subjective measures, specifically: cigarette dependence, smoking

urges, effect of nicotine, affect (via Positive and Negative Affect Scale), and nicotine withdrawal.

3.5.3.5 NCT03719391
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This study examined the nicotine pharmacokinetics of various Juul 5% nicotine salt products,
Vuse Solo e-cigarettes, Nicorette 4mg nicotine gum, and standard combustible cigarettes. The
primary outcomes were vaguely specified pharmacokinetic measurements of nicotine uptake in
the plasma referencing a statistical analysis plan (SAP) that could not be located during trial
searches. No outcome definitions changed meaningfully from first registration. We located no
results searching the academic literature but found a matching poster on the JLI Science
website from the 2020 Annual Meeting of the Society for Research on Nicotine & Tobacco on 14
March 2020.%%" The primary outcome was reported however just two (20%) of the 10 secondary
outcomes were fully reported without issue. One (10%) additional secondary outcome was

partially reported and seven (70%) were unreported without any disclosure.

Various measures were reported that fit the broad “pharmacokinetic parameters” primary
outcome. While we could not access the SAP we conservatively counted it as fully reported
given there were pharmacokinetic details available. For one of the secondary outcomes, the
complete modified Product Evaluation Scale (MPES) was specified but only a single sub-scale
(“Satisfaction”) was reported. Missing outcomes included measures of blood pressure, heart
rate, product usage, and two additional subjective scales (Nicotine Withdrawal Questionnaire

and Product Direct Effect Questionnaire).

3.5.4 Summary of Results and Outcomes Reporting Rates

Across all trials, 28 of 61 (46%) prespecified outcomes were reported or properly declared, and
8 (13%) additional outcomes were reported but with issues; by outcome type 15 of 23 (65%)
primary outcomes and 13 of 38 (26%) secondary outcomes were accounted for in any results
reports. Problematic outcomes tended to measure specific levels of molecules arising from
tobacco use in various contexts (e.g., urine, breath, room air, plasma) or subjective measures.

Among the eight outcomes reported with issues, six measured specific molecules and two were
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subjective scales; among the 24 missing outcomes, 11 examined molecule concentrations and
nine were subjective measures. Summary results for outcome assessments are presented in

Table 3.3.
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Table 3.3: Reporting of Juul Sponsored Clinical Trials

Measure NCT03463837 | NCT03605641 | NCT03593239 | NCT03596034 | NCT03719391 | Total (%)
Results reported on
ClinicalTrials.gov No No No No No 0
Results reported outside of Yes (Poster & o
ClinicalTrials.gov Paper) Yes (Poster) No Yes (Poster) Yes (Poster) 4 (80%)
Prespecmeql primary 1 12 4 5 1 23
outcomes required to report
P”maryrg:ct)ftoerges fully 1 (100%) 8 (67%) 0 5 (100%) 1 (100%) 15 (65%)
Primary outcomes partially 0 2 (17%) 0 0 0 2 (9%)
reported
Prespecified secondary
outcomes required to report = v 2 7 AL =
Secondary outcomes fully 6 (32%) 0 0 2 (29%) 2 (20%) 10 (26%)
reported
Secondary outcomes reported
\i’vith s P 5 (26%) 0 0 0 1 (10%) 6 (16%)
Outcomes unreported or
switched but declared 3 (16%) 0 0 0 0 3 (8%)
Unable to assess 1 (5%) 0 0 0 0 1 (3%)
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3.6 Discussion

3.6.1 Summary of Findings

None of the trials assessed reported results on ClinicalTrials.gov. Only one of five trials reported
results in the academic literature, albeit with notable inconsistencies. Four trials were reported in
conference posters shared on the JLI Science website which provided only brief methods and
incomplete outcome reporting. Justifications or explanations for altered or unreported outcomes

were rare.

3.6.2 Results in Context

Non-reporting and selective outcome reporting are well documented sources of bias in clinical
research.'”73104 Results presented in Chapter 5 showed that among registrations consistent
with FDAAA coverage, 74% of industry-sponsored trials and 63% of non-industry-sponsored
trials had reported results to ClinicalTrials.gov at any time after becoming due.!” The COMPare
project found that among 67 trial manuscripts with 915 specified outcomes 524 (57.2%)
outcomes were reported correctly and 5 were switched between primary and secondary
designations.® Other studies have consistently shown more complete reporting of results to
ClinicalTrials.gov compared to journal articles, for instance Riveros and colleagues reported that
“trial results, especially serious adverse events, are more completely reported at

ClinicalTrials.gov than in the published article.”?%1252:254.255

Given the questionable history of tobacco-industry, some may question the value of these
industry funded trials. However, these trials occurred and are being used as evidence in
regulatory proceedings. It is important that all trials, regardless of funding status, are reported
fully and transparently so they can be critically interpreted, assessed for potential bias, and

properly considered by the broader medical and public health community.
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Results disseminated through JLI Science, in the form of conference posters with space
limitations, cannot be counted on to convey complete results which may complicate or bias their
inclusion in future evidence synthesis. This is consistent with prior evidence regarding the
completeness of reporting in conference abstracts.?7%:33-340 ClinicalTrials.gov provides a robust
dissemination route, independent of journals and without space restrictions, in which this
research can be freely shared. While this route lacks peer review and narrative methodological
detail it also provides clear summary statistics in a standard discoverable format that can be
updated with additional outcomes or long-term follow-up as these become available.
ClinicalTrials.gov also only allows results to be presented as summary values without potential

for narrative spin.103

Overall, Juul Labs has sponsored relatively few registered trials. Reasons for non-reporting can
vary substantially.®® Chapter 5 shows that reporting under FDAAA requirements increases with
more sponsored trials on ClinicalTrials.gov; it is possible that more experienced sponsors have
deeper knowledge of their obligations, ethical or legal, and can implement more robust reporting
practices.'’ It should be noted, however, that Juul Labs is part owned by Altria, formerly Philip
Morris, a major tobacco company with an established research programme.3?2 We cannot
speculate on what the unreported results from these clinical trials may be or why they occurred
in this specific instance; prior research shows that trials with less favourable results are less
likely to report;”® and that even within reported trials, non-significant outcomes are less likely to

be reported.®*! These are the very issues that the FDAAA 2007 set out to address.!!

3.6.3 Strengths and Limitations
In reporting detailed examinations of each trial’s outcomes, | aimed to provide insights into our
evaluations and concrete examples of how outcome reporting bias occurs in the literature. Many

studies have summarised the issue of outcome reporting bias and established it as an ongoing
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concern, and this case series offers useful detail and examples of how this can occur in

practice.5104

This work has limitations. As with all studies reliant on bibliographic searches some results may
exist but were not located. However, per ICMJE and CONSORT best practice, trial IDs should
be clearly present in the abstracts and text of clinical trial publications.63342 |f trial ID and
keyword searches could not locate relevant publications across multiple databases, this low
discoverability would represent a breach of best practice. In addition, searches were necessarily

cross-sectional, and more results may become available in the future.

Accuracy and availability of registered data is another potential limitation. Study documents with
more detail on outcomes may exist. | could not locate any public source of trial protocols or
SAPs for Juul Labs sponsored research. If changes to outcomes occurred, they should be
reflected on ClinicalTrials.gov and disclosed in any publications. Inaccurate or out-of-date data
on the registry may lead to misclassification based on our inclusion or exclusion criteria and

compromised outcome evaluations.

The availability of posters for four of the five trials further confirms that the trials did occur and
full results could be made available. Sponsors have a clear ethical and, in the case of trials
covered under FDAAA, legal responsibility to ensure their trial registrations are kept up to date
and therefore should be held accountable to the public information they attest to as accurate.343
While officially determining FDAAA coverage may require complex regulatory consideration
consistent with the Final Rule, public accountability based on registered data on
ClinicalTrials.gov has an important role to play in improving the quantity and quality of trial
reporting. Registration data for all five trials were also “Verified” meaning the information was

reviewed after registration and attested to as accurate. At minimum, it appears that incorrect
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registry data have been consistently provided for some of Juul’s registered trials and this was

confirmed by post-publication statements from Juul discussed below.

3.6.4 Implications for Policy and Practice

There are consistent indications in regulatory documentation that tobacco products, like ENDS,
are considered drug or device products under certain circumstances (e.g., smoking cessation
claims).44-34¢ Fyurthermore, the FDAAA Final Rule is clear that the intent to market a drug or
device for a certain use has no bearing on the applicability of requirements to report the trial
results of unapproved and uncleared treatments beholden to the law.** The FDAAA Final Rule
discusses the similar dual-regulatory pathway of dietary supplements noting that “a substance
characterised by a responsible party as a dietary supplement could be considered a ‘drug’
subject to section 505 of the [Federal Food, Drug, and Cosmetic Act] under the applicable drug
clinical trial definition if the trial is studying a use that meets the drug definition under the FDC

Act.”328

Similarly, another Final Rule (21 CFR Parts 201, 801, and 1100) notes that coverage as a drug
or device vs. a tobacco product would depend on aspects of the trial itself that can only be
determined after evaluation of the “methods and measures” to determine “the purposes for
which a product is being investigated.”**’ The complexity of these various laws, regulatory
pathways, and subjective legal precedents complicate the issue of FDAAA coverage for ENDS

products and obstructs public transparency and accountability.

This ambiguity is apparent when examining this sample of e-cigarette trials. The uptake of
nicotine in the body is an important component of nicotine addiction.®*® Three of the five trials
examined nicotine biomarkers or pharmacokinetics. Trials excluded from this analysis share

similar outcomes. It is unclear whether these outcomes aid in making claims about the “delivery
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of a pharmacologically active dose of nicotine” which are generally exempted from drug and
device regulations; investigate “modified risk tobacco product” designations that allow claims
relative to other tobacco products outside of drug and device regulations; or fall under
unapproved or uncleared drug and device rules due to their clinical subject matter and

outcomes.

Additional Juul sponsored trials directly address smoking cessation with relevant outcomes like
product use, dependency, urge to smoke, and aspects of withdrawal raising similar coverage
guestions. Clarity around their coverage under the FDAAA would require a more active
approach to enforcement of the law. The FDA has only recently engaged in limited direct
approaches to enforcing the registration and reporting requirements of the FDAAA amidst
mounting public criticism.1"4534° Previous comments from President Joe Biden have shown
support for active enforcement of federal results reporting requirements which may signal
receptiveness of the current administration to these issues.** Still, engagement to date has
been minimal and this lack of attention can lead to ambiguity about which trials are covered,

lessening the impact of FDAAA reporting requirements.

Failing general efforts to make FDAAA coverage more definitive to the public, the FDA may
consider specifically clarifying the reporting responsibilities of tobacco-industry sponsors under
the law. If registered industry-sponsored clinical research into tobacco products supports
various tobacco-specific regulatory pathways, instituting reporting requirements as a condition
of these applications could bypass complicated FDAAA 2007 considerations entirely. The public
and the scientific community have a clear interest in ensuring the results of research on tobacco
products is made fully available and current dissemination routes appear lacking. In any case,

setting aside legal obligations, there is also a strong ethical expectation that all clinical trial
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results should be reported completely in a timely manner and this investigation also shows

notable deficiencies with outcome reporting in available results.55:307

3.6.5 Implications for Future Research

In the context of my DPhil this chapter offered valuable experience in building a search strategy
to examine the extent of reporting in an area. This was one of the first studies | designed for my
DPhil and | had to consider specific methodological questions around where to search, how to
search, rectifying data between searchers, and linkage of results back to registry entries. While |
was familiar with similar studies in the literature, designing and performing these tasks and

analysis myself was instructive for designing the search strategies for Chapters 4 and 6.

This study also showed that registries continue to be a valuable tool for research on outcome-
switching and non-reporting of outcomes. The extent of selective reporting, and its impact on
evidence, will vary by field and should be considered within any evidence-base.>° Additional in-
depth audits that focus on a single sponsor, funder, or institution, can better catalogue how and
why these issues occur and where systemic gaps require attention. The ongoing TrialsTracker

project allows for close tracking of trials from a specific sponsor or therapeutic area.

Additional research is also needed on ways to improve the use of registries in the assessment
of the published research literature. Mandates on prospective registration or reporting guidelines
like CONSORT can only be utilised to their full effect if they are checked to ensure complete
and transparent reporting at the pre-publication stage. When peer reviewers and editors fail to
incorporate this due diligence into routine journal processes, reporting biases are primed to
enter the literature. Interventions in journal processes should be investigated to ensure

improvements in transparent reporting. Post-publication methods, like sending letters to the
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editor, have not been shown to adequately address reporting issues and are at times actively

resisted by editors and authors.®283

Emerging research has examined the feasibility of incorporating a “discrepancy review” into
standard editorial processes to better ensure transparent and complete reporting. Dedicated
reviewers were tasked to check the consistency between registrations and submitted
manuscripts and provide feedback to authors. Piloting the process at two journals, including
Nicotine and Tobacco Research which was assessed in this study, suggested this process was
feasible as authors addressed most of the discrepancy review comments. Notably, however, the
authors concluded that reviews for clinical trial registrations needed to be treated separately
from other forms of registration as “the former are generally more precise, and the latter are

generally more comprehensive.”%!

This is the type of interventional research | will propose to develop and study further as | move
to the next stage of my career. Another potential avenue for research is to examine ways to
improve reporting at academic conferences. Conference organisers should be prompted to do
more to ensure their accepted abstracts of clinical trial results properly represent and disclose
the completeness of accepted posters and presentations. This is especially important as some
results may only be shared at conferences.**?-2% While abstract space is often limited, there

may be cause to amend current conference reporting guidelines to avoid potential biases.®®

3.7 Reflection

This study presented a fascinating opportunity to focus in-depth on how registries can address

bias. The COMPare study provided a model to assess reporting bias in individual studies that |

was able to modify and apply to e-cigarette trials to investigate an area of substantial interest to

global public health policy.
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Originally this study was designed to be a relatively straightforward assessment of FDAAA
reporting compliance of a single sponsor with additional investigations of outcome reporting.
However, during the review process one reviewer offered considerable resistance to the idea
that tobacco products are covered under the FDAAA. This led to a very constructive back and
forth in which the analysis remained unchanged, but the framing and interpretation shifted to
explore the uncertainty around coverage of tobacco product trials and the unresolved regulatory
guestions. In my opinion, this led to a substantially richer discussion. During this process |
reached out to both ClinicalTrials.gov and the FDA and while neither could comment on the
status of individual trials, both provided additional information and context that improved my

understanding of the issues.

Following publication of this study Dr. Snigdha R Mishra, a representative from Juul, posted a
rapid response to the journal noting that since the final searches in August 2020, two additional
pieces had appeared in the literature increasing their overall reporting performance and the FDA
has all data from these studies as part of Juul’s regulatory submissions.¥":**7 In addition, Juul
claims that the registration information on all five trials was incorrect and none are actually
covered under FDAAA and have since updated their registrations accordingly.®*® In my
response, | noted that while Juul should be commended for any additional disclosure they
neither disputed nor addressed any of the outcome-reporting bias we found in the one
publication that was public as of our analysis and note that disclosure to the FDA is not the
equivalent of disclose to the public. In addition, | reiterated that the question of FDAAA coverage
of tobacco products appears to be an open regulatory question and cited exact regulatory
language to support my interpretation.®*® However, it should be noted that voluntary reporting to

ClinicalTrials.gov gov would avoid any of these considerations.
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3.8 Conclusion

Both publication and outcome reporting bias are well-established issues in the medical
literature. While this chapter focuses on issues with e-cigarette reporting, these are not unique
in their lack of full and transparent reporting practices. They do, however, provide a useful case
study demonstrating how registration can and should interact with the publication, interpretation,
and regulation of clinical research. The rest of this thesis substantially expands the scope of
analyses and methods used but builds on the basic ideas about the utility and value of registries

discussed here.

3.9 Chapter Summary

e Among five registered e-cigarette trials sponsored by Juul Labs Inc., no results were
made available on ClinicalTrials.gov nor were full results made available in a timely
manner in the literature.

e None of the trials assessed fully reported their outcomes across available results.

e Ambiguities in the FDAAA regulatory process limits the ability of the public to use
ClinicalTrials.gov as a tool for transparency and accountability when assessing industry
sponsored e-cigarette research likely requiring further action from the FDA or the US
Congress.

e Reporting complete results to a registry can avoid incomplete reporting in short

conference posters and delays inherent to journal publications.
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Chapter 4: Dissemination of REgistered Covid-19 Clinical Trials (The DIRECCT

Study)

A cross-sectional examination of Covid-19 results reporting

A publication based on this chapter was preprinted on MedRxiv and published in the journal
BMJ Open:
e Salholz-Hillel M, Grabitz P, Pugh-Jones M, Strech D, DeVito NJ. Results availability and
timeliness of registered Covid-19 clinical trials: interim cross-sectional results from the

DIRECCT study. BMJ Open 2021; 11: e053096. DOI: 10.1136/bmjopen-2021-053096

This study was preregistered on the Open Science Framework with data available via Zenodo:
e DeVito NJ, Salholz-Hillel M, Grabitz P. A Protocol for Analysing the Results
Dissemination of Registered Covid-19 ClinicalTrials. Open Science Framework 2020;
published online June 30. https://osf.io/5f8j2
e Salholz-Hillel M, Grabitz P, Pugh-Jones M, Strech D, DeVito NJ. Dataset for the
Dissemination of REgistered Covid-19 Clinical Trials (DIRECCT) Study. 2021; published

online April 7. DOI:10.5281/zenod0.4669937.

The study code is available across two GitHub repositories covering code in Python and R.

e Python Repository: https://github.com/ebmdatalab/covid19 results reporting

e R Repository: https://github.com/maia-sh/direcct

4.1 Chapter Rationale and Overview
In Chapter 3 | examined trials from a single sponsor demonstrating how registries can be used
as a tool to check for presence of publication and outcome-reporting bias. This chapter

broadens the scope of analysis to the entire International Clinical Trials Registry Platform

101


https://github.com/ebmdatalab/covid19_results_reporting
https://github.com/maia-sh/direcct

(ICTRP) infrastructure to assess the dissemination of Covid-19 clinical trials. As with Chapter 3,
this study examines an important research question around how results are disseminated in
public health emergencies, but also provides key insights into the use of registry data for

research at scale.

In March 2020, | used my experience in working with registry data to develop Python code™ that
extracted, standardised, and normalised key fields from the ICTRP dataset of registered Covid-
19 clinical trials. This allowed more convenient use of fields like sponsor name and phase. | also
supplemented the data with additional registry information that wasn’t part of the standard
ICTRP dataset like details of intervention types, completion dates, results, and transparent
cataloguing of cross-registrations. These data were collected using a mix of registry scrapers
and manual extraction. Using the Datatables framework", | created a basic website® that hosted
the dataset and some simple visualisations made using Python and Tableau. These resources
saw some initial use,*44.360.361 however as the scale of the pandemic grew, by the end of 2020

maintaining this resource as a side-project was not feasible.

The website, however, led to conversations with colleagues at the QUEST Centre at the Charité
— Universitatsmedizin Berlin about how to build on this idea. Initial conversations quickly evolved
into the DIssemination of REgistered Covid-19 Clinical Trials (DIRECCT) project which aimed to
combine automated and manual methods to understand how and when the results of registered
Covid-19 research entered the literature. | co-designed the project with colleagues at QUEST

and was made the lead researcher for the design, conduct, and analysis. QUEST would provide

additional funding and personnel support as collaborators.

™ Original code available at: https://github.com/ebmdatalab/covid_trials_tracker-covid
" More information on Datatables available at: https://datatables.net/
° https://covid19.trialstracker.net/
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The pandemic created a unigque environment in which significant global clinical research
resources were focused on the treatment and prevention of a single disease. It also created a
research opportunity to document how the scientific community reacts and responds to a
pandemic. This chapter addresses how Covid-19 clinical trials were reported while providing

valuable real-world insights into the global role and function of trial registries.

4.2 Introduction and Background

4.2.1 Introduction

Soon after its initial identification in Wuhan, China in early 2020, the Covid-19 pandemic would
quickly grow to dominate international research efforts aiming to treat and prevent the disease.
On 25 March 2020, the World Health Organisation (WHO) ICTRP listed 668 registered Covid-19
studies, a year later that number had grown to 8,798 studies and surpassed 12,000 by 2022362
Similarly, over 5,400 reviews of Covid-19 studies in humans are registered on the PROSPERO
database as of October 2021.%¢3 These require timely and complete trial reporting for rapid
evidence synthesis. Throughout this process trial registrations became crucial to informing the

academic community about the trajectory of pandemic research.364-367

Expectations for sharing of trial results change during public health emergencies. The WHO
noted in a 2015 consultation that “every researcher that engages in generation of information
related to a public health emergency or acute public health event with the potential to progress
to an emergency has the fundamental moral obligation to share preliminary results once they
are adequately quality controlled for release.”37:3¢8:369 Egrly on in the Covid-19 pandemic,
various health publishers, funders and organisations signed a public statement reiterating their
commitment to the WHO statement.®”° Guideline 20 of the International ethical guidelines for

health-related research involving humans reiterates the need to “generate knowledge quickly” in
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emergency situations while maintaining ethical standards and public trust.3’* Further
development of principles for sharing data in public health emergencies have been published by

the Global Research Collaboration for Infectious Disease Preparedness (GLOPID-R).372373

However, none of these guidelines specify an exact timeframe for reasonable dissemination in
emergencies. For instance, the WHO statement expressed that the usual expectation to report
primary results within 12 months “should be greatly shortened,” and the GLOPID-R calls for
timely sharing in a “logical, efficient and rapid manner” without expectations about what this
means in practice. Every public health emergency is unique and brings its own realities as to
how, when, and where results may become available; however, the need for rapid yet accurate
dissemination of information remains constant. Clinical trial registries should provide one of the
most efficient and rapid dissemination routes for results. Understanding how and when trial
results are shared in a global pandemic can inform future policy discussions around research

management during emergency situations.

4.2.2 Prior research on pandemic reporting

Past investigations of pandemic reporting show lackluster reporting performance. One analysis
of the 2009 H1N1 pandemic found just 29% of randomised trials examining HLN1 were reported
in the literature within 18 months of trial completion, and just 12% of H1N1 vaccine trials
published within a year of completion, rising to 30% within two years.3’437> Across the HIN1,
Ebola, and Zika outbreaks, less than half (42%) of all trials met either of the WHO reporting
standards for non-emergency situations (i.e., 12 months for a registry, 24 months for journal

publication).37®

However, the global scale and scope of the Covid-19 pandemic, and its accompanying

explosion in clinical research, distinguishes it from other modern disease outbreaks.®’” The

104


https://paperpile.com/c/hSBzsM/VdQhN
https://paperpile.com/c/hSBzsM/P2OO2+K17lE
https://paperpile.com/c/hSBzsM/GBbRI+C9SDZ
https://paperpile.com/c/hSBzsM/KIZa1
https://paperpile.com/c/hSBzsM/b4lWW

rapid rise in the usage of preprint servers for the clinical and biomedical sciences is also a
distinct feature of the research response to the current pandemic.3’8-38! The DIssemination of
REgistered Covid-19 Clinical Trials (DIRECCT) study was designed as a multi-phase, living
examination of results dissemination throughout the Covid-19 pandemic to examine these

facets of the research response.

4.3 Aim and Objectives
4.3.1 Aim

Examine the results dissemination of registered clinical trials during the Covid-19 pandemic.

4.3.2 Objectives

4.3.2.1 Create a method to combine automated and manual searches for the results of
registered Covid-19 clinical trials

4.3.2.2 Describe the availability of results for trials completed during the first six months of the
Covid-19 pandemic across dissemination routes

4.3.2.3 Assess the timeliness reporting of clinical trial results in a public health emergency
setting

4.3.2.4 Test the robustness of findings to alternate assumptions about the completion and

reporting of clinical trials

4.4 Methods

4.4.1 Project Overview

This study was originally designed to take part in three phases. Each phase would involve
creating a population of registered completed trials through a set cut-off date and then
conducting searches for those trials. This chapter contains data from Phase 1, examining trials

completed through the first six months of the pandemic. Phases 2 and 3 were meant to cover
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trials completed during the first 12 and 18 months respectively. However, delays to trial
searchers for Phase ,1 and the unforeseen growth in new trials, led to the decision to combine
Phases 2 and 3. Methods details for Phase 1 follow below with additional details on the future
direction of the project available in the Discussion. Code for collection, cleaning, and analysis of
data for the project was written by me in Python v3 (Python Software Foundation), and the study
database was managed by my colleague (MSH) in R v4 (R Foundation for Statistical
Computing). The project's current protocol, with amendments, is available on the OSF page

linked above and the full status of the project is detailed in the Discussion.

4.4.2 Study Population

The WHO ICTRP maintains a list of registered Covid-19 studies across 18 global registries (See
Table 2.2, Chapter 2). For Phase 1 of the project, | downloaded this curated database on 1 July
2020 (last updated 29 June 2020). Data on trial completion from all registries were collected
during the first week of July 2020 via custom web scrapers or manual extraction, as this was not
available in the ICTRP dataset. ICTRP fields (e.g., phase, study type) were cleaned,
standardised, and combined with data scraped from registries. A list of known cross-
registrations (i.e., same trial on multiple registries) was maintained throughout the project and
used to collapse duplicate entries to a single record, preferring a ClinicalTrials.gov entry when

available, unless another registration is deemed more complete or relevant by the study team.

4.4.3 Inclusion and Exclusion Criteria

Inclusion and exclusion criteria for trials were assessed twice. First using automated screening
based on fields extracted directly from the ICTRP and registries between 30 June 2020 and 5
July 2020, and then via a manual assessment of each trial passing automated screening. Trial
completion was defined as a trial that had reached its registered completion date regardless of

listed trial status. Two additional post hoc exclusion criteria arose during coding reconciliation
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discussions informed by the focus on trials for the direct treatment or prevention of acute
infection with Covid-19; trials were excluded that focused exclusively on treating side-effects
(e.g., reducing pain or mental distress experienced during or because of Covid-19) or those on

post-acute Covid-19 experiences, (e.g., rehabilitation) (Table 4.1).

Table 4.1: Inclusion and Exclusion Criteria

Trial assessed an intervention for treatment or prevention of Covid-19

infection and subsequent acute disease.
Inclusion Criteria

Trial included a primary completion date, or overall completion date if
no primary completion date was available, on or before 30 June 2020.

Registration was found, at any time, to indicate that the trial was
withdrawn before enrollment and therefore never occurred.

Registration prior to 1 January 2020.
Exclusion Criteria

Trial exclusively on symptomatic treatment of Covid-19 disease side-
effects (e.g., fatigue, anosmia) (post hoc)

Trial on rehabilitation after acute disease (post hoc)

4.4.4 Search Strategy

4.4.4.1 Automated Searches

On 30 June 2020, | programmatically searched PubMed with code using a PRESS Peer
Reviewed search strategy for Covid-19 trial publications from the Covid-evidence project %¥2 and
downloaded the XML records for all results. | also downloaded the CORD-19 database, a
collection of open access coronavirus-related literature. This includes metadata and full-text
articles including the PubMed Commons (PMC).38384 Both datasets were limited to only those
publications on or after 1 Jan 2020 and either (1) matched a regular expression pattern for an

ICTRP-approved primary registry 1D, prefix, and/or name in either the abstract, metadata, or full
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textP (full-text available for the CORD-19/PMC sample only) , or (2) was designated as a clinical

trial “publication type” in PubMed.

Following de-duplication, we manually screened all potential results hits to determine whether
they represented bona fide primary trial results that matched the registered trial characteristics,
like trial name and ID, investigators, treatment, enroliment, and dates. All potential hits were
screened by two reviewers. Matched results had to achieve consensus agreement between
reviewers for inclusion in addition to reasonably matching registered characteristics. Issues not

resolved by reviewer pairs were referred to the full study team for a final determination.

4.4.4.2 Manual Searches

Following automated exclusion of non-interventional, pre-2020, and non-completed clinical
trials, remaining records were manually reviewed to assess their inclusion status. Trials meeting
the inclusion criteria were searched using a strategy adapted from Wieschowski and
colleagues?®? in which PubMed, Europe PMC, Google Scholar, and Google were searched in a
stepwise fashion for results. Wieschowski and colleagues searched Web of Science but not
Europe PMC and Google; Web of Science was excluded to ensure all searches were conducted
in openly accessible databases and Europe PMC and Google were added for better coverage of

preprint publications.38

| led the search team made up of myself and three colleagues (MSH, PG, MPJ). All searches
were performed by at least two reviewers. Each database was first searched using the trial ID(s)
and keywords derived from the trial registration; then keyword searches using combinations of

the titles and abbreviation of the trial, investigator names and affiliations, and the intervention

P Full-text available for the CORD-19/PMC sample only.
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and population under study. Searchers also had discretion to create additional relevant
keywords from the registry. This flexibility, rather than only repeating fixed keyword searches,
should maximise search coverage. Date filters could be applied as necessary and the first 30

results in each database search were screened for results.

Searches took place between 21 October 2020 and 18 January 2021. If a full-results preprint
and journal publication were located for a given record, no additional searches beyond a review
of the registry entry were performed. For each manual search, we recorded any results located,
the date of publication, and whether the publication contained a “last patient, last visit” date for
the primary outcome. As with automated searches, publications were matched to registry
entries on key study criteria and discrepancies were resolved by consensus between either the
two reviewers or the full study team. Data collected manually was entered into Qualtrics
forms,38® and reviewer reconciliation conducted via the Numbat Systematic Review Manager.38’

A methods flowchart is available in Figure 4.1.
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Figure 4.1: Methods Flowchart
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All sources of data are highlighted in bold text. Blue colouring indicates the flow of registered trials; green
indicates the flow of results. Automated steps have a dashed outline, manual steps have a solid outline.

Figure co-created with Maia Salholz-Hillel and reproduced with permission.
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4.4.5 Outcomes

4.4.5.1 Outcome Definitions

Results were recorded as either a journal publication, preprint publication, result on a registry, or
other type of result. Other result types (e.g., secondary analyses, conference abstracts, grey
literature) were not considered for this analysis. In addition, we recorded whether the publication
included the complete results of any primary outcome(s), or if the results were interim results
without completed follow-up. The inclusion of the primary outcome was assessed as described
in the publication and did not have to match the registered primary outcome(s). The main results

are based on publication of complete, non-interim results.

4.4.5.2 Outcome Reporting

Per protocol, outcome assessments are based on registry data as they stood on 30 June 2020.
Subsequent updates to the completion date are not reflected in our main analysis. The only
exception is if a results publication clearly included a specific “last patient, last visit” date that
contradicted the registered completion date. If this occurred, the published completion date was

used in all analyses.

For all trials included in the per-protocol analysis, | report overall results availability in any format
by 15 August 2020 (six weeks after our cut-off) and each specific dissemination route along with
a breakdown by registry and recruitment country. Additionally, | fit cumulative incidence curves
using the Kaplan-Meier method for time to any results availability and time to journal publication
censoring follow-up on 15 August 2020. Cumulative incidence for time to preprint publication
was fit using the Aalen-Johansen method with journal publication as a competing risk and ties
broken by nominal offsets.®® For trials with multiple publications, the earliest publication date for
the dissemination route(s) relevant to each analysis were selected. The median and IQR for

time to publication among only those trials with a result were separately calculated.
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4.4.6 Sensitivity Analyses

Following data collection, | assessed the robustness of our per-protocol analyses to changes in
completion date and results definitions. | report the change in the rate when the analysis is
repeated using: completion dates extracted from our later manual searches rather than from 30
June 2020; full completion dates rather than primary completion dates when available; and an
expanded definition of first results to include interim results. Since manual results searches did
not begin until October 2020, an expanded follow-up of three months could also incidentally be

reported beyond the 6-week minimum.

4.4.7 Protocol Deviations

In addition to the post hoc sensitivity analyses described above the following protocol deviations
occurred. Ensuring all trials had six full weeks to report (i.e., by 15 August 2020) was not
specified in the protocol but was decided during study set-up to be a reasonable minimum
follow-up time to allow time for rapid results reporting. The first round of searches began 15
weeks following our cut-off due to extensive development and pilot testing of our search and
extraction methods. The 6-week search buffer will be maintained as a minimum follow-up time

for searches and analysis moving forward.

The protocol also called for continuous checking of inter-rater reliability for each reviewer pair.
This was difficult and impractical to implement into the final workflow for assessing results
availability. The study team created an alternate system in which each reviewer-pair would
attempt to reconcile any differences on study inclusion or results availability and categorisation
through discussion. If consensus could not be reached, the issue was referred to the larger

study team for further discussion, a final consensus decision, and if necessary, a specific rule
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addressing similar situations moving forward. Two post hoc exclusion criteria based on these

adjudications are detailed above.

4.5 Results

As of 30 June 2020, the ICTRP Covid-19 database contained information on 3,844 registrations.
Following all automated and manual exclusions, the final analysis dataset included 285
completed clinical trials. Details of all exclusions are available in Figure 4.2. Brief descriptive

details of the 285 trials are included in Table 4.2.
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Figure 4.2: Flow Chart for Trial Inclusion
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Table 4.2: Characteristics of Included Trials

Results Status

EheraEia e e Overall With Results Without Results
(N = 285) (N =41) (N = 244)
Target Enroliment
Median (IOR) 86 (40, 200) 60 (30, 127) 90 (40,200)
Not Applicable 109 (38%) 16 (39%) 93 (38%)
Phase 1 13 (4.6%) 1 (2.4%) 12 (4.9%)
0 0, 0,
Phase Phase 1/2 13 (4.6%) 1 (2.4%) 12 (4.9%)
n (%) Phase 2 46 (16%) 5 (12%) 41 (17%)
Phase 2/3 16 (5.6%) 2 (4.9%) 14 (5.7%)
Phase 3 38 (13%) 8 (20%) 30 (12%)
Phase 4 50 (18%) 8 (20%) 42 (17%)
Cross-registered 22 (7.7%) 2 (4.9%) 20 (8.2%)
ClinicalTrials.gov 134 (47%) 18 (44%) 116 (48%)
ChiCTR 105 (37%) 17 (41%) 88 (36%)
Registry IRCT 9 (3.2%) 1 (2.4%) 8 (3.3%)
%
n (%) EudraCT 3 (1.1%) 0 (0%) 3 (1.2%)
RPCEC 3 (1.1%) 1 (2.4%) 2 (0.8%)
Other Registries 0 0 0
(<3 trials) 9 (3.2%) 2 (4.9%) 7 (2.9%)
China 130 (46%) 20 (49%) 110 (45%)
Iran 22 (7.7%) 1 (2.4%) 21 (8.6%)
United States 19 (6.7%) 1 (2.4%) 18 (7.4%)
Italy 11 (3.9%) 4 (9.8%) 7 (2.9%)
SRS Spain 9 (3.2%) 1(2.4%) 8 (3.3%)
n (%) Egypt 7 (2.5%) 0 (0%) 7 (2.9%)
France 7 (2.5%) 0 (0%) 7 (2.9%)
ultinationa .8% .3% .8%
Multinational 5 (1.8% 3 (7.3% 2 (0.8%
Countries with <5 trials 51 (18%) 9 (22%) 42 (17%)
No Country Given 24 (8.4%) 2 (4.9%) 22 (9.0%)
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4.5.1 Availability of Trial Results

Among the 285 trials registered as completed on 30 June 2020 or earlier, 41 trials (14%) had

results available by 15 August 2020 spread across 47 individual results publications. Minimum

follow-up for unreported trials was 46 days (i.e., six full weeks from our cut-off) and the longest

trial follow-up time from completion was 196 days. Details on the screening of included results

are included in Figure 4.3. The breakdown of results by dissemination route is detailed in Figure

4.4. Figure 4.5 shows the reporting of results by registry.

Figure 4.3: Results Inclusion Flowchart
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Figure 4.4: Covid-19 Clinical Trial Results by Dissemination Route

Registry Results

Journal Articles

Preprints

Preprints were the dominant mode of dissemination among Covid-19 clinical trials early in the pandemic
with few rapidly converting to journal publications and little use of registries.

Figure 4.5: Result Reporting Rate per Clinical Trial Registry
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The count of registrations is inclusive of known cross-registrations for included trials, therefore the
denominators will sum to >285. Figure created by Maia Salholz-Hillel and reproduced with permission.
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4.5.2 Timeliness of Trial Results

Figures 4.6a-c shows cumulative incidence plots for time-to-publication and 95% Cls. Trials with
a publication date prior to the available completion date (across all results, n = 8 of 41 trials,
19.5%) were considered reported at time 0.9 A date from a full results publication replaced the
registered completion date (i.e., last patient, last visit), in 4 of 31 trials (9.8%). These figures
show the cumulative incidence of a) first publication across any dissemination route, b) earliest
journal publication, and c) earliest preprint publication. The medians for all cumulative incidence
plots were undefined as no curve crossed 50%. The cumulative incidence of any results

availability, accounting for right-censorship, surpassed 20% at 119 days from completion.

As only two trials reported results to a registry no plots were generated for this route. Summary
results for these two trials were published on ChiCTR 3- and 20-days following completion. For
the four trials that had both a preprint and a journal publication, the median time from preprint

publication to journal publication was 24.5 days (IQR: 14.2, 36.2). For the 21 trials that had only
a preprint, preprints had been published a median of 90 days (IQR: 76, 136) without a matched

publication by completion of follow-up.

Trials with only a preprint (n = 21) published the preprint with a median of 32 days of completion
(IQR: 10, 53), whereas trials with both a preprint and a journal article (n = 4) published the
preprint with a median of 31 days (IQR: 19.5, 31); trials with only a journal article (n = 14)
published the article with a median of 45.5 days (IQR: 0.8, 83.5), whereas trials with both a
preprint and a journal article published the article with a median of 46 days (IQR: 24.2, 67.2).
Due to the small number of trials with both preprint and journal publications, no statistical

comparisons were made.

9 The Aalen-Johanssen plot used nominal offsets to break ties at 0.
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Figure 4.6a-c: Time to Results Across Dissemination Routes
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Cumulative incidence curves for the time to any results dissemination and to journal publication were
created using the Kaplan-Meier method. Time to preprint publication was created using the Aalen-
Johansen method with journal publication as a competing risk and nominal offsets to break ties.
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4.5.3 Sensitivity Analyses

Each sensitivity analysis changed only a single aspect of the main analysis; the changes were
not cumulatively applied. First, new completion dates were recorded for 48 trials during manual
searches, 33 of which moved the completion date post-June 2020. Using this updated trial
population (n = 252) leads to a reporting percentage of 16% with a minimum of six weeks of
follow-up. Second, restricting our original sample to only those trials that reached full completion
by 30 June 2020 showed 38 of 212 (18%) trials reported with a minimum of six weeks of follow-
up. Third, adding interim results to our per-protocol findings yielded only one additional results

publication for a reporting percentage of 15%.

Lastly, extending the six-week minimum follow-up window to three-months (i.e., counting any
results reported by 1 October 2020), aligned with when the searches for this phase of our
project actually began, added an additional 17 results for a reporting rate of 54/285 (19%).

Figure 4.7 includes a cumulative incidence plot for any results from expanded follow-up time.
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Figure 4.7: Time to Results Dissemination from Registered Completion Date - Extended Follow-up

0.7

0.6 1

0.5 1

0.4 1

0.3 1

Proportion Reported

i I I

[TTTI R T}
LLL I e

0.2 1

0.1 A

0.0

T T T

0 50 100 150
Days to Any Result from Registered Completion

At risk
KM_estimate 276 258 191 72

Since data collection took longer than expected to begin, the minimum follow-up time between the cut-off for trial completion and the start of

searches was actually 3-months rather than the original 6-week cut-off reported as the primary outcome.

200

250

121



4.6 Discussion

4.6.1 Summary of Findings

Of 285 registered trials for the treatment or prevention of Covid-19 completed during the first six
months of the pandemic, 14% had a result available in either a preprint, journal article, or posted
to a clinical trials registry after a minimum follow-up time of six weeks. Sensitivity analyses using
alternate dates and definitions of results for assessments did not appreciably change the
reporting percentage. Extending the minimum follow-up time to three months yielded 19% of
registered completed trials with results. Preprints have played an important role in results
dissemination with the most unique results of any route. These preprint results did not rapidly
enter the peer reviewed literature as just four preprints in our sample had a matched journal

publication. There was low use (5%) of clinical trial registries for results dissemination.

4.6.2 Results in Context

Registered and reported Covid-19 trials have been well-described in the literature.240.377:389-392
These results add to these examinations of the design, focus, and outcomes of the Covid-19
research response. Janiaud and colleagues searched a single database for results of all
registered Covid-19 RCTs from the first 100 days of 2020 and conducted outreach to trial
contacts in October 2020. They located results for 53 of the 516 trials (10.3%) but did not match
results to only completed trials. Of the 516 trials in their sample, 155 (30%) had not started or

were discontinued, per either the registry or trial team outreach.3

Reporting for Covid-19 trials may be accelerated compared to non-pandemic trials even if rapid
reporting assessed here is low. A 2014 meta-analysis showed pooled reporting of 54.2% in
studies with a minimum of 24 months of follow-up. Reporting percentages in the 22 individual
studies, often examining trials in a single specialty, ranged from 23% to 76%; five of these

studies with data on time to publication showed a 30% pooled probability of reporting at 24
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months of follow-up.” Subsequent large examinations of reporting registered trials from
academic medical centres in the US and Germany showed 35.9% and 39% of results published
in the literature within two years of completion and overall reporting did not surpass 20% in

either study until well after six months of follow-up.251262

Low reporting rates have also been seen in previous pandemics; vaccine trials during the HIN1
pandemic showed <20% probability of reporting within 5 months of completion.3”> Jones and
colleagues examined the extent and timeliness of reporting during the H1N1, Zika, and Ebola
outbreaks. As in these findings, registries were less commonly used to disseminate results
compared to journal publications (47% to 68% available at 24 months). Overall, there was a
median delay from completion of 42 months (IQR: 16-76) for results posting to registries and 21
months (IQR: 9-34) for journal publication. HLN1 trials were substantially slower to publish
results compared to Ebola and Zika trials; however, Zika trials showed the lowest overall
reporting percentage across both routes. No negative findings were reported among 44 non-

vaccine drug or biologic trials. %76

Preprints grew modestly during prior outbreaks;3’® however their rise has been substantial since
the Covid-19 pandemic began, including for clinical trials.3°3%4 Preprints represented the most
popular dissemination route, and often the only route, in which results were available in our
sample. The low conversion of preprints to journal articles is consistent with other research on
preprints from early in the pandemic.3°>3% The final analysis of DIRECCT will cover a wider
population of trials and provide additional follow-up to be considered alongside emerging
evidence on the relationship between preprints and the peer-reviewed Covid-19 academic
literature.®81397 A preprint from Kapp and colleagues assessed the quality and completeness
Covid randomised controlled trial reports located through 31 May 2021. Overall, they located

124 preprints, of which 76 (61%) had converted to full journal publication with a median delay of
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95 days (IQR 59-171) at the completion of follow-up. Additionally, of 158 trials that could post
summary results to a registry, just 27 (17%) had done so. This study also showed poor
congruence between registered and reported outcomes with just 51% of trials assessed

adequately reporting “results for the primary outcome.”3%

4.6.3 Strengths and Limitations

This work had several strengths. The broad definition of interventional clinical trials beyond just
randomised controlled trials, and use of the ICTRP database covering all primary registries,
gave a complete picture of the Covid-19 landscape in comparison to other efforts that focused
on randomised controlled trials to inform evidence synthesis.38239:400 pyplication searches were
performed using multiple strategies and databases with dual-coded manual verification.

Analysis using alternate assumptions confirmed these findings as robust.

However, this work has limitations. Missing, incomplete, inaccurate, or outdated data all likely
impacted this analysis to varying degrees that would be difficult to quantify. Deviations from best
practices for discoverability (e.g., inclusion of registration IDs in abstracts and metadata),
publications in non-indexed journals or preprint servers, and articles not available in English
language may have made some results difficult to locate despite our extensive search strategy.
Lastly, these methods may under-represent some aspects of how results have been shared
during the pandemic in practice. For instance, large adaptive trials like the RECOVERY trial or
master protocol trials like SOLIDARITY have reported numerous influential results under a
single registration and will only be represented as a single interim datapoint in our analysis that

remains ongoing until the end of follow-up for the final arm.40%:402
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4.6.4 Implications for Policy and Practice

The huge increase in trial registrations reflects the fragmentation of the global Covid-19
response. As others have noted, this rush to register research without coordination or
consideration of the work of others may compromise progress towards answering crucial
guestions.*® A disparate research environment may lead to considerable research waste as
unnecessary duplication, disjointed outcomes, and competition for participants slows evidence
generation.*%44%7 |t js essential that the scientific community reflects on the Covid-19 research

response and how and why it evolved as it did.

A complete assessment of Covid-19 trial results dissemination would require accurate registry
data on both trial completion and the overall status of the trial. The availability of completion
dates, planned or actual, in registries ranged from never (e.g., REBEC), to sometimes (e.qg.,
ANZCTR), to always (e.g., ClinicalTrials.gov). Other registries, like the EUCTR, only make

completion dates available retrospectively.

Additionally, data collection revealed substantial variation in registration quality both between
and within registries. Searches for results, choices on inclusion, and comparisons of
registrations to results are complicated by poor registration and reporting practice. Failure to
include trial IDs in publications, or keep registry entries updated, clear, and consistent with the
methods and outcomes in the final manuscript were all prevalent issues. Even including study
dates in a publication, which would aid the precision of our analysis, was often missing despite

being a CONSORT reporting item.163

Issues with missing, incomplete, and outdated data on registries have been detailed in prior
investigations and in other chapters of this thesis.?’12722% Registries were rarely used as a

dissemination route for clinical trial results. The US National Institutes of Health have since
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called for the rapid publication of Covid-19 study results on ClinicalTrials.gov and instituted
expedited reviews of these results submissions moving forward.*°® While this research project
would not have been possible in its current form without the global registry system, issues with
the current implementation of that system also prevent its use to obtain precise and accurate

accounts of the research environment.

It is difficult to conclude from these preliminary results whether these findings show true
potential for publication bias from unpublished results, poor management of trial registrations, or
some combination of both. The larger sample and extended follow-up of next phases of this
study should provide additional clarity around pandemic reporting practices. The stakes of a
global pandemic only amplify the importance of minimising reporting issues that may impact
evidence synthesis, guideline development, and ultimately clinical practice. Failure to update
registry entries compromises an important tool for transparency and accountability in the Covid-
19 research response. Searching for or anticipating results that will never come hampers crucial

efforts to efficiently collect and examine the evidence around Covid-19 interventions.

4.6.5 Implications for Future Research

The DIRECCT study team has expanded and throughout 2021 | led a group of five researchers
in continued results searches. In early January 2021 the dataset was refreshed to include all
trials registered as completed during the first year of the pandemic. Searches for these
commenced in March 2021 however the number of trials added to the dataset was
unexpectedly large. Rather than continue Phase 2 data collection past the planned Phase 3 cut-
off date, the decision was made to combine the data from Phase 2 and 3 for the final analysis.
The dataset was refreshed for a final time in July 2021 to include all trials registered completed

during the first 18 months of the pandemic.
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All trials from Phase 2 would be searched twice; Phase 3 trials would be searched once and
then searched again if a searcher flagged any issues or uncertainties around their extraction. All
trials in the Phase 2/3 combined dataset would be searched at least once after the six weeks of
minimum follow-up time in mid-August 2021. Trial searches of >2600 trials completed in early
2022. In addition, | created a method for manually extracting standardised details about the

intervention and control arms to further enrich the final analysis.

The original protocol included planned analyses of factors associated with timely publication of
results, an examination of the directionality of results, and outreach to investigators. However,
the study team decided to refocus our efforts on assessing the primary reporting outcomes
given the high number of required searches and examine additional areas in separate analyses.
| am working to locate additional funding to support these analyses using the DIRECCT dataset
and continue the collaboration with my colleagues in Berlin. Openly sharing this dataset will also
allow other groups to build on this work and open up avenues for future collaborations. These
data form one part of a robust landscape of curation, examination, and synthesis of Covid-19
research and literature, through platforms like Covid-NMA, Cochrane, Covid-evidence, and

Epistimonikos, 382:399,400,409

The continued examination of publication rates over time will help place Covid-19 results
reporting data in further context and inform expectations for reasonable dissemination timelines
in public health emergencies. Future studies may also wish to examine additional forms of
dissemination, such as press releases or other grey literature findings. These efforts allow for
rapid evidence synthesis and the ability to efficiently examine pandemic research output to
inform strategies for improved management and coordination of the global scientific community

both during global health emergencies and otherwise.
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4.7 Reflection

While the Covid-19 pandemic has been a hurdle to overcome throughout the second half of my
thesis, it also presented opportunities for original research using my skills and experience with
registry data. Typically, discrete analyses of trial reporting behaviour are conducted months to
years after the final trials are completed. However, my colleagues and | were able to create and
execute a study plan that allowed for more rapid assessments. What began as a side project
early in the pandemic grew into a funded collaborative research study that | designed,

implemented, and led while still a DPhil candidate.

This opportunity was an invaluable experience for my professional development and an
unexpected addition to my thesis work. Up until this point, most of my time involved individually
working with large trial datasets with occasional input from colleagues. This project grew into an
exciting and extensive collaboration with the Charité — Universitatsmedizin Berlin that allowed
me to act as a project lead and work through the benefits and challenges of remote cross-
border collaborations. Managing junior colleagues, weighing the allocation of resources, building
and adapting study plans, and responding to external pressures were an invaluable part of this

experience.

4.8 Conclusion

Chapters 3 and 4 present valuable examples of the role registries play in the current global
research environment. Their values as tools for research, transparency, and accountability
cannot be understated. However, while registration is the status quo, maintaining data on
registries and their use for dissemination is not yet the norm. Even during the Covid-19
pandemic when rapid reporting is of paramount importance, registries were rarely used for
timely dissemination. Chapters 5 and 6 will explore the role regulations have played in

beginning to address registration and reporting practice in the US and EU.
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4.9 Chapter Summary

When a cohort of completed trials from the first six months of the pandemic were given a
minimum follow-up of six weeks to report results, 14% made results available; expanding
minimum follow-up for the same cohort to three months increased reporting to 19%.
Registries were not typically used for rapid dissemination early in the pandemic as
preprints became the dominant mode of results reporting.

Major shortcomings in the quality and availability of registration data complicate more

precise assessments of trial reporting during the Covid pandemic.
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Chapter 5: Tracking Compliance with Transparency Requirements of the FDA
Amendments Act 2007

A cohort study

Manuscripts based on this chapter were published in the journals The Lancet and JAMA Internal
Medicine:

e DeVito NJ, Bacon S, Goldacre B. Compliance with legal requirement to report clinical
trial results on ClinicalTrials.gov: a cohort study. Lancet 2020; 395: 361-9. DOI:
10.1016/S0140-6736(19)33220-9

e DeVito NJ, Goldacre B. Evaluation of Compliance With Legal Requirements Under the
FDA Amendments Act of 2007 for Timely Registration of Clinical Trials, Data
Verification, Delayed Reporting, and Trial Document Submission. JAMA Intern Med

2021; 181: 1128-30. DOI: 10.1001/jamainternmed.2021.2036

Code and data for this chapter are available on GitHub and the Open Science Framework:
e The Lancet:
o Code: https://github.com/ebmdatalab/fdaaa_trends
o Data: https://doi.org/10.17605/0SF.I0/X8NBV
e JAMA Internal Medicine:

o Code & Data: https://github.com/ebmdatalab/fdaaa_requirements

5.1 Chapter Rationale and Overview

The FDA Amendments Act 2007 (FDAAA) covers thousands of trials connected to the
regulation of medical treatments in the United States. Since the FDAAA Final Rule came into
effect in 2017, over 30,000 registered trials are covered under the most recent reporting rules.

The requirement to register and report trials of new and existing treatments on the world’s
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largest register has major implications for how details of clinical research are shared. In Chapter
2, | detailed the passage of the FDAAA as a landmark legislation in the ongoing maturation of
the global registry landscape. In Chapter 3 | explored the implications of lax enforcement and
vague interpretations of the law in relation to e-cigarette trials. This chapter contains the most
comprehensive examination of compliance with multiple facets of the FDAAA to date. This
chapter, and Chapter 6, build on Chapter 3 and 4 by continuing to demonstrate the utility, and
ongoing issues, with trial registries but shifts focus to the regulatory context around trial

registration and reporting to address the second major research question of my thesis.

In 2018, | began development of the FDAAA TrialsTracker which examines compliance with
FDAAA reporting requirements across the entire ClinicalTrials.gov dataset.®?>41° Though past
studies have quantified FDAAA compliance, especially with the results reporting provisions, this
work is the first to do so following the implementation of the Final Rule while also extending
assessments to additional areas of compliance. | combined audit methods with quantitative
epidemiological methods to describe FDAAA compliance. Since no official US regulatory
accounting of FDAAA compliance exists, the analyses presented here provide independent
public accountability and a baseline against which to measure the evolution of sponsor
behaviour over time. Opportunities for improvement in the use of ClinicalTrials.gov, and
compliance under FDAAA, can only advance with a comprehensive understanding of how these
provisions are being implemented and which populations of sponsors require additional

attention, outreach, and investment in order to improve.

5.2 Introduction and Background
5.2.1 Introduction
Shortly after the FDAAA 2007 was passed, Deborah Zarin and Tony Tse of the NLM wrote that

the law “should transform the degree of public access to critical clinical trial information from
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publicly and privately funded clinical research.”! By 2007, approximately 70% of all global
clinical trial registrations were being uploaded to ClinicalTrials.gov. In 2013, trials registered on
the ICTRP with a US location (n=5,906) rivalled those in all of Europe (n=6,225) or East Asia
(n=5,553).1%8 Given the position of the US as a leader in both academic and industry sponsored
clinical research, the law had enormous potential to increase the public availability of clinical trial

information.

The FDAAA expanded the registration requirements of the FDA Modernization Act (FDAMA) to
all trials on therapies under the regulatory purview of the FDA -- a wider scope than the
FDAMA's trials of “serious or life-threatening diseases and conditions” standard.1?>1%¢ Under the
FDAAA, sponsors would have to register covered trials (i.e., applicable clinical trials or ACTSs)
within 21 days of the first enroliment of a participant and report results within a year of their
primary completion date or PCD (i.e., the last date of data collection for the last primary
outcome). In practice, the FDAAA requirements would cover most non-Phase 1 interventional
medical trials of drugs, devices, and biologics conducted in the US while also extending to non-
US trials conducted in support of potential FDA approvals and those containing products

produced and exported from the US.

Full implementation of the law has been slow. US legislation often requires “rulemaking” by
relevant executive agencies to fully clarify and implement all or parts of a law. In the FDAAA,
Congress instructed the Department of Health and Human Services (DHHS), which houses the
National Institutes of Health (NIH) and the FDA, to clarify certain aspects of the law within three
years. This included reporting requirements for trials of unapproved therapies, whether the one
year deadline for reporting should be expanded to 18 months, and various details and
definitions of required information. The US rulemaking process involves the proposal of a draft

rule, an open public comment period, and finally the publication of the official “Final Rule” in the
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US Federal Register. This Final Rule clarified which trials are covered by the FDAAA 2007,
when and how they should register and report, and how to request allowable delays to reporting
and included an extensive preamble discussing the background, rationale, and interpretation of
the rule.'**'2 The characteristics of covered trials were more robustly described using concrete
inclusion criteria with direct links to data on ClinicalTrials.gov including newly created fields. The
FDA was empowered to enforce the law by levying various sanctions on non-compliant sponsor,

including fines of up to $10,000 per day after sufficient notice.3?®

5.2.2 The TrialsTracker Project and the FDAAA TrialsTracker

My work on trial transparency began in the year prior to starting my doctorate. | joined the
Research Integrity team at the DatalLab in early 2017 under my advisor Prof. Ben Goldacre.
One major project was to launch the TrialsTracker research programme which would form the
basis for much of the work presented in this thesis. This project aimed to take newly
implemented trial reporting requirements in the US and EU and create automated, real-time,
compliance tracking websites that monitored the entire population of registered trials. As
opposed to one-off studies, these trackers would apply code that could re-assess the reporting

status of all trials at regular intervals and automatically update the audit of compliance.

The FDAAA TrialsTracker was launched in early 2018 as the first trials covered under the Final
Rule, completed in early 2017, became due. The Tracker was driven by code | developed in late
2017 and early 2018 to identify covered trials in the public data and track their reporting status.
A few months later | started my thesis work with the intent to continue refining and expanding
the tracker methods and code while conducting comprehensive analyses using the Tracker’s

data.
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5.2.3 Prior Work on FDAAA Compliance

The clarity of the Final Rule was necessary to advance the goals of the law and allowed for
more precise independent public audit. ACTs are not proactively publicly identified by any US
regulatory entity due in part to commercial confidentiality concerns so independent audit

requires a robust and defensible method of identifying regulated trials.

Prior to the Final Rule, there were three large-scale audits that attempted to comprehensively
audit compliance with FDAAA requirements: Prayle and colleagues found that 163 of 738 (22%)
trials that completed in 2009 had reported results by 2011; Gill found that 1,285 of 7,427
(17.3%) of trials completed between September 2007 and June 2010 had posted results by
2011; and Anderson reported that 1,790 of 13,327 (13.4%) “highly likely applicable clinical trials”
completed between January 2008 and August 2012 had reported results within the one-year
deadline and 5,110 (38.3%) reported results at any time as of 2013. Gill also examined a
broader population of trials, including those likely covered under the FDAMA, to assess timely
registration and found high rates of late registration, with 55% of all trials registering late, but

increasing compliance over time. 129172173

These studies all faced limitations due to the pre-rule lack of clarity (Table 5.1). Prayle and
colleagues employed a labour-intensive manual process to match trial interventions to an
approved drug database excluding trials of other interventions covered under FDAAA. This
team also lacked information on whether certificates to delay reporting requirements had been
granted as this was not yet public information. The FDA was quick to point out these limitations

following the study publication.*3414

The Gill analysis also had no data on certificates of delay and included other issues such as

conflation of funding and sponsorship of a trial, stating that only industry sponsored trials as part
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of an IND were covered by the FDAAA requirements, and anchoring reporting deadlines to the
full study completion date rather than the primary compilation date. The registration analysis did

not appear to include any exclusion criteria beyond having a US location."

Anderson and colleagues covered a longer timeframe and used more expansive criteria that
would more closely match the eventual Final Rule criteria. They also had access to what was, at
the time, non-public data about reporting delays. However, the methodology included the very
conservative step to only assess trials in a “Completed” or “Terminated” status as due to report
despite this not being required by the law. This means sponsors who simply did not update their
trial to a completed status in a timely manner were excluded from the study. This removed over
16,000 trials from the analysis. The uncertainty in identifying due trials, especially around the
handling of delays for unapproved treatments, would present ongoing difficulties in conducting

robust analyses of FDAAA compliance.*>#1¢

Other assessments of FDAAA compliance usually focus on specific samples or subsets of
clinical trials. The Good Pharma Scorecard project has applied the FDAAA reporting standards
to trials supporting FDA approvals in 2012 and 2014-17 showing mixed performance. The most
recent findings showed that just 58% of drugs and biologics approved in 2016-17 were
supported by trials fully compliant with FDAAA requirements.#15417-41° The FDAAA has also
been shown to impact transparency measures among trials supporting approvals in specific
disease areas.?%297420 Others have assessed FDAAA reporting for select groups of trials but
not within the post-Final Rule landscape.?63265421 |n-depth evaluations of FDAAA compliance at

a single institution has also been reported.*

" While the Gill paper included a link to the underlying data for the study, the link is no longer active which
unfortunately precluded a more in-depth assessment.
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Table 5.1: Inclusion Criteria for Pre-Final Rule Audits of FDAAA Results Reporting

Paper Criteria

e Completed in 2009 per registered Primary Completion Date (or Study
Completion Date if PCD not available)

e Interventional study

e Phase 1/2 or higher

o Excludes no phase

e Has a US location

e Study contains a drug, biologic, or device

e Studies required to report had to include a treatment of an approved
indication from the FDA (per the Drugs@FDAAA database)

Prayle et aa.
2012

e Completed between September 2007 and June 2010 by the Completion
Date (PCD if Study Completion not available)

Gill 2012 e Interventional Study

e Phase 1/2 or higher

e Has a US location

e Completed between January 2008 and August 2012 per registered
Primary Completion Date (or Study Completion Date if PCD not
available)

o If both missing, included if last verified between 2008 and 2012.
Interventional study
Phase 1/2 or higher
Has US location
Study contains a drug, biologic, device, genetic, or radiation treatment
US FDA oversight field is “No”
Trial status of Completed or Terminated as of 31 August 2012

Anderson et al.
2015

Since there is no official public record of FDAAA compliance, independent audits can aid in
filling this gap and ensuring accountability. While perfect public identification of ACTs likely
cannot currently exist, the current public ClinicalTrials.gov dataset can support the most robust
estimates of true compliance to date owing to the Final Rule.® This chapter examines
longitudinal data from the TrialsTracker project to describe and characterise reporting behaviour
across all identified covered trials. These comprehensive methods are then extended and

applied to additional areas of the final rule.

S As stated in Chapter 3, public assessments of compliance are actively encouraged in the preamble to
the FDAAA Final Rule: “Public users of ClinicalTrials.gov, other than responsible parties, should be able
to understand whether a registered trial is an applicable clinical trial”
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5.3 Aim and Objectives
5.3.1 Aim
To analyse compliance behaviour of sponsors with multiple aspects of the FDA Amendments

Act 2007 and its 2017 Final Rule.

5.3.2 Objectives

5.3.2.1 Analyse trends in compliance with the FDAAA 2007 results reporting requirements.
5.3.2.2 Identify additional areas of the FDAAA that can be assessed for compliance across the
ClinicalTrials.gov dataset using computational methods and describe current levels of
compliance.

5.3.2.3 Describe factors associated with compliance across reporting requirements

5.3.2.4 Assess compliance at the level of individual sponsors.

5.4 Methods

5.4.1 Data Acquisition

As part of the FDAAA TrialsTracker project, the full ClinicalTrials.gov dataset is downloaded in
XML format and archived each working day. The project includes ClinicalTrials.gov archives
dating to February 2018. The original cross-sectional analysis of results reporting was
performed on data extracted from ClinicalTrials.gov on 16 September 2019; monthly trends
analysis used archived data closest to the 15th day of each month from March 2018 to
September 2019. The subsequent cross-sectional analysis of compliance with additional areas
of FDAAA were performed on data extracted from ClinicalTrials.gov on 18 January 2021. All
code for data collection and analysis in this chapter was written in Python v3 (Python Software

Foundation).
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5.4.2 Determining Applicable Clinical Trial Status

| developed code for identifying applicable clinical trials under the FDAAA Final Rule as part of
the TrialsTracker project with full details of this process published in a methods preprint.32°
Development of this code followed an extensive review of the Final Rule, official documentation
from ClinicalTrials.gov, and communication with ClinicalTrials.gov staff.32-32¢ The official criteria
for identifying applicable trials is included in Table 5.2 and the final ACT identification logic is

included in Box 5.1.

ACTs are trials started and completed after the implementation of the Final Rule on 18 January
2017. Relevant fields were added to the dataset in early 2017 alongside the Final Rule and
post-Rule trials should always include a “Yes” or “No” response in the required “FDA Regulated
Drug” or “FDA Regulated Device” section. Through communication with ClinicalTrials.gov staff |
confirmed that either “FDA regulated” field containing a “Yes” should indicate that the trial was
either conducted as part of an “IND/IDE”, has a US location, or includes a drug, biological, or
device manufactured in and exported from the US.3?° One of these must be true to indicate
FDAAA coverage (Table 5.2). This was a key finding in developing my methodology as the
Investigational New Drug (IND) or Investigational Device Exemption (IDE) fields are not
available in the public dataset for reasons of commercial confidentiality. Rather than
compromise the analysis with incomplete data, | instead relied on the “FDA regulated” fields as
a proxy for this aspect of coverage. The overall criteria are similar to the Anderson et al. criteria

described in Table 5.1, however with increased precision and fidelity to the law.
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Table 5.2: Official ClinicalTrials.gov ACT and pACT Identification Criteria

Product

Criteria ACT pACT
Study Type Interventional
Drug, Device, Biological/Vaccine,
Intervention Type N/A Radiation, Genetic, Combination
Product, or Diagnostic Test
US FDA-regulated Drug/Device
Yes N/A

Study Phase

Not Phase 1

Primary Purpose

Not Device Feasibility

Primary Completion Date

On or after January 2008 or not specified

Study Completion Date

On or after January 2008, if Primary Completion Date not specified

Overall Recruitment Status

Not Withdrawn

Study Start Date

On or after January 18, 2017

Before January 18, 2017

Any of the following apply:

At least 1 US location or

location on specified

True

US FDA IND/IDE

True

Product Manufactured in and
Exported from the U.S.

True

N/A
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Box 5.1: FDAAA TrialsTracker ACT and probable ACT Identification Logic

ACT?logic Probable ACT logic

(trials started on or after Jan 18, 2017) (trials started before, but completed on or after Jan 18, 2017)
“Study Type” is Interventional “Study Type” is Interventional

AND AND

(“FDA Regulated Drug” OR “FDA Regulated Device”) is Yes | “Phase” is (1/2, 2, 2/3, 3, 4 OR N/A)

AND AND

“Phase” is (1/2, 2, 2/3, 3, 4 OR N/A) “Primary Purpose” is NOT Device Feasibility

AND AND

“Primary Purpose” is NOT Device Feasibility “Study Status” is NOT Withdrawn.

AND

“Study Status” is NOT Withdrawn. IF (“FDA Regulated Drug” OR “FDA Regulated Device’) field is available:

(“FDA Regulated Drug” OR “FDA Regulated Device”) is Yes.

IF (“‘FDA Regulated Drug” OR “FDA Regulated Device’) field is NOT available:
“Intervention Type” is (Biological OR Drug OR Device OR Genetic OR Radiation
OR Combination Product OR Diagnostic Test)

AND

“Study Location” includes (United States OR US Territories)

AND

“Is FDA Regulated” is (True OR Null).

aACT: applicable clinical trial
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Trials that began prior to the Final Rule, but finished after, are officially referred to as probable
Applicable Clinical Trials (pACTs). While sponsors may update pre-Final Rule registrations to
include the new “FDA Regulated Drug/Device” fields, they are not required to do so. In the
absence of these fields, an alternate set of official pACT criteria are used to identify trials likely
covered under the law. No matter which criteria are used to determine coverage status, all
applicable trials that started prior to, but ended after, the Final Rule are referred to as pACTs

throughout.

5.4.3 Identifying Trials Due to Report Results

The first analysis deals solely with the requirement for covered trials to report results directly to
ClinicalTrials.gov within one year of the primary compilation date.' My code first identified all
trials meeting the ACT/pACT criteria then assessed whether each trial had reached primary
completion more than one year prior to the data’s extraction date. Trials were excluded where a
time-limited “certificate of delay” had been granted: these are available for interventions or new
clinical indications that have not yet received a marketing authorisation by the FDA, or under
“exceptional circumstances”. Due to lack of details concerning these delays, | conservatively
give all trials with a certificate the maximum additional two years to report for unapproved
therapies even though they may be due sooner" or later for “good cause”. Using this method, no
trials with certificates of delay could have been due to report at the time of the analysis so all

were excluded.”

! The study completion date is used if the primary completion date is unavailable.

Y For instance, when a therapy is approved for a given indication, the delay ends and results for trials of
the intervention for that indication are due within 30 days. There is currently no simple, automated way to
connect FDA approvals directly to ClinicalTrials.gov data.

Y The earliest any trial with a certificate could have come due to report under our standard would have
been January 2020, therefore certificates of delay were only relevant to the creation of the dataset for
examination of additional areas of compliance in January 2021.
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Per the official criteria, | did not impose any requirement that a trial be in a “Completed” trial
status to enter our population of due trials as Anderson and colleagues had done. Where
missing or inconsistent registry data obstructed ascertainment of whether a trial was due to
report, my methods would exclude that trial; where perfect ascertainment of due date was
obstructed by a missing “day of the month” field, | conservatively assumed the trial was due to

report at the latest possible date."”

A trial was considered “reported” if results had been submitted and were either publicly available
or undergoing quality control (QC) review at ClinicalTrials.gov; a trial was considered
“‘compliant” if these results were first submitted within one year of the primary completion. |
calculated the overall number of trials due and the proportion reported on time as well as for
each individual sponsor with more than 30 due trials on the registry. ClinicalTrials.gov defines a
sponsor as “the organization or person who initiates the study and who has authority and control
over the study”. The sponsor may or may not also be the funder—however, the sponsor is
legally responsible under FDAAA 2007 for the accuracy of registry data, and for reporting the
results of the trial; the funder has no such responsibilities. Each trial has only a single lead
sponsor who may also designate responsibilities to a primary investigator, however only primary
sponsorship was considered in this analysis. | also calculated the trends in compliance and

overall reporting over time for each month from March 2018* to September 2019.

To examine trial characteristics associated with reporting, my supervisor (BG) and | a priori
selected explanatory variables on the basis of clinical and methodological interest which could
be robustly derived from registry data and examined them in both univariable and multivariable

models. Table 5.3 details the included variables. For each exposure variable | calculated the

Y For instance, a completion date of March 2018 would become 31 March 2018.
X March 2018 is the first full month of data held by the FDAAA TrialsTracker project.
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proportion of trials reported and compliant; | additionally conducted two logistic regressions with
any reporting and compliant reporting as outcome variables to identify potential associations.
Lastly, | generated Kaplan-Meier survival curves to model time from the date of primary
completion to results submission for all due trials, and separately for industry and non-industry
sponsored trials, censoring follow-up at the date of final extraction of data.

Table 5.3: Data Dictionary for Regression Analysis

Name Type Values
Sponsor Class Categorical Industry, non-industry, US government
Industry Collaborator Binary Yes/No
US Government Collaborator Binary Yes/No
Phase Categorical 1/2, 2, 2/3, 3, 4, NA?
Trial Terminated Binary Yes/No
Contains Drug Binary Yes/No
Contains Device Binary Yes/No
Contains Biologic or Vaccine Binary Yes/No
Contains Diagnostic Test Binary Yes/No
Contains Radiation Treatment Binary Yes/No
Contains Combination Treatment Binary Yes/No
Contains Genetic Treatment Binary Yes/No
Trial Location Categorical US only, US + Outside US, Outside US,
No data
Total Trial Sponsorship on Categorical (split Q1, Q2,Q3, Q4
ClinicalTrials.gov® into quartiles)
Trial Fully Completed® Binary Yes/No

aNA, or not applicable, usually represents early stage device trials.
bThis accounts for the sponsor’s experience conducting trials.
¢Study completion date is in the past.

5.4.4 Identifying Additional Requirements For Audit
Following my results reporting work, | examined the Final Rule for additional areas that could be

assessed using only public ClinicalTrials.gov data and identified four areas: trial registration
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within 21 days of first enrollment of a participant (timely registration), verification of the accuracy
of registration data within the last year (annual data verification), requesting delays for results
reporting on-time (requests for certificates for delayed reporting), and the submission of
protocols and statistical analysis plans (SAPs) with results (document submission). Each of
these areas impacts the quality, availability, and transparency of data on the registry.
References to each section of the Final Rule®?® examined in this chapter are shown in Table 5.4.

Table 5.4: Section and Page References for Final Rule Requirements

Area Final Rule Reference

Results Reporting Final Rule §11.40-11.44, pp. 65146-8
Timely Trial Registration Final Rule §11.24, p. 65143

Data Verification Final Rule 811.64, pp. 65155-6
Certificates of Delay Final Rule §811.44, pp. 65146-8
Document Submission Final Rule §11.48, p. 65148

5.4.5 Assessment Methods for Additional Requirements

Identification of covered and due trials for additional areas of compliance used identical
methods to the original reporting analysis. Timely registration was assessed by comparing trial
start date to the date of first registration submission to ClinicalTrials.gov. The annual data
verification check included all trials first registered more than a year ago and therefore should
have verified their data at least once since registration. Trials with a study completion date in the
past with results were excluded as they are no longer beholden to the verification requirement.
Trials with results currently pending were excluded as it could not be confirmed if the results

submission also included a record verification update.
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Timeliness of requests for certificates of delay was assessed by comparing the date a certificate
was applied for to the due date of the clinical trial results. While ClinicalTrials.gov does not
publicly distinguish the exact type of delay granted, the Final Rule requires all delays to be
requested prior to the trial otherwise becoming due. Lastly, for each applicable trial due to report
results | checked for the presence of required documents that should be reported alongside
results. The Final Rule requires protocols and statistical analysis plans to be provided alongside
results and this is reflected in the ClinicalTrials.gov dataset. Details on document submission
dates were scraped from the ClinicalTrials.gov archive website using a custom web scraper

available in the project’s GitHub repository.

5.4.6 Statistical Analysis

For each additional area assessed, | report the proportion of eligible trials in compliance and
determined factors associated with compliance using univariable and multivariable logistic
regression. The covariates were slightly modified and simplified from the results reporting
analysis detailed in Table 5.3. These included: regulatory status (ACT or pACT), sponsor status
(industry or non-industry), whether the trial contains a drug, phase (Early phase: 1/2, 2; Late
phase: 2/3, 3, 4; and NA); and number of trials registered by the sponsor separated into
guartiles. A conservative Bonferroni-corrected significance threshold of p<.001 was used to
account for multiple covariates across multiple models and | report 99.5% Cls in line with this

corrected alpha level.

For each area | identified the “major” sponsors with the highest proportion of trials out of
compliance (i.e., all trials with at least 50 covered trials as of the analysis date). The
denominator for each proportion was taken from the sub-population of trials relevant to that

analysis. For late certificates, | limited the population to only those sponsors who have received
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at least five certificates of delay to ensure only those who make repeated, rather than one-off,

use of the system are captured.

5.5 Results - Trial Reporting under the FDAAA Final Rule

5.5.1 Study Population

On Sept 16, 2019, the ClinicalTrials.gov database contained 316,342 trials in total. | excluded
294,817 trials as they did not meet FDAAA coverage criteria. A further 16,650 trials were
excluded as they were not yet due to report results; 666 trials were excluded as they were due,
but had received a certificate of delay from ClinicalTrials.gov. Therefore, 4,209 trials were
identified as due to report results onto ClinicalTrial.gov. Figure 5.1 shows a flow diagram for the

analysis population starting from all trials on ClinicalTrials.gov.

Overall, 3,326 (79.0%) due trials were pACTs and 883 (21.0%) were ACTs. Table 5.5 includes
characteristics of the due cohort: approximately half had non-industry, non-US Government
sponsors (n=2,178, 51.8%), and most included a drug intervention (n=2,968, 70.5%) and were
conducted solely in the USA (n=3,000, 71.3%). The majority of included trials had a start date of

2015 or later (n=2,657, 63.1%); detailed information on start year is available in Appendix 5.1.
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Figure 5.1: Flowchart for Inclusion in Analysis Population

Registered Trials on ClinicalTrials.gov

(N=316,342)
Not Applicable Trials
’ (n=294,817)
A
Applicable Clinical Trials
(n=21,525)
Not Yet Due
’ (n=16,650)
Recieved Certificate
’ (n=666)
A 4
Due Applicable Clinical Trials
(n=4,209)

5.5.2 Trial Reporting and Compliance

There were 1,722 (40.9%; 95% CI 39.4-42.2) trials with results submitted in compliance with
the law, meaning 2,487 trials breached the law through late or non-reporting; 2,686 (63.8%;
62.4—-65.3) trials had results submitted at any time. Table 5.5 also includes the proportion of
trials reported, and compliant, for each variable of interest. Figure 5.2 shows the nhumber of
overdue trials, the proportion of compliant trials, and the proportion of reported trials at each
month from March 2018 to September 2019. While overall reporting has increased gradually

over time, compliance has remained stable at approximately 40% since July, 2018.
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Table 5.5: Reported and Completed Applicable Clinical Trials by Trial Category

Variables

Total Trials (% of
Total)

Trials with Any Results
(%; 95% CI)

Compliant Trials
(%; 95% CI)

Trials

4209

2686 (63.8%; 62.4-65.3)

1722 (40.9%; 39.4-42.4)

Non-Industry

2178 (51.8%)

1358 (62.4%; 60.3-64.4)

737 (33.8%; 31.9-35.9)

Sponsor

Class Industry

1837 (43.6%)

1184 (64.5%; 62.2-66.6)

924 (50.3%; 48.0-52.6)

US Gov

194 (4.6%)

144 (74.2%; 67.6-79.9)

61 (31.4%; 25.3-38.3)

Industry Collaborator

715 (17.0%)

482 (67.4%; 63.9-70.8)

310 (43.4%; 39.8-47.0)

US Gov Collaborator

461 (11.0%)

330 (71.6%; 67.3-75.5)

180 (39%; 34.7-43.6)

Phase 1/2 327 (7.8%) 191 (58.4%; 53.-63.6) 117 (35.8%; 30.8-41.1)

Phase 2 1329 (31.6%) 916 (68.9%; 66.4-71.4) 575 (44.3%; 40.6-45.9)

Phase 2/3 99 (2.4%) 56 (56.6%; 46.6-66.0) 40 (40.4%; 31.2-50.4)

Phase

Phase 3 750 (17.8%) 557 (74.3%; 71.0-77.3) 415 (55.3%; 51.8-58.9)

Phase 4 600 (14.3%) 392 (65.3%; 61.4-69.0) 242 (40.3%; 36.5-44.3)

N/A 1104 (26.2%) 574 (52.0%; 49.0-54.9) 333 (30.2%; 27.5-32.9)

Terminated 663 (15.8%) 475 (71.6%; 68.1-74.9) 301 (45.4%; 41.6-49.2)

Reached Full Completion

3811 (90.5%)

2434 (63.9%; 62.3-65.4)

1547 (40.6%; 39.0-42.2)

Trial Contains a Drug

2968 (70.5%)

2025 (68.2%; 66.5-69.9)

1320 (44.5%; 42.7-46.3)

Trial Contains a
Biological/Vaccine

369 (8.8%)

265 (71.8%; 67.0-76.2)

180 (48.8%; 43.7-53.9)

Trial Contains a Device

1020 (24.2%)

533 (52.3%; 49.2-55.3)

314 (30.8%; 28.0-33.7)

Trial Contains a
Diagnostic Test

25 (0.6%)

14 (56.0%; 36.2-74.0)

7 (28.0%; 13.8-48.7)

Trial Contains a Radiation
Treatment

103 (2.5%)

64 (62.1%:; 52.4-71.0)

34 (33.0%; 24.6-42.7)

Trial Contains a
Combination Product

13 (0.3%)

7 (53.8%; 27.3-78.4)

2 (15.4%; 3.6-46.6)
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Trial Contains a Genetic

Troatment 11 (0.3%) 5 (45.5%; 19.4-74.3) 4 (36.4%; 13.6-67.5)
US Only 3000 (71.3%) | 1843 (61.4%; 59.7-63.2) | 1046 (34.9%; 33.2-36.6)
us é‘gsn?;her 876 (20.8%) 700 (79.9%: 77.1-82.4) | 565 (64.5%: 61.3-67.6)
Trial
Location No US
| ooation 242 (5.8%) 99 (40.9%; 34.9-47.2) 79 (32.6%; 27.0-38.8)
Dg?af\fgli}fg:e 91 (2.2%) 44 (48.4%; 38.2-58.6) | 32 (35.2%: 26.0-45.5)
F'rs(tl(_?luz"’;”er 1128 (26.8%) | 451 (40.0%; 37.2-42.9) | 241 (21.4%; 19.1-23.9)
Total No. Second
of Trials | Quarter (13- | 1119 (26.6%) 601 (53.7%; 50.8-56.6) | 362 (32.4%; 29.7-35.2)
on 219)
Register _
Sp(‘;?]rsor Tr(‘ggf;f‘(;;er 1004 (23.9%) 766 (76.3%; 73.6-78.8) | 491 (48.9%:; 45.8-52.0)

Fourth Quarter
(925-3276)

958 (22.8%)

868 (90.6; 88.6-92.3)

628 (65.6%; 62.5-69.5)
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Figure 5.2: Rolling Percent of Reported, Compliant, and Count of Overdue Trials by

Month
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The percent of trials reported (red), and reporting in compliance (orange), and the cumulative number of
overdue trials (green) was assessed across the entire population of trials using archived data from
ClinicalTrials.gov as it stood on each listed date.
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5.5.3 Reporting and Compliance by Sponsor

Reporting and compliance performance for the 13 sponsors with more than 30 trials due is

given in Table 5.6; performance for all 78 sponsors with at least ten due trials is given in

Appendix 5.6.

Table 5.6: Reporting Performance of Sponsors with more than 30 Due Trials

Sponsor Trials Trials with any Compliant

Due results (%) Trials (%)

MD Anderson Cancer Center 85 71 (83.5%) 39 (34.1%)
National Cancer Institute 79 65 (82.3%) 24 (30.4%)
Massachusetts General Hospital 58 46 (79.3%) 32 (55.2%)
Mayo Clinic 47 45 (95.7%) 10 (21.3%)

Novartis Pharmaceuticals 46 46 (100%) 46 (100%)

Gilead Sciences 45 45 (100%) 43 (95.6%)
GlaxoSmithKline 43 43 (100%) 42 (97.7%)

Pfizer 42 42 (100%) 39 (92.9%)

Hoffmann-La Roche 38 38 (100%) 36 (94.7%)
University of California - San Francisco 38 26 (68.4%) 6 (15.8%)
AstraZeneca 37 37 (100%) 37 (100%)

Memorial Sloan Kettering Cancer Center 36 34 (94.4%) 33 (91.7%)
University of North Carolina, Chapel Hill 32 32 (100%) 26 (81.3%)

5.5.4 Factors Associated with Trial Reporting and Compliance

Crude univariable and adjusted multivariable odds ratios (ORSs) for reporting and compliance
across all explanatory variables are presented in Table 5.7. In the adjusted analyses, industry
sponsors were significantly more likely to report results (OR 1.62, 95% CI 1.35-1.96) and be
compliant (OR 3.08, 2.52-3.77) than non-industry, non-US Government sponsors. Similarly, the
presence of an industry collaborator regardless of sponsor class increased the adjusted odds of
reporting (OR 1.29, 1.06-1.58) and compliance (OR 1.30, 1.08-1.58). Trials that had reached
full completion date for all trial outcomes were more likely to report results (OR 1.67, 1.29-2.17)
and be in compliance with the Final Rule (OR 1.28, 1.00-1.65). Sponsors who have a large

number of trials (range: 887—3254) registered on ClinicalTrials.gov were significantly more likely
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to report results (OR 17.11, 13.00-22.54) and report in compliance (OR 11.84, 9.36-14.99) than
sponsors with a small number of trials (range: 1-12). Trials with sites both inside the US and in
other countries were more likely to report results than trials with only US sites (any results OR
1.85, 1.48-2.32; compliant OR 1.93, 1.57-2.38). Trials outside of the US (OR 0.44, 0.32-0.60)
and with no location data available (OR 0.42, 0.26—0.70) were less likely to report results than

trials located in the USA only.
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Table 5.7: Crude and Adjusted ORs for Factors Associated with Reporting Under the FDAAA 2007

Variables

Any Results Crude OR
(95% CI; p value)?

Any Results Adjusted
OR (95% ClI; p value)®

Compliant Crude OR
(95% ClI; p value)?

Compliant Adjusted
OR (95% CI; p value)®

Non-Industry

Ref

Ref

Ref

Ref

Sponsor Industry

1.09 (0.96-1.25; 0.17)

1.62 (1.35-1.96; <0.0001)

1.98 (1.74-2.25; <0.0001)

3.08 (2.52-3.77; <0.0001)

Class
US Gov

1.74 (1.25-2.43; 0.0011)

0.82 (0.54-1.23; 0.34)

0.90 (0.65-1.23; 0.50)

0.48 (0.33-0.69; <0.0001)

Industry Collaborator

1.21 (1.02-1.44; 0.028)

1.29 (1.06-1.58; 0.013)

1.13 (0.96-1.33; 0.14)

1.30 (1.08-1.58; 0.0065)

US Gov Collaborator

1.49 (1.20-1.84; 0.00025)

1.45 (1.12-1.87; 0.0049)

0.92 (0.75-1.12; 0.39)

1.19 (0.94-1.51; 0.15

Phase 1/2

0.49 (0.37-0.64; <0.0001)

0.65 (0.47-0.90; 0.0086)

0.45 (0.34-0.59; <0.0001)

0.91 (0.66-1.24; 0.55)

Phase 2

0.77 (0.63-0.94; 0.010)

0.99 (0.78-1.25; 0.90)

0.62 (0.51-0.74; <0.0001)

1.05 (0.84-1.30; 0.69)

Phase 2/3

0.45 (0.29-0.69; 0.00028)

0.52 (0.32-0.86; 0.0097)

0.55 (0.36-0.84; 0.0056)

0.94 (0.58-1.51; 0.78)

Phase
Phase 3

Reference

Reference

Reference

Reference

Phase 4

0.65 (0.52-0.83; 0.00037)

1.01 (0.75-1.34; 0.97)

0.55 (0.44-0.68; <0.0001)

1.15 (0.88-1.52; 0.31)

N/A

0.38 (0.31-0.46; <0.0001)

0.65 (0.46-0.92; 0.014)

0.35 (0.29-0.42; <0.0001)

0.87 (0.62-1.21; 0.40)

Terminated

1.53 (1.27-1.83; <0.0001)

1.42 (1.16-1.74; 0.00078)

1.24 (1.05-1.47; 0.011)

1.16 (0.96-1.41; 0.11)

Reached Full Completion

1.02 (0.83-1.27; 0.83)

1.67 (1.29-2.17; 0.00011)

0.87 (0.71-1.07; 0.19)

1.28 (1.00-1.65; 0.050)

Trial Contains a Drug

1.88 (1.65-2.16; <0.0001)

1.71 (1.20-2.44; 0.0030)

1.67 (1.45-1.92; <0.0001)

1.45 (1.05-2.01; 0.024)

Trial Contains a
Biological/Vaccine

1.49 (1.18-1.89; 0.00087)

1.64 (1.14-2.35; 0.0074)

1.42 (1.15-1.76; 0.0013)

1.51 (1.11-2.08; 0.0098)

Trial Contains a Device

0.53 (0.46-0.61; <0.0001)

1.90 (1.30-2.77; 0.00093)

0.56 (0.48-0.65; <0.0001)

1.35 (0.95-1.92; 0.099)

Trial Contains a
Diagnostic Test

0.72 (0.33-1.59; 0.42)

1.51 (0.60-3.79; 0.38)

0.56 (0.23-1.34; 0.19)

1.14 (0.43-3.01; 0.80)

Trial Contains a Radiation

0.93 (0.62-1.39; 0.72)

0.81 (0.50-1.32; 0.40)

0.71 (0.47-1.07; 0.10)

1.00 (0.63-1.59; 0.99)
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Treatment

Trial Contains a
Combination Product

0.66 (0.22-1.97; 0.46)

1.48 (0.44-5.00; 0.53)

0.26 (0.06-1.18; 0.081)

0.48 (0.10-2.30; 0.36)

Trial Contains a Genetic

0.47 (0.14-1.55; 0.22)

0.94 (0.25-3.54; 0.93)

0.82 (0.24-2.82; 0.76)

1.73 (0.46-6.41; 0.42)

Treatment
US Only Reference Reference Reference Reference
i Usé‘gsn?;her 2.5 (2.08-2.99; <0.0001) | 1.85 (1.48-2.32; <0.0001) | 3.39 (2.90-3.97; <0.0001) |1.93 (1.57-2.38; <0.0001_
Location | No US Location | 0.43 (0.33-0.57; <0.0001) | 0.44 (0.32-0.60; <0.0001) 0.91 (0.68-1.20; 0.49) 0.77 (0.55-1.06; 0.11)
N2 "Ao\fgf;’t;‘le')ata 0.59 (0.39-0.89; 0.013) | 0.42 (0.26-0.70; 0.0074) 1.01 (0.65-1.57; 0.95) 0.67 (0.40-1.13; 0.13)
First Qi"; rter (1- Reference Reference Reference Reference
Total No. )
OfEﬂa'S Sec(olns‘fz(%‘;")’“ter 1.74 (1.47-2.06: <0.0001) | 1.72 (1.44-2.06; <0.0001) | 1.76 (1.46-2.13; <0.0001) |1.76 (1.44-2.16; <0.0001)
Register | Third Quarter _ _ _ _
for Trial's|  (220-874) 4.83 (4.00-5.83; <0.0001) [ 6.09 (4.93-7.53; <0.0001) | 3.52 (2.92-4.25; <0.0001) |6.18 (4.94-7.73; <0.0001)
Sponsor [ Fourth Quarter 14.48 (11.3-18.54; 11.84 (9.36-14.99;
(887-3254) <0.0001) 17.11 (13.00-22.54; <0.0001)| 7.00 (5.76-8.51; <0.0001) <0.0001)
Start Year

(Increase of one year)

0.91 (0.90-0.94; <0.0001)

1.00 (0.97-1.04; 0.82)

1.00 (0.97-1.04; 0.82)

1.05 (1.02-1.08; 0.00090)

20dds ratios in these columns were from univariable analysis and contained no further adjustments.
bOdds ratios in these columns were from the full adjusted analysis. All listed variables were included in the model.
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5.5.5 Sensitivity Analyses

During the peer review at The Lancet, reviewers requested two post hoc sensitivity analyses:
one examining only the ACT-only population of 883 trials, and one in which ACT or probable
ACT status was included as an additional explanatory variable in the original regression. Only
one finding changed substantially from our primary analyses (presence of an industry
collaborator was no longer significant) in the ACT-only model; adding ACT status as a variable
to the adjusted models showed that ACTs are less likely to report at all (OR 0.66, 0.54-0.81) but
no less likely to be compliant than probable ACTs (OR 0.84, 0.69-1.03). Full results tables for

these analyses are available in Appendices 5.2-5.5.

5.5.6 Time to Reporting from Trial Completion

Figure 5.3a shows the survival curve representing the delay from primary completion date to
results submission for all due trials. The 27 (0.6%) due trials that submitted results prior to their
PCD were counted as reporting at time 0. The median delay from PCD to results submission
date was 424 days (95% CI: 412—-435), 59 days longer than the legal reporting requirement of
one year. Figure 5.3b shows the delay in results submission for trials by industry sponsors and
non-industry sponsors. For this analysis non-industry sponsors and US Government sponsors
were combined since only 194 government-sponsored trials were due. Although both groups
substantially increase their trial reporting as they approach their due date, this increase is more
apparent among industry-sponsored trials. Figure 5.3c focuses on the late, non-compliant
reporting behaviour of industry and non-industry sponsors. After trials become overdue, an

industry-sponsored trial is more likely to remain unreported.
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Figures 5.3a-c: Time to Reporting from Primary Completion Date
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b. Time to Reporting from Primary Completion - Industry and Non-Industry Sponsors
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The dotted line in panels a and b represents the 1-year deadline by which trials should report under the
FDAAA 2007; 95% Cls are provided for panels B and C. While industry is more likely to compliantly report
(panel b), once a trial becomes overdue industry trials then become less likely to ever report than their
non-commercial counterparts (panel c).
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5.6 Results - Compliance with Additional Areas of the FDAAA 2007

5.6.1 Study Population

From the January 2021 ClinicalTrials.gov dataset, | identified 27,645 trials that appeared
covered by FDAAA representing a 28% increase from the September 2019 dataset. Figure 5.4

shows a flow diagram for generating the relevant population for each analysis.

Figure 5.4: Flowchart for Inclusion in Assessment of Additional Areas of Compliance
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5.6.2 Additional Compliance Results

Table 5.8 details compliance in each area overall and broken down by relevant covariates.
Repeating the assessment of reporting compliance detailed above on this population showed
8,863 trials due to report. Of these, 3,499 (39.5%) did so within the 1-year deadline, and 6,099

(68.8%) reported at any time. Across the new compliance areas, the proportion of trials in
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compliance ranged from 66.0% for on-time requests for delayed reporting to 99.1% for
document submission with results (Table 1). Trials registered late were a median of 111 (IQR:
28-354) days late, trials with delayed annual data verification were a median of 275 (IQR: 122-
550) days late, and trial with dilatory requests for delayed reporting were a median of 72 (IQR:
22-174) days late. Of the 5,449 due trials with full results posted to the registry (i.e., completed
guality control checks), 5,401 (99.1%) accounted for all required documents; only 107 (3.1%) of

the 3,414 due trials that had not submitted results had any documents available.

5.6.3 Factors Associated with Compliance

Table 5.9 shows the unadjusted and adjusted odds ratios for compliance. In the adjusted
models, industry sponsors were more likely to register trials on time (OR 2.03, 99.5% Cl, 1.74-
2.37), verify data annually (OR 1.52, 1.31-1.76), and request reporting delays (OR 4.71, 2.19-
10.15) within the required time frames. Likewise, sponsors with more registered trials were more
likely to register on time (quartile 3: OR 1.76, 1.47-2.11; quartile 4: OR 2.74, 2.23-3.36), verify
data annually (quartile 3: OR 4.35, 3.60-5.25; quartile 4: OR 8.70, 6.92-10.93), and request
reporting delays on time (quartile 3: OR 6.07, 2.77-13.32; quartile 4. OR 10.58, 4.53-24.7).
Applicable clinical trials were also more likely to meet registration (OR 2.14, 1.87-2.44) and

verification (OR 1.99, 1.74-2.28) requirements than probable applicable clinical trials.

5.6.4 Compliance by Sponsor

Table 5.10 shows the top ten large sponsors with the most trials in violation of each requirement

as a percentage of all applicable trials from that sponsor.
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Table 5.8: FDAAA Compliance and Characteristics in Assessment Areas

Compliant Results | . . Annual Data Certificate of Dela Document
FFz)eporting LR NRESirEes Verification Requests ’ Submission®
Cohort Size 8,863 27,645 16,709 1,354 5,449
el [ (Coz)mp"ance 3,499 (39.5%) 24,429 (88.4%) 12,632 (75.6%) 893 (66.0%) 5401 (99.1%)
Detailed Compliance Data
Total (%) Cor?(f/’o')'a”t Total (%) Cor?(f/’o')'a”t Total (%) Cor'goﬂo')'a”t Total (%) CO”EOBO')'am Total (%) CO”EOBO')'am

ls a pACT 5,484 2,249 9,282 7,818 5,180 3,586 770 505 3,812 3.764
Covered (61.9%) | (41.0%) | (33.6%) | (84.2%) | (31.0%) | (69.2%) | (56.9%) | (65.6%) | (70.0%) | (98.7%)
Status  |1s an acT| 3379 1,250 18,363 16,611 11,529 9,046 584 388 1,637 1,647
(38.1%) | (37.0%) | (66.4%) | (90.5%) | (69.0%) | (78.5%) | (43.1%) | (66.4%) | (30.0%) (100%)

Ty Spensen 3,951 1784 11,444 10,516 6,603 5,001 1,204 814 2,522 2,509
(44.6%) | (45.2%) | (41.4%) | (91.9%) | (39.5%) | (75.7%) | (88.9%) | (67.6%) | (46.3%) | (99.5%)

Trial Contains a Drug | 5089 2632 | 19,074 | 17,358 | 11,492 | 9,004 1,061 713 4,008 3,969
(68.5%) | (43.2%) | (69.0%) | (91.0%) | (68.8%) | (78.4%) | (78.4%) | (67.2%) | (73.6%) | (99.0%)

Early 3,487 1,456 12,415 11,533 7,802 6,297 649 418 2,276 2,254
Phase (39.3%) (41.8%) (44.9%) (92.9%) (46.7%) (80.7%) (47.9%) (64.4%) (41.8%) (99.0%)

Phase Late 1,770 869 5,513 5,102 3,247 2,611 510 357 1,266 1,257
Phase | (20.0%) | (49.1%) | (19.9%) | (92.5%) | (19.4%) | (80.4%) | (37.7%) | (70.0%) | (23.2%) (9.3%)

N/A 3,606 1174 9,717 7,794 5,660 3,724 195 118 1,907 1,890
(40.7%) | (32.6%) | (35.1%) | (80.2%) (3.9%) (65.8%) | (14.4%) | (60.5%) | (35.0%) | (99.1%)

Quartile 1| 2,357 458 7,128 6,135 4,526 2,788 315 162 830 821
(1-11) (26.6%) | (19.4%) | (25.8%) | (86.1%) | (27.1%) | (61.6%) | (23.3%) | (51.4%) | (15.2%) | (98.9%)

Number of Quartile 2| 2,390 709 6,710 5,759 4,095 2,747 613 374 1,278 1,268
Trials (12-220) | (27.0%) (29.7%) (24.3%) (85.8%) (24.5%) (67.1%) (45.3%) (61.0%) (23.5%) (99.2%)
Registered® Quartile 3| 2,102 993 6,955 6,153 4,128 3,464 196 157 1,577 1,563
(221-987) | (23.7%) (47.2%) (25.2%) (88.5%) (24.7%) (83.9%) (14.5%) (80.1%) (28.9%) (99.1%)

Quartile 4 2,014 1,339 6,852 6,382 3,960 3,633 230 200 1,764 1749
(988-3341)| (22.7%) | (66.5%) | (24.8%) | (93.1%) | (23.7%) | (91.7%) | (17.0%) | (87.0%) | (32.4%) | (99.2%)

aAll trials in the cohort were included in this analysis.
bThis includes trials that proactively declared having no statistical analysis plan.
¢The range of the number of registered trials on ClinicalTrials.gov in each quartile is provided below each quartile name.
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Table 5.9: Unadjusted and Adjusted Odds Ratios for Factors Associated with Compliance

Timely Registration | Annual Data Verification Cert|r_\|)cate o Y Document Submission
equests
i 0,
Odds Rst_'\f’aﬁu(gf'“’ Cll crudeor | AdjorR | crudeor | AdjorR | CrudeoR | AdjoR | crudeor | Adjor
1.78 (1.57- | 2.14(1.87- | 1.62(1.43- | 1.99(1.74- | 1.04(0.72- | 1.17 (0.78- NG N/A
Is an ACT 2.01, <.001) | 2.44,<.001) | 1.83,<.001) | 2.28,<.001) | 1.52,.743) | 1.76,.202)
industrv Soonsor | 1:86 (1.63- | 2.03(1.74- |1.01(0.9-1.14,(152 (1.31-.76,( 1.88(1.06- | 4.71(219- | 2.34(0.8- |254(0.76-
y =P 2.13,<.001) | 2.37, <.001) .736) <.001) 3.33,<.001) |10.15,<.001)| 6.83,.009) | 8.54,.011)
Trial Contains a brug | 215 (1:89- | 1.35 (116 159 (1.4-1.79,(0.94 (0.8-1.1, | 129 (0.82- [1.08 (0.6-1.94, 0.64 (0.19- | 0.62 (0.16-
91 .43,<001) | 1.57, <.001) <.001) .205) 2.02, .066) .666) 2.17,.228) | 2.44, 251)
Early
Phase Ref Ref Ref Ref Ref Ref Ref Ref
-, Late | 0.95(0.77- [0.8(0.65-0.99, 0.98(0.82- | 0.92(0.77- | 1.29(0.85- | 1.14 (0.73- | 1.36 (0.37- | 0.96 (0.24-
Phase | 1.16, .402) <.001) 1.17,.719) | 1.11,.158) | 1.96,.045) | 1.79,.322) | 5.04,.435) | 3.83,.922)
\A | 031(0.27- | 0.38(023- | 046(0.40- | 0.46(0.39- | 0.85(0.49- | 0.97 (0.47-2, | 1.09 (0.37- | 0.95 (0.29-
0.36, <.001) | 0.44, <.001) | 0.52, <.001) | 0.54,<.001) | 1.47,.322) .896) 3.16,.801) | 3.09, .876)
Q1 (1-11) Ref Ref Ref Ref Ref Ref Ref Ref
Q2(12- | 0.98(0.83- | 1.04(0.88- | 1.27(1.09- | 1.36 (1.17- | 1.48(0.93- | 1.42(0.89- | 1.39(0.3- | 1.19 (0.26-
Nu;n_bel—‘f of | 220) | 0.15,.682) | 1.23,.48) | 1.47,<.001) | 1.59,<.001) | 2.34,.005) | 2.28,.014) | 6.35,.476) | 5.57,.707)
rials
Registered® | Q3 (221- | 1.24 (1.05- | 1.76 (1.47- | 3.25(2.74- |4.35(3.6-5.25, 3.8 (1L9-7.62, | 6.07 (2.77- | 1.22(0.3- | 1.57 (0.37-
987) | 1.47,<001) | 2.11, <.001) | 3.86, <.001) <.001) <.001) 13.32, <.001) | 5.03,.638) | 6.58, .301)
Q4 (988- | 2.20 (1.81- | 2.74(2.23- | 6.93(5.59- | 8.7 (6.92- 6.3(2.99- | 10.58 (4.53- | 1.28 (0.32- | 1.58 (0.39-
3341) | 2.67,<.001) | 3.36,<.001) | 8.59, <.001) |10.93, <.001)| 13.24, <.001) | 24.7, <.001) | 5.15, .562) | 6.44, .287)

aPerfectly predicted compliance therefore did not converge (DNC). Dropped from the adjusted regression.
bThe range of the number of registered trials on ClinicalTrials.gov in each quartile is provided below each quartile name
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Table 5.10: Major Sponsors with the Highest Rates of Non-compliance (min 50 covered trials)

Late Registration?| % non- |Late Verification®| % non- | Late Certificates® | % non- Results % non-
compliant compliant compliant Documents® compliant
(n) (n) (n) (n)
University of 36.4 (20) University of 61.8 (34) Virginia 66.7 (4) Milton S. Hershey 6.7 (1)
California, Davis Southern California Commonwealth Medical Center
University
Southwest Oncology | 34.6 (18) |University of Virginia| 58.3 (28) University of 60 (6) University of Utah 5.9 (1)
Group California, San
Francisco
Icahn School of 30.7 (31) |Ohio State University| 57.6 (19) Sanofi 33.3(3) | Weill Medical College 5.6 (1)
Medicine at Mt. Sinai of Cornell University
Ohio State University| 30.0 (15) [ Columbia University | 41.4 (24) | Uni. of Texas Health | 30.0 (3) University of 5.26 (1)
Science Center at San Wisconsin, Madison
Antonio
Indiana University 24.7 (24) | Oregon Health and | 40.9 (22) Incyte Corporation 28.6 (2) University of 4.0 (1)
Science University Minnesota
Children’s Hospital | 23.9 (16) |City of Hope Medical| 34.4 (22) Vertex 25.0 (3) University of 4.0 (2)
Medical Center, Center Pharmaceuticals California, San
Cincinnati Incorporated Francisco
Northwell Health 22.2 (12) Brigham and 31.8 (20) |University of Michigan| 25.0 (2) Dana-Farber Cancer 391
Women’s Hospital Institute
University of 21.8 (19) Massachusetts 30.64 (53) Emory University 22.2 (2) Massachusetts 3.7(3)
California, Los General Hospital General Hospital
Angeles
Uni. of Texas Health | 21.6 (11) University of 28.9 (15) T-3 sponsorsd 20.0 (1) T-3 sponsors' 3.7 (1)
Science Center at California, Los
San Antonio Angeles
Columbia University | 21.4 (24) [University of Chicago| 28.2 (20) Eli Lilly 14.8 (4) T-2 sponsors? 3.6 (1)

aDenominator is all covered trials registered to that sponsor.
bDenominator is all trials currently requiring verification from that sponsor.
¢ Denominator is all trials with a certificate of delay from that sponsor. Only includes sponsors who have received at least five certificates.
d Celgene, VA Office of Research and Development, National Cancer Institute (NCI).
¢ Denominator is all due trials with results.
fNew York State Psychiatric Institute, Columbia University, Wake Forest University Health Sciences.
9 University of Texas Southwestern Medical Center, University of Washington
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5.7 Discussion

5.7.1 Summary of Findings

Compliance with the FDAAA 2007’s requirement to report results within one year of a trial’s
primary completion was poor in September 2019 and has not improved over time. In my first
analysis only 40.9% of due trials have submitted results within the legal 12-month deadline; and
only 63.8% have submitted results at any point after one year from primary completion. Re-
examining the rates in January 2021 showed little change as compliant reporting decreased to
39.5% while overall reporting increased to 68.6%. While compliance in other areas assessed is
generally higher, there is an ongoing need to ensure sponsors are aware of and meet their legal
responsibilities to ensure the quality of data on the registry. Across all areas, industry
sponsorship, and sponsorship of many trials were most commonly associated with higher

compliance.

5.7.2 Results in Context

The most recent audit of FDAAA reporting from Anderson and colleagues in 2015, found much
lower rates of compliance. Just 13.4% of “highly likely applicable clinical trials” completed
between 2008 and 2012 reported on time and 38.3% reported at all compared to 39.5% and
68.6% in the January 2021 analysis.'” Though the methods used were not entirely equivalent,
this large disparity indicates that reporting under the FDAAA likely has improved over time. The
attention brought to the regulation by the Final Rule may have raised awareness and signalled
action from regulators that had previously been lacking. Improved reporting behaviour from
industry sponsors compared to their non-industry counterparts was consistent across multiple
areas of compliance assessed. Anderson et al. found that industry sponsored trials were
significantly more likely to compliantly report (OR: 1.62, 95% CI: 1.34-1.97), and other
government or academic institutions were less likely to compliantly report (OR: 0.58, 0.45-0.75)

when compared to NIH sponsored trials. Other recent work on industry reporting has also
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shown high FDAAA compliance.*® The only other area from this chapter that has been
comprehensively addressed in prior work to my knowledge is the requirement for timely
registration. Gill found that overall, 55% of trials from between 1999 and 2011 registered late but
with notable increases over time.'? By 2007, ~60-70% of new registrations met this
requirement. For the January 2021 population, which includes trials dating to 2010 and later,

over 80% registered within 21 days of their start date.

5.7.3 Strengths and Limitations

The analyses in this chapter offer the most complete public accounting of which trials are
covered under the FDAAA 2007, and its Final Rule, to date. Using a transparent and
reproducible analytic pipeline based on official criteria and publicly available data, | show that
compliance checks can be automated across the entire ClinicalTrials.gov dataset allowing for
ongoing tracking. The methodology used to identify ACTs has been public since the launch of
the FDAAA TrialsTracker in 2018 and with positive feedback from sponsors.*?® The
comprehensiveness and reproducibility of this analysis facilitates the conduct of future research.
Appendix 5.7 contains an updated version of Figure 5.2 reporting trends through June 2021
showing that the proportion of all trials that compliantly report remains at ~40% while overall

reporting continues to slowly increase over time.

There are limitations to these analyses. Assessments relying on sponsor-provided data from the
registry is subject to the accuracy and availability of those fields. Usefully, however, FDAAA
requires sponsors to maintain their registered information and data submitted to the registry are
attested to as accurate under penalty of law.3?® As described in this study, sponsors must
validate registry data at least once a year, and the majority do, however certain fields are held to
much stricter update standards. For instance, the primary completion date is a key field for

enforcement of the law and is required to be updated “no later than 30 calendar days after the
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clinical trial reaches its actual completion date.” However, even in the absence of timely
updates, sponsors are held liable using the information provided on the registry, even if it is out
of date or inaccurate. The text of the FDAAA 2007 is clear: results for applicable trials are due
“after the earlier of the estimated completion date...or the actual completion date.”*%¢ This
means a sponsor is therefore in breach of the law if they have failed to report on time, or if they
appear to have failed to report on time due to their own negligence in maintaining their registry
data. While the precision of these analyses may be impacted by issues with data, the letter of
the law allows for confidence in asserting that a breach has occurred in some capacity. It is a

strength of the legislation that sponsors are held accountable for the accuracy of their own data.

In one situation, legally withheld data on ClinicalTrials.gov can block ascertainment of whether a
trial is applicable: specifically, ClinicalTrials.gov declines to make public whether a trial is part of
a “New Drug Application” or “Investigational Device Exemption” (see Glossary) due to
commercial confidentiality concerns. However, given the criteria outlined by ClinicalTrials.gov
for ACTs, the absence of this field should only impact a small number of trials initiated prior to
the Final Rule without a US location. Based on my research and communications with
ClinicalTrials.gov staff and other colleagues working in this area, | am confident that the “FDA-
regulated Drug or Device” fields should operate as a sufficient indicator of FDAAA coverage
when available. In cases where this field is missing but would be the deciding factor for
inclusion, my code would conservatively exclude the trial from our analysis in order to avoid

incorrectly asserting that a trial is in breach of the law.

Another area where ClinicalTrials.gov withholds information is the provision of certificates of
delay. The exact reason for the delay impacts the reporting deadline but is not provided in the
public dataset. Delays for unapproved therapies are time-limited to a maximum of two additional

years; however, delays for “good cause” can apparently persist long beyond that. In either case,
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though, the law states that any form of delay must be applied for prior to the trial becoming due.
In early 2021, ClinicalTrials.gov stated their intent to enforce this standard for trials of
unapproved therapies moving forward and extended this standard to delays for good cause in
early 2022.343424 While the previous choice to not enforce this standard could impact these

analyses, it would generally only effect rare edge cases.

Lastly, while this analysis covers a wide range of requirements, it does not cover all possible
requirements of the law. In choosing which areas to focus on, | aimed for requirements which
could be unambiguously assessed within the public dataset and reduced to binary
determinations on compliance. More complex assessments, such as examining quality or
completeness of results reporting, would require either more sophisticated computational

methods or high resource manual review.

5.7.4 Implications for Policy and Practice

These results highlight the need for more robust public enforcement of regulations around
clinical research. Clinical trials are not abstract research projects: they are large, expensive,
practical, and necessary evaluations that aim to directly inform clinical practice. Ensuring that
sponsors are meeting their legal and ethical responsibilities is of paramount importance. Both
publications arising from this chapter were accompanied by independent commentaries from
colleagues highlighting the need for enforcement to ensure mandated transparency measures
are meeting their goals.*?>26 While progress has been made in recent years there remains

room for improvement.

At the time of these analyses the FDAAA had been US law for well over a decade and the Final
Rule implemented since 2017. While the Final Rule was considerably delayed and offered

useful clarifications it did not fundamentally alter the reporting, timely registration, and data
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verification provisions. While industry sponsors may have had to adapt to new requirements on
reporting trials of unapproved therapies, this does not excuse the overall lack of compliance with
the law to date, especially among non-commercial sponsors. Every trial in this analysis was
completed or is set to complete after the Final Rule came into effect. Each trial sponsor had
ample time to prepare to meet the requirements and yet less than half of all trials have managed
to comply with the headline results reporting requirements of the law. As the Final Rule was
coming into effect, Mayo-Wilson and colleagues surveyed academic institutions in the US about
their preparations for the new regulations and concluded that “most organisations appear to be

unprepared to meet the new requirements” foreshadowing this poor compliance.%*

The lack of any regulatory momentum around the enforcement of FDAAA has been an ongoing
issue. The delay in the final rulemaking can be seen as a symptom of an overall institutional
lethargy in ensuring the transparency goals of the FDAAA were being met. Even after the Final
Rule finally came into effect it took over three years for the FDA to announce an official
enforcement strategy.*?” The proposed process required multiple rounds of notifications before
sanctions are considered. The emphasis on voluntary compliance is consistent with the
TrialTracker project’s prior communications with the FDAY, however the prioritisation of

enforcement is unclear.

The FDA claims they monitor compliance through the Bioresearch Monitoring Program.*? This
links enforcement of FDAAA to a program described in the guidance as “associated with the
submission of a research or marketing application or...the Agency’s investigation of a
complaint.” This process risks being slow and ad hoc with no comprehensive strategy for

compliance monitoring across all sponsors. | co-wrote the AllTrials Campaign’s comments on

Y Personal Communication, Office of Good Clinical Practice, 21 May 2018.
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the draft guidance and was joined by advocates and colleagues, like TranspariMED and the
Yale University Collaboration for Research Integrity and Transparency, in raising similar
concerns.*?® Many expressed frustration when the eventual final guidance remained mostly

unchanged.*

5.7.4.1 An update on FDAAA compliance since publication

At the time of these analyses, there was no indication that any enforcement action had been
taken over the course of the entire life of the FDAAA. In April 2021 the first official “Notice of
Noncompliance”, the final warning for sponsors to comply within 30 days or face potential
monetary sanctions, was sent to Acceleron, a small biotech company, for their failure to report a
drug trial that was nearly three years overdue. In the FDA’s statement about the letter they
divulged publicly, for the first time, that ~40 pre-notices of non-compliance have been sent over
the life of the FDAAA despite thousands of overdue trials appearing just since the advent of the

Final Rule.*3°

The trial in question was already two years past due at the time of Acceleron’s pre-notice and
the FDA waited an additional eight months to send the Notice of Non-compliance. Acceleron
quickly complied by submitting results the very next day. As of early 2022, the FDA has sent two
more public Notices of Noncompliance.**! The details of all three letters are shown in Table
5.11. | downloaded TrialsTracker data in June 2021 following the Acceleron letter and in the
week following the Notice of Noncompliance, 91 trials newly reported results representing the
highest weekly total ever. This began a sudden surge in reporting, as four straight weeks
reached the level of 270 trials reports submitted. In contrast, only four previous weeks saw =70
trials reported in total since the first results started becoming due under the Final Rule in

2018.4%
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Table 5.11: Details of Notices of Non-Compliance Sent by FDA

Sponsor Trial ID Primary Pre-Notice Notice Results
Completion Date Date Submitted to
Date ClinicalTrials.gov
Acceleron NCTO01727336 June 2017 20 July 2020 27 April 28 April 2021
Pharma, Inc. 2021
Accuitis Inc. NCT03064438 | 5June 2018 | 26 October 26 July 17 August 2021
2020 2021
Andrey NCT03052816 1 June 2018 | 20 July 2020 | 31 August 1 September 2021
Petrikovets? 2021

aDr. Petrikovets’ trial was sponsored by University Hospitals Cleveland Medical Center, however he was
designated as the “Responsibly Party” of the trial as the primary investigator and therefore received the
notice of noncompliance.

Though the reporting levels quickly returned to normal, the burst in reporting around discrete
enforcement activity, combined with the rapid reporting of all sponsors receiving a letter, shows
the promise of more active enforcement. The entire FDAAA TrialsTracker project is proof-of-
concept that comprehensive monitoring can be established as a means to provide early warning
to potential non-compliant sponsors. While the FDA treats the question of applicable trial status
as a “complex legal question” requiring individual consideration,? enforcement can be
encouraged even before investigation into individual trials. This system can also aid in
prioritising enforcement better than seemingly random and inconsistent inspections based on

unrelated complaints or issues.

In the absence of statutory enforcement, open public audit is widely recognised as a valuable
tool to increase accountability and improve quality.**343* While this work, and the larger
TrialsTracker project, independently serves this purpose, the probable impact of more proactive
and widespread FDA enforcement cannot be understated as they hold all regulatory power

under the FDAAA. Rapidly encouraging voluntary compliance at scale, perhaps first through

Z Personal Communication, FDA Office of Good Clinical Practice, 15 March 2021.
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preliminary reminder letters prior to any official notification, could be a powerful proactive tool to
improve reporting in the hands of the FDA. This is consistent with prior work showing that
reminders can increase reporting.34°4% This would also meet the FDAs stated goals to improve

voluntary compliance with the law without resorting to enforcement action.

While the FDA has only focused on compliance with the results reporting provisions of the law
to date, this analysis shows other areas ensuring timely registration and the upkeep of registry
data may also deserve the attention of regulators. The success in attaching key study
documents to results is a testament to how routine interaction with processes like
ClinicalTrials.gov QC review can promote compliance. The previously inconsistent stance by
ClinicalTrials.gov in issuing certificates of delay caused issues for public identification of non-
compliance. This demonstrates the downside of lax and obscured procedures reiterating the

findings from Chapter 2.

There remains a need for non-commercial sponsors, primarily made up of US academic
institutions, to better ensure they are prepared to meet the FDAAA requirements. While these
institutions may lag behind industry in terms of resources and dedicated compliance personnel,
the disparity in compliance is notable even when considering these limitations. Some major US
academic institutions have openly published their methods for increasing compliance under
FDAAA and the Clinical Trials Registration and Reporting Taskforce provides resources and
support to institutions around best practice in managing these areas.3%°4%:437 Other investigators
have shared technical limitations of the current system, including in response to our analysis
published in The Lancet.**® However recent coverage of the third non-compliance letter shows
that even a decade after FDAAA some institutions remain unclear about their responsibilities

under the law.**®
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5.7.5 Implications for Future Research

Overall, the findings presented here clearly show additional attention is needed to ensure
widespread compliance with the FDAAA and trial transparency requirements in general. | am
currently involved in additional projects around FDAAA including aiding colleagues at Yale
University to analyse the set of pre-Notice letters sent by the FDA which were acquired via
freedom of information requests.3*° This project will aim to better categorise the FDA’s approach
to compliance. | also supervised a medical student project examining how reporting to
ClinicalTrials.gov compared to the literature. These findings will help understand which route
has led to more timely reporting of results and the impact of the law on selective publication. We
are currently preparing a manuscript for publication of these findings. Examining reporting
performance on other registries is also necessary; my piece in The Lancet inspired a Chinese
team to investigate and highlight deficiencies in reporting on the Chinese trial registry?®? and |
have registered a study that will examine these practices across all ICTRP registries.’? Chapter

6 closely examines reporting on the EU Clinical Trial Registry.

This work defined and set the basis for using the FDAAA TrialsTracker to monitor ACT
compliance and reporting. The next step is to seek fundings to expand the Tracker’s capabilities
including tracking of additional data and measures, visualisations, and automated reporting
reminders for sponsors. There is also potential scope to expand the Tracker methodology to
pre-Final Rule trials, especially in the wake of a US federal court ruling on the reporting of these
trials.*4® My work with the ClinicalTrials.gov dataset has raised a number of additional interesting
research questions like how the quality control process impacts results availability,*** how

reporting practice changes over time, and which interventions can improve reporting.

The work in this chapter deals with compliance as a largely binary question and uses

epidemiological methods to understand the area at scale. There is ample opportunity to further
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examine the quality and completeness of reporting, as in Chapter 3, and how this interacts with
legal and ethical requirements. Prior work has compared reporting between registries and the
published literature, but never in the context of the legal implications of the differences that
arise.21:252.254.255 The tility of ClinicalTrials.gov as a repository of results information also needs
to be further investigated and described so that researchers can better understand, and feel
confident in, using ClinicalTrials.gov to fill evidence gaps in the literature.?®® There is also
considerable scope to better understand how updates to ClinicalTrials.gov records occur, not
only from a data quality perspective, but also in examining how registered details change over
time and how this is reflected in publications.**? | am well positioned to create methods and
software that can directly aid in facilitating or automating these evaluations.*#® Creating
automated tools that efficiently search and subset the full FDAAA dataset to examine reporting
in specific areas of interest, such as Covid-19 trials as examined in Chapter 4, is another area |

plan to pursue.

Lastly, mixed-methods approaches can also help understand sponsor-level deficiencies in
meeting the reporting requirements and collecting best practices for dissemination to the
broader community. Additional work on barriers to compliance, such as those presented in
Chapter 7 of this thesis, are needed to better understand the FDAAA reporting landscape
following up on the prior survey work from Mayo-Wilson and colleagues.®** The next chapter
also explores both registry-wide and in-depth examinations of registry data and regulatory

responsibilities this time focusing on the EU Clinical Trials Register.

5.8 Reflection
As the first major project of my thesis, this work greatly influenced the remaining studies and my
own development as an academic. The opportunity to expand upon my existing work on the

TrialsTracker project was a major motivation for pursuing my doctorate in the first place. The
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experiences of developing the FDAAA and EU TrialsTrackers has either directly led to, or
greatly influenced, every chapter in this thesis. Without the FDAAA TrialsTracker, | could not
have easily identified sponsor-level reporting to investigate as in Chapter 3; the skills gained
from collecting and analysing ClinicalTrials.gov data allowed me to lead the research in Chapter
4; Chapter 6 is a direct extension of my prior EU TrialsTracker work; and the motivation for
Chapter 7 arose from repeated interactions with sponsors through running the TrialsTracker

project.

| wrote my first SQL queries in 2017 while developing the EU TrialsTracker and my first lines of
Python code in February 2019 in order to improve the FDAAA TrialsTracker pipeline.41%44 By
the end of 2019, | had completed the entire results reporting analysis presented here entirely in
Python through a combination of self-teaching and the support of my colleagues. Developing my
computational and data science skills has been a major part of my professional development as
a DPhil student and my progression can be tracked through the chapters of this thesis. Overall
this work epitomises the type of research | will pursue as a post-doctoral researcher that brings
together methods from policy evaluation, metascience, and epidemiology to improve research

integrity and public health.

During the peer review process for my piece in JAMA Internal Medicine, one of my peer
reviewers was an experienced former US Government official and expert in the FDAAA who, in
evaluating the work, noted:

...it is quite difficult to tease apart the various legal requirements (especially since they have
changed over time as various components have been implemented and/or as regulations took
effect), and to try to evaluate compliance based on publicly available data. The authors have
done an excellent job in dealing with the large number of critical details.

Receiving this high praise and recognition for the long hours spent ensuring attention to the

minutiae of the law was incredibly humbling and motivating as | continued my thesis.
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5.9 Conclusion

The FDA Amendments Act has the potential to ensure that thousands of trials supporting clinical
interventions are reported in a timely manner. To achieve this goal, attention is required from
regulators to ensure trial sponsors are aware of their responsibilities and face potential
repercussions when they fail to comply. Even with an aversion to issuing penalties, the FDA
should improve their efforts to reach non-compliant sponsors and encourage reporting. Chapter
6 will further examine the global regulatory context by examining how registration and reporting
function on the EU Clinical Trials Register. Across both contexts, the need for regulatory

attention, trustworthy data, and timely results is essential.

5.10 Chapter Summary

e Implementing checks for compliance with various aspects of the FDAAA 2007 in code is
feasible using only the public ClinicalTrials.gov dataset.

e While overall reporting has steadily increased, there is no indication sponsors are
improving at meeting statutory reporting deadlines as of January 2021.

e Sponsors have shown higher levels of compliance with other areas of the FDAAA
concerning timely registration, data validation, delay requests, and document reporting;
however, the FDA's limited attention to FDAAA compliance is a barrier to improved
performance and the completeness and reliability of data on ClinicalTrials.gov.

e Non-industry sponsors have notably poor reporting practice compared to industry and
should be prioritised for outreach, education, and potential enforcement activities from

the FDA.
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Chapter 6: Function and Utility of the EU Clinical Trials Register as a Source of
Clinical Trial Information

A cohort study and bibliographic analysis

The data quality analysis from this chapter was preprinted on MedRxiv and published in the
journal Clinical Trials:
e DeVito NJ, Goldacre B. Trends and variation in data quality and availability on the
European Union Clinical Trials Register: A cross-sectional study. Clin Trials 2022; :

17407745211073483. DOI: 10.1177/17407745211073483

The bibliographic analysis of results availability was preregistered on the Open Science
Framework and all study data and code are available on GitHub and the OSF:
e DeVito NJ. Cross-registration and results availability of trials registered on the EUCTR.
Open Science Framework 2020; published online April 22. https://osf.io/r3vch/.
e Data Quality Code:
o https://github.com/ebmdatalab/euctr_data_quality
e Results Search Code:

o https://github.com/ebmdatalab/euctr_pub_search

6.1 Chapter Rationale and Overview

The European Union’s regulation of clinical trials transparency is second globally only to the US
regime. However, despite covering tens of thousands of trials across the major clinical research
hubs of Europe, and being directly integrated to EU regulatory processes, there is little primary
research on and using the EU Clinical Trials Registry (EUCTR). This is especially true when
compared to ClinicalTrials.gov which has been the subject of countless studies examining

various aspects of registration and reporting.
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The research in this chapter builds on and extends prior work on reporting and data quality on
the EUCTR. Similar to the analysis of FDAAA from Chapter 5, the first EU TrialsTracker
analysis published in 2018 in The BMJ examined compliance with guidelines requiring the
reporting of all trials on the EUCTR.® The TrialsTracker, launched alongside this analysis,
provides an ongoing monthly audit of compliance. This, and related advocacy efforts, have
brought substantial attention to reporting practices.*4>446 However some view these

requirements as superfluous reporting within an onerous system,189:447:448

The analyses presented in this chapter aim to provide clear evidence of how the EUCTR
functions as a data source. For the registry to reliably contribute to evidence synthesis, or
analyses like those in Chapters 3 and 4, there must be confidence among users that the data
are timely, accurate, and complete. Otherwise, it fails to meet both its public and regulatory
function. Past work has suggested that data on the EUCTR may be unreliable,*?%® however
many aspects of the registry have never been sufficiently examined. Together, the analyses
presented in this chapter consider key issues about the function of registries as a regulatory tool

and their role in promoting transparency and accountability.

6.2 Introduction and Background

6.2.1 Introduction

The 2001 EU Clinical Trial Directive required the establishment of a pan-European registry to
house details of clinical trials of medicinal products (CTIMPS) throughout the European
Economic Area.l”® This is detailed in Chapter 2, but to briefly recap, the EudraCT database,
managed by the European Medicines Agency (EMA), was created in 2004 to hold regulated trial
information from member states. The public facing repository of this information, the EU Clinical

Trials Register (EUCTR), would launch in 2011. The EU regulatory process requires trial
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sponsors to submit a clinical trial application (CTA) in each country with planned enrollment in a
given trial. This is essentially a standardised tabular protocol submitted to each national
regulator (i.e., national competent authority) via the EudraCT system.1®44° Once regulatory and
ethics approvals are entered by the regulator, the country protocol is made public on the
EUCTR under a single parent record.!’” At the end of the trial, details of the trial’'s completion
are filed with the regulator and this information is then added to the registry.182449450 The EMA
has acknowledged issues with early EUCTR trial data through March 2011 (i.e., historical data)
due to validation and institutional linkage issues and is working with national regulators “to
ensure key data on the status of existing trials is complete.”#1452 Progress on this front,

however, is undocumented and appears inconsistent.

In 2012, guidelines were issued requiring sponsors to report results within a year of trial
completion directly to the registry. These guidelines applied not only to newly completed trials
but also retrospectively to completed trials dating back to the start of the registry.1824% These
requirements would come into full effect in late 2016 and regulators were expected to follow-up
with the sponsors to ensure they add results.*®2184 Results can be added either in a tabular
summary format, or as a document upload (i.e., a synopsis or journal article) for older trials. As
of December 2021, the EUCTR contains over 41,000 trials. An example EUCTR trial record is

shown in Figure 6.1.
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Figure 6.1: An Example EUCTR Trial Record
EudraCT Number: 2013- Sponsor Protocol Number: Start Date : 2014-08-26
005543-90 20130108
Sponsor Name: Amgen Inc

Full Title: A Randomized, Double-Blind Study to Compare Pharmacokinetics and Pharmacodynamics,
Efficacy and Safety of ABP 798 With Rituximab in Subjects With Moderate to Severe Rheumatoid
Arthritis

Medical condition: Rheumatoid arthritis

Disease: Version SOC Term Classification Term Level
Code
20.0 10028395 - 10039073 Rheumatoid PT
Musculoskeletal and arthritis

connective tissue disorders

Population Age: Adults, Elderly Gender: Male, Female

Trial results: View resuits

This is the master trial record displayed for a public registration on the EUCTR. Each protocol can be
accessed via the links in the “Trial Protocol” section and results, if available via the “View Results” link.

6.2.2 Prior Research and the EU TrialsTracker

Existing research using the EUCTR is rare. None of the studies in the most recent systematic
review covering searches for publications of registered trials used the EUCTR despite many
collecting data after the public launch of the registry in 2011.7® More recently, studies examining
reporting of trials from Polish and German academic medical centres used ClinicalTrials.gov
and the German Clinical Trials Registry but not the EUCTR even though it is the only mandatory

registry in these countries. 262454455

Deane and colleagues examined the reporting of trials for all EMA approved drugs from 2009-
2013 and did include EUCTR registrations, finding in one study that the EUCTR returned 903
records compared to 2,852 on ClinicalTrials.gov prior to deduplication.*°¢-%5¢ Other recent
studies that could have used the EUCTR as a data source showed mixed usage with inclusion
usually only via the ICTRP dataset.?58:374459-466 Efforts examining registration quality have

focused on ClinicalTrials.gov or include very few studies from the EUCTR.271:272:276.467-469 \\/hjle
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the comparative size of the registries likely plays a role in these decisions, this lack of usage
also may come down to technical differences.*’>4" Since the EUCTR does not have a
comprehensive data export feature my colleagues and | have designed custom web scrapers to

collect data from the registry that facilitated these analyses.**4472

Much of the existing work on the EUCTR originates from my advisors. One study examined the
prevalence of completion status discrepancies between 10,492 matched EUCTR and
ClinicalTrials.gov studies; 16.2% of all records were discrepant most commonly as “ongoing”
trials on the EUCTR marked as completed on ClinicalTrials.gov.??® | led the development of the
EU TrialsTracker which conservatively assesses the results status of completed trials across the
entire EUCTR. In data from January 2018, just 49.5% of all completed and due trials had
reported results.'® Consistent with the findings from Chapter 5, commercial sponsors were
substantially more likely to report than non-commercial sponsors (Adj. OR: 23.25, 95% ClI:
19.15-29.24) as were more active sponsors (Adj. OR largest vs smallest sponsors: 18.38,
15.31-22.06).%° Even with the Tracker’s conservative methodology, and in light of substantial
shortcomings of the EUCTR data, the results reporting issues were clear. Working on the EU
TrialsTracker continued to reveal additional issues with the data and led to my interest in more
holistically documenting their occurrences. The value of the EUCTR, and its reporting
requirements, has been questioned by stakeholders.'® Evidence was required to discuss

where improvement was needed.

In the original EU TrialsTracker piece, | identified data quality issues as a major barrier to more
complete ascertainment of reporting compliance. Additionally, reviewers asked how often
reporting on the EUCTR matched the availability of results in the literature. In response, |
conducted a preliminary search of 100 trials identified as due and unreported trials in our

analysis and found 46 with results locatable on PubMed, Google Scholar and Google.*®
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Expanding these areas into a full investigations will provide evidence about the quality and
availability of data on the registry and the extent of non-compliance. The results presented in
this chapter will help describe the strengths and weaknesses of the EUCTR as a tool for
transparency in clinical research and understand more completely how trial regulations have
functioned in the EU over the past decade. With new EU regulations coming into effect starting
in 2022, the lessons and experiences with the EUCTR can help prepare for more complete and

robust transparency efforts under the new system.

6.3 Aim and Objectives
6.3.1 Aim
To assess the value of the EUCTR as a tool for providing accurate and timely information about

clinical trials.

6.3.2 Objectives

6.3.2.1 Describe the availability and quality of trial data routinely collected as part of the
regulatory process in the EU.

6.3.2.2 Examine the availability of results on the EUCTR compared to other registries and the

peer reviewed literature.

6.4 Methods

6.4.1 Data Acquisition

Trial protocol and results information was collected from the EUCTR in December 2020. This is
the last month in which updated data from the UK were available on the EUCTR prior to leaving
the EU allowing for straightforward comparisons. As of 1 January 2021 UK sponsors may still
add results to the EUCTR for existing registrations but protocol adjustments, including updates

on trial completion, are not possible.*”® Information on each national competent authority as of
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December 2020 are available in Table 6.1.4* All data collection, handling, and analysis for was

performed in Python v3 (Python Software Foundation).

Table 6.1: Details of Country-Level Regulators

Country Regulator Abbrev.| # Trial First
Protocols| Record
Entered
Austria Austrian Federal Office for Safety in Health Care BASG 4146 2004-07-16
Belgium Federal Agency for Medicines and Health Products | FAMHP 5946 2004-07-07
Bulgaria Bulgarian Drug Agency BDA 2007 2007-02-02
Croatia Croatian Ministry of Health MIZ 401 2014-01-24
Cyprus Ministry of Health Pharmaceutical Services MoH PS 5 2009-02-24
Czechia State Institute for Drug Control SUKL 4304 2004-06-24
Denmark Danish Medicines Agency DKMA 4069 2004-08-10
Estonia Republic of Estonia Agency of Medicines SAM 1020 2004-11-26
Finland Finnish Medicines Agency FIMEA 2533 2004-05-26
France Agence Nationale de Sécurité du Médicament et des | ANSM 5852 2005-06-21
Produits de Santé

Germany Federal Institute for Drugs and medical Devices BfArM 8324 2004-09-16
Germany Paul-Ehrlich Institut PEI 3193 2004-09-10
Greece National Organization for Medicines EOF 1791 2005-11-04
Hungary The National Institute of Pharmacy & Nutrition OGYEI 4473 2004-06-15
Iceland Icelandic Medicines Agency IMA 133 2004-09-07
Ireland Health Products Regulatory Authority HPRA 1169 2004-06-18
Italy Italian Medicines Agency AIFA 7559 2004-07-16
Latvia State Agency of Medicines of the Republic of Latvia ZVA 1079 2004-08-03

Liechtenstein Amt fur Gesundheit AG 0 N/A
Lithuania The State Medicines Control Agency VVKT 1237 2004-06-22
Luxembourg Ministere de la Santé MS 8 2013-07-26
Malta Medicines Authority MDA 18 2005-10-10
Netherlands Centrale Commisseei Mensfebonden Onderzoek CCMO 5692 2006-03-16
Norway Norwegian Medicines Agency NoMA 683 2004-05-25
Poland The Office for Registration of Medicinal Products, URPL 3242 2007-03-29

Medical Devices and Biocidal Products
Portugal Infarmed N/A 1591 2005-08-18
Romania National Agency for Medicines and Medical Devices |ANMDM 239 2009-07-14
Slovakia State Institute for Drug Control SUKL 1791 2004-06-02
Slovenia Agency of the Republic of Slovenia for Medicinal JAZMP 388 2005-06-13
Products and Medical Devices
Spain Agencia Espafiola de Medicamentos y Producto AEMPS 9566 2004-06-14
Sanitarios

Sweden Medical Products Agency MPA 3893 2004-05-13
UKa Medicines and Healthcare Products Regulatory Agency| MHRA 10975 |2004-07-01

aThe UK has left the EU and no longer participates in the EMA system as of January 2021.
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6.4.2 Analysis Populations

6.4.2.1 Data Quality and Availability

From the full December 2020 dataset, all trial records from an EU-regulated country were used
in this analysis including non-EU members of the European Economic Area (i.e., Norway,
Iceland, and Liechtenstein) beholden to EU regulations. Certain paediatric trials include non-EU
protocols; these were excluded as they are not linked to any individual regulator and lack
detailed information on trial completion by design. Phase 1 trials in healthy adults were excluded
as these are not available on the public registry.82 Germany has two independent regulators
that manage trial records, and these were examined separately throughout unless otherwise

noted.

6.4.2.2 Results Searches

For the results search analysis, all trials in status “Not Authorised” or “Prohibited by Competent
Authority” and those with ethical approval dates from prior to the creation of the registry or later
than the data extraction date were removed from the full December 2020 dataset. The
remaining trials were checked for the presence of a completion date in either the individual trial
protocols or in the results section, with the results completion date preferred when available
(Figure 6.2). In contrast to parts of the data quality analysis, described below, this analysis did
consider completion dates from the results section as they should more reliably represent the
completion of the entire trial and the distinction between how completion dates are added to the
registry was not relevant here. For trials with differing protocol completion dates and no results

completion date, the latest date across all country-level protocols was used.
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Figure 6.2: Example Completion Date Information on the EUCTR

. End of Trial

F. End of Trial Status Completed
F. Date of the global end of the trial 2016-06-28
Primary completion date 01 Jun 2016
Global end of trial reached? Yes

Global end of trial date 28 Jun 2016

Completion information on the EUCTR appears in two locations: within each EU country protocol (top),
which is tied to the filing of official documentation indicating the end of a trial; and in the results section

(bottom) which is not tied to any formal submission of trial documentation.

In order to derive a more comprehensive sample of completed trials, | developed a method to

infer trial completion dates for records that had no dates available in the public data. Each trial

protocol in the data was assigned a start date, based on the later of the provided ethics and

regulatory start dates, and an expected duration in days calculated from section E.8.9. (Figure

6.3)

Figure 6.3: Examples of Fields Used to Derive Trial Completion Dates

M. Review by the Competent Authority or Ethics Committee in the country concerned

N. Competent Authority Decision Authorised

N. Date of Competent Authority Decision 2009-04-07

N. Ethics Committee Opinion of the trial Favourable
application

N. Ethics Committee Opinion: Reason(s) for

unfavourable opinion
N. Date of Ethics Committee Opinion 2009-12-18

E.B.9 Initial estimate of the duration of the trial

E.8.9.1 Inthe Member State concemed years 3
E.8.9.1 Inthe Member State concerned months 4
E.8.9.1 Inthe Member State concerned days 0

The latest available date of the component authority and ethics committee sign-off (top) can be used as a
general proxy for the start date of the clinical trials. For trials without a completion date, the duration of the

trial can be inferred based on the estimated trial duration provided in protocol section E (bottom).
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All protocols from a trial record were then grouped into a single entry in which the longest
estimated duration was added to the latest start date. Another year was conservatively added to
this date, to allow for any delays in the start-up and conduct of the trial, resulting in a final
inferred completion date. Analysis code fully detailing this approach and its validation is
available on the project’s OSF repository using data from November 2020. Briefly, | applied my
date inference method to protocols of trials with known start and completion dates from a
tabular results submission. | then assessed whether this correctly identified completed trials.
The additional year was added after considering potential date offsets of 0, 6, 12 and 24 months
to conservatively ensure a trial was actually completed. | prioritised specificity and positive
predictive value, over sensitivity, to minimise the inclusion of false positives (i.e., trials that are
not actually completed) in the final sample. One year provided a specificity of 87% and a

positive predictive value of 98% while maintaining a sensitivity above 75% (Figure 6.4).

Figure 6.4: Estimating the Impact of Date Offsets to Identify Completed Trials
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Each line represents a different measure of accuracy in identifying whether a trial that was actually
completed, per results on the EUCTR, was identified as completed using the methods | developed to infer
a completion date. The measures were assessed at various additional time offsets added to the raw
estimated completion date. sens: Sensitivity; spec: Specificity; ppv: Positive Predictive Value; npv:
Negative Predictive Value.
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Lastly, only trials with an inferred or extracted completion date at least 2 years in the past (i.e.
before 1 December 2018) were included in the population to be sampled allowing time for
reporting across dissemination routes.?%1252 From the population of all eligible trials, a random
sample of 500 trials was taken using the Pandas package in Python. This sample size was
chosen based on achieving point estimates with a maximum 95% confidence interval of +5%.
Using .7 as an estimate for prevalence of a result based on the pilot and the EU TrialsTracker
(p), we can calculate the necessary sample size (n) for a 95% CI (z=1.96) and a precision (d) of

.05 (i.e, £5%) with the following formula:

z* * p(1—p)
dZ

This called for a sample size of at least 323 trials. Lowering the expected prevalence of any

results proportion to .5 required a sample of 384 trials for this level of precision. | choose to
assess 500 trials as this comfortably achieved these minimum sample sizes, with room for

added precision among subpopulations, and aligned with my available resources.

6.4.3 Evaluation of Quality Metrics

For the data quality analysis, metrics were created to reflect protocol components most clearly
linked to EU regulatory processes and public accountability efforts. These included the posting
of expected trial protocols, the provision of data about trial completion, and the availability of
results. Each area could be assessed in code using only EUCTR registry data. The “National
Competent Authority” and “Trials Status” fields were taken from the “Summary” section of each
protocol. For analyses involving time trends, the field “Date on which this record was first
entered in the EudraCT database” was used as this represents the date the regulator entered

the trial record into the EudraCT database.*’® This field was validated by comparison to the
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regulatory approval date listed in the registry for alignment (Appendix 6.1). Lastly, the results

status was identified by the presence of a “View Results” link in a protocol.

6.4.3.1 Protocol Availability

All recruitment countries from trials with tabular results available on the EUCTR were extracted
via a custom web scraping program.*’® These results include a standard data field indicating
which countries enrolled participants in the trial (Figure 6.5). This field was then compared to the
EU protocols available for that trial. Authorities are required to approve trials recruiting in their
country so every EU location with confirmed enrollment in the results should have an associated
public protocol. A country was only expected to have a protocol available if the trial start date,
from the tabular results, was after the earliest available record entry date for that country on the
entire registry (Table 6.1) confirming an established link between the regulator and the EMA.
This ensured that protocols were not expected from countries before they joined the EU or
before the data linkages were made to the EMA system, which occurred piecemeal over the first
years of the EudraCT system. The count of expected vs. actual protocol registrations is reported

for each country and over time and compared to overall trends in new registrations.

Figure 6.5: Recruitment Countries in an EUCTR Tabular Result

Population of trial subjects

Number of subjects enrolled per country

Country: Number of subjects enrolled Poland: 115
Country: Number of subjects enrolled Bulgaria: 30
Country: Number of subjects enrolled Hungary: 23
Country: Number of subjects enrolled Estonia: 8
Country: Number of subjects enrolled United States: 117
Country: Number of subjects enrolled Germany: 18
Worldwide total number of subjects 311

EEA total number of subjects 1594

Recruitment for all countries, whether an EU/EEA member or not, are shown in the tabular results section
of an EUCTR record.
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6.4.3.2 Quiality of Trial Status and Completion Date Fields

Each protocol on the EUCTR should reflect the current status of the trial and the date it
completed in all countries once available.**® This date is officially called the “date of the global
completion of the trial” and is referred to here as the “global completion date.” Trial completion
information entered in the results section was not considered in this analysis, in contrast to the
results search analysis, as it only exists for trials that have results, and its provision is not linked
directly to the regulatory process. The distribution of trial statuses and the availability of global
completion dates in protocols are reported overall, by country, and over time. Trials with

conflicting trial completion information were also described.

6.4.3.3 Results Availability

Trials were separated into those that have a single EU protocol, and those that have multiple
protocols. Since reporting on the EUCTR occurs at the trial level and not the country level, for
trials registered in a single country the responsibility for reporting follow-up falls solely within the
remit of that country’s regulator. | report on the availability of results by country, and over time,

with a focus on trials with a single protocol.

6.4.4 Results searches for registered trials

6.4.4.1 Search Strategy

To inform my final search strategy | conducted a pre-registered pilot in 50 random trials.
Following independent data extraction of 12 trials by myself and a colleague (GR), there was
high percent agreement overall and discrepancies were easily resolved through discussion.
Extraction of information from registries showed perfect agreement. Assessing whether the trial
was cross-registered on ClinicalTrials.gov (87.5%) and the ISRCTN (100%) also showed high

agreement. Whether a matched journal article was located showed the lowest agreement
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(79.1%) however each extractor noted their confidence in matches and three of the five
discrepant journal article findings were flagged as “low confidence” and therefore would have
been considered for further review. | searched the remainder of the trials to further refine the
search strategy and extraction sheet. The addition of proprietary databases (i.e., Scopus, Ovid)
did not yield substantial additional value in locating results so the final search strategy used only
open databases to allow for easier reproducibility of searches. Full data and results from the

pilot are available in the protocol and on the project’'s OSF repository.

For the final search strategy all data were recorded in a Google Forms extraction sheet. Each
EUCTR trial record was reviewed for results on the registry and any other information about
duplicate registrations or results publications. ClinicalTrials.gov and the ISRCTN were then
cross-referenced for matched registrations and results information. ClinicalTrials.gov is the
largest registry in the world (an order of magnitude bigger than the EUCTR) and has regulatory
reporting requirements that should overlap for some trials. The ISRCTN is the primary registry
for the UK, and while it accepts global registrations, it predominantly contains trials located in
Europe indicating potential overlap with the EUCTR.*’” The EUCTR also contains specific fields
denoting cross-registration on these two registries. Like the EUCTR, both registries also allow

summary results to be uploaded and hosted directly within a trial record.

Registries were first searched using the EUCTR ID and then the trial title, name or acronym,
intervention, condition, sponsor, and any additional secondary IDs available. A result on a
registry was defined as summary data or a file included directly within the trial record; only
including links to external papers or documents was not counted as registry results. Trials that
did not post results but declared that the trial ended with very low enroliment, and justified why
no analysis was possible in lieu of results, were counted as reporting since this would provide

interested parties with enough detail to understand the fate of the trial.
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Lastly, PubMed and Google Scholar were searched for journal publications using all known trial
IDs, the trial title, acronym, interventions, conditions studied, and any investigator names and
affiliations if available. Searchers had freedom to combine these terms, or add additional terms,
to searches at their discretion. Results in the literature were included if they were in a peer
reviewed journal, reported a final primary outcome, and were longer than 500 words in length,
consistent with prior methods.?%? In practice, this meant longer conference abstracts could be
counted as results. If multiple potentially relevant publications were located, the earliest was
recorded. Only results published prior to the commencement of searches were included in the

final analysis.

Article and registry matches were confirmed through comparison of ID numbers, study design,
indication, intervention, planned enrollment, and the registered outcomes.?®* No specific
threshold was set to define a match, however any issues were referred to the full study team for
additional discussion. If, during any point in the searches, a trial was found to either be
withdrawn without enrollment, still ongoing, or if the record is currently inaccessible on the
EUCTR, it was excluded from the analysis sample and replaced with another random trial from
the population. Trials with any amount of enrollment, even if terminated, were expected to have

some form of results or a summary of why results could not be made available.

6.4.4.2 Details of Dual Searches

| was the lead searcher and searched all 500 trials. Due to resource constraints, a lower
proportion of trials than specified were dual searched. A collaborator (JS) dual-searched 20% of
the sample (n=100 trials) to assess congruence in data extraction and application of the search

strategy. Any issues were examined by both searchers and resolved through discussion. Where
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consensus could not be reached, or single-extracted trials were flagged for issues, | consulted

one of my advisors (CH) to make final adjudications.

Overall, the two searchers displayed high agreement (>98%) for information extracted from
registries requiring only minor corrections for typos or decisions on edge cases. Agreement on
trial publication status was 97% and among the trials with results the same publication was
located in 90% of cases. The most common issues were in the extraction of publication dates of
journal articles with 79% congruence among the 58 located articles due to differing publication
dates listed between databases, publications, and journal websites. | plan to manually review all

these dates prior to submitting this study for peer review.

6.4.4.3 Analysis Plan and Outcomes

The primary outcome was the proportion of trials with results across any examined
dissemination route, and for each route individually. Pre-specified secondary outcomes were the
number and proportion of unique results from each dissemination route and frequency in which
each dissemination route contained the first results available. Differences in reporting statistics
between the inferred and extracted populations were also assessed using a two-proportion z-
test (unadjusted alpha = .05, corrected using the Holm-Bonferroni method). One additional
secondary outcome was added post hoc assessing the presence of trial IDs in journal
publication. This was extracted during data collection and added as an outcome as it provides

insights into how the published literature links back to the EUCTR registration.

The analysis of which dissemination route had the first results for a given trial was altered from
the per-protocol description. Originally, | intended to look at when trials first reported across the
entire dataset, and for the subset of trials that completed after the EUCTR launched their results

section in March 2014, and assess these distributions for goodness-of-fit. On further
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consideration, naively examining which route had the earliest result, without taking into
consideration where a result could have appeared, did not provide a useful comparison.
Additionally, using completion dates was not the most sensible way to divide the population as

they do not reflect when results actually became available.

Instead, | separated all trials into two groups: those that had any result available prior to, and
after, the launch of the EUCTR results section. For each of these sub-populations | examined
the number of trials that reported to the EUCTR at any point. Then, taking into consideration
where trials could have been published, | examined the fastest dissemination routes for all
relevant combinations. For pre-EUCTR results, | compare trials available on ClinicalTrials.gov to
the literature; for trials first reporting after the EUCTR results section, | first compared earliest
results for all trials with registrations on both the EUCTR and ClinicalTrials.gov to the literature,
then | compare the remaining EUCTR-only trials just to the literature. Due to the low number of
results on the ISRCTN, the registry was excluded from this analysis. Additionally, to further
describe the population of trials missing results | examined the distribution of start years for
trials with missing results on the EUCTR and with missing results across all dissemination

routes considered.

6.4.4.4 Exploratory Analyses

There were two pre-specified exploratory analyses. For trials with results available in any route,
factors associated with results appearing on the EUCTR were examined using uni- and
multivariable logistic regression. The following factors were considered: whether the completion
date was reported or inferred, trial start year, sponsor type, number of EU protocols registered,
the final enrollment (intent to treat), and whether the trial was EU-only or multinational. |
extracted trial start year, final enrollment, and the location variable manually from trial

registration and results available following searches. If contradictions between sources arose,
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and no more complete or recent data were available from another source, the EUCTR data
were preferred. The remaining variables were directly extracted from EUCTR data in code.
Significance for the univariable and multivariable models was determined using the Holm-

Bonferroni method (unadjusted alpha = .05).

The second exploratory analysis examined variation in reporting behaviour by sponsor country.
The sponsor “Country” field (B.1.3.4 on the EUCTR) was extracted for all country-level protocols
for each trial. This is not necessarily the same country for all protocols within an EUCTR trial
registration. For this analysis | used the sponsor country that appeared the most frequently for
each ftrial. If no single country appeared most frequently, the trial was coded as having “multi-
country” sponsorship. The percent of trials reported to the EUCTR, other registries, and the

literature was reported for each sponsor country represented in the sample.

6.5 Results - Trends and Variation in Data Quality and Availability on the EUCTR

6.5.1 Study population

As of 1 December 2020, the EUCTR contained 98,622 country-level protocols across 38,566
registered trial records since 2004. Excluding all protocols from outside the direct regulatory
purview of the EMA left 97,227 protocols across 37,520 trials for assessment. The overall trend
in new registrations on the EUCTR is available in Figure 6.6. Small countries with very low
registered trial counts (Cyprus (n=5), Luxembourg (n=8), Malta (n=18), and Liechtenstein (n=0))

are not shown for some analyses as no meaningful trends could be established.
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Figure 6.6: Overall Registration Trends on the EUCTR
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The overall trend in the number of new EU/EEA protocol and full-trial registrations for all years with full
data (i.e., excluding 2004 and 2020). A single trial registration on the EUCTR is made up of individual
EU/EEA protocols for countries with current or planned recruitment.

6.5.2 Availability of Protocols for Countries with Known Enroliment

Of 31,118 expected protocols, 26,932 (86.5%) were available on the EUCTR and 22 of 30
(73%) countries had more than 90% of expected protocols available; 17 of 30 (56%) had >95%
available (Figure 6.7). Setting aside small countries with very few trials, the lowest proportion of
expected protocols were seen in France (48.7%), Norway (44.9%), and Romania (16.9%).
Overall two-thirds (66.0%) of all missing protocols are from three countries: France, Norway,

and Poland. Italy (85.6%) was the only other high-output country with <90% availability.
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Figure 6.7: Protocol Availability on the EUCTR by Country
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Evidence of these missing protocols can also be seen in the trends in new registrations by
country. In most countries, between 2005 and 2019 (i.e., all full years in the dataset) new
registrations remain relatively constant over time (e.g., the UK), while countries with many
missing protocols inconsistently added new registrations (Figure 6.8, Appendices 6.2 & 6.3).
Missing protocols were not limited to the “historic” pre-2011 dataset as most were from records
entered between 2012 and 2015 with a relatively low concentration of missing protocols from
2004 to 2009. (Appendix 6.4). According to the enroliment figures provided in the results

section, missing protocols covered 1,265,740 enrolled trial participants.
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Figure 6.8a & b: Trends of New Trial Registrations in Select Countries
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The (a) cumulative trend in new trials and (b) absolute trend in new trials for five countries. The United Kingdom is shown as a typical comparator
country with a relatively stable rate of new trials, while the other four countries all have pronounced deviations in the registration of new protocols
over time. The trends of all regulators are available in the Appendices 6.2 & 6.3.
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6.5.3 Completion Status

Across all included trials on the EUCTR, 63,434 protocols (65.2%) are in a completed status,
however 21 of 28 (75%) regulators exceeded this mark across their registered protocols. Five
regulators (Norway, France, Romania, Spain, and the Netherlands) had <50% of their covered
protocols in a completed status (Figure 6.9). There is a relatively consistent and expected
pattern to the proportion of completed protocols in the database over time. From 2004-2013 the
proportion of completed protocols among those first entered in that year ranged from 76.6% to
83.5% before dropping off rapidly from 2014 as more recently registered trials remain ongoing

(Appendix 6.5).

Time trends by regulator generally follow this expected pattern (e.g., Lithuania) and deviations
from this trend were minor, but consistent, in some countries (e.g., Belgium) and pronounced in
others (e.g., the Netherlands, Spain) (Figure 6.10a, Appendix 6.6). Of the 13,897 trial records
with more than one country protocol, 4,520 (32.5%) contain protocols in both a Completed and
Ongoing status with older trials having the highest proportion of trials with conflicts (Appendix
6.7). For single-protocol trials, 6,089 of 16,552 (36.8%) trials entered prior to 2015 are still in an

“Ongoing” status.
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Figure 6.9: Availability of Trial Completion Information by Country
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status other than ‘Ongoing’ is nominal (see Appendix 6.5).
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Figure 6.10a & b: Trends in Trial Completion Information
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The (a) distribution of trial statuses of protocols first entered in each year and (b) trend in the proportion of completed protocols with a completion
date across four selected countries. Lithuania is indicative of the standard expected trend, while Belgium, the Netherlands and Spain represent
issues in the availability of trial completion information.
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The overall availability of completion dates for completed protocols has remained consistent
over time. Across the whole database, 75.6% of completed protocols have a global completion
date available. From 2005-2018, the proportion of completed protocols first entered in that year
that have a completion date never deviated far from this overall rate (range: 71.6%-79.2%) with
an expected drop-off in 2019 and 2020 as recent studies may not have completed at all sites
(Appendix 6.8). There is, however, variability among regulators: 20 of 28 (71.4%) exceeded the
overall rate of global completion date availability and another three were within 2 percentage
points (Appendix 6.9). The remaining six countries had a global completion date availability of
<70%: Germany - PEI (65.3%), Spain (53.9%), Belgium (50.9%), Italy (47.2%) and the
Netherlands (44.8%) (Figure 6.9, 6.10b). Of the 8,566 trials with multiple protocols and at least
one global completion date, just 2,002 (23.4%) have provided the same date across all

protocols.

6.5.4 Trends in Results Availability

Overall the EUCTR contains 23,623 trials with a single EU protocol and 13,897 with multiple EU
protocols. Results reporting for single protocol trials was lower overall (26.5%) compared to
multi-protocol trials (60.6%) and across all years in which protocols were submitted (Figure
6.11). Only two regulators, Romania (70.4%) and Latvia (64.3%) exceeded a 60% reporting rate
of single protocol trials, but this represented just 69 reported trials across both countries. The
next highest reporting country, the UK, reported 53.8% of 4,057 trials. All high-research output
peers of the UK fell below 40% of studies reported. Two countries had less than 10% of single-

protocol trials reported: the Netherlands (7.5%) and Norway (4.7%) (Figure 6.12).
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Figure 6.11: The Trend in Results Availability on the EUCTR Over Time
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The trend of results availability for all trials on the EUCTR and separated by multi- and single-EU protocol

trials. The availability of results for single-protocol trials is substantially lower than multi-protocol trials for
all years through 2019.
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Figure 6.12: Results Availability of Single-Protocol Trials on the EUCTR
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The trend in completed, single EU protocol trials that have results across responsible national regulators
and over time. Regulators are ordered by percentage of all protocols reported. Since these trials fall
under the oversight of a single regulator, there is no ambiguity in where enforcement of EU rules on trial
reporting would sit.

6.6: Results - Results Availability of Clinical Trials Registered on the EU Clinical Trials
Registry

6.6.1 Study population and Sample

From the same starting population as the data quality analysis, exclusions for this study reduced
the population to 66,833 individual protocols spread across 27,241 trials. Figure 6.13 shows a

flow diagram detailing the creation of the population and final sample. During searches, 19 trials
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were found to either be withdrawn without enrolliment (n=15), still ongoing (n=2), or were no
longer publicly accessible on the EUCTR (n=2) and were replaced in the final sample.
Characteristics of the final sample of 500 trials drawn from this population are included in Table
6.2. Primary searches began on 11 December 2020 and continued through July 2021, with dual

searches completing in November 2021.

Across the entire EUCTR, an end date was extracted for 21,766 (56.4%) trials and inferred for
16,051 (41.6%) trials. The remaining 749 (1.9%) trials either had insufficient information about
completion or never started across all locations. Excluding trials that completed after 1
December 2018 (i.e., 2 years before data extraction) left a population of 27,241 trials eligible to
be sampled made up of 19,182 (70.4%) trials with extracted end dates and 8,059 (29.6%) with
inferred end dates. The random sample of 500 trials, taken from the full eligible population of
trials, contained 353 (70.6%) trials with extracted completion dates, and 147 (29.4%) with

inferred completion dates closely aligned to the overall rates.
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Figure 6.13: Flow Diagram for Results Search Study
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Table 6.2: Characteristics of Sample

Characteristic Count (Percent)
Commercial 276 (55.2%)
Sponsor Status Non-Commercial 223 (44.6%)
Unknown 1(.2%)
Median (IQR) 71.5 (36-196)
Enrollment
Range 1-16000
EEA Only 320 (64%)
Location EEA & Non-EEA 166 (33.2%)
Non-EEA Only 14 (2.8%)
Median, IQR 1(1-3)
Number of EU Protocols
Range? 0-16
<2004> 3 (.6%)
2004 14 (2.8%)
2005 28 (5.6%)
2006 49 (9.8%)
2007 43 (8.6%)
2008 60 (12%)
2009 47 (9.4%)
Trial Start Year 2010 46 (9.2%)
2011 49 (9.8%)
2012 52 (10.4%)
2013 35 (7%)
2014 33 (6.6%)
2015 20 (4%)
2016 17 (3.4%)
2017 3 (.6%)
2018 1 (.2%)

aValue is 0 when trial only contains an “Outside EU/EEA” protocol, for example 2014-003401-15.
bOne each in 1999, 2002, and 2003. Earlier start dates found in other sources.
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6.6.2 Registration and Results Reporting

Of the 500 trials registered on the EUCTR, 264 (52.8%, 95% CI: 48.4-57.2) had results on the
registry and 54 (20.5%, 15.6-25.3) of these were unique to the EUCTR (i.e., no results in any
other dissemination route). This was similar to the overall availability of results in the literature
(n=292, 58.4%, 54.1-62.7). Of the 264 results on the EUCTR, 116 (43.9%, 38.0-49.9) were
uploaded in the EUCTR’s native tabular format, 131 (49.8%, 43.8-55.8) were available as
documents, and 17 (6.4%, 3.5-9.4) had both tabular results and a results document. Uploaded
results documents were most commonly Clinical Study Report synopses (n=86) and copies of
results submissions to ClinicalTrials.gov (n=24) with the rest made up of miscellaneous results

reports (n=13) and journal articles (n=8).

Table 6.3 details the availability of results across all examined registries and the peer reviewed
literature. Overall, 690 results were located for 380 (76%, 72.3-79.7) trials in our sample of
registered trials. Figure 6.14 shows an UpSet chart*’® with the frequency of each dissemination
route combination. The most common dissemination combinations were available only in a
journal (n=106), in a journal along with both the EUCTR and ClinicalTrials.gov (n=92), and in a
journal and the EUCTR (n=86). No results were found for 120 (24.0%, 20.3-27.7) trials and 116
(23.2%, 19.5-26.9) trials had results elsewhere but not on the EUCTR. These 236 trials
represent failures to report under EU guidelines. The 120 unreported trials enrolled or planned

to enrol 33,844 participants.
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Table 6.3: Availability of Results Overall and by Dissemination Route

Dissemination Overall Known Completion Inferred Completion | p-value?
Route Date Date
Total Reported # Unique Total Reported Total Reported
Eligible to | N (%, 95% CI) | N (%, 95% CI) N (%, 95% ClI) N (%, 95% ClI)
Report
Any Result 500 380 (76.0%, - 353 311 (88.1%, 147 69 (46.9%, p<0.0001
72.3-79.7) 84.7-91.5) 38.9-55.0)
EUCTR 500 264 (52.8%, 54 (20.5%, 353 264 (4.8%, 147 0 p<0.0001
48.4-57.2) 15.6-25.3) 70.3-79.3)
ClinicalTrials.gov 340 132 (38.8%, 3 (2.3%, 0-4.8) 270 130 (48.2, 42.2- 70 2 (2.9%, 0-6.8) | p<0.0001
33.6-44.0) 54.1)
ISRCTN 32 2 (6.3%, 0-14.6) 0 29 2 (6.9, 0-16.1) 3 0 p=.639
Journals 500 292 (58.4%, 106 (36.3%, 354 224 (63.3%, 147 68 (46.3%, p=0.0004
54.1-62.7) 30.8-41.8) 58.3-68.3) 38.2-54.3)

significance using an uncorrected alpha = .05

aComparing known to inferred reporting rates. Other than the ISRCTN, p-values for all z-tests met the holm-bonferroni corrected threshold for
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Figure 6.14: Results Availability by Dissemination Route
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Combinations of dissemination routes not shown had zero counts. CTG: ClinicalTrial.gov.

6.6.3 EUCTR Completion Status and Reporting

Trials with a known end date were significantly more likely to have results available in any route
compared to those with an inferred end date (88.1% vs. 46.9%, p<.0001) and among all
individual dissemination routes except the ISRCTN (Table 6.3). Trial results outside the EUCTR
were also more likely for trials with extracted vs. inferred end dates (72.8% vs. 46.9%, p<.0001).
While none of the trials with inferred end dates had results available on the EUCTR this aligns

with the methods used to extract and infer completion dates.

6.6.4 Timing and Characteristics of Results Availability
Prior to the addition of the results section to the EUCTR in March 2014, 135 trials had published
a result via another dissemination route; 95 (70.4%, 62.7-78.1) of these would go on to publish

a result on the EUCTR. Among these 135 trials, 99 were also registered on ClinicalTrials.gov
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and therefore could have first posted their results to either ClinicalTrials.gov or a journal; 67
(67.7%, 58.5-76.9) of these first appeared on a journal, and 32 (32.3%, 23.1-41.5) on

ClinicalTrials.gov.

After the launch of the EUCTR results section, 245 trials in the sample published a first result via
any dissemination route and 171 (69.8%, 64.1-75.6) had a result appear on the EUCTR at any
point. A total of 191 trials could have had their first result appear in either the EUCTR,
ClinicalTrials.gov, or a journal article: 89 (46.6%, 39.5-53.7) of these first appeared in a journal;
83 (43.5%, 36.4-50.5) on the EUCTR; and 19 (10.0%, 5.7-14.2) on ClinicalTrials.gov. For the 53
trials with a result but no ClinicalTrials.gov registration, 22 (41.5%, 28.2-54.8) appeared on the
EUCTR first and 31 (58.5%, 45.2-71.8) appeared in a journal first. Figures 6.15a and b show the

distribution of start years for the trials with no results in any route and no results on the EUCTR.

Figure 6.15: Distribution of Start Years for Trials Missing Results

a. Distribution of Fully Unreported Trials by Start Year
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In both charts the distribution of start years, as collected from all available registrations and results, is
shown in orange while the count of those trials that are unreported is shown in blue.
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6.6.5 Reporting of Trial IDs

Of the 292 trials in which a matched journal article could be located, an EUCTR trial ID was
included in 66 (22.6%, 17.8-27.4). Trials with registrations elsewhere included those IDs in
publications at a much higher rate. ClinicalTrials.gov IDs were present in 186 of 222 (83.8%,
78.9-88.6) publications and ISRCTN IDs were available in 15 of 24 (62.5%, 43.1-81.8). No IDs

were included in 57 publications (19.5%, 15.0-24.1).

6.6.6 Exploratory Analyses

For the exploratory risk factor analysis, it was necessary to exclude whether the trial had an
inferred or extracted end date as a potential risk factor, despite pre-specification, as this was a
perfect predictor of non-reporting of results to the EUCTR (Table 6.3). In the univariable models,
being a commercial sponsor, an increasing number of registered EU protocols, and having trial
location both inside and outside of the EEA compared to having only EEA locations increased
the likelihood of results appearing on the EUCTR. In the fully adjusted multivariable analysis,
only commercial sponsorship remained significant (Table 6.4).

Table 6.4: Factors Associated with Reporting to the EUCTR

Reported to EUCTR Reported to EUCTR
Crude OR Adjusted OR
(95% CI; p value) (95% CI; p value)
Commercial Sponsorship 13.44 (7.94-22.76; p<.001)2 9.31 (4.84-17.93; p<.001)2
Enrollment (continuous) 1.00 (1.00-1.00; p=0.54) 1.00 (1.00-1.00; p=0.60)
EEA only Ref Ref
Location: | EEA & Non-EEA 5.60 (3.23-9.72; p<.001)2 1.15 (0.53-2.50; p=.72)
Non-EEA Only 10.49 (1.35-81.60; p<.02 3.10 (0.37-26.21; p=.30)
Num. EU Protocols 1.52 (1.29-1.78; p<.001)2 1.20 (1.00-1.44; p=.05)
Trial Start Year (continuous) 1.05 (0.98-1.12; p=.18) 1.08 (1.00-1.18; p=.06)

aReached significance after Holm-Bonferroni correction with unadjusted alpha=.05
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The second exploratory analysis examined dissemination by sponsor country. Table 6.5
includes the 12 countries with more than ten sponsored trials in the sample. An expanded list of
all countries (n=27) is available in Appendix 6.10. There was substantial heterogeneity in the
use of different dissemination routes for results. In half of the countries with >10 sponsored trials
the dissemination rates were highest on the EUCTR. The two lowest reporting countries to the
EUCTR, ltaly (17.4%) and Spain (14.3%), also had the lowest results availability across all

dissemination routes.
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Table 6.5: Dissemination by Sponsor Country

Any Result EUCTR ClinicalTrials.gov ISRCTN Journal

Sponsor Country Total | # Reported | Total # Reported | Total | # Reported Total | # Reported | Total # Reported

(%) (%) (%) (%) (%)
USA 68 57 (83.8%) | 68 49 (72.1%) 65 41 (63.1%) 0 N/A 68 45 (66.2%)
UK 61 55(90.2%) | 61 46 (75.4%) 32 14 (43.8%) 21 1 (4.8%) 61 45 (73.8%)
Germany 59 44 (74.6%) | 59 30 (50.8%) 41 7 (17.1%) 3 0 59 31 (52.5%)
France 49 36 (73.5%) | 49 28 (57.1%) 39 11 (28.2%) 1 0 49 22 (44.9%)
Italy 46 25 (54.3%) | 46 8 (17.4%) 16 3 (18.8%) 0 N/A 46 21 (45.7%)
Spain 35 18 (51.4%) | 35 5 (14.3%) 20 0 0 N/A 35 17 (48.6%)
Netherlands 34 26 (76.5%) | 34 9 (26.5%) 19 4 (21.1%) 3 1 (33.3%) 34 24 (70.6%)
Switzerland 29 28 (96.6%) | 29 25 (86.2%) 27 19 (70.4%) 0 N/A 29 19 (65.5%)
Denmark 22 16 (72.7%) | 22 14 (63.6%) 16 4 (25.0%) 1 0 22 12 (54.5%)
Belgium 21 15 (71.4%) | 21 10 (47.6%) 14 7 (50.0%) 0 N/A 21 12 (57.1%)
Sweden 21 14 (66.7%) | 21 11 (52.4%) 16 6 (37.5%) 0 N/A 21 10 (47.6%)
Austria 17 15 (88.2%) | 17 7 (41.2%) 10 5 (50.0%) 2 N/A 17 14 (83.4%)
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6.7 Discussion

6.7.1 Summary of Findings

This chapter comprehensively examined how the EUCTR functions as a source of information
about clinical trials. The first analysis examined macro-level performance of the registry and
found notable gaps in some country’s data quality and availability on the EUCTR that have
persisted over time. Numerous major European research hubs like Spain, France, and The
Netherlands have failed to maintain appropriate data for trials conducted under their regulatory
purview. Additionally, the reporting of single-country trials to the registry has essentially been

universally poor highlighting a lack of attention to compliance with EU reporting laws.

While an overview of systematic issues is useful, additional context improves understanding of
the role the EUCTR plays in results dissemination. The second analysis examined a random
sample of 500 completed trials on the EUCTR to quantify how dissemination on the registry
compared to other routes. Results availability on the EUCTR (52.8%, 95% CI: 48.4-57.2) was
similar to the peer-reviewed literature (58.4%, 54.1-62.7) and exceeded the proportion of results
available on other registries with cross-registrations. Of the results on the EUCTR, 15% were
unique to the registry and trials appeared first on the EUCTR (43.5%, 36.4-50.5) at nearly
identical rates to the literature (46.6%, 39.5-53.7), and substantially more than on
ClinicalTrials.gov (10.0%, 5.7-14.2). However, gaps remained as 116 trials (23.2%, 19.5-26.9)
had results elsewhere but failed to submit results to the registry, and no results were located for

120 trials (24.0%, 20.26-27.74).

6.7.2 Results in Context
Prior work examining clinical trial applications to EU national authorities lends context to the
protocol availability analysis.*’®-%8! Data on applications sourced directly from national

authorities shows more consistent trends in new applications over time. While some trends are
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mirrored in the EUCTR data, major deviations did not match. Dombernowsky and colleagues
reported >800 trial applications per year to the French regulator in 2013 and 2014, while the
EUCTR only contained 215 French protocols across both years.*® Another analysis shows
Sweden and Denmark broadly matched the EUCTR in the quantity of new applications (~200-
300 applications/year), however, between 400 and 500 applications were reported in Norway
from 2004-2006, yet only 76 Norwegian protocols exist on the EUCTR for those years. It is
unlikely that these large discrepancies are the result of either large numbers of Phase 1 trial
applications that are not public on the EUCTR or the vast majority of studies being rejected by

regulators. This validates that these findings represent a genuine issue.

Issues with trial status align with prior work comparing the EUCTR and ClinicalTrials.gov. One
prior study found that 16.2% of trials available on both registries had a discrepant status, the
vast majority of which had an “Ongoing” status on the EUCTR but a “Completed” status on
ClinicalTrials.gov.2?® This suggests a lower standard for data accuracy on completion in the
EUCTR. These results show some countries have unreasonably high numbers of currently
“ongoing” trials that started long ago, including the major trial hubs of Spain and the
Netherlands. The registration quality results from Viergever and colleagues suggest additional
issues may exist with the content of data on the EUCTR and further checks may be warranted

to better describe its accuracy and completeness.??

As of November 2021, the EU TrialsTracker showed 76.5% of verifiably completed trials had
results. However, the conservative methodology for identifying due trials will exclude trials with
completion status and date issues. Transparency advocates have been similarly frustrated by
these issues in their efforts to improve trial reporting throughout the EU.#82 Assessing reporting
naive to any completion criteria suggests that the overall reporting percentage would be lower

with more accurate data. Single-protocol trials make up 63% of all registered trials but just 43%
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of all results on the registry and many of these lack required completion information. The
interpretation is further supported by the search study results. Using methods to infer
completion dates for trials listed as ongoing decreased the reporting rate to ~53% closer to the
estimates of non-reporting of registered trials found in the most recent meta-analysis on the

topic.”

In the only assessment of EU transparency requirements | could locate, outside of the work of
myself and my advisors, Hwang and colleagues assessed reporting of trials registered on the
EUCTR under the paediatric clinical trial regulations and found that among 124 completed
paediatric studies assessed, “results for 63 (51%) trials were published both in a trial registry
and a journal, the results for 31 (25%) trials were posted only in a trial registry, and the results
for 11 (9%) trials were published in a journal but not available in a trial registry.”?® This suggests
more complete reporting to the EUCTR for the subset of completed trials taking place under an

EU paediatric investigation plan.

The pooled raw data from the IntoValue studies of German academic trials registered on
ClinicalTrials.gov or the German Clinical Trial Registry included 3,534 unique trials that ended
between 2009 and 2017, 70.6% of which had a publication, 11.2% that reported on a registry
and 72.6% reported on either source.?624%5483 A similar study in Poland tracked 305 trials
registered on ClinicalTrials.gov completed between 2009 and 2013 finding 71.5% reported in
the literature, 39.3% on the registry, and 79.7% in either.*** Even though these studies were
restricted to academic sponsors and did not source trials from the EUCTR, they ended up with
overall reporting rates very close to the 76% rate found in this study. Journal publications were
more common in the German and Polish cohorts while registry reporting was more common in

this study. When limiting this study to only those trials with a ClinicalTrials.gov registration
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38.8% reported results to that registry, similar to the Polish findings and over double the rate of

German sponsors.

Lastly, while the exploratory analyses in the results search were not designed to provide
definitive assessments, their results are consistent with other findings. Commercial sponsorship
was the only significant predictor of results availability on the EUCTR which matches the strong
association between commercial sponsorship and compliance identified in the 2018 EU
TrialsTracker analysis and in Chapter 5.%° The results findings from the data quality analysis
also support this finding as a persistent reporting gap between single-protocol and multi-protocol
studies may be accounted for by the frequency of multinational industry-funded trials.
Additionally, very low reporting by sponsors in Italy and Spain is supported by my prior work on

the reporting of major non-commercial sponsors throughout Europe.®

6.7.3 Strengths and Limitations

The two analyses presented in this chapter both contain individual weaknesses; however, taken
together they provide the most comprehensive examination of the EUCTR to date and inform
the interpretation of the other. The macro-level view of the data quality analysis can identify and
describe major systemic trends and variations in the operation of the registry but cannot explain
how and why these variations occur, nor does it consider context outside of the EUCTR. Some
of this variation will be due to trial-level idiosyncrasies (e.qg., trials with very long follow-up) that
could not be systematically identified from registry data alone, however the extent of between
country variation is unlikely to be explained by characteristics of individual trials. Additionally,
interpretations of these data must be made holistically. For instance, Romania has the highest
percent of single-protocol trials reported, however it appears that many Romanian trials are

simply missing from the registry and cannot be checked for results.
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Examining individual trials and considering the broader context of these trials outside the
EUCTR brings the use of the registry into sharper focus. Conducting manual searches for
individual trials provides the micro-level detail about the fate of individual trials that could not be
examined at scale. The search strategy extensively cross-referenced other registries leading to
comprehensive coverage of potential results publications and more thorough and efficient
matching of publications to registrations than could easily be accomplished using just the

EUCTR.

Specific methods and analyses were limited by the availability of data on the EUCTR. For
instance, the analysis of missing protocols was limited to only trials with tabular results and a
public record. This likely included those trial sponsors most attentive to their registry entries. If
single-protocol registrations, or multiple-protocol registrations without results, are missing at a

higher rate than reported trials this analysis may underestimate the true extent of the issue.

The extent of missing completion date data had complex considerations for the design of the
results search study. The choice to include trials with both explicit and inferred completion dates
has strengths and weaknesses. Given the results from the data quality analysis concerning
completion information, | felt this step was sufficiently justified to gain a more complete view of
the registry. It also provides additional context in which to consider how to interpret the findings
of the EU TrialsTracker. While there is certainly the possibility that this method introduced error
in the analysis, mainly by including ongoing or withdrawn trials that could not be identified as
such, this did not appear to be a major concern given the conservative method for deriving

completion dates and inclusion criteria.

While none of the trials with inferred dates (n=147) had results available on the EUCTR, 101

(69%) either had a cross-registration supporting the trial’s existence or had results available in
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the literature. Ideally, if a trial withdrew and never occurred, or was still ongoing, this would be
clear from the trial registration. If the comprehensive search strategy used in this analysis could
not identify the status of these trials, it is unlikely a search strategy for a systematic review could
have done so short of successfully contacting the authors. Uncertainty about the current status
or ultimate fate of a trial could lead to wasted effort and time by reviewers in trying to locate
expected results that do not exist.*®* The methods used here to infer trial completion would far

exceed those expected of a typical literature search.

Additionally, this method avoids the potential selection bias of the protocol availability analysis.
Restricting the population to only those with exact end dates includes only trials with the best
managed data, and therefore possibly the most likely to report. The lower reporting rates among
trials with inferred end dates could be indicative of this disparity in overall reporting behaviour.
However, inferring end dates also makes assessing metrics like time to publication, as in
Chapters 4 and 5, difficult. While these results provide confidence that these methods make
reliable binary determinations as to whether results should be expected, they lacked sufficient
precision for further analysis (i.e., days from completion to publication). Furthermore, since the
EUCTR only added results reporting capabilities in 2014, and experienced major technical
issues during the first 18 months,*® there was limited scope to examine the EUCTR’s place in

the timeliness of dissemination in this study.

Resourcing was also an issue as | have not yet been able to meet my pre-specified goal of dual-
searching at least 50% of the sample. | am working to address this prior to journal submission.
However, it is promising that among the 20% of trials that were dual-searched, discrepancies
were minimal. Given these resource limitations, and the lack of reliable contact information
provided on the EUCTR, | also chose not to conduct any outreach to study teams about results

as is sometimes done in similar studies.
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6.7.4 Implications for Policy and Practice

EU countries are a major source of medical research globally and their registration scheme is
tied directly to national and EU regulations.*® Documenting basic trial details should be ensured
through routine regulatory processes.’>18218 pProviding accurate data to the EUCTR fulfils both
ethical and legal obligations. As a primary member of the WHO International Clinical Trial
Registration Platform, the EUCTR commits to “make all reasonable efforts to ensure that the
data registered is complete, meaningful, and accurate.”® The issues found in this analysis
ultimately frustrate efforts to use the EUCTR as a canonical data source for trial information in

Europe, despite its considerable promise.

Conflicting information on trial completion and missing results creates additional burden for
users in analysing, interpreting, and acting on data from the registry. Missing public registrations
may also complicate publication for researchers who rely on the EUCTR to satisfy journal
requirements for prospective registration, further undermining confidence in its use.*
Transparency issues do not end at the EUCTR as the EMA has also failed to meet deadlines for
making trial information supporting marketing authorisations available under Policy 0070.487
When regulators cannot ensure basic record-keeping requirements are fulfilled, it undermines

trust in their other capacities.

The information pipeline between trial sponsors, national regulators, and the EUCTR appears to
have been disrupted across multiple countries including the Netherlands, which is now home to
the EMA. It is unclear whether these issues originate with the regulators, sponsors, or some
combination of both. As described above, data on trends in clinical trial applications to various
national regulators does not support the year-over-year fluctuations in new trials on the EUCTR

seen in some countries. Other anomalies exist, for instance, it would appear impossible that

219


https://paperpile.com/c/hSBzsM/GbksL
https://paperpile.com/c/hSBzsM/72WDh+6NR3p+gCxdo
https://paperpile.com/c/hSBzsM/XGtb1
https://paperpile.com/c/hSBzsM/bwbwy
https://paperpile.com/c/hSBzsM/vt5Y7

Romania - the 6th most populous country in the EU - only approved 239 clinical trials since
entering the Union in 2007. A search of ClinicalTrials.gov for interventional drug trials in
Romania first registered over the same period returns >1900 records as of March 2022.22 In the
UK, delays in public protocol availability were caused by lack of administrative staff for data
entry. Once these staffing issues were resolved, protocol availability improved as did updates to
completion information.*8-4% |t appears protocol availability issues largely originate at the

regulator when they fail to act on required information provided by sponsors.

Issues with the provision of completion information are more complicated to understand from
afar. End of trial documentation is required as part of the EU regulatory process, but it is difficult
to know whether the gaps originate with sponsors failing to submit the necessary paperwork or
regulators failing to act on paperwork after it is provided — either would be concerning. In the
best-case scenario, the proper paperwork is archived with regulators but has simply not been
acted upon. Addressing these issues could be rectified through improved record-keeping efforts.
Regular audit cycles from both national regulators and the EMA, like the analyses presented
here, would allow for timelier follow-up of missing information from either sponsors or national

regulators.

While failure to provide results information ultimately falls to trial sponsor, since they upload
results directly to the EUCTR, regulators can play a more active role in promoting and following-
up on reporting as envisioned by the guidelines.'8? Extrapolating the rates of non-compliance
found through manual searches to the entire population of trials that either are, or are very likely

to be, completed suggests thousands of additional trials may be unreported beyond those

8 The current count of all interventional drug trials on ClinicalTrials.gov with a Romanian location first
registered between 1 January 2007 and 1 December 2020 is available at https://tinyurl.com/2p8jzy3s
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already documented on the EU TrialsTracker. For many of these the EUCTR would represent

the first, and often only, place that results would appear.

While the EMA has conducted some outreach on reporting, national regulators may be better
positioned to act within the local regulatory context.*! The Heads of Medicines Agencies (HMA)
organisation, a network of EU regulatory leadership, may be an effective partner for
coordinating improvement and sharing of best practices between regulators. The HMA has
recently announced plans to further encourage reporting to the EUCTR in response to external
pressure.*2493 The Austrian regulator conducted sponsor outreach concerning the results
reporting requirements and has seen subsequent increases in results submissions.*** The
MHRA'’s work to address issues has been documented and could aid other national authorities
in understanding how their processes could be improved.* Ultimately, flexibility in working with
sponsors outside rigid bureaucratic rules, especially in rectifying data from very old trials, may

be warranted to improve data quality on the EUCTR.

The current EU reporting guidelines operate under a “soft requirement” approach in which
reporting is “mandatory” but relies on voluntary compliance without ramifications for non-
reporting.'®® To date, the pre-Brexit UK parliament has been the only government to directly
pressure sponsors to report results under these guidelines with notable success.3%4% This may
change as new EU regulations are phased into effect through 2025. The new regulations
include provisions that specifically empower EU member states to implement sanctions for non-
compliance.'® Denmark and Belgium have already implemented policies targeting non-
reporting sponsors under these provisions.'%4%” Recent actions for non-reporting by the US
Food and Drug Administration provides further evidence for the effectiveness of enforcement
activities.?*® Institutions should take proactive steps to ensure they are able to monitor and

access the results of sponsored research and that compliance with reporting requirements is
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built into standard procedure. In just this sample of 500 trials, there were two trials in which a

sponsor, in lieu of a results submission, declared they could not locate any record of results.

The new EU CTIS trial portal launched in January 2022, but the EUCTR should not be
neglected as an important source of clinical trial information. The corpus of registered trials from
2004 through the phasing out of new EUCTR registrations in 2023 contains information on
thousands of trials of treatments in wide use today.**® While the new portal promises more
streamlined registration and approval processes across EU locations, national regulators will
still play an important oversight role.?%4% Individual countries will be empowered to sanction
non-compliant sponsors.8® Key learnings from the implementation of the current clinical trial
regulations should inform internal stakeholder processes moving forward and ensure adequate

resourcing for monitoring of data quality and results reporting for regulated trials.

However, even within the context of this limited compliance environment and concerning data
guality issues the EUCTR may be useful as a source of trial information for metaresearch and
evidence synthesis. Overall reporting, and first results availability, matched the literature and of
380 trials with results, 14% were only available on the EUCTR. Searching of registries is
considered best practice when compiling systematic reviews?* and has been shown to aid in
identifying additional trials compared to the literature.®® While the size and functionality of
ClinicalTrials.gov makes it indispensable for metaresearch, the EUCTR should not be
overlooked, especially for studies originating in Europe. Reliably having timely results available

in a single open access database would be valuable to various stakeholders.

bb Trial IDs 2007-001377-28 & 2006-000945-20
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In one recent example, two controversial Phase 3 trials for the Alzheimer's treatment
aducanumab did not have to be reported under the FDAAA 2007 until after they received their
approval in June 2021. The drug’s maker, Biogen, submitted results to ClinicalTrials.gov that
month but they did not become public until September 2021. ¢ Results were published in the
literature in March 2022.5%° However, both trials had detailed results available on the EUCTR
(2015-000966-72, 2015-000967-15) by November 2020 since no delays for results of

unapproved therapies exist under EU regulations.

Lastly, one key methodological takeaway from the results search is the value of including
Google Scholar as a method to connect trial registration to publications via trial ID searches.
Recent studies assessing the publication of registered trials were mixed as to whether they
used MedLine via PubMed alone?64297:464501 "qgr jn addition to Google Scholar.59592:503 However,
the PubMed search functionality is limited to the metadata held in the database which does not
include the full text. Google Scholar, however, has more complete full-text parsing available.
Since trial IDs are often not attached to a PubMed record,®%45% especially for older trials, but
may be included in the publication, Google Scholar offers more efficient results searches. While
not formally assessed in this analysis, in our final dataset 90 of the 292 (30.1%) published
results were found via Google Scholar, second to only those linked directly from their
ClinicalTrials.gov record (40.4%) which is usually derived from automated links to PubMed.5°®
Direct searches on PubMed for trials not linked through ClinicalTrials.gov yielded 47 (16.1%)
additional results. Based on this, and my work detailed in Chapter 4, I highly recommend future
studies linking registrations to the published literature include Google Scholar in their search

strategy.

c¢ Trial IDs NCT02477800 & NCT02484547
dd Trial IDs 2015-000966-72 & 2015-000967-15
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6.7.5 Implications for Future Research

Understanding how the content of registrations and results on the EUCTR compares to other
sources would provide further evidence as to its utility. Analyses comparing ClinicalTrials.gov
results to the published literature have found improved reporting quality on the registry,
especially for adverse events.?°1:252254.25 Gimilarly assessing EUCTR’s tabular results format
would provide valuable context for reviewers and timely feedback to the EMA as they consider
the results format of the new Clinical Trials Information System (CTIS) registry. This would all be

a natural expansion of my existing TrialsTracker work.

Many of the issues detailed in this chapter originate from poor practice by EU member state
regulators and the EMA. This underscores the need for a robust system of regulatory sciences
in the EU. The US FDA defines regulatory science as research that develops “new tools,
standards and approaches to assess the safety, efficacy, quality and performance” of regulated
products.®®” The complex regulatory environment of the EU, in which power is held by both
centralised and decentralised actors, could benefit greatly from further research that aims to
gather, test, and disseminate best practices for regulators and institutions throughout the
continent. Investment in practical research that monitors and informs regulatory practice could
help to avoid many of the issues highlighted in this chapter. The EMA has dedicated substantial
resources to training and educating stakeholders about the technical aspects of the new CTIS
registry.>® Academic and civil society colleagues have led efforts to educate and share best
practices among sponsors.®%-5!1 The next step is to invest in generating evidence on how best
to implement and manage these systems across member states. Chapter 7 of this analysis
represents one effort to understand how transparency of clinical trials occurs at the institutional

level and disseminate key learnings to improve practice.
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If public oversight of clinical trial reporting fails to take hold under the new EU regulations, then it
will be essential to once again develop public accountability measures to audit and provide
feedback to sponsors, regulators, and the public. I am well positioned to lead the creation of a
new version of the EU TrialsTracker that ensures ongoing public assessments of compliance in
the new CTIS system. As with the current EU TrialsTracker, this will allow for ongoing
monitoring and facilitate opportunities for further analysis of the EU clinical trials landscape. The
exploratory analyses in this chapter provide immediate starting points for more extensive

analyses in the new system around country-specific reporting practices.

6.8 Reflection

A common anxiety for an early career researcher is the need to come up with new and
interesting research questions. Building on my prior EU TrialsTracker work to develop two
additional research questions has helped to build confidence that | can sustain an ongoing and
comprehensive research programme. The studies in this chapter also helped me to develop
core skills as a researcher. The data quality study involved thinking deeply about how to
visualise variation across location and time without overburdening readers with figures that are
either too busy or too abstract. This involved self-teaching, research, and iteration. In my
publication search study, | had to think comprehensively about all aspects of a project from
creating the study protocol and search strategy, to how the data was extracted, to managing the

time of my colleagues who volunteered to help.

| also believe there is an inherent value to conducting hundreds of publication searches
between this Chapter and Chapter 4 of my thesis, especially relatively early in my career. While
this could be tedious at times, the sheer amount of exposure to the ways trials are published in
the literature, and how that relates to registration, is invaluable for building intuition and

expertise within the area. | was able to file away examples of best and worst practice and begin
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to think about future research questions. Transparency issues and research integrity issues are
often discussed in abstract or summary terms and being able to point out how they occur in
practice is incredibly valuable both individually as a researcher and in the communication of

these concepts to others.

6.9 Conclusion

Chapters 5 and 6 have provided a close examination of transparency practice in the US and
EU. Requirements such as these are increasingly raising the profile of registries as a
dissemination route for trial results. However, gaps in data quality and reporting on both
registries leaves room for improvement, specifically around how regulators monitor compliance
and feed information back to sponsors. Sponsors of clinical research also share in the
responsibility of educating themselves and their investigators about transparency requirements.
Chapter 7 will examine how one group of sponsors, public research institutions, have functioned

within the regulatory framework of the UK.

6.10 Chapter Summary

e |Issues in the routine management of the regulatory process in some EU countries have
impacted the quality and availability of public clinical trial data on the EUCTR,
compromising its use as a tool for transparency and accountability.

e Despite these issues, the EUCTR may still hold value as a source of results compared to
the literature and other registries. Results appeared as frequently on the EUCTR as they
did in the literature and around one-fifth of the results on the registry were unique across
the dissemination routes examined.

e There will be opportunities to better manage transparency under new EU trial

regulations, however the EUCTR should not be neglected or discarded as it holds a
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corpus of trial information covering the past 18 years of research and development on

treatments from throughout the continent.
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Chapter 7: Clinical Trials Transparency at UK Public Research Institutions

A qualitative interview study

This study was preregistered on the Open Science Framework:
e DeVito NJ. Trials Transparency at UK Public Research Institutions. Open Science

Framework 2020; published online November 25. https://osf.io/3r296

7.1 Chapter Rationale and Overview

As established in Chapters 5, 6, and prior work,'%*° non-commercial sponsors fare worse at
reporting under regulatory requirements than their industry counterparts; however there is
sparse evidence attempting to further understand why this occurs. This study aims to use
gualitative methods, specifically semi-structured interviews, to examine the transparency
practices of public clinical research sponsors in the UK. This addresses the final research

guestion of my thesis examining how institutions manage their trial transparency responsibilities.

Conducting semi-structured interviews with research governance and trial management
professionals provided an opportunity for close examination of institutional policy and practice.
The experiences, perspectives, and opinions of these key stakeholders offer insights into many
of the issues documented throughout this thesis and my career in transparency research.
Focusing on UK institutions offered practical benefits for recruitment; however, it was also a
compelling setting in which to explore these issues. The UK is a leader in global clinical
research and, until recently, a member of the EU leading to interactions with the major global

clinical regulatory regimes.

Particular attention has been paid to issues in clinical transparency by political and civil society
stakeholders within the country in recent years leading to robust reporting behaviour by UK non-

commercial sponsors compared to their peers in Europe.3 Understanding the steps taken to
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accomplish this, and how things stand to change under a newly independent regulatory regime,
is a worthy topic of exploration and a fitting capstone to my thesis. This study provides valuable

perspective for a country working to define a new, independent clinical research environment.

7.2 Introduction and Background

7.2.1 Introduction

When assessing registrations on the EU Clinical Trials Register in Chapter 6, the UK led the EU
with nearly 11,000 registered protocols and matches it's major European peers, France and
Germany, with over 20,000 registrations on ClinicalTrials.gov as of early 2022.1% An estimated
£4.8 billion was spent on health research in the UK in 2018 and improving investment in life
science research and development is a key aspect of the country’s industrial strategy.5'2°12 It is
essential that this crucial sector operates within a robust and transparent regulatory

environment.

7.2.2 Trials Transparency in the UK

During an inquiry on research integrity in 2017 and 2018, the House of Commons Science and
Technology committee (SciTech Committee) took evidence on trials transparency and produced
a stand-alone report.*2° The launch of the EU TrialsTracker in Autumn 2018 put a spotlight on
UK institution’s performance on EU trial reporting requirements. While the UK fared better than
their peers, substantial gaps remained: only four major non-commercial sponsors in the EU
reported at least 50% of their due trials, three being UK universities (i.e., Oxford, Dundee, &
Leeds); 11 UK universities and NHS Trusts were among the worst performing large
institutions.'® These findings drew even more attention from the SciTech Committee and
throughout late 2018 and early 2019, Chair Norman Lamb, MP, would send letters to each UK
public University and NHS Trust reminding them of their responsibilities under EU

guidelines.496:515
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The Committee held follow-up hearings in which leadership from both high and low performing
institutions on the EU TrialsTracker, along with representative from the MHRA, HRA, and
AllTrials Campaign were called to testify.*® Prior to the follow-up session, | co-wrote an
evidentiary submission with my colleagues from Sense About Science and AllTrials tracking the
substantial progress made by UK institutions in the months following the letters (Box

7. 1)_446,516,517

Box 7.1: Except from Written Evidence to Science and Technology Committee by Sense

About Science on Behalf of the AllTrials Campaign.

Reporting rates for both UK university-sponsored and NHS trust-sponsored clinical trials
increased between January and October 2019. In January 59.7% of trials sponsored by UK
universities that were due to have results on the EU clinical trial register had reported. In
October 2019 72.1% of UK university-sponsored due trials had reported. In February 2019
only 35.4% of NHS trust-sponsored due trials had reported results onto the register and in
October 56.3% had. The overall reporting rate for all due UK university- and NHS trust-
sponsored trials rose from 48.1% in January to 63.9% in October 2019. This of course means
that over a third of these trials (36.1%) are still going unreported.

For comparison, across all trials with at least one UK sponsor the current reporting rate is
70.8%. Across all non-commercial sponsors on the EU Clinical Trial Register reporting
currently stands at just 30.5%. This rate is bolstered considerably by the increase in reporting
for UK non-commercial sponsors. If only non-commercial trials without a UK sponsor are
considered, reporting throughout the rest of the EU is at just 12.7%.

A later audit study | conducted with colleagues in Spain showed that the UK continued to stand
out in compliance with EU guidelines compared to their European peers as the British
institutions assessed had a reporting rate of 94%.3° Sponsors from the next best performing
country, Belgium, reported just 69% of due trials. The UK also had very low rates of issues with
registry data, consistent with findings from Chapter 6. Data quality issues were also raised by
the SciTech Committee and were promptly addressed by the MHRA.5® Table 7.1 shows major

sponsors (>=50 registered trials) in the EU TrialsTracker reported in January 2018 and February
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2022; all UK sponsors exceeded 80% reporting rates and five institutions had perfect

compliance.

The Government released their official response to the Committee’s transparency report in
February 2019. Appendix 7.1 summarises the recommendations of the committee and the
responses from the Government.®® In short, the Committee recommended an increased
commitment from the Government to transparency in clinical research with an emphasis on
using the HRA to drive improvements in the space. The recommendations would prove
influential as named organisations like Universities UK and the HRA acted.®® The HRA’s
primary response was the “Make it Public” strategy addressing many of the committee's
recommendations. The strategy was finalised following public consultation and adopted in

February 2020. Box 7.2 reproduces the headlines of the ten point strategy.®3

In January 2021, the UK fully separated from the European regulatory infrastructure and the

MHRA became the country’s sole independent medicines and device regulator. Trials that were

formally regulated, submitted, and registered, under the EU system would now be submitted

directly to the MHRA and registration, a condition of ethics approvals in the UK,>?* would no

longer occur automatically via the EUCTR for CTIMPs. The Make It Public strategy has begun

to come into effect including public audits of registration, combined HRA/MHRA review, and
automatic registration of CTIMPs on the ISRCTN as part of the ethics process with plans to

extend automatic registration to all clinical trials in the near future.522°23

231


https://paperpile.com/c/hSBzsM/HMT0g
https://paperpile.com/c/hSBzsM/q8PCq
https://paperpile.com/c/hSBzsM/m4xqR
https://paperpile.com/c/hSBzsM/BnuJB
https://paperpile.com/c/hSBzsM/rwDlW+bsMY0

Table 7.1: EUCTR Reporting of Major UK Sponsors under EU Guidelines

Sponsor January 2018 February 2022
University of Dundee 82% 100%
University of Oxford 76.9% 91.9%
University of Leeds 50% 98%
University College London 45% 95.6%
The Royal Marsden NHS Foundation Trust 40% 82.8%
Newcastle upon Tyne NHS Foundation Trust 28.6% 92.9%
Imperial College London 26.3% 94%
King’s College London 18.2% 98.6%
University of Birmingham 15.4% 100%
Guy’s and St Thomas’ NHS Foundation Trust 12.5% 94%
NHS Greater Glasgow and Clyde 7.7% 100%
Belfast Health and Social Care Trust 6.2% 82.2%
University of Nottingham 5.9% 100%
Manchester University NHS Foundation Trust 0% 100%

Data taken from the EU TrialsTracker.

Box 7.2: UK Health Research Authority Make It Public Strategy

Make transparency easy by:

1. Being clear about what we expect of sponsors and researchers and what they can expect of us
2. Supporting good practice through guidance, support and clear communication

3. Having a high-quality, interconnected research approvals system
4. Reminding researchers and sponsors when reporting is due.

Make transparency the norm by:

5. Working with research funding bodies and other regulators to make sure that expectations
around research transparency are consistent and aligned

6. Rewarding and celebrating good practice and highlighting poor performance

7. Taking action where researchers and sponsors do not fulfill their research transparency

responsibilities.
Make information public by:

8. Ensuring that all clinical trials taking place in the UK are registered, unless the sponsor has

permission to delay this to a later stage

9. Publishing or sharing accessible information about individual studies and their findings
10. Working with partners to ensure that information for the public is easy to understand.
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In early 2022 the MHRA opened a consultation on proposals for legislative changes for clinical
trials including a number of transparency provisions to guide the further development of a new,
independent UK regulatory paradigm for clinical research.?* The “research transparency”
section of the consultation asks if the new legislation should explicitly require the registration of
trials, the reporting of summary results within 12 months of completion, and the reporting of trial

findings directly to participants.

This rapidly evolving UK regulatory environment provided the setting for this study. All
interviews were conducted amid these developments from late-2020 to mid-2021 and offer a
window into the way institutions have reacted to, prepared for, and changed as a result of these
various new requirements, pressures, and challenges. As the UK works to further define and
develop their newly independent regulatory scheme for clinical trials, including transparency
issues, this study compiles valuable insights and experiences from key stakeholders at UK

public research institutions.

7.2.3 Prior Research Assessing the UK Trials Transparency Environment

The transparency advocacy organisation TranspariMED has published three short case studies
detailing how institutions manage the transparency of their trial portfolios.*48:525526 These
touched on how to manage reporting to the EU or US registries, including common barriers and
tips to overcome them. Points raised across the case studies were reporting challenges for
older trials, central governance oversight of registry access and registrations, and difficulties
with the EudraCT reporting format. These case studies were very influential in planning this
study. The insights from these high performing universities were interesting and useful to the

broader trial community and | believed they warranted a systematic, and expanded,
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examination. TranspariMED has continued to publish resources and run events to aid the

community in improving their reporting behaviour.>?’

In addition to the EU TrialsTracker other audits of UK transparency policy and practice have
been published in recent years. The student advocacy group Universities Allied for Essential
Medicines audited the strength of transparency policies from 20 top UK universities. There was
a substantial improvement in the strength of policies from 2018 to 2020 however just 6
institutions had a perfect score. The authors concluded that improvements in policy and
reporting were likely in response to the attention from the SciTech Committee.?® The same
group has shown that UK universities do not routinely report results for trials registered on

ClinicalTrials.gov.>%®

Simon Kolstoe at the University of Portsmouth has led two studies auditing UK transparency
behaviour. The first focused on reporting of studies that completed in 2010-2011 from a single
UK REC. In total, 52 (32%) of 116 studies with matched ethics applications had a results
publication. The authors considered these findings indicative that ethics committees “are in a
good position to detect...bias due to their unique access to original research protocols.”>?°
Kolstoe and colleagues also audited the registration behaviour of all clinical trials that received a
favourable HRA ethics opinion in 2016. Of 1,014 trials, 397 (39%) were CTIMPs automatically
registered in the European system, 18 (2%) were granted registration deferrals, and 415 (41%)
had a valid registration located by the research team leaving 184 trials unregistered (18%).3% A
similar audit of trials supported by the UK NIHR through 2014 at the University of Oxford found
registrations for all but 4 (1%) of 286 supported trials and results for 82 (56%) of 147 trials

completed prior to January 2015.5%
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The HRA now publishes annual reports of registration behaviour.®3! The past three audits,
covering trials given favourable opinions between 2017 and 2019, showed an upward trend in
registration compliance: 81% of trials were registered from 2017, 84% in 2018, and 88% in
2019. These reports also attempt to understand why trials go unregistered. Among respondents
the three most common reasons for non-registration were an oversight by the study team, not
considering the research a clinical trial, and lack of knowledge about the registration
requirements. These suggest poor communication of the registration requirement to researchers

by the RECs and their institutions.302:532533

Major UK funders like the NIHR, MRC, and Wellcome Trust have also begun conducting regular
audits of registration and reporting practices of their supported research in response to
commitments to new global funder standards from the World Health Organization.??® Overall
registration compliance among these funder’s portfolios has been high in recent years, but
some gaps with the completeness of information and ensuring prospective registration

remain.228,534—536

7.3 Aim and Objectives
7.3.1 Aim
To assess how UK public research institutions manage the transparency of their research

portfolios.

7.3.2 Objectives

7.3.2.1 Understand barriers and best practice to ensuring trials at UK public research institutions
are registered and reported

7.3.2.2 Document how public research institutions have responded to the shifting pressures and

requirements of the UK clinical research environment
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7.3.2.3 Describe the structure and function of research governance and trial management at

public research institutions

7.4 Methods

This study was approved by the University of Oxford Medical Sciences Interdivisional Research
Ethics Committee (R67457) and reported in accordance with the Consolidated criteria for
reporting qualitative research (COREQ) checklist.>*” All participants provided either written or
verbal consent for participation, the use of audio recording, and the sharing of anonymised
guotes and transcripts prior to the interview. Interviews were conducted between November

2020 and July 2021.

7.4.1 Research Team and Reflexivity

I conducted all interviews and have prior graduate level training in qualitative methods as well
as experience in conducting and analysing qualitative research.?! Interviews began with a
generic introduction about the study’s aim. | identified myself as a doctoral student and my prior
work in this area was not disclosed; however, participants were generally aware of the
TrialsTracker, and may have seen me or my advisor, Prof. Ben Goldacre, speak about the work
at events. In addition, Freedom of Information requests were sent to UK universities and trusts

in 2020 under my name as part of another project.

Some respondents did directly acknowledge a familiarity with my work, or my advisor’s work,
while others did not. Still, a dynamic in which some respondents may have been impacted by
their background knowledge of my work and my academic affiliation cannot be ruled out. This
could have manifested as reticence to be critical of the TrialsTracker project or less candid
responses about gaps or shortcomings in transparency efforts. On repeated review of the

manuscripts and interview recordings there did not appear to be any unusual responses that
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stood out either within or between interviews nor any reluctance on the part of participants to
disclose or discuss certain information. Respondents appeared comfortable in frankly
discussing barriers they faced and any recognised connections to my past work. Assurances of
anonymity in quotes and transcripts may have also aided in allowing respondents to speak

freely.

7.4.2 Participant Selection

For this study, | aimed to enrol staff involved in the governance and management of clinical
trials. | purposefully did not approach principal investigators, other than those who might hold
relevant leadership positions, as | was interested in the institutional perspective on creating
policy and managing processes. The experiences of investigators have been the focus of past
research on transparency issues.®® Participants were recruited through various avenues. First,
short invitations to participate in the study were shared with the membership of the UK Clinical
Research Collaboration, the UK Trial Managers Network, and a network of Russell Group
clinical research governance staff via mailing lists; seven participants were enrolled through

these invites.

Additional recruitment was conducted through referral by existing participants (n=1) or direct
outreach via e-mail (n=6). Direct outreach was purposeful and aimed to increase institutional
and geographic diversity of the sample. The response rate of my direct outreach was 55%. No
participants who consented to participate subsequently dropped out while two respondents to
the mailing list invites who expressed interest did not proceed to scheduling due to a lack of
time. Participants were assigned an ID related to their institution type (i.e., NHS Trust or “NT”;
University or “Uni”) and included quotes below use these identifiers for reference. Respondent

Uni006 was assigned a “Uni” ID but works across both university and NHS trust contexts.
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7.4.3 Setting

All interviews were conducted via online video conference software. The original intent of the
study was to conduct interviews in-person wherever possible, however restrictions and practical
barriers related to the Covid-19 pandemic made this impossible. Prior consideration of the
impact of conducting interviews over video calls suggests some broad potential limitations like
lower response density, compromised ability to observe non-verbal cues and body language,
and the need for reliable technology.>*8-54! Overall, however, | felt that the impact on the quality

of my interviews was negligible when considering the context specific to this project.

From a technological perspective, very brief connectivity issues only occurred during two
interviews and were quickly resolved without any negative impact. Furthermore, as all
respondents were administrative and management professionals in the UK, selection related to
reliable internet access or comfort with online calling, would not be an issue. Additionally, while
the Covid-19 pandemic necessitated this approach, it also may have mitigated its impact. Most
of my interviews were conducted six months or more into the pandemic and respondents would
have had significant experience in remote communication due to lockdowns. While | do not
have any in-person interviews to compare to when analysing my data, | felt that respondents
were able to consistently provide both robust and lengthy responses that appeared both natural

and conversational.

While in-person interviews may have allowed for increased richness of data through building
rapport, additional observations of respondent characteristics, and the potential for more
spontaneous elaborations that come with being in the same physical space, | believe this
population, especially as they were being engaged in their professional capacities, was not

greatly affected. Krouwel and colleagues concluded that in-person interviews with patients

238


https://paperpile.com/c/hSBzsM/fG8Ms+k1s2L+3mJpM+9CcXE

“‘were marginally superior” but that this difference was “modest” and this aligns with my

experiences.>°

I was the only person other than the participants on each call. For two of the interviews an
invited participant asked to include a relevant colleague, and both were interviewed in a single
session. Overall, the study included 14 individual participants participating in 12 interview
sessions from 11 different institutions in England, Scotland, and Wales. Participants worked in a
research governance, NHS R&D, or sponsor’s office role (n=9), as trial managers at a CTU
(n=2), or within leadership of a CTU (n=3). The institutions represented were NHS trusts (n=3),
clinically affiliated universities (n=7), a non-clinically affiliated university (n=1), and a joint
research sponsorship office covering university and NHS trust activities (n=1). Most participants
had over ten years of experience in positions related to clinical research and presented as

female (n=11).

7.4.4 Data Collection

This study used a semi-structured interview format. Brinkmann, in The Oxford Handbook of
Qualitative Methods, provides a particularly useful breakdown of semi-structured interview
methods noting that: “It is defined as an interview with the purpose of obtaining descriptions of
the life world of the interviewee in order to interpret the meaning of the described
phenomena.”*? There were a number of advantages to using semi-structured interviews to
address the aims and research question of this chapter.®*35% First, my experience and expertise
within the UK transparency environment naturally allowed for a more constructive and in-depth
dialogue with respondents working in a niche professional space. Less time was required to
follow-up on the meaning of key events and domain-specific lingo. This time could instead be

used to explore areas of interest more deeply.
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Compared to a more structured interview or survey methodology, a semi-structured format also
allowed for more context and colour in responses. Rather than simply describing the basic
mechanics of institutional policies and procedures respondents were able to provide their own
personal experiences in how these were developed and implemented. Anecdotes and personal
opinions were important to this analysis and the methodology allowed these to naturally
emerge. Broadly examining compliance strategies for transparency would likely yield similar
responses, however the variations in specifics between institutions, the motivations for change

and internal pressures, and the unique barriers and approaches provided valuable insights.

The interview guide (Appendix 7.2) was developed with input from my advisors and colleagues
working in transparency and qualitative research (TB, JM).>** | piloted the guide with a colleague
working in trial management at a clinical trials unit within the University of Oxford. This interview
was solely for piloting and not included in the analysis. Minor changes to language and structure
were made to the guide based on this feedback and piloting. Interviews were audio recorded
with all sessions lasting approximately 60 minutes without field notes. Participants were asked,
as a courtesy as this was not required by ethics, if they would like to review the transcripts
following anonymisation to request further redaction or elaboration on any responses; of the 11
participants who requested to review their transcripts, 2 requested minor changes and 4
acknowledged no need for further changes. All participants consented to re-contact if
necessary, but no repeat interviews nor clarifications were needed. No payment or incentive
was offered for participation. The study aimed to recruit between 10 and 30 participants with the

14 participants enrolled falling within this pre-specified range.

The decision to end enrollment and begin analysis was decided in conversation with my
advisors. They agree that | had reached a sufficient diversity in enroliment, based on factors like

geography, institution size and type (i.e., universities, trusts, CTUs), and participant roles across
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the organisations. | also felt that common elements and experiences were clearly emerging
between patrticipants and given the time and resources available to me to conduct my analysis,
there would be diminishing returns of future interviews. Further discussion of data saturation is

included below.

7.4.5 Theoretical Framework and Data Analysis

This work was conducted favouring an objectivist frame focusing on the institutional policies,
procedures, experiences, and stated opinions of the respondents. An inductive thematic
approach, broadly following Braun and Clarke, was used with analysis guided by the framework
approach as described by Ritchie and Spencer.>*-%*" Braun and Clarke emphasise the flexibility
of thematic analysis across research paradigms and aims as well as its freedom from a focus on
theoretical development that comes with approaches like grounded theory. Braun and Clarke’s
six phases of thematic analysis map well onto the steps of the framework method which
provides the added benefits of clear auditable linkages between data, codes, and themes. While
Braun and Clarke focus on the application of thematic analysis in psychology their piece offers a
broad, and in my opinion extremely well-written and approachable, overview of the

methodology.

As all interviews were transcribed by a third-party, review of the transcriptions and
anonymisation provided a chance for initial familiarisation with the data.>*® Raw transcripts were
stored securely in a digital format. Anonymised transcripts were then uploaded into NVIVO 1.0
(QRS International, 2020) and familiarisation continued with the development of broad open

codes to group areas of interest like barriers, facilitators, and opinions on transparency.

While dual coding, as originally planned, was not deemed feasible given resource and time

constraints, | shared a sample of transcripts with a colleague (JM) to discuss emergent themes,
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theoretical background, and the overall thematic framework. The output from these processes
was then reviewed and codes further refined into a general schema covering emergent areas of
interest for indexing. This incorporated both deductive elements that naturally arose from the
interview guide and emergent inductive elements from the interviews. Following indexing, |
began the charting process which includes the development of respondent/code matrices to aid

in comparative analysis and development of final themes.

7.4.5.1 Data Saturation

During analysis, after the final interview was conducted, my reflections on saturation were
informed by Hennink and colleague’s distinction between “code saturation” and “meaning
saturation.” *° During codebook development, | was confident | had reached code saturation
defined as “the point when no additional issues are identified, and the codebook begins to
stabilize.” The codebook refined from my initial broad coding schema very quickly stabilised
during the indexing process. | believe this is likely influenced by the relative homogeneity of my
target population (e.g., people with similar roles, backgrounds, and networks) and the semi-
structured interview format guiding discussion.>*® Hennink and colleagues also defined meaning
saturation as “the point when we fully understand issues, and when no further dimensions,
nuances, or insights of issues can be found.” Once again, in my analysis, | felt confident that a
nuanced understanding of the emergent themes had adequately emerged with many themes

even presenting interesting counter examples or nuanced variations of the common responses.

Hennink et al. summarised several study factors that influence how quickly meaning saturation
is achieved in a given sample. Many of the factors that lean towards more rapid development of
saturation were relevant to this analysis. Most importantly the study purpose was focused on
providing a broad descriptive overview of transparency practice, not to develop “complex

phenomena or develop theory” which led to a coding schema mostly focused on identifying
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“explicit, concrete issues” about institutional practice and culture compared to analyses focused
on “more subtle or conceptual issues”. Characteristics of my study population, such as their
homogeneity and willingness to speak in-depth about their experiences and institutional
practice, led to a more rapid consolidation of meaning than might be seen in trials with a
broader population or respondents providing “thinner” research data. That said, the exact
institution-level idiosyncrasies in implementation provided nuance to the broad patterns of
behaviour. This is the main value that | believe more interviews would have added to these

data.

7.5 Results
Themes and sub-themes identified are summarised in Box 7.3 and discussed below with
indicative supporting quotes. Key passages within quotes are bolded for emphasis.

Box 7.3: Major Themes and Sub-themes

Motivations for managing transparency practices as an institutional priority
e The value of transparency
e Creating a culture of transparency
e Causes of action

Institutional Strategies for Transparency
e Communicating with investigators
e Centralised stakeholder engagement
e Oversight and record keeping
e Networks of best practice

Barriers to Improving Institutional Transparency
e Resourcing and competing priorities
e Experiences with clinical trial registries
e |nvestigator awareness and capacity

243




7.5.1 Motivations for managing transparency as an institutional priority

7.5.1.1 The value of transparency

In each interview participants were asked to reflect on why transparency practices like
registration and reporting are important to clinical research. Respondents most commonly cited
the pragmatic informational value of registries used to avoid duplication and research waste
while informing future research. Sharing results was important as it impacted future clinical
practice. More abstractly, however, participants also stated that transparency activities created

trust and meaning for research participants and the broader public.

...it’s the principal of kind of good clinical practice and good governance around having robust
records and reports of studies and that that is transparent and available...even if the individual detail
on a study isn’t necessarily relevant or important or anybody’s really looking at it, it’s more of a principal
around we conduct everything that we do according to this really high standard...participant’s sign
up to research understanding that that is the framework that we’re working in so there is an
understanding and awareness of the contribution that they’re making and it’s not something that’s going
into a black hole...I think it’s also really useful from a sort of UK sort of research base point of view to
have somewhere where we know what’s actually going on in terms of the amount of research and
the nature of the research that we do. [NT001]

Publication bias was also specifically, but less commonly, noted as a reason for implementing
transparency requirements; however, this was usually framed as having more to do with
industry. In one respondent’s experience, trials that went unreported in academia were those
that the investigator “made a judgement that clinically it really isn’t going to make much
difference to anybody, even if that was out there in the world” most often taking the form of
small feasibility or PhD projects with a specific interest in how the latter were managed vis a vis

transparency requirements.

Well, I think the effect of publication bias is fairly evident when you look at the data and the number of
trials that are missing from the evidence base and | think there’s been a very good job by AllTrials to
make people aware of that, to publicise it. | think that it’s probably a bigger issue in many ways for
Industry because I think the trials that don’t publish in the public sector mostly, not exclusively,
but mostly are trials that don’t matter... [UniO07]
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7.5.1.2 Creating a culture of transparency

Respondents were interested in creating a culture of transparency at their institutions. Research
offices manifested this through clear policies and procedures that communicated expectations
to investigators and increased buy-in from leadership. Respondents felt that research offices
should be seen as a resource in aiding to fulfil transparency responsibilities. How these
practices were implemented will be detailed in the next section on institutional strategies, but the
general sentiment was consistent. This process was aspirational or in progress at some

institutions while others had already seen an impact.

And on the academic side of things obviously there’s always an almost instinctive resistance to
bureaucracy and administrative process but in truth on this particular subject, | haven’t met any significant
resistance. There is an understanding that this is important. There’s an understanding that this
ultimately kind of backs up the validity of not just our data but clinical research data generally and
it supports people in decision making and in the design of future research. So there is support at an
academic level in that sense that where they are able to, where they have the appropriate
administrative support, they will take their time and they will do what’s required of them to make
sure that this is managed appropriately. [Uni002]

Training for students, junior researchers, and staff in transparency issues, either explicitly or
implicitly, was seen as important to professional development and worthy of investment from the
research office. Training courses for research staff, like trial managers and research nurses,
often included components that touched on responsibilities like registration as a routine
responsibility even if it was not a primary focus. Modalities for training or providing support to
research staff varied within and between institutions including both explicit materials and

courses to more ad hoc individualised support.

If they’re a newbie, we do quite a bit of hand holding in in the process so we advise and we tell them what
they should be doing etc and we see that as if they’re a new person we want to develop them along the
right lines so they think the right way and understand our expectations as sponsor because we find if we
do alot of work on that first trial that they do, it saves us a lot of subsequent work than all the
others so it’s learning process I'd say. [NT002]
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7.5.3.1 Causes of action

While the value of transparency was broadly recognised, the impetus for action and
improvement was largely driven by discrete events like the SciTech Committee inquiry which
focused attention on the EU reporting guidelines. MHRA inspection findings were also cited as a

driver for internal changes that had positive impacts on transparency practice:

...S0 actually that information’s being fed up to senior individuals at the University rather than previously
not that long ago, it was really kind of just dealt with on a one to one basis between us and the research
team so that’s definitely of benefit and that’s, you know, that’s one of the good things | think also about
the Science and Technology Committee focusing on this particular area, actually it focuses minds
at the senior level within the University and suddenly they become interested and say, “Oh what’s
going on in this area, what’s happening?” and that pressure can come from down as well as us, from kind
of up and across. [Uni009]

We're trying to hit this target of getting 100 percent transparency so we will throw whatever we can at it to
make sure we do it but we did that as a reaction to, you know, the Parliamentary issues and all of
those sorts of things but it shouldn’t ever get to that point where it’s just, oh someone’s given us a kick
up the backside so we're gonna, we’re gonna spend six months on this. It should be a continuous
process, so I think that’s part of what we've learnt. [NT003]

The SciTech Committee was often mentioned in an overall positive light. Even if their letters
caused acute frustrations and complications as efforts to improve were rapidly prioritised, it also
raised the profile of transparency issues within institutions and was an impetus for process
improvements. Some, however, were sceptical of the real benefit of this attention and the ability

for it to create lasting change and investment.

Ben Goldacre published his paper and it basically highjacked the entire agenda and suddenly the Clinical
Trial regulation was about transparency and not about proportionate regulation and that actually was
quite frankly damaging because, you know, the MEPs started to think about transparency which was
important but started to lose the point that the whole idea of the clinical trial regulation was to reduce the
level, make the regulation more proportionate particularly for non-commercial studies that weren’t doing
first-in-man studies and so in the end, you know, the rest is history, we ended up with these mandates
[to] upload all this data onto the EudraCT...didn’t achieve the purpose it was intended to do and
that was to put data in the public domain. [Uni005]

It was a high level kind of enquiry and..it did give us the momentum to make some things happen...but,
you know, now that’s gone | feel like it was like, oh this is like the worst thing, we need to fix this right
now. We're gonna send high level letters...now there isn’t any of that pressure anymore but surely, it's
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just as bad as it was probably. So yeah sort of take these things with a slight pinch of salt because it does
seem it’s a flavour of the month...but it hasn’t changed the culture in that we’re now going forward,
going to have perfect records. [NT001]

External advocacy and audit efforts were also commonly cited as influential in promoting or
informing transparency practice within institutions. Many respondents referred to their “percent”
meaning the proportion of their CTIMPs reported on the EU TrialsTracker. Respondents saw the
TrialsTracker as both a tool to aid in addressing their reporting backlog and a metric they could
use to measure, report, and compare their reporting performance. As the letters and comments
from the SciTech Committee directly referenced reporting to the EU system as a proxy for

overall good reporting behaviour, addressing performance on the Tracker became a priority.

[Leadership is] obviously very much engaged...we have [a committee on research governance] so it’s a
question, it’s something that we, that meets quarterly and we’ll regularly put where we are with the sort of
trials transparency, you know, that we’re obviously when we got to [high performance] on EudraCT and
as part of that we also worked on ClinicalTrials.gov etc trying to move get closer, you know, to [high
performance] on those so it’'s something that we are expected to report on. [NT002]

In addition to registration and summary results reporting, some respondents discussed
developing new processes to handle the sharing of underlying data from trials. This was seen
as an emerging area of transparency practice requiring attention to ensure the proper sharing of

sensitive data and satisfy requirements from funders and journals.

| think the place we’re getting stuck now is obviously we, we report but then it’s that if somebody
requested your data how do you do that with it, with all GDPR issues and everything like that. | think
that’s where sponsors are getting a bit stuck at the moment with actually sharing it, you know, we have to
put in your publication to say, you can share this data and but how that actually happens | think that’s the
next tricky part really. [UniO08]

7.5.2 Institutional Strategies for Transparency Practice
7.5.2.1 Communication with investigators
Respondents often offered particularly detailed thoughts on developing relationships between

the research office and study teams and the role this played in improving practice. Clear and
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early expectation setting, strong policies and standard operating procedures, and support

systems for investigators were all commonly cited as keys to improvement.

Within the University, we have a quality manual and within the quality manual there are standard
operating procedures and as this has become more and more of an issue, we've fed more and more
things into the standard operating procedures and at the time when they get reviewed, we’ll just make
sure it’'s up to date from that point of view... I suppose the function I have is...mostly helping
researchers to understand what it is they need to do and if they’re struggling with the systems to
provide the right support... [UniO05]

Various types and amounts of staff were used to manage these relationships. Research offices
often had staff with responsibilities that included tracking the status of trials and reminding
investigators when action was needed, or deadlines approached. Quality assurance (QA) teams
and trial managers or coordinators were also seen, either individually or in tandem, as key

aspects of meeting and managing transparency obligations with investigators when available.

| have a spreadsheet that has all our live studies on. Once they get completed, they move onto a new tab
and | have a column for CSR deadline and then once we hit that month of when it’s due, they move to a
separate tab for basically uploads and that’s how | track it. So | would go in there every month see what’s
due or due to be due soon and keep on top of it that way and at the same time all of our trials have a
dedicated [trial monitor] on them and they’d be the ones who’d be emailing the investigators and chasing
the data so | would just tell them, “Oh, this is when the CSRs due, please can you put a calendar
reminder in your diary to chase them every month,” for example and that’s, that’s how it’'s managed.
[Uni006]

On occasions where the routine follow-up failed, many respondents referenced specific
escalation pathways through which they, or their staff, could raise issues. Being able to escalate
to a clinical or academic colleague was seen as particularly valuable for governance staff as

receiving communications from a peer in leadership was considered more persuasive.

Well if they’re, you know, if the Head of Research for the organisation, Professor whoever contacts them
saying, “You know, we have been informed, you, we’re a bit-,” and it’s usually phrased nicely “bit
concerned about this one, apparently it’'s been hanging around for a while, what’s going on?” then, you
know, that makes you sit. [Uni007]
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Sanctions for poor transparency performance were mentioned by three participants with
differing appetites of support ranging from local implementation, to hesitant consideration, to

strong opposition (Box 7.4).
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Box 7.4: Differing Views on Sanctions

Local Implementation:

...in fact something with well we’re mid-instigation at the moment is to make sure that shall we
say there’s potential penalties for those researchers that don’t comply with our expectations
and obviously the general HRA expectations. So, in other words if they don’t complete
appropriate transparency on a study then we’ll consider not sponsoring future studies that
they’re leading on and that sort of thing, so we have tightened up on that. [NT002]

Hesitant Consideration:

Yeah so, we talked about the seriousness in terms of should we implement any sanctions as
a sponsor. So, you know, again we do, we’re not a sponsor that, we’re an academic sponsor
or an NHS sponsor, we don't really have the power to sort of say, we’re going to cut your
funding off or we’re not going to do this. It's not in our best interest to some degree but, you
know, there are things that we could do that might help smooth that path but we always use
that as a last resort. You know, | don't, | don’t really want to be in position to say we're not
gonna sponsor any more of your work. We're not gonna do this and this because actually
weighing it up that could be even more detrimental. [NTO03]

Strong Opposition:

I’'m not a heavy handed compliance person so for me | lobbied heavy against fine and heavy
against heavy handed. | think it's completely the wrong approach. We have a very stressed
research community out there anyway who have to deliver so many things in a tight timeframe
that the last thing | wanted would put pressure into that community so | have only ever taken a
very supportive route through this, and | would fight madly against any regulation, heavy-
handed regulation. [UniO05]

7.5.2.2 Centralised Stakeholder Engagement

A number of respondents referenced the creation of specific committees or bodies with broad
oversight of clinical research including transparency practice. These were consistently praised
for their ability to bring together stakeholders from across the institution to manage

improvements.

[Uni 005 CTU Leadership]: ...we've got this clinical trials oversight committee which is kind of an
independently chaired for research governance or the trials units although we’re all represented on it
and it’s an agenda item on that meeting so, you know, we talk about it, so we know where we’re up to.
[Research Governance] reports what our percentage is and it highlights any issues so it kind of closes the
loop.
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[UniO05 Research Governance]: Absolutely and it’s really nice because the teams, well the oversight
committee members are just supportive of the whole process of doing it. They understand the hurdles,
they understand that it needs to be done. Yeah, no | think it works really, really well.

Clinical Trial Units were also often presented, both by those within and outside of CTUs, as
centralised sources of transparency information and best practice within their institutions. Some
mentioned requirements that CTIMPs be conducted within a CTU as these have the knowledge,
expertise, and staff resources available to manage the complexities, including the regulatory

requirements, of “high risk” research.

...through our Trials Unit, they’ve got SOPs related to what to do and which process. So, if someone’s
from outside the Trials Unit we share that SOP with them and, you know, if it’s the Trials Unit more than
happy for us to do that. [Uni0O09]

7.5.2.3 Oversight and Record Keeping

Improved oversight of trial portfolios through more robust record keeping and increased contact
with study teams were frequently discussed. Not previously having these procedures in place
led to complications in addressing older trials. Incorrect assignment of sponsorship, loss of data,
and researchers leaving the institution were all barriers that were highlighted during the

EudraCT reporting push and led to new and improved processes.

So, we will see that a CTIMP has closed set a date that we then know this is the date in which that needs
to be published and will arrange checks in advance of that date to individually go to those teams so that
would be scheduled into the individual whose role that is, [they] would schedule that into [their] diary and
make sure [they go] to those teams individually and checks those and [they] also [have] regular checks
on EudraCT itself so as well as checking with individual studies also checking that where when we've
sent corrections to EudraCT, where we've asked for things to be amended [they’ll] have kind of regular
check-ins to that to make sure that that’s the case. [Uni002]

Notably, however, research offices explicitly did not own the process of interacting with registry
entries and uploading results. The research office may manage the institutional registry account
and access to the registry backend however only one institution indicated that they have

processes in place for research governance staff to handle results reporting to a registry.
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Outside of rare instances with older or otherwise problematic trials, respondents felt that this
responsibility should sit with the research teams as they have direct access to the data,
understanding of the technical study details, and ownership of responsibility for the trial. The

research office role was limited to providing support and oversight.

Yeah, no like | say | was just trying to minimise it and | still think it’d be daft to have, | mean | already
know some organisations are employing, you know, staff just to [put] data on the registries but the
moment you do that you detach it from the actual academics doing it and then they’ll just do it
wrong. [Uni007]

We exist in an ongoing way to oversee the process and to make sure that things are being submitted
appropriately to make sure that things are being updated and published but obviously as sponsor is not
appropriate that we necessarily have direct access to, you know, certainly not any identifiable data but
it’s not our role to have access to the direct data and to publish in that way. [Uni002]

There was also variation in how much sponsor offices were involved in journal publication.
Reporting to the EUCTR fell under a regulatory requirement and so had a much clearer
connection to the governance office. A common sentiment was that the responsibility of
governance staff representing the sponsor ended at ensuring these regulatory requirements
have been met. As journal articles are valuable to researchers for career advancement and
institutional recognition, the feeling was that responsibility to publish should fall to the study
teams. Respondents also felt like they didn’'t necessarily have control over an investigator's

decisions about when and where to publish.

Then when it’s just purely an academic trial that has been then pushed back from the Cl and obviously it’s
their grant and it’s their trial but they have delegated the running of to the CTU but when it actually gets
to publication that can, you know, there has been where results haven’t got out for, you know, for
based on the Cls decision and it’s very hard for a CTU to overturn that. You can have all the
discussions and you’ve got the data but it’s very hard to overturn that and similarly it’s very hard for
the CTU to get recognition on those papers as well even if you're all collaborating it will be the Cl you
know, the researcher which will write that paper with your, with your data you've helped collect. [Uni008]
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While less common, some respondents discussed having a more active role in the journal
publication process including contributing to the writing and quality control of journal articles and

proactively following-up with investigators and encouraging publication.

[NTOO02 Sponsor Lead:] it’s still 90 per cent with the investigators but that 10 per cent, that quality control
process of getting a draft manuscript, making sure that actually they, their methodology, you know, a
classic example is that their methodology is as it was in their protocol and as per ethics, they haven't
deviated. ] Is it the correct sample size? Have they mentioned the Trust in in and the proper funding as,
as per contract etc etc so it’s a, it’s not a rigorous scientific critique of the paper but it’s a quality
control governance check if you like that we do and we get, we get the R&D Director to sign that
off don’t we as well?

[NTO02 QA Lead]: We do, and we get an independent statistician to look at the stats section to make sure
that they sort of followed what they said they were going to do. | mean it doesn’t go hugely in depth, but
he will make, you know, reassure us that it’s as it should be.

7.5.2.4 Networks of best practice

Professional networks were seen as valuable sources of information and best practice within the
governance community. Respondents referenced national membership organisations and
committees (Table 7.2), local networks of peer institutions, and individual contacts with

colleagues as influencing their actions and understanding around transparency issues.

| think the other side is because we want to link in with this then anything that HRA R&D forum have done
around transparency, there’s been a couple of workshops then some of my sponsor team have sort of
gone to those and we've learnt and for example...and I think because we’ve got quite good contacts
with other R&D officers, you know, that’s quite useful so when we were having such difficulties
around the EudraCT, you know, we were talking to somebody at [another Trust] who who’d managed to
do it and got a few tips off them and it’s, so there is that sort of interaction about what, what is required
and what what’s changing and because it’s such a hot topic then | think there is, there is sufficient
information.[nt002]

So | started sort of, and | think Twitter was a big help so | started following some Clinical Trial Managers
and there is one University’s doing it really well, | think Nottingham, Nottingham University. You know the
UKTMN...I followed a few people as part of the UK, the Trial Manager Network and it’s just really
interesting to learn about sort of the whole Trial Manager, you know, this whole career development
pathway that they’re trying to set up and they’re trying to make it like a valid career pathway for clinical
trials. [Uni003]
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Table 7.2: Organisations Mentioned for Networking and Support

Organisation

Website

NHS Research & Development Forum

https://rdforum.nhs.uk/

University Hospitals Association (UHA)

https://www.universityhospitals.org.uk/

Research Quality Association (RQA)

https://www.therga.com/

UK Trial Manager Network (UKTMN)

https://www.tmn.ac.uk/

Russell Group Integrity Forum

https://russellgroup.ac.uk/

UK Clinical Research Collaboration (UKCRC)

https://www.ukcrc.org/research-
infrastructure/clinical-trials-units/registered-clinical-

trials-units/

UK Research Integrity Office (UKRIO)

https://ukrio.org/

Association of Research Managers and
Administrators (ARMA)

https://arma.ac.uk/

HRA Research Champions

https://www.hra.nhs.uk/

Notably, the only participant from a non-clinically affiliated University referenced difficulties in

receiving updates and communicating with colleagues within the clinical research governance

space. In this instance, personal connections from a previous job at a major clinical research

institution filled this gap.

| personally think that because we’re not a medically affiliated university, we miss out on a lot of key
updates particularly key updates from [the government]...I'm very lucky, I'm still very closely linked to
[my prior job] so they do send on that information to me. | imagine it’'s not the same at all for other
Universities like [mine] that are in the same position but also do clinical research...l think there is a real
disconnect between the overarching NHS [research organisation] information flow to non-affiliated, non-

medically affiliated schools. [Uni0O01]
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7.5.3 Barriers to Building Institutional Transparency

7.5.3.1 Limited resources across competing priorities

Respondents commonly cited resourcing as a barrier to managing institutional compliance.
Research and sponsorship offices often run ethics, finance, risk assessment, and other trial set-
up and management processes on top of transparency responsibilities. The funding for

governance duties was difficult to expand as it could not necessarily be costed into grants.

...if you look at sponsorship then you can’t put sponsorship costs in a lot of the grants that we have and
yet the expectation is that you do need staff to do the sponsorship responsibilities and so that is, you
know, part of what we’re trying to get right at the moment, making sure that actually people
appreciate what sponsor is responsible for, appreciate that actually there’s a cost to that so if we,
we need as we want to do it because we want to sponsor studies for our researchers, we need to
think how we get some money back to do that. Obviously, we can do it through, we get some through
RCF [NIHR Research Capability Funding] etc but that it’'s how much can you use for that sort of resource.
Because not everything’s NIHR. [NT002]

One respondent expressed concern about whether increases in national requirements and
attention to transparency issues will be matched by increased investment in already strained

research offices.

I’'m worried, | am worried about the investment in the HRA not being replicated in the investment in
R&D or in delivery because | think what we've seen during Covid is it's amazing we could approve
projects so quickly and get them through ethical committee so quickly but that hasn’t always meant that
it's the most robust of processes and my feeling is that the ones that have picked up the mess, well not
the mess but the problems are the sites and actually that’s, there isn’t investment into R&D. It doesn’t
really come through the Clinical Research Networks. It doesn’t come through central resources,
infrastructure funds have all basically gone away. There’s no funding for that anymore but yet the amount
of reporting and the amount of kind of responsibility at that level seems to get more. [NT001]

These resource limitations extended from the research offices to the study teams themselves as
clinical academics were noted as being pressed for time especially as funding often did not
extend past trial completion. This means key staff like trial managers are not available to aid in
ensuring trials are reported and further placing burdens on individual investigators to comply

with requirements.
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Yeah, so with my Trial Manager hat on for the [disease area] we're just in the middle | think we’re, I'm just
waiting for as | say, the final draft report, you know, publication any time hopefully in the next week or two.
We've not actually properly published yet so in terms of putting the report together | kind of left that with
the research team because I'm kind of like, I'm off the contract. That’s kind of like, so that’s part of the
problem with Trial Managers because our contract kind is not until say the, you know, writing in
the publication type of things. So, we don’t really get involved in that. For me anyway, you know,
it’s, not in my case. [Uni004]

One clear throughline across interviews was that resource and attention of the research office
will naturally be directed towards those trials that are most closely regulated and tracked. In the
case of the UK regulations this meant CTIMPs. Some mentioned also grouping other types of
“high risk” interventional research in with CTIMPs, but since CTIMPs had unique regulatory
demands around transparency, and the attention of leadership, effort was focused on these

trials.

It’s all about the regulator trials, the regulators, the regulators and we’re just a voice in the
wilderness screaming, “But what about good science, what about good science, what about good
science?” and of course there’s no penalty for bad science. So as long as they’re getting grants and
they’re getting publications and REF is looking okay, where’s the incentive to chase the grotty little trials
that didn’t publish. There isn’t an actual incentive, and nobody is driven particularly organisationally but
it’s a good thing to do. [Uni007]

This left respondents less confident that best practice around registration and reporting was
being followed for non-CTIMPs trials. This was sometimes seen as a priority for improvement

moving forward.

So CTIMPs 100 per cent I'm, I'm confident, you know, that that we have processes in place. Where |
want to see us improve and that will be probably part of our joint research office discussions is that kind of
range of projects which are interventional clinical trials which don’t necessarily have all of the exact same
processes. Most of them do apply but | wouldn’t be as confident with those ones than the CTIMPs.
[Uni009]

7.5.3.2 Experiences with clinical trial registries
Participants pointed out technical difficulties they encountered when addressing their reporting

to the European registry. Accessing the EudraCT system, requesting updates be made via the
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MHRA, and the inflexible tabular results reporting format were all cited as creating reporting
barriers. There were also mixed feelings among those who had experience using
ClinicalTrials.gov, the US government’s trial registry. The ISRCTN, the UK’s primary, privately
operated registry, received consistently positive reviews for its ease of use and “human”
customer support with only the cost to register being mentioned as a negative. Single trials
registered across multiple registries, sometimes unavoidable due to regulations, was also cited

as complicating oversight activities. Box 7.5 details experiences with these three registries.
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Box 7.5: Descriptions of Experiences with Clinical Trial Registries

EudraCT/EUCTR:

EudraCT is not very user-friendly and it, it’s just not very nice so we have made a word template of
basically all the information that needs to go in there. So | send that off the investigators and say this is
the format | need the data in to like the adverse events for example, it’s a very specific format...I need
time to upload it as well, especially if it’s a big multi-centre study because you can't just attach
something to you that you have to physically type in every single entry.[Uni006]

my staff were going round in circles with the EudraCT trying to get things uploaded and we just couldn’t
get access to some of the systems you know, we couldn't, and it was, we’d go from, you know, one,
we’d get, we’'d get somebody’d respond to an email and they’d say, “Go to such and such,” and we’d
go to them and youd just go round in a circle just and even when we did manage to get access
sometimes because it was a set field that you had to respond to and complete again, it didn’t always
quite match [NT002]

ClinicalTrials.gov:

I think it’s quite a, a particularly ClinicalTrials.gov I personally think it’s quite a clunky system. Mistakes
are quite easily made on that system as well which is one of the reasons | have to go in and check and
approve everything. [Uni001]

We find people have more trouble with trials.gov than...ISRCTN just because | don’t know, ISRCTN
they’re a bit more human, you can actually speak to people.Trials.gov, from what | gather they send
communications out to people and literally they can’t interpret the words that are being said, they don'’t
know what they’re being asked to do and they just get, really sent up a roadblock so | prefer to send
people to ISRCTN...[Uni007]

ISRCTN:

It was really straight forward. | found it very human if that makes any sense. | think my first sort of
training when | had no idea what they meant. | thought ‘okay this sounds like it’s gonna be a bit more
complex. It’'s gonna be a bit sort of mechanic, but it’s, | think | did run into an issue when | was doing
the CPMS [Central Portfolio Management System of the NIHR] registration to apply for ISRCTN and |
immediately just contacted my network CRN lead. Got an immediate reply from her to say, “It’s just this
that and the other.” There are two emails waiting in my inbox at the moment to say thanks for filling out
the form. We just need a few more details on question 6 whatever and it just feels very human if that
makes any sense. [Uni003]

Our recommendation for non-CTIMPs is always ISRCTN...because of the, the way in which ISRCTN
can be managed that again we're able to have a university account and actually track things more
appropriately. It’s not an absolute rule so there are studies where for whatever reasons of visibility
requirements of funders is also sometimes an issue. There are some studies who will say we
particularly also need to be on ClinicalTrials.gov. We're less able to directly manage ClinicalTrials.gov
and so we agree with very clear caveats to the research team that it’s their responsibility to maintain
those records. [Uni002]

258



Leaving the EU system, due to Brexit, would require the creation of new processes for ensuring
registration and reporting of CTIMPs although at the time of these interviews respondents had
limited experience with setting up trials within the post-Brexit UK regulatory system.
Respondents in one interview were particularly critical of the focus on reporting to the EudraCT
database and how this was not “fit for purpose” in delivering meaningful results information to
colleagues and the public. While they were successfully able to address the issue at their
institution there were hopes of an improved system moving forward that better accomplished the
goals of advancing knowledge and informing the public. There was particular emphasis put on

the negative impact the increased bureaucracy and effort had on investigators.

...we ended up with these, with these mandates [to] upload all this data onto the EudraCT...It might be
useful to other people who want to do research and | genuinely don’t know how much it’s been used for
that, but the actual system wasn'’t fit for purpose. It’s really, really difficult to do it so it had a huge
amount of bureaucracy and resource and there are so many elements of it that actually make it
almost impossible to do. You know, the head of our clinical trials oversight committee | think was just
about having a heart attack trying to put his own work onto it and he’s somebody where compliance is
everything and he was really frustrated by it...l mean | have honestly first-hand seen how it, just me
encouraging and cajoling researchers to put results up has stopped them doing their research. It
stopped them actually doing research they should be doing rather than fiddling round with the
system that wasn’t fit for purpose and that’s really sad and I don’t really want that. | want them
much more in the space where, you know, you do a study, you do a trial and you, you then look at what
was the outcome and where’s the next step, where’s the next gap, how can | collaborate with other
people? How can we pool results and...share the data in the right places? All of that matters and all of
that will move us on as a society but I’'m yeah not convinced that being compliant with having it on
the whatever registry is gonna do anything in that direction. [UniO05]

7.5.3.3 Investigator awareness and capacity

Another barrier to compliance was addressing awareness of transparency requirements among
investigators and ensuring they had the time and support to fulfil these responsibilities. As
described above, this was often proactively addressed through concerted efforts for culture

change and relationship building within the institution.

| think even from when you get your funding, you know, if you knew within x, you know, months we expect
to see this on a registry something to just plant the seed because obviously if they’re not using a CTU,
they might not be aware and it’s usually when somebody says, ‘Why do you need to get it registered or-?”
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And then you’re saying, “Because-,” and you’re explaining it, then they understand it, but | don’t think
there is knowledge like that out there. | think CTUs are aware and do that but then the CI [Chief
Investigator[, | don’t think does think so much about transparency. They’re just thinking more of,
‘We've got to get going and we've got get the data and | want a publication but they’re not you know, not
thinking so much about the detail. [Uni0O08]

At times, this lack of awareness led directly to consequences for investigators and their studies
such as delays to enrollment and complications with publication. Box 7.6 summarises a notable
anecdote from a trial manager participant exemplifying a number of the themes that emerged
throughout this analysis including issues with registration requirements. Notably, the idea that
prospective registration was only seen as a “recommendation” from the institution created
confusion leading to negative consequences for the study. Many institutions solved this problem
by tying the green light for trial enrollment directly to the provision of proof of prospective
registration. Some flexibility in these requirements were noted as well as suggestions that these

processes were less robust for non-CTIMPs.

| think where we’re going with this is that for the CTIMPs it’s an automated process, for non-CTIMPs it’s
not, so our safety net that we rely on is the ethics process to basically remind the applicant and I think it'’s
fair to say that there’s a mixed response and we don’t necessarily police that from a resourcing point of
view, we don’t necessarily have the res- we haven't directed resource to that yet for non-CTIMPs.
CTIMPs certainly, non-CTIMPs less so...what we haven’t necessarily got | don’t think for non-
CTIMPs is that joined up approach where it triggers it so even as we’re talking now, I’'m thinking,
you know, that’s just something we would potentially add to the sponsorship request. [NT003]
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Box 7.6: Case Study on Retrospective Registration [Uni004]

This participant is a trial manager at a clinically affiliated research university CTU with prior
experience working in NHS R&D. Their first trial management role saw them joining a study
six months after it began. They raised that the study should have been registered but this was
not a priority.

So it’s sponsor recommendation, it’s an ethics recommendation so, you know, as a researcher
what do you do? | mean you choose, you know, what is mandatory and you get on with the
mandatory and then leave the recommendation at a later date.

A lack of clarity from the sponsor around registration of non-CTIMPs and the study team’s
lack of awareness around the ICMJE requirements led to the rejection at a prominent journal.

[The journal] informed us that we have to be, you know, the registry has to be done before
recruitment....you know, we were really hoping for a high impact because we want to
contribute to this the changes in the standard of care, you know, and more information about
this, you know, so yeah really disappointed, really but at the same time, you know, what can
we do?

This led the participant to change their own behaviour and inform colleagues about the
ramifications of retrospective registration of non-CTIMPs for publication. This has led to some
improvements, but confusion around registration practices for non-CTIMPs and ethics
requirements, appears to remain.

So yes, we're in this conundrum now hence with the new study that I've got | registered
before, you know, straight after as soon as | can, with that lesson learned, very hard lesson
learned.

Yes so when this happened to me | immediately informed all my colleagues in the CTU that
even though for non-CTIMP, you know, studies | basically says for all studies that we’re doing
it has to be registered in a public register, i.e. ISRCTN or ClinicalTrials.gov, you know,
depending obviously on funding. But yeah so that was, as soon as that basically happened to
me, | shared that information to all and now as far as | know, you know, that is part of all
studies in that CTU.

...although it’s a investigational clinical trials it’s still considered as a non-CTIMP so for all
CTIMP, all our studies are registered under obviously the EudraCT...whereas non-CTIMP
even up to now, | know there’s still a lot of non-CTIMP that has not been registered.
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7.6 Discussion

7.6.1 Summary of Findings

This analysis examined how public research institutions in the UK manage their ethical and
regulatory transparency responsibilities for clinical research. Significant resources have been
devoted in recent years to improving transparency practices among these institutions mainly in
response to attention from the UK Parliament. Working with constrained resources, research
governance and trial management staff have created new policies and procedures to ensure
investigators are aware of, and supported in fulfilling, their transparency commitments. Trials of
medicinal products, as the most closely regulated sub-category of research, consequently
received the most attention from research offices. While technical, practical, and cultural
barriers to improved transparency practice remain, the UK contains substantial national and
local professional networks around the governance and administration of clinical research

where knowledge and best practice are shared.

7.6.2 Results in Context

This work builds on findings related to transparency in the UK clinical trial research
environment. The substantial increases in UK trial reporting observed since 2018 are supported
by the many descriptions of investments in improving reporting to the EU registry. This provided
evidence to support the hypothesis, as advanced by Keestra and colleagues, that political
pressure in this area can drive changes in behaviour.'%3%2% Descriptions of updates and
changes to transparency policies match the improvements noted by Keestra and colleagues

and provides additional context to the motivations and implementation of these changes.

These findings are also consistent with the TranspariMED case studies of best practice in trial
reporting as the descriptions of centralised and improved trial portfolio management, technical

difficulties with EudraCT reporting, and increased overall attentiveness to transparency issues
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were also identified as well-supported themes in this more comprehensive sample of

institutions.*48:525.526

Many of the difficulties of managing a clinical trial research portfolio align with broader
metaresearch on transparency issues. For instance, a number of studies have found issues with
the reliability of data for trials registered across multiple registries supporting the complaint that
this causes particular record keeping complications.?%°51 Respondents also touched on
difficulties in how to report older trials that never began or terminated early. This aligns with
recent qualitative work showing that investigators who had to halt trials early often failed to
notify relevant stakeholders or publish results.®” Lastly, the identification of data sharing as a
activity that is starting to receive more attention from governance staff aligns with survey
research of UK CTU directors that found general support of these practices but barriers to
implementation around topics like confidentiality, resource, and lack of clear guidance around

data sharing.%52

The US context offers an interesting point of comparison to the UK as a country with clinical
research transparency regulations. Mayo-Wilson and colleagues surveyed 366
ClinicalTrials.gov account holders at US universities and academic medical centres in late
2016/early 2017 just as the Final Rule of the FDA Amendments Act 2007 came into effect. Their
findings showed substantial variation in the policies and procedures of respondents. For
instance, less than half of account holders surveyed indicated that their organisation has a
registration policy (43%) or a results reporting policy (35%). Responsibility for registration and
reporting practice was also highly variable and predominantly split between the administrators of
the ClinicalTrials.gov account and individual investigators. Most respondents indicated no
internal sanctions for failures to register or report. Dedicated staff focused on supporting

registration and reporting practice were rare. The authors concluded that “some organizations
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were prepared to meet trial registration and reporting requirements before The Final Rule took

effect, but there is wide variation in practice.”

These findings mirror many of the experiences described in this analysis as improvements to
policies and procedures were generally not implemented proactively, but rather reactively to
attention from politicians. Hesitancy around imposing sanctions, the transparency
responsibilities of staff, and the division of labour between the research office and investigators

were all also seen within the UK context.

Networks of best practice also exist within the US including the Clinical Trials Transformation
Initiative and the Clinical Trials Registration and Results Reporting Taskforce.*3":5% Two major
US academic institutions have also published overviews of their trial registration and reporting
procedures in order to ensure sharing of best practice in compliance with FDAAA 2007
requirements. Both institutions describe similar transformations as those described by their UK
peers including centralisation of oversight within the larger institution, re-evaluation of policies
and procedures, improving communication and relationships with researchers, and the
implementation of ongoing monitoring of their trial portfolio, and targeted actions to improve

compliance with FDAAA requirements,305:306:422,441

7.6.3 Strengths and Limitations

In-depth interviews with research governance personnel allows for a level of detail and context
about the UK clinical trial transparency environment that has not previously been explored.
Together these findings offer a clearer view of how the governance and management of UK
clinical research at public institutions has evolved and responded to new pressures in the

transparency space.
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While the sample was relatively small, there was a diversity of institutions represented offering
perspectives on how best practices manifest throughout the space. Consistency of these
findings with prior work further supports that the sample was sufficient to meaningly address the
research question. However, it cannot be ruled out that those who responded to the invitations
to participate were more likely to be among those with the best transparency practice. If this was
the case, the best practices shared among these institutions provide a valuable resource to
peers even if the extent of certain remaining barriers were understated. While the sample was
limited to the UK environment there were notable similarities to prior descriptions of US
governance practice suggesting some applicability within the broader trial governance

landscape.

Lastly, all respondents were granted anonymity that allowed them to speak more freely about
their roles and institutions. However, anonymity also limits the potential scope of the analysis to
match responses to existing identifiable datasets on trial reporting or policies to provide deeper
insights. For this analysis, the decision was made that anonymity would offer more frank
discussions of barriers and best practice and therefore, on balance, allow me to better address

the research question and aid in enroliment.

7.6.4 Implications for Policy and Practice

Efforts to reduce transparency issues, most frequently focused on publication bias, have
included recommendations aimed at institutions. The Overcome failure to Publish nEgative
fiNdings (OPEN) project created evidence-based recommendations focused on various
research stakeholders. Their recommendations for institutions included increasing guidance and
training for investigators and mandating the dissemination of results by policy as best
practice.'® Two qualitative assessment of attitudes towards publication bias also suggested

increased institutional investment in training and policy changes as avenues for
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improvement.%3%° These were both identified as clear priorities driving improvements in
transparency within this analysis. Many of the best practices identified within this study, such as
centralised record keeping, scheduled follow-ups, and stakeholder committees offer specific

examples of how to operationalise these recommendations.

Neo-institutional theory presents a useful framework to understand various mechanisms that
influenced changs at these institutions. Within this paradigm, institutions are influenced and
subsequently affect change through regulatory, normative, and cultural processes due to the
legitimacy they confer.%*5%° Macfarlane and colleagues describe these mechanisms as
“analytically separable” while tending to be “intertwined” at the empirical level and this study is
no exception.>® Respondents clearly articulated the normative arguments in favour of
transparency but this was not itself enough to drive change and improvement. EU results
reporting guidelines imposed clear regulatory requirements on sponsors but they did not
become a threat to institutional legitimacy until the SciTech Committee emphasised their

importance.

While the Committee did not institute specific coercive action, they called attention to the
existing regulations and established expectations for compliance while endorsing further action
if necessary. The EU TrialsTracker also appears to have influenced these changes through the
cultural influences of public audit and feedback. Institutions could now be easily compared on a
specific transparency indicator and reputational concerns informed leadership’s response to
these pressures.**® As the norms were set, professional networks within the research
governance space quickly became ways for best practice in reporting to proliferate through the
community (i.e., mimetic change). While the specifics of these processes were acutely
frustrating to many respondents it also appears to have improved the overall management of

clinical trials and ensured that public sponsors have increased visibility into research. This
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decreases the chance that results go missing in the future. Some variation in the
implementation of these policies exist within institutions, but there were substantial similarities
between sponsors in their structure and methods for improvement. This level of homogenisation
is not unusual as organisations respond to each other while operating under the same broad

environmental context.%%*

The actions of the SciTech Committee appear to be what sets the UK apart from its EU peers in
addressing transparency requirements. Germany has seen similar appeals to international
ethical norms and institutional reputations,>*"°%8 research on institutional reporting practice,?624%
and efforts to disseminate best practice®%°11:527 hut no similar political or regulatory attention.
While these other forms of pressure are clearly having an effect — there have been notable
increases in reporting performance in Germany — overall public sponsors collectively fall far
short of the level achieved in the UK.3® While no longer applicable to the UK context, new EU
regulations will offer additional opportunities to examine how variation in regulatory attention
impacts reporting performance. Belgium recently became the first country to implement the
threat of sanctions for non-reporting under the new system.% |f additional countries follow suit,
there will be natural opportunities for better understanding how variation in regulatory

environments impacts transparency behaviour.

Reporting of CTIMPs under EU law became a norm within the UK, however, without the
attendant political and public pressures non-CTIMPs have not yet reached this status and
therefore lag behind in institutional attention. In Denney and colleagues's audit of registration
behaviour in the UK, of 1,014 clinical trials, as defined by the HRA, receiving favourable ethics
opinions in the first 6 months of 2016, just 39% were classified as CTIMPs. A paradigm that
focuses transparency compliance activities solely on CTIMPs leaves a substantial gap in how

the majority of clinical research in the UK is managed including for other high risk clinical trials
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like those on medical devices. With the recent steps towards universal automatic registration of
all UK clinical trials, the HRA has taken the first steps in addressing this disparity. Though the
initial phase of implementation will only register CTIMPS there are clear plans to extend this
process to all clinical trials in the near future.>° Choosing to more fully integrate the ISRCTN
into required processes is likely to be met favourably by the UK trial community based on the

preferences and positive feedback around use of the registry articulated in this analysis.

Whether or not the HRA eventually plans to implement results reporting requirements, and how
this will factor into the upcoming legislative efforts around clinical research®?* remains to be
seen but there is substantial opportunity to continue to further build the UK’s reputation as a
leader in research transparency. Additional requirements, however, need to be matched with
opportunities for public institutions to access funds to further invest in governance and
sponsorship activities or else they will be unlikely to meet this responsibility without sacrificing

resource and quality elsewhere.

7.6.5 Implications for Future Research

The UK offers a fascinating context for evaluation of clinical research governance given the
recent focus on transparency issues and the transition between regulatory regimes. The efforts
that led to the country becoming a leader in CTIMP reporting metrics are valuable to investigate
and document. There are considerable opportunities to build on this initial investigation and
examine specific transparency practices, their diffusion within the governance community, and
test the best ways to implement them. Institutional behaviours are complex and worthy of
additional investigation using both quantitative and qualitative methods. For instance, the work
of Keestra and colleagues examining UK institutional policy offers a starting point from which to
delve deeper into how transparency requirements are operationalised and communicated and

how this connects to reporting performance. Since 2020 | have collected a dataset of
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institutional policies and procedures and will further examine their details including specific

language, variations in implementation, and mechanisms of action.

Given that the UK has been a transparency outlier among European non-commercial sponsors,
similar work should be conducted to understand and compare the behaviour of sponsors in
other countries. Probing the variation in how major research institutions address their reporting
backlogs in Germany and Belgium, or the reasons sponsors in France, Spain, and the
Netherlands have almost completely ignored their responsibilities can offer insights into the
different cultural contexts around clinical research governance, transparency, and regulatory

regimes and hold key insights as sponsors prepare to implement the new EU regulations.*

7.7 Reflection

| consider this analysis an indispensable part of my DPhil experience. | have conducted pieces
of qualitative research projects before, but never had | designed, implemented, and analysed an
entire study myself. While most other parts of my DPhil shifted or changed throughout the past
four years, my plans to conduct this specific analysis remained unchanged from the very first

meetings with my advisors.

From a professional development standpoint, improving my experience as an interviewer and
utilising framewaork analysis for the first time as an analytic technique were both incredibly
valuable. | found that time spent reviewing the qualitative methods literature to inform how |

implemented the study and my analysis to be especially rewarding.

From the time | took a course in medical anthropology as an undergraduate | have always been
fascinated in the ability of mixed methods approaches to offer comprehensive assessments of

complex issues. Working primarily in policy research, | strongly value having the ability to lend
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context, richness, and deeper understanding to my quantitative findings through the application
of qualitative analysis. Successfully designing and implementing this study allows me more

confidence to employ and adapt these methods to answer new research questions in the future.

Designing my own qualitative analysis also forced me to be more reflexive about my research.
Earlier, | reflected on how my research background, and that of my advisors, may have had the
potential to impact responses. This was not simply a post hoc observation but something |
grappled with throughout the entire project from designing my interview guide, to conducting the
interviews, to analysing the data. It’s difficult to truly know how much my unconscious biases
and deeply held opinions influenced the analysis in one way or another but | gained a strong
appreciation of the work that goes into being aware of this risk and reflecting on ways to try and

control its impact throughout a project.

Much of the work in this thesis was built around being able to precisely identify and quantify
various aspects of clinical trial registration and reporting. This chapter offers a change of pace
both methodologically and conceptually. With the problems well established, my natural next
steps were to ask how and why these issues tend to occur and what steps might be taken to
improve them in the future. Throughout the course of my work in the trials transparency space
I've heard anecdotes, opinions and complaints from various stakeholders which informed
assumptions and raised questions about how institutions manage these issues. While most past
studies examining the causes of transparency issues tend to focus on the investigators,® | felt
that collecting data on the institutional perspective would offer a unique viewpoint both
personally and to the broader literature. Collecting primary data and speaking systematically
and comprehensively with people on the front lines of transparency practice proved an
incredibly valuable experience and will no doubt inform my thinking as | move beyond my DPhil

and into the next stage of my career examining transparency in clinical research.
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7.8 Conclusion

Investment in the institutional governance of transparency is essential to achieving more optimal
transparency practice, including the use of registries. Universities and hospitals create the
environment and culture in which research occurs and share responsibility for ensuring it is
performed and reported to regulatory standards. This thesis has shown various issues with
reporting among non-commercial sponsors, however, facing political pressure, public research
institutions in the UK have made concerted efforts to improve their transparency practice.
Changes have ranged from better oversight and management of research, improved
communication with researchers, and innovative strategies for ensuring compliance and best
practice. The lessons earned from UK sponsors provide a template that can be adapted to aid in

improving the transparency of non-commercial sponsors in other contexts.

7.9 Chapter Summary

e UK public research institutions have reacted to political attention to transparency issues
by improving the way they manage the transparency of their clinical trial portfolios
through a variety of strategies.

e Barriers to transparency practice at these institutions are focused on three main areas: a
lack of resources to match responsibilities; technical complications with the use and
management of registries; and the constraints of the ability and knowledge possessed
by investigators to own transparency processes.

e Change in transparency behaviour can be instigated through both top-down political
pressure along with the diffusion of norms and best practices within the professional

governance community.
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Chapter 8: The Current Status and Future Direction of Clinical Trial Registries

8.1 Discussion

This thesis examines whether clinical trial registries are fulfilling their promise as tools for
transparency and accountability in clinical research. While the full answer is complex, the results
from this thesis show that clear gaps in the quality and availability of information on registries
remain and prevent them from reaching their full potential. The current global registry system is
the result of substantial effort and advocacy from a wide range of stakeholders. These efforts
were predicated on the idea that prospective public registration of clinical trials would have
benefits for the rigour, review, and reporting of the evidence for health interventions. Taking
stock of the current state of the registry system, through descriptive and applied research,
demonstrates that promise exists to aid accountability and transparency. However, additional
action is needed to ensure gaps in the use, management, and regulation of registries are

addressed.

8.2 Summary of Methods

Within this thesis, | drew on methods and techniques from a wide array of disciplines. A guiding
principle of my work has been to conduct studies that fulfil a public audit function and feed
results back to the relevant stakeholders. Audit is used in various areas of medicine to improve
performance by measuring current practice against clear standards.5®° Creating baselines of
performance and understanding the variation in that performance between stakeholders informs
future work aiming to track progress, understand why laggards exist, and how best practices

can best be implemented.

Resources like the TrialsTrackers are often described as fulfilling a “naming and shaming”

function, however, that was never viewed by my colleagues and | as their primary purpose.
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While there are certainly public accountability benefits to these resources*®, these were
primarily seen as tools to drive improvement by compiling and publicising transparency
measures not available by other means. For instance, when we were designing the EU
TrialsTracker, our manual grouping and curation of trials by sponsor was something most
individual institutions themselves did not have available. Studies throughout this thesis serve

explicit audit functions on both the micro (Chapter 3) and macro (Chapters 5, 6) level.

Collecting, analysing, and communicating my findings has drawn from a cross-disciplinary
toolbox to fulfil the mixed methods approach | envisioned when starting my thesis. My prior
training in epidemiology provided a framework for analysing the clinical trial registration and
reporting. Survival analysis was a particularly useful tool to analyse trial reporting as time-to-
event data and descriptive risk factor analysis helped explore associations that can inform future
research questions.®®! Additionally, building search strategies to find trial reports, essential to
Chapters 3, 4, and 6, draws from methods used in both evidence synthesis and bibliographic
research.?61:562-566 | earning Python was transformational for my research as it allowed for more
reproducible, efficient, and sophisticated data collection and analysis than would have otherwise
been possible. Lastly, | used qualitative analysis of semi-structured interview data, drawing on
thematic analysis and the framework method, to gain insights into institutional transparency

behaviour.545-547

8.3 Summary of Findings

This chapter synthesises my thesis research to inform key recommendations to improve the
global registry system so that it can better serve its transparency and accountability goals.
Chapter 1 outlined the overarching goals of the thesis and details on my experiences as a
researcher and Chapter 2 provided technical and historical background on the development of

the global registry system and its place in the broader research landscape.
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My original research spanning Chapters 3-7 covers seven individual studies. In Chapter 3, |
used Juul Labs, Inc., a major e-cigarette producer, as a case study to demonstrate how
registries can act as references for comparison of prespecification to published work. The
results of the studies examined were not made available on ClinicalTrials.gov and other
dissemination routes were found to contain incomplete disclosures of key outcomes and data.
This analysis also allowed for deeper considerations of the place of e-cigarette trials within the

regulatory transparency framework in the US.

Chapter 4 details my work on the DIRECCT project examining the reporting of Covid-19 clinical
trials. Preliminary findings showed that among trials completed during the first six months of the
pandemic the overall rate of rapid reporting was low, however, reporting was likely expedited
compared to standard practice. Registries were not commonly used for rapid results
dissemination. The variable quality of registry data potentially limits the precision and
completeness of our analyses. The final analysis of the DIRECCT project will significantly
expand the scope of these findings with a broader population of trials, longer follow-up time, and
the analysis of additional trial characteristics. Together Chapters 3 and 4 show the power of the
global registry system in providing access to evidence and detection of bias, but also highlights

shortcomings around data quality and the clarity of regulations that govern their use.

Chapters 5 and 6 build on prior work from the TrialsTracker project focusing on the US and EU
regulatory landscape. In Chapter 5 | found that reporting to ClinicalTrials.gov under the FDA
Amendments Act has increased over time however sponsors are not meeting their statutory
reporting deadlines. Assessing additional requirements showed higher compliance but notable

variation in sponsor’s ability to meet logistical and data management standards. Industry and
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larger sponsors were consistently better at compliance than their academic, non-profit, and

government counterparts.

Chapter 6 assessed how the EUCTR, the regulatory registry of the EU, has performed as a
source of reliable information on the results of clinical trials in line with legal guidelines and
requirements. Assessing data quality across the entire registry showed missing protocols and
completion information was concentrated amongst a few countries however this included many
of the largest research hubs in the EU. Results availability issues, however, were more
widespread. A close examination of results availability reveals that, despite notable gaps, the
EUCTR may function as a source of registered trial’s results at least on par with the literature.
However, there is significant scope to increase the utility of EUCTR through continued

promotion of routine reporting to ensure the results of trials enter the public domain.

Lastly, Chapter 7 assesses how UK public research institutions have approached and improved
the transparency of their clinical trial portfolios. The UK has stood out as a leader in ensuring
compliance with EU reporting guidelines despite overall poor performance throughout Europe.
This study showed that this is a function of political attention leading to discrete changes in
policy and practice at these institutions. UK universities and NHS trusts have initiated various
improvements, including centralised stakeholder committees, more direct sponsor office
oversight of trial responsibilities, and increasing awareness of reporting requirements among
investigators. Taken together, these three chapters present a broad view of clinical
transparency regulation and practice within some of the highest research output countries in the
world. The qualitative findings of Chapter 7 add much valuable context from institutions who are

directly dealing with the requirements assessed in Chapters 5 and 6.
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The overall aim of this thesis was to assess the current structure and function of the global
registry system. Chapters 3 and 4 clearly demonstrate the power of registries in the assessment
of evidence and reiterate their value, while highlighting the limitations that insufficient data
guality can impose on these efforts. Chapters 5 and 6 show how regulatory regimes in the US
and EU have attempted to address some of these shortcomings and ensure the results of
regulated trials are reported. Their impact has been notable but incomplete as gaps remain in
ensuring that regulations are clearly and consistently implemented, promoted, and actively
monitored to ensure compliance. Lastly, Chapter 7 provides context to these shortcomings and
offers evidence from the UK public research sector on how issues in the implementation of

transparency policies manifest and the best practices for overcoming them.

8.4 Implications for Policy and Practice

The data presented within this thesis highlight the current registry landscape and provide
insights into where action is needed. Revisiting each of the major research questions of my
thesis, detailed at the end of Chapter 2, provides a framework in which to consider what

improvements are needed and which stakeholders should act.

8.4.1 How do registries function as tools for transparency and accountability?

The advocates for a global system of clinical trial registration saw the potential for clinical trial
registries to serve a myriad of roles within the research landscape including reducing and better
recognising biases. In many ways this vision is being met. Thousands of clinical trials, and other
clinical research studies, are registered each year, often prior to commencement. The Covid-19
pandemic alone has seen over ten thousand studies registered within just a two year period as
captured by the ICTRP.'*” Applying even limited amounts of standardisation and curation to this
magnitude of data offers a tremendous resource for researchers. It allows quick and transparent

access to existing evidence and raw data that can be examined to answer and inform various
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research questions. Their use for accountability is also essential as a registration publicly notes
the existence and details of a trial. This allows for assessments of individual studies for post hoc
changes (like in Chapter 3) and audits of entire classes of trials (as in Chapters 4, 5 and 6).
When registries offer the ability to host detailed results, they can also serve as a method for
rapid dissemination independent of the journal publication process. Unfortunately, Chapters 3

and 4 do not support that this is currently the norm.

However, some of these functions would be best implemented and administered at the systems
level rather than as independent research projects. Much of the research in this thesis is filling
gaps that should be filled by other actors in the space. Regulators should better manage
compliance with laws and requirements when they exist. As the ICTRP currently guides the
development and direction of national registries, there should be ample opportunity for other
countries to consider how to more deeply integrate trial registries into their regulatory landscape

and ensure trials are registered and reported in a timely manner.

Research institutions, like universities, funders, and companies, should be managing
transparency of their clinical research portfolios to align with both ethical and legal standards.
Furthermore, individual researchers need to take their transparency responsibilities as vital to
the rigour of their research. Lack of attention at any of these levels is likely to lead to the
continuation of issues identified in this thesis such as poor reporting compliance and insufficient
data quality. Findings from Chapter 5 and 6 both show that regulation alone cannot ensure that
the registry data are kept complete and accurate over time. Journals also need to improve their

consideration and methods for dissemination of null findings.567-56°

Neglecting these issues has broader knock-on effects. If registrations are not properly

maintained, they become easier to dismiss and disregard and less essential to maintain, which
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leads to a negative feedback loop that undermines the entire system. The COMpare project
documented this first hand. This project involved sending letters to top journals about
undeclared outcome reporting deviations in published trials reports. The team often relied on
registry data to check prespecified outcomes if a pre-study protocol was not publicly available.
While all five journals assessed support CONSORT and ICMJE guidelines around the
registration and reporting of clinical trials, some pushed back considerably on the methods of
the project including criticisms of using registries as tools for accountability. Editors at Annals of
Internal Medicine dismissed registry data because registries “...do not routinely monitor whether
the data in the registry match the protocol, and may not be updated when the protocol changes”
and that “registry information can be incomplete or lack sufficient detail” while including “vague
and erroneous entries.” An editor at JAMA stated that “inaccuracies in the trial registration

documents are more of an issue for the individuals overseeing the trial registries.”®

Both journals are ICMJE board members giving them the significant power and influence to
ensure registry entries are kept up to date, checked for deviations, and properly declared as a
condition of publication. Instead, they have chosen to deprioritise registration as a tool to inform
editorial decision-making. This sends a powerful signal to trialists and institutions about how
much they should prioritise registration. The ICMJE’s decision to require prospective registration
was hugely influential but may ultimately end up a half-measure if ignored in practice.3
Transparency responsibility does not end simply with registration. A registry entry should be
seen as a canonical overview of how the details of a trial evolved over time. Concerted
systematic efforts are needed to raise registration from a check-box activity to an ongoing
routine responsibility. Writing in response to my piece in JAMA Internal Medicine assessing
FDAAA compliance, Drs. Deborah Zarin, former head of ClinicalTrials.gov, and Robert Califf,

former (and now current) FDA commissioner noted that:4%®
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...out-of-date, incomplete, or inaccurate trial information can distort understanding of the
evidence base and the research landscape...As a public resource, the trial registration and
results information in ClinicalTrials.gov is only as good as the quality, accuracy, and timeliness
of the data submitted by researchers and trial sponsors.

8.4.2 How are regulatory systems that require registration and reporting of clinical trials
functioning?

The use of registries as regulatory tools has been most complete in the US and EU. Under both
regulatory regimes certain types of interventional medical trials are required to register and
report the results of their clinical trials. These requirements have led to more consistent
registration and reporting practice. Prior work has shown increased reporting under FDAAA,
even prior to the Final Rule and large commercial sponsors are excellent at compliance, as
demonstrated in Chapters 5 and 6 and in prior work, increasing transparency into their research
portfolios. 1939296297419 The presence of regulations has a demonstrable effect on stakeholder
behaviour. Under the FDAAA the one-year reporting deadline led to a sharp spike in reporting
behaviour around the deadline (Figure 5.3a). In the EU, even with various issues in the
implementation, the very existence of reporting guidelines provided the fuel for the UK SciTech
Committee to pressure sponsors to improve reporting. However, for either system to fully meet
their transparency goals non-compliance must come with at least the potential for real, but fair

and proportional, consequences.

The FDA has stated multiple times that they value voluntary over coercive compliance with the
FDAAA. The political environment and limited resources may indeed make this the most viable
regulatory option. However, enforcement cannot become so lax that it undermines the credibility
of the entire system. It took 17 years for the FDA to send their first official public notice of
noncompliance to a sponsor under the FDAAA.3* It has yet to be seen if this signals the

beginning of more active enforcement activities. The re-appointment of Dr. Robert Califf, a vocal
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proponent of transparency, as FDA Commissioner may have real ramifications for how FDAAA
is implemented at the agency.*?5°57° Yet the slow pace of enforcement has likely already led to
low awareness of requirements and atrophy of the resources needed to address reporting
requirements where they did exist. The disappointing reporting rates of non-commercial and
small sponsors shows that in relatively low resource settings, compliance will not be prioritised if
there is no risk of consequences. Furthermore, the FDA should consider casting a wider net in
promoting compliance. The current enforcement regime appears random and ad hoc. While
imposing fines can remain a measure of last resort, the FDA could consider implementing more
proactive and widespread early warnings to out-of-compliance sponsors. This would serve as
the first step on an escalation pathway to pre-notice letters, official notices of non-compliance,

and finally sanctions.

The FDAAA TrialsTracker shows that trials covered under the law can reasonably be identified
and tracked at scale through automated methods. In mandatory reporting to Congress under the
21st Century Cures Act, the US Department of Health and Human Services reported the
number of newly registered applicable clinical trials using a nearly identical logic to the FDAAA
TrialsTracker, confirming this capacity exists within the relevant agencies.*® While the back-end
ClinicalTrials.gov system does give some warning to sponsors about failures to report,3?® more
proactive outreach could more fully ensure sponsors are aware of their responsibilities. If
continued non-compliance requires further escalation, then the FDA can do the more complex

work of considering additional non-public information about a trial’s status under the FDAAA.

€€ From the 21st Century Cures Act, Section 2052 Second Report on Clinical Trials, shared via personal
communication with Christopher Morten and Dr. Reshma Ramachandran.
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A similar lack of attention to enforcement and compliance has also led to issues in the EU. A
lack of monitoring, attention, and any penalties for poor performance has compromised the
transparency goals of the EU regulations. Chapter 6 clearly shows that various aspects of the
regulatory process were unevenly implemented and maintained in member states. It is
inexcusable that the EMA would allow national authorities to seemingly ignore their basic
regulatory transparency responsibilities without any public comment or acknowledgement.
Similarly, while public pressure based on my group’s independent tools has impacted reporting
expectations to some extent, it was short-sighted and insufficient for European decision-makers
to implement requirements with no formal enforcement mechanisms. One news report

summarised the EMA'’s position:8°

The current rules stem from 2001 European guidelines that Fergus Sweeney, head of the EMA
clinical studies and manufacturing task force, calls ‘soft legislation.” Whether they represent a
legal obligation or merely a recommendation is ‘splitting hairs,’ he says.

However, this distinction seems to have been critical in practice. In that same article a
representative of the Amsterdam University Medical Centre (AUMC), one of the largest trial
sponsors in Europe, said they saw “no advantage in double registrations or in doubling
researchers’ administrative burden” and would not address their poor reporting practice.
Another one of Europe’s largest sponsors, Public Assistance Hospitals of Paris (AP-HP), when
confronted about their poor reporting, simply dodged the question with reference to their efforts
to “strengthen transparency of studies in progress and promote scientific integrity” which
apparently did not include meeting EU guidelines. As of February 2022, just 4 due trials from
AP-HP have results and AUMC has just 6 reported on the EU TrialsTracker. This is in addition
to dozens of trials incorrectly listed as “Ongoing” which was shown to be a major problem in

Chapter 6.189571
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When regulators and sponsors in Norway were confronted by advocates about poor reporting
they acknowledged the issues but either gave excuses with no concrete plans for further action
or cited the coming new regulations as a reason to wash their hands of the former
requirements.>’? While it would be a massive oversight to ignore the continued development of
the EUCTR as a comprehensive source of nearly 20 years of clinical trial data, the new EU
regulations could present an opportunity to address this poor behaviour moving forward. This,
however, will take concerted efforts from a range of stakeholders to promote this behaviour. As |
detailed in a BMJ editorial:®®

The new EU regulation empowers member states to create and enforce sanctions and penalties
for non-compliance, and this work should begin immediately...ethics committees and funders
should also consider their responsibilities...Academic institutions should educate researchers
about their statutory responsibilities. Actively managing research portfolios to ensure robust
record keeping and oversight can help, and globally there is a growing profession of specialised
staff charged with improving compliance. Any institution choosing to sponsor a trial should
engage with this basic housekeeping now to avoid future issues.

8.4.3 How Do Institutions Manage Their Trial Transparency Responsibilities?

The behaviour of institutions emerged as a particularly important theme throughout my thesis.
Sponsors of clinical trials are the organisations that take on responsibility for the conduct of a
trial and ensuring regulatory responsibilities are met. Major commercial sponsors are excellent
at meeting regulatory transparency responsibilities (Chapters 5 & 6) however academic
institutions lag behind their peers. Chapter 7 examined this topic in-depth through interviews
with research governance and management personnel at UK public research institutions. UK
non-commercial sponsors have been leaders in meeting regulatory transparency
responsibilities, and it appears that attention to the issues from politicians was no small part in

this process.

Raising awareness and capacity for trial reporting responsibilities at academic institutions

should be a clear priority for regulators. As the landscape shifts in the EU and UK, there needs
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to be consistent lines of communication from regulators, to institutions, to their investigators.
Building knowledge and skills for registration and reporting requirements among research staff
was a key priority that emerged during interviews in Chapter 7. However, there also needs to be
better recognition of research governance and sponsorship as a discrete investment in the good
conduct of clinical trials. The disparity in resources between academic and commercial

sponsors likely goes a long way in explaining the difference in compliance.>”

Funders should also be more open to inclusion of line-items for sponsorship and governance
costs in funding applications to ensure proper staffing and capacity for oversight. Otherwise,
with limited resources, sponsors are incentivised to focus on the most tightly regulated classes
of trials rather than their entire portfolio. Designating certain trials, like CTIMPs, as worthy of
higher scrutiny arbitrarily de-emphasises the importance of rigour and transparency of research
into other types of interventions. As the UK attempts to move to a new proportional but rigorous
regulation of clinical trials,5?* stakeholders should consider how to improve and promote
investment in sponsorship and governance as this is what will ultimately determine whether their

goals are met.

8.4.4 Creating Norms Around Transparency and Accountability in Science

Taken together, the insights from examining each of these research questions demonstrate the
need for a structural change to better prioritise and invest in transparency practice. Establishing
this global system of clinical trials required substantial time and resources from a variety of
stakeholders. The herculean task of repeatedly articulating the need for this investment over
decades, and eventually turning that into real, useful research infrastructure should not be
undermined by a failure to adopt and coordinate best practice between organisations within the

institution of medical research. With the digital infrastructure of registries already in place, the
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necessary changes require small improvements to policies and procedures that can multiply the

value and utility provided by registries.

In Chapter 7, | examined how neo-institutional theory provided a framework through which to
understand how transparency practice within UK public research universities and hospitals
changed in response to a variety of new pressures and inputs within the environment.*>*>°® This
framework can be expanded to the broader global practice of transparency in science as it
relates to registries. Macfarlane and colleagues summarise how, under this theoretical
framework, institutions™ are influenced by “three broad types of social forces or ‘pillars’:
regulative (laws and contracts which stipulate what must happen), normative (assumptions and
expectations about what should happen) and cultural-cognitive (taken-for-granted scripts and

mental models about what generally does happen).”>®®

Throughout this thesis are examples of how each of these pillars have impacted the current use
of registries within the broader medical research environment. In the years following the
paroxetine scandal, registration became compulsory through various mechanisms. The most
obvious form of this is via the legal requirements examined in Chapters 5 & 6 of this thesis.
However, coercive action to promote registration was also instituted by major journal editors and
funders.'®%227 Trial registration became a condition of interacting with these vital academic
organisations. These occurred alongside explicit normative change as, for instance, the 7th
revision to the Declaration of Helsinki adopted language requiring registration and reporting of
medical research in 2008.1%* While there has been mixed uptake in academic research

organisations requiring registration from their sponsored research?3¢3%* these other

f Here, defined as “social structures that have achieved a high degree of resilience.”
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requirements have made registration expected and routine, even if imperfectly

implemented.257:574

While the act of registration itself has largely become an accepted part of conducting clinical
trials, this is often where the obligation ends. The next step, in turning that registration into a tool
to reduce bias and improve the rigour of clinical trial reporting, requires further action.
Regulations that require data on registries to be maintained, and ensure results are
disseminated, exist but their implementation and oversight by officials is often neglected as
shown in Chapters 3, 5, and 6. At times, regulators are actively standing in the way of ensuring
registration data is used effectively.>”® Most registries outside of the US and EU have relatively
limited capacity to host results with many only offering links to external publications, the
minimum standard per the ICTRP, as detailed in Chapter 2. These publications may or may not
exist in the first place. However, even when this capacity does exist, it isn’t necessarily being

used to its full effect for rapid dissemination as shown in Chapter 4.

Even when reports do make it into journals, it is not a given that registrations are checked to
ensure accurate and unbiased reporting, as shown in Chapter 3 and prior work.®*>* Chapter 7
provided numerous anecdotes of investigators whose manuscripts were turned away from elite
journals because of a failure to prospectively register. However, while binary assessments of
prospective registration exist at some journals, there is little attention paid to ensuring what goes
into a manuscript aligns with what was prospectively registered. When publication does occur
with reporting issues, the occasional letter to the editor may be written in response, and that
letter might be published, however this rarely leads to any substantial action and does not offer
a systemic solution to biased reporting.35283.294.576 \While some funders require registration, only
recently have they begun to implement monitoring that informs ramifications for non-compliance

including potentially barring investigators from future grants.?27:228:53
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As the registry infrastructure already exists, following substantial investment of resource,
ensuring they are properly utilised is a matter of changing policy and norms. However,
responsibility within the space is diffuse and stakeholders can point to each other as those with
the real power to enact change. The journals, funders, universities, and relevant regulators that
could impact this area are deeply entrenched in their positions and bureaucratic processes. It
will take a concerted organised effort to recognize the important role of registries, beyond simply
a signal of pre-specification, and ensure take advantage of the full capabilities of registries.
Shifting institutional behaviour requires a shift in the environments in which these organisations
operate. Various actors are working towards improvement in this space and are attempting to

change behaviour in favour of transparent and rigorous research as a default.

Chapter 7 offers some examples of where these new positive forces for culture change
originate. For instance, public audit has proven a powerful tool in the UK context. The
TrialsTracker project was cited as offering sponsors access to information about gaps in their
reporting and creating a clear performance metric that can be tracked by interested parties over
time.*3 Users of the TrialsTracker have included trial sponsors, civil society advocates, and
members of Parliament. In the UK, the SciTech Committee’s attention to the issue changed
organisational priorities as seen in Chapter 7. This committee’s interest in good science has
continued with a recent inquiry on reproducibility.>”” Civil society organisations have also played
key roles in calling out bad behaviour and amplifying good behaviour.2358 Public audit allows
third parties a tool with which to advocate for change. The work of TranspariMED is indicative of

the power even a small organisation can have when provided with the necessary data.

Other organisations, like the growing number of national reproducibility networks (RNs), are

committed to working with academic institutions to improve the quality and reproducibility of
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their research through promotion, coordination, and education around principles or rigorous
research. These networks are not limited to biomedical research, and go beyond promoting just
preregistration, however they can play a key role in building momentum for normative and
cultural change within a broad network of Universities that will undoubtedly reach the clinical
trial community, for instance through advocating for the wider adoption of registered reports.>”®
Cross disciplinary exchanges of ideas around registration, and other open science principles,
can also promote new ways of working and managing improvements.?23! As of early 2022, the
UKRN has institutional leads from 22 universities, the German RN lists 24 local initiatives and
stakeholders, the Italian RN list 37 members, and at least eight other countries have either

developed or are developing their own local networks.>&

This level of incremental but widespread change across academia is difficult but not impossible
with the Open Access movement providing a recent example of a successful ongoing campaign.
While the idea of providing increased access to scientific outputs is not a new one, the
movement of journals online at the turn of the century increased calls for a democratisation of
knowledge.>81°82 These calls were compelling, especially when considering the large amount of

research that originated from public grants and public research institutions.>83

Today, open access publishing is prioritised by various stakeholders and has led to changes in
infrastructure, policy, and funding models. Major funders often require the outputs of funded
research to be published open access.*®-°8 The Plan S initiative to promote Open Access in
Europe is made up of major national and charitable funders from throughout the continent
including the European Commission.®®” The Research Excellence Framework in the UK
requires universities to maintain open access repositories of published work for inclusion in
assessments.>® Many publishers have “Open” titles alongside their main titles (e.g., BMJ,

JAMA), others offer open routes alongside traditional routes (e.g., Nature), and some are built
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entirely on an open model (e.g., PLOS, eLife, F1000). Open publication is usually accompanied
by (sometimes exorbitant) upfront payments. Open access is not without its detractors®8-59
noting, for instance, significant barriers to Open Access publication for some groups and the rise
of predatory open access journals. Yet adoption has been substantial and widespread driven by
actions across each of the pillars of neo-institutional theory. The organisations that have
embraced and promoted the open access movement are the same ones that could address the

current registry landscape.

The same momentum that led to the creation of registries and proliferation of registration
requirements must be reinvigorated through continued articulation and demonstration of the
value of registries as essential research infrastructure that demands routine use, upkeep, and
investment. It should not take another paroxetine scandal before these changes are seriously
considered. Instead, proactive, positive shifts in behaviour across many of the organisations
who have acted before is required to shift the role of registration in ensuring more rigorous and

unbiased clinical research.

8.5 Strengths and Limitations

The recommendations and conclusions of this thesis need to be viewed in light of its strengths
and limitations. Each chapter details the strengths and weaknesses of individual studies and
here | examine some overarching considerations. One strength across multiple studies is the
scale of the data being examined. Chapters 4, 5, and 6 are all based on the most complete and
comprehensive collections of public data available with analyses implemented across the entire
dataset. Being able to work at this scale is incredibly valuable for conducting comprehensive
analyses and drawing more accurate and widely applicable conclusions. However, this thesis
does not operate solely at the macro-level. Chapters 3 and 6 also consider trial transparency

issues at the level of individual trials. Analysis populations in this study ranged from a case
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series of five trials to nearly 40,000 trials across the entire EUCTR and from a sample of 500
trials to the entire Covid-19 research response. This multi-level view of transparency issues is
incredibly valuable as specific examples provide context and meaning to the conclusions

reached using summary data.

Additionally, the mixed methods approach of this thesis allowed a broader depth and richness of
findings. Chapters 3-6 all detail specific problems with keeping registries up to date, reporting
the results of clinical trials in a full and timely manner, and at times ensuring registered trials
even appear on the public registry. Chapter 7 offers further depth and context by bringing the
research questions raised by these studies to sponsors to see how and why they occur and can
be addressed. Moving from describing the issues, to exploring ways to fix them, is a key step in
ensuring my thesis offers not only a comprehensive view of the issues but begins the

conversation about how to address them.

Finally, | aimed to incorporate open science practices throughout my thesis wherever possible.
All of the processing and analytic code and study data are available to ensure reproducibility
and allow others to inspect and build on my findings. As of submission, only my interviews from
Chapter 7 have not been fully released as | would like to conduct final anonymisation checks on
the full transcripts. My plan is to deposit the data using the UK Data Service ReShare program?

and make the interviews available alongside any potential publications that arise from that work.

My open science practice also grew and improved throughout my thesis. My final two analyses
were both preregistered, and my two most recent publications were both made available as

preprints ensuring widespread access and the opportunity for pre-publication review. | already

99 Details of the ReShare service available at https://reshare.ukdataservice.ac.uk/
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have additional protocols preregistered in anticipation of future studies | will complete as part of
my postdoctoral research. As my own open science practice grew, | also aimed to educate
colleagues about these practices by co-running a departmental ReprodicibiliTea Journal Club
introducing open science principles and holding discussions of their pros and cons. Moving
forward, | aspire to be an example and a resource for colleagues who wish to learn about and

use best open science practices in their research.

My thesis also had limitations. My work is primarily observational and descriptive in nature.
While this was appropriate to address my specific research questions and vital to gain a deeper
understanding of the global registry environment, it also clearly established a need for the
development and testing of interventions to improve practice. Dr. Isabelle Boutron provides an
excellent example of a researcher who is able to conduct impactful descriptive work?51:3%
alongside innovative interventional research aimed at improving scientific practice including
randomised assessments aiming to reduce spin and improve timely trials reporting.435-591
Creating similar studies to assess interventions to improve the complete and timely reporting of

clinical trials, and other aspects of research integrity, is a goal for the next phase of my career.

Unfortunately, another cross-cutting limitation of this thesis is also a key finding of the thesis: the
data quality of registries is incredibly variable both within and between registries and impacts
assessments that rely on these data. The findings in this thesis clearly demonstrate the issue.
On ClinicalTrials.gov, one quarter of all trials required by law to verify data annually had failed to
do so; on the EUCTR completion information, and entire protocols from some countries, were
routinely missing. This issue may be even worse on other registries not governed by strict
regulations. My experience closely examining the Covid-19 clinical trial landscape has
reinforced that this issue remains widespread and problematic. In some instances, these were

so noteworthy | felt compelled to act; | have written one letter to the editor about a Covid-19 trial
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with an egregious violation of registration best practice and have another currently under
review.® This limitation manifested throughout my thesis in a number of ways: assumptions
around the FDA-coverage of Juul Labs trials could be challenged even though their own data
stated they were covered; missing data on the EUCTR necessitated more complex and less
precise methods for inferring trial completion; and poor registration of Covid-19 trials
complicated searches for results and analyses of reporting. All of these areas had an impact on

the conduct, analysis, and interpretation of my findings.

Lastly, some of the methods used in this thesis, like manual trial searches and qualitative
analysis, were incredibly resource intensive. When designing the studies presented in Chapters
6 and 7, | planned for additional collaborative input that would allow for more dual searching of
trials or coding of interview transcripts. | was able to institute some measure of this in both
studies but not to the full extent originally planned given the commitment required and delays
due to the Covid-19 pandemic. That said, examining and reflecting on both analyses did not
raise any major issues that | could not adequately address in order to confidently share my

findings.

8.6 Future Research

Each chapter in this thesis contains an overview of where | believe future research is needed in
that area, and my own future plans in that space. In this section, | group some of these ideas,
with additional related opportunities, into two potential programmes of research that | would like

to pursue following my doctorate.

8.6.1 Building Better Tools for Transparency and Research Integrity
The TrialsTracker project was built on the idea that providing ongoing tracker tools increases

impact beyond static academic papers. Rather than producing cross-sectional analyses where
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fixed findings are produced from raw data sitting in an obscure CSV, the Tracker websites
provide an ongoing live look at summary and per-trial compliance. A key goal will be finding
funds to maintain, expand, and grow the TrialsTracker project. One natural future project would
be building a Tracker for the new EU CTIS portal that allows rapid audits of compliance when
trials start coming due over the next few years. This will provide immediate feedback about
where investment and attention are needed as regulatory bodies and trial sponsors begin
operating under the new regulatory regime. Additionally, sponsors can be supported in tracking
their portfolios proactively rather than having to retrospectively scramble to address reporting
issues as happened with the old system. New UK-specific regulations may also necessitate the
creation of audit tools based around the ISRCTN and provide opportunities for interventional
research to create better evidence on the best ways to promote transparency in clinical

research.

The functionality of the current Trackers can also be extended, for instance a long-time ambition
of the TrialsTracker project has been to create automated bespoke alerts and reports for
sponsors and investigators that allow early notifications of when a trial becomes due and
overviews of their entire portfolio. Prior research has shown that early alerts about due trials
may aid timely reporting.**® Tracking additional metrics and statistics, for instance grouping by
locations, therapeutic areas, start and completion years, or compliance with additional
requirements (e.g., those analysed in Chapter 5) would provide additional value for sponsors,

researchers, and the public.

| also hope to extend my work beyond the TrialsTrackers to new tools and research that
promotes transparency and open science practice. | have already begun work on the
RetractoBot project which aims to send alerts to authors that cite retracted papers to reduce the

spread of future citations. | will be leading the implementation of a trial testing the service’s
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impact over the coming years and the eventual manuscript is already accepted as a registered
report. | have also worked with colleagues in the US and Australia to develop a research
programme focused on building and assessing the impact of an automated conflict of interest
disclosure check system during manuscript submission using the US Open Payments database

that we are attempting to get funded.

Other broad areas that | am interested in pursuing include developing Python libraries and
packages that aid in programmatic interaction with registries like ClinicalTrials.gov, automated
methods to recognise misconduct like p-hacking in clinical trial reports and enhancing the
accessibility of registry data. Each of these areas would challenge and push me to further

develop and grow as a researcher building on many of the skills | gained during my doctorate.

8.6.2 Developing a Deeper Understanding of Transparency Research and Practice

As | developed my thesis research programme, there were additional projects | considered, and
even started pursuing, but were not included in this final document. These ideas either required
more time and resources than | had available, required additional planning and development, or
were delayed due to Covid-19 and could not be completed. Overall, the breadth of the analyses
in my DPhil was already ambitious and it would have been difficult to include further analyses. |
have every intent of returning to and continuing pursuit of these projects in the future. There is
no shortage of areas that require further examination of clinical trials transparency. One
particularly exciting project to pursue would be updating the review on reporting of registered
trials by Schmucker and colleagues.” Since this study was published in 2014, there has been
considerable additional research published in this area. By my rough estimate, there are at least
40 studies to be considered in this updated review. As | did not conduct a systematic review as

part of my thesis this is a target area for future professional development.
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Results quality on registries is another area | would be interested to further examine. This topic
has been covered extensively by other examining results on ClinicalTrials.gov.2°1:252254.255 Ag the
reporting of results becomes a key element of registry standards, it is essential that the research
community understand what quality of results information can be expected to appear on
registries. Examining the quality of results on the EUCTR, and the new CTIS system, would
further build on research presented in this thesis. | have conducted preliminary scoping of a
study to characterise reporting practices more broadly across ICTRP primary registries.”? The
beginnings of this project were presented in Chapter 2. This work could be especially timely as
the ICTRP may soon be considering more robust and unified minimum standards for trial results

on registries.""

There is also considerable room to build and expand on my qualitative work from Chapter 7
detailing institutional policies and procedures. | have collected documentation from top UK
public research institutions on transparency management that | plan to examine using
gualitative document analysis. This work will inform the creation of resources like model policies
and support further harmonisation across the UK governance landscape.®®? Furthermore, there
is ample opportunity to apply similar in-depth interview methods to other stakeholder groups
including trial investigators, commercial sponsor representatives, regulators, and trial
participants both within and outside the UK. Each of these groups can offer additional
perspectives on the value of transparency, how it occurs in practice, and how the current
system creates barriers or promotes best practice. This would be particularly valuable in EU
member states as new regulations come into effect as it would provide insights into how current
institutional and regulatory best practice occurs throughout the continent and allow cross-

cultural comparisons of clinical research management and views on transparency topics.

hh personal communication with ICTRP steering committee member.
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8.7 Final Reflections

Undertaking this thesis work has been the most difficult, but also the most rewarding, thing |
have ever done. Pursuing my doctorate was something | had long considered but was never
quite sure if | would have the opportunity. As | complete my thesis, | look back at the skills I've
developed and the research I've produced with great pride and excitement about what will come
next. Writing this thesis has allowed me time to reflect on these accomplishments and plan out
the next steps for my career. When | first came to work at Oxford in 2017, | was a junior
researcher who had yet to even be co-authored on a research paper. Now, many papers,
editorials, and reviews later I'm increasingly viewed as a peer by experts in my field. I've had the
pleasure of meeting and exchanging ideas with many of the pioneers mentioned throughout my
thesis. During my degree, I've been asked to speak to various groups, give interviews to news
organisations,**47:5% provide advice and perspective to colleagues, and even serve as an
invited lead author in pieces for The BMJ and Nature.?%32 The transition from novice researcher
to expert is a natural outcome of immersing yourself deeply in an area but deserves reflection

and acknowledgement.

Still, even as | grow in confidence as an academic, | also need to humbly respect the limits of
my knowledge and how much there is still left to learn and grow as a researcher. Whether that’s
conducting my first systematic review, building a data-driven Django app from scratch, or sitting
with my copy of Rethinking Statistics to finally try and wrap my head around Bayesian statistics
there is plenty to explore. | also hope to further pursue opportunities for teaching and
mentorship as a postdoc. While | had some experience working in conducting trainings and
aiding in a one-day course, more formally teaching students is something | think | could

meaningfully contribute to and enjoy.
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Lastly, I'm very interested in pursuing experiences that could bring a deeper perspective and
understanding to my work. My research has naturally led to an interest in the ethics and function
of academic journals and I've been increasingly called on to act as a reviewer. I've found the
process to be interesting and insightful and believe pursuing editorial positions could be
rewarding on numerous fronts including fostering better understanding of where to intervene.
Another idea I've discussed with colleagues is developing ways for researchers interested in
clinical trial management and oversight to gain direct experience in these areas that would
otherwise not be available. If one isn’t a trialist, clinician, or statistician, there are few chances to
see a trial up close even though this would be an incredibly valuable opportunity. This could
take the form of sitting on a Data and Safety Monitoring Board as a non-voting member or
shadowing colleagues working on trial management. It’s difficult to say if something like this
would be possible, but these are the types of experiences | would like to pursue and develop so

that I, and others, could gain valuable perspective and grow as researchers in this area.

8.8 Concluding Remarks

This thesis provides a mixed methods approach to examining the current state of clinical trial
registration as a tool to improve transparency and accountability. The research presented
examines how registries can better fulfil their goals, highlight where shortcomings still exist, and
explore ways to address them. Clinical research is unique in academia as essentially the entire
global research agenda is publicly indexed, searchable, and available for use and audit by any
interested parties. The development of this global clinical trial registration system has been a 40
year process and further progress demands additional attention and investment. This thesis
provides insights into how research policy and practice requires constant effort in order to
progress and ensure more rigorous, transparent, and unbiased research is created to inform

clinical decision making and health policy.
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Appendices

Chapter 3

Appendix 3.1: Additional Design Details of Included Trials

NCT03463837

This was a parallel group trial in which 90 adult smokers were randomised to one of six arms:
four arms exclusively used different flavoured Juul 5% products, an active comparator arm
smoked their standard combustible cigarettes, and a control arm abstained from smoking. The
primary outcome was the change in biomarkers of exposure in urine or blood over the five day
study period. Secondary outcomes included changes in ten additional biomarkers, three
measures of nicotine absorption, product use, smoking urges, measures of product satisfaction

and future intent to use, and any adverse events (AES) or device malfunctions.

NCT03605641

This was an open label study to examine emissions across three different environments for a
Juul device, a competitor device (Vuse solo), and conventional cigarettes. According to the
registry entry, 46 adult smokers were assigned one of these arms and asked to vape or smoke
across residential, office, and hospitality environments. The study lists 12 primary outcomes

measuring specific constituents of exhaled breath (h=4) or room air following product use (n=8).

NCT03593239

This was an open label, randomised, crossover study intended to examine the nicotine
pharmacokinetics of various Juul 1.7% and 5% nicotine salt products. Overall, 24 adult smokers
were to be enrolled. It is unclear from the registry entry exactly how participants flowed through

the trial and were assessed. The primary outcomes were four nicotine pharmacokinetic
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measures: concentration maximum (CMax), time to CMax, Cmax-baseline and Area Under the
Curve (AUC), and AUC 1 hour-baseline of nicotine. The two secondary outcomes were

measures of exhaled CO and user satisfaction.

NCT03596034

This was an open-label, single-arm study to assess “puff topography” (PT) in adult smokers
using the “Juul 5% Electronic Nicotine Delivery Systems” product. The study enrolled 30 adult
participants whose PT was evaluated on days 1 and 15. The primary outcome was various
measures of PT including the duration, volume, peak flow rate, average flow rate, and inter-puff
interval. There were seven secondary outcomes including self-reported use of the product and
subjective measures of various smoking-related areas (e.g. nicotine dependence, smoking

urges).

NCT03719391

This was an open label randomised crossover study intended to examine the nicotine
pharmacokinetics of various Juul 5% nicotine salt products, Vuse Solo e-cigarettes, Nicorette
4mg nicotine gum, and standard combustible cigarettes in 67 adult smokers who were each
exposed to each product. The primary outcome was vaguely specified as pharmacokinetic
measurements of nicotine uptake in the plasma with details “provided in the SAP” however no
statistical analysis plan could be located. Secondary measures included exhaled CO,
measurements of blood pressure, heart rate, product use, safety/tolerability and various
subjective scales (product evaluation, intent to use, nicotine withdrawal, direct effect, and

product liking).
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Chapter 5

Appendix 5.1: Description of Study Cohort by Start Year

Trials with

% with Any

%

Year Total % P Results 95% CI | Compliant Trials S 95% CiI

1991 1 .02 1 100 0 0

1994 1 .02 1 100 0 0

1997 1 .02 0 0 0 0

1998 2 .05 1 50.0 1.9-98.1 0 0

1999 3 .07 2 66.7 9.6-97.4 1 33.3 2.6-90.4
Start Year 2002 4 1 1 25.0 2.4-82.0 0 0

2003 3 .07 1 33.3 2.6-90.4 0 0

2004 11 3 9 81.8 47.4-95.7 5 45.5 19.4-74.3

2005 17 4 12 70.6 45.0-87.6 6 35.3 16.4-60.3

2006 27 .6 19 70.4 50.6-84.6 7 25.9 12.7-45.7

2007 22 5 15 68.2 46.1-84.3 8 36.4 19.0-58.2
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2008 44 11 30 68.2 53.0-80.3 20 45.5 31.4-60.3
2009 68 1.6 50 73.5 61.7-82.7 30 44.1 32.8-56.1
2010 90 2.1 63 70.0 59.7-78.6 38 42.2 32.4-52.7
2011 136 3.2 86 63.2 54.8-70.9 48 35.3 27.7-43.7
2012 233 55 171 73.4 67.3-78.7 108 46.4 40.0-52.8
2013 388 9.2 267 68.8 64.0-73.2 156 40.2 35.4-45.2
2014 501 11.9 359 71.7 67.5-75.4 230 45.9 41.6-50.3
2015 801 19.0 539 67.3 64.0-70.5 334 41.7 38.3-45.2
2016 943 22.4 604 64.1 60.9-67.1 414 43.9 40.8-47.1
2017 787 18.7 401 51.0 47.5-54.4 275 34.9 31.7-38.3
2018 126 3.0 54 42.9 34.5-51.7 42 33.3 25.6-42.0
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Appendix 5.2: Sensitivity Analysis - ACT Only Cohort Description

Total ACTs | Trials with % with Compliant
Variables (% of Total) Results Results 95% CiI Trials % Compliant 95% CiI
Trials 883 440 49.8 46.51t053.1 306 34.7 31.6t037.9
Non-Industry 400 (45.3) 174 38.7 38.7 t0 48.4 102 255 21.510 30.0
Sponsor Industry 478 (54.1) 263 50.5 50.5t0 59.4 203 42.5 38.1t0 47.0
Class: US Gov 5(.6) 3 16.8 16.8t0 91.7 1 20.0 21to74.4
Industry Collaborator 119 (13.5) 56 47.1 38.21t056.1 41 34.5 26.41t043.5
US Gov Collaborator 26 (2.9) 17 65.4 45.3t0 81.2 10 38.5 21.81t058.3
Phase 1/2 38 (4.3) 15 39.5 25.2t055.8 12 31.6 18.7 t0 48.0
Phase 2 186 (21.1) 100 53.8 46.5 t0 60.8 75 40.3 33.5t1047.6
Phase 2/3 20 (2.3) 10 50.0 289t071.1 8 40.0 21.0t0 62.6
Phase 3 114 (12.9) 76 66.7 57.5t0 74.7 57 50.0 40.91t059.1
Phase 4 147 (16.7) 70 47.6 39.6 to 55.7 46 31.3 24.310 39.3
Phase: N/A 378 (42.8) 169 44.7 39.81049.8 108 28.6 24410 33.3
Terminated 124 (14.0) 77 62.1 53.2t0 70.2 54 43.5 35.1t0 52.4
Reached Full Completion 843 (95.5) 425 50.4 47.0t053.8 293 34.8 31.6to 38.0
Trial Contains a Drug 459 (52.0) 245 53.4 48.8 to 57.9 176 38.3 34.0t0 42.9
Trial Contains a
Biological/Vaccine 38 (4.3) 25 65.8 49.31t0 79.2 19 50.0 34.410 65.6
Trial Contains a Device 394 (44.6) 180 45.7 40.8 to 50.6 119 30.2 25910 34.9
Trial Contains a Diagnostic
Test 12 (1.4) 6 50.0 23.4t076.6 4 33.3 12.5t0 63.7
Trial Contains a Radiation
Treatment 2(.2) 1 50.0 1.9t098.1 0 0 =
Trial Contains a Combination
Product 8 (.9) 25.0 5.7 t0 64.9 --
Trial Contains a Genetic 0 0 -- --
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Treatment

US Only 622 (70.4) 326 52.4 48.510 56.3 213 34.2 30.6 to 38.1
US and Other
County 98 (11.1) 76 77.6 68.21t0 84.8 66 67.3 57.41t075.9
No US
Location 143 (16.2) 37 25.9 19.3to0 33.7 27 18.9 13.3t0 26.2
No Location
Trial Location:| Data Available 20 (2.3) 1 5.0 .71029.3 0 0 -
First Quarter
(2-12) 339 (38.4) 102 30.1 25.4t0 35.2 63 18.6 14.8to 23.1
Second
Quarter (13-
219) 275 (31.1) 131 47.6 41.8 t0 53.6 86 313 26.1t0 37.0
Total No. of
Trials on Third Quarter
Register for (221-910) 157 (17.8) 108 68.8 61.1to 75.6 76 48.4 40.7 to 56.2
Trial's Fourth Quarter
Sponsor (925-3276) 112 (23.7) 99 88.4 81.0t0 93.2 81 72.3 63.31t0 79.8
2017 757 (85.7) 386 51.0 47.4t0 54.5 264 35.0 31.6t0 38.3
Start Year 2018 126 (14.3) 54 42.9 34.5t051.7 42 33.3 25.61t042.0
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Appendix 5.3: Sensitivity Analysis - Crude and Adjusted ORs for ACT Only Cohort

Variables

Any Results Crude
OR (95% CI; p value)

Any Results Adjusted
OR (95% CI; p value)

Compliant Crude OR
(95% CI; p value)

Compliant Adjusted
OR (95% CI; p value)

Non-Industry

Ref

Ref

Ref

Ref

Industry

1.59 (1.22-2.07; 0.001)

2.58 (1.72-3.89; <0.001)

2.16 (1.62-2.88; <0.001)

3.92 (2.49-6.19, <0.001)

Sponsor Class US Gov

1.95 (0.32-11.79; 0.468)

4.37 (0.67-28.42; 0.123)

0.73 (.08-6.61; 0.780)

2.13(0.22-20.33; 0.511)

Industry Collaborator

0.88 (0.60-1.30; 0.516)

0.90 (0.56-1.45; 0.658)

0.99 (.66-1.49; 0.961)

1.22 (.74-1.98; 0.436)

US Gov Collaborator

1.94 (0.85-1.11; 0.707)

2.77 (0.95-8.10; 0.062)

1.18 (0.53-6.24; 0.679)

1.61 (0.59-4.39; 0.354)

Phase 1/2

0.33 (0.15-0.70; 0.004)

0.28 (0.12-0.72; 0.008)

0.46 (0.21-1.00; 0.051)

0.66 (0.25-1.72; 0.394)

Phase 2

0.58 (0.36-0.94; 0.028)

0.28 (0.12-0.72; 0.008)

0.46 (0.21-1.00; 0.051)

0.66 (0.25-1.72; 0.394)

Phase 2/3

0.50 (0.19-1.30; 0.157)

0.65 (0.20-2.10; 0.474)

0.67 (0.25-1.76; 0.411)

1.12 (0.35-3.64; 0.845)

Phase 3

Ref

Ref

Ref

Ref

Phase 4

0.45 (0.27-0.75; 0.002)

0.79 (0.41-1.54; 0.491)

0.46 (0.27-0.76; 0.002)

0.98 (0.50-1.91; 0.958)

Phase N/A

0.40 (0.26-0.63; <0.001)

0.68 (0.23-2.01; 0.481)

0.40 (0.26-0.61; <0.001)

0.42 (0.14-1.27; 0.123)

Terminated

1.79 (1.21-2.64; 0.003)

1.50 (0.94-2.39; 0.088)

1.55 (1.06-2.28; 0.026)

1.29 (0.81-2.03; 0.282)

Reached Full Completion

1.69 (0.88-3.26; 0.114)

2.59 (1.16-5.79; 0.021)

1.11 (0.56-2.18; 0.770)

1.39 (0.61-3.20; 0.431)

Trial Contains a Drug

1.34 (1.03-1.75; 0.028)

1.28 (0.48-3.44; 0.625)

1.41 (1.06-1.86; 0.017)

0.84 (0.30-2.32; 0.735)

Trial Contains a
Biological/Vaccine

1.99 (1.01-3.95; 0.048)

2.10 (0.64-6.94; 0.223)

1.94 (1.01-3.73; 0.046)

1.31 (0.40-4.27; 0.657)

Trial Contains a Device

0.74 (0.57-0.97; 0.027)

1.41 (0.55-3.66; 0.477)

0.70 (0.53-0.93; 0.013)

1.85 (0.70-4.92; 0.216)

Trial Contains a Diagnostic Test

1.01 (0.32-3.15; 0.991)

1.16 (0.23-5.87; 0.855)

0.94 (0.28-3.15; 0.923)

1.65 (0.32-8.57; 0.551)
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Trial Contains a Radiation 1.01 (0.06-16.15; 0.996) 0.14 (0.01-3.15; 0.214) OFC OFC
Treatment
Trial Contains a Combination 0.33 (0.07-1.66; 0.179) 0.70 (0.12-4.10; 0.691) OFC OFC
Product
Trial Contains a Genetic OFC OFC OFC OFC
Treatment
US Only Ref Ref Ref Ref

US and Other
County

3.14 (1.90-5.17; <0.001)

1.97 (1.08-3.58; 0.027)

3.96 (2.52-6.23; <0.001)

2.24 (1.28-3.90; 0.005)

No US Location

0.32 (0.21-0.48; <0.001)

0.32 (0.20-0.51; <0.001)

0.45 (0.28-0.70, <0.001)

0.51 (0.30-0.85; 0.010)

Total No. of
Trials on
Register for
Trial's Sponsor

12)

No Location Data | 0.05 (0.01-0.36; 0.003) 0.03 (0.00-0.22; 0.001) PPF PPF
Trial Location Available
First Quarter (1- Ref Ref Ref Ref

Second Quarter
(13-225)

2.11 (1.52-2.94; <0.001)

2.48 (1.71-3.61; <0.001)

1.99 (1.37-2.90; <0.001)

2.24 (1.48-3.39; <0.001)

Third Quarter
(229-874)

5.12 (3.40-7.71; <0.001)

9.20 (5.55-15.26; <0.001)

4.11 (2.71-6.23; <0.001)

9.32 (5.47-14.88;
<0.001)

Fourth Quarter
(887-3254)

17.69 (9.49-32.99;
<0.001)

30.26 (14.49-63.20;
<0.001)

11.45 (6.97-18.80;
<0.001)

19.52 (10.70-35.61;
<0.001)

Start Year (Increase of one year)

0.72 (0.49-1.05; 0.092)

0.74 (0.47-1.17; 0.196)

0.93 (0.63-1.39; 0.736)

1.02 (0.64-1.62; 0.946)

OFC: Omitted for colinearity
PPF: Omitted as perfectly predicts failure
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Appendix 5.4: Sensitivity Analysis - Description of ACT-only Variable

Total Trials | Trials with % with Compliant
Variables (% of Total) Results Results 95% ClI Trials % Compliant 95% ClI
Trials 4209 2686 63.8 62.4 to 65.3 1722 40.9 39.4t042.4
Is an ACT 883 (20.98) 440 49.8 46.5 to 53.1 306 34.7 31.6t0 37.9

Appendix 5.5: Sensitivity Analysis - Addition of ACT Status to Regression

Variables

Any Results Crude
OR (95% CI; p value)

Any Results
Adjusted OR
(95% CI; p value)

Compliant Crude OR
(95% CI; p value)

Compliant Adjusted
OR (95% CI; p value)

Sponsor
Class

Non-Industry

Ref

Ref

Ref

Ref

Industry

1.09 (0.96-1.25; 0.169)

1.64 (1.36-1.98; <0.001)

1.98 (1.74-2.25; <0.001)

3.09 (2.53-3.78; <0.001)

US Gov

1.74 (1.25-2.43; 0.001)

0.82 (0.55-1.23; 0.345)

0.90 (0.65-1.23; 0.499)

0.48 (0.33-0.69; <0.001)

Industry Collaborator

1.21 (1.02-1.44; 0.028)

1.29 (1.06-1.58; 0.012)

1.13 (0.96-1.33; 0.145)

1.31 (1.08-1.58; 0.006)

US Gov Collaborator

1.49 (1.20-1.84; <0.001)

1.44 (1.11-1.86; 0.005)

0.92 (0.75-1.12; 0.388)

1.19 (0.94-1.50; 0.157)

Phase

Phase 1/2

0.49 (0.37-0.64; <0.001)

0.64 (0.47-0.89; 0.008)

0.45 (0.34-0.59; <0.001)

0.91 (0.66-1.24; 0.541)

Phase 2

0.77 (0.63-0.94; 0.010)

0.98 (0.78-1.24; 0.842)

0.62 (0.51-0.74; <0.001)

1.04 (0.84-1.30; 0.700)

Phase 2/3

0.45 (0.29-0.69; <0.001)

0.52 (0.32-0.85; 0.009)

0.55 (0.36-0.84; 0.006)

0.93 (0.58-1.51; 0.779)

Phase 3

Ref

Ref

Ref

Ref

Phase 4

0.65 (0.52-0.83; <0.001)

1.01 (0.75-1.35; 0.966)

0.55 (0.44-0.68; <0.001)

1.15 (0.88-1.52; 0.312)

N/A

0.38 (0.31-0.46; <0.001)

0.64 (0.46-0.90; 0.011)

0.35 (0.29-0.42; <0.001)

0.86 (0.62-1.20; 0.379)

Terminated

1.53 (1.27-1.83; <0.001)

1.41 (1.15-1.73; 0.001)

1.24 (1.05-1.47; 0.011)

1.16 (0.96-1.40; 0.132)

Reached Full Completion

1.02 (0.83-1.27; 0.828)

1.71 (1.31-2.21; <0.001)

0.87 (0.71-1.07; 0.193)

1.30 (1.01-1.67; 0.041)
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Trial Contains a Drug

1.88 (1.65-2.16; <0.001)

1.68 (1.18-2.40; 0.004)

1.67 (1.45-1.92; <0.001)

1.45 (1.05-2.01; 0.025)

Trial Contains a
Biological/Vaccine

1.49 (1.18-1.89; 0.001)

1.62 (1.13-2.32; 0.009)

1.42 (1.15-1.76; 0.001)

1.52 (1.11-2.08; 0.010)

Trial Contains a Device

0.53 (0.46-0.61; <0.001)

1.99 (1.36-2.91; <0.001)

0.56 (0.48-0.65; <0.001)

1.38 (0.97-1.97; 0.076)

Trial Contains a Diagnostic Test

0.72 (0.33-1.59; 0.482)

1.61 (0.64-4.06; 0.317)

0.56 (0.23-1.34; 0.194)

1.18 (0.44-3.11; 0.743)

Trial Contains a Radiation
Treatment

0.93 (0.62-1.39; 0.720)

0.85 (0.52-1.39; 0.524)

0.71 (0.47-1.07; 0.100)

1.02 (0.64-1.62; 0.944)

Trial Contains a Combination
Product

0.66 (0.22-1.97; 0.457)

1.65 (0.48-5.67; 0.425)

0.26 (0.06-1.18; 0.081)

0.48 (0.10-2.36; 0.370)

Trial Contains a Genetic

0.47 (0.14-1.55; 0.215)

0.96 (0.26-3.57; 0.947)

0.82 (0.24-2.82; 0.759)

1.74 (0.47-6.47; 0.409)

Treatment
US Only Ref Ref Ref Ref
US and Other
2.50 (2.08-2.99; <0.001) | 1.81 (1.44-2.27; <0.001) | 3.39 (2.90-3.97; <0.001) | 1.91 (1.55-2.35; <0.001)
Trial County
Location No US Location  [0.43 (0.33-0.57; <0.001) | 0.48 (0.35-0.66; <0.001) | 0.91 (0.68-1.20; 0.485) | 0.80 (0.57-1.11; 0.177)
No Location Data
Available 0.59 (0.39-0.89; 0.013) | 0.41 (0.25-0.68; <0.001) | 1.01 (0.65-1.57;0.953) | 0.66 (0.40-1.11; 0.122)
First Quarter (1-12) Ref Ref Ref Ref
Second Quarter (13-
Total No. of Q ( 1.74 (1.47-2.06; <0.001) | 1.72 (1.43-2.05; <0.001) | 1.76 (1.46-2.13; <0.001) | 1.75 (1.43-2.15; <0.001)
Trials on 225)
Register for | Thjrg Quarter (229-
Trial's 874) 4.83 (4.00-5.83; <0.001) | 6.07 (4.91-7.51; <0.001) | 3.52 (2.92-4.25; <0.001) | 6.14 (4.91-7.68; <0.001)
Sponsor
Fourth Quarter (887- |  14.48 (11.30-18.54; 17.13 (13.00-22.56; _ 11.78 (9.31-14.91;
3254) <0.001) <0.001) 7.00 (5.76-8.51; <0.001) <0.001)

Start Year (Increase of one year)

0.91 (0.90-0.94; <0.001)

1.04 (1.00-22.56; 0.043)

1.00 (0.97-1.02; 0.747)

1.07 (1.03-1.10; <0.001)

Trial is ACT

0.48 (0.41-0.56; <0.001)

0.66 (0.54-0.81; <0.001)

0.72 (0.61-0.84; <0.001)

0.84 (0.68-1.03; 0.098)
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Appendix 5.6: Reporting statistics for all sponsors with >70 due trials

Any
Trials | Reported % Compliant %
Sponsor Due Trials |Reported | Trials |[Compliant
M.D. Anderson Cancer Center 85 71 83.5 43 34.1
National Cancer Institute (NCI) 79 65 82.3 38 30.4
Massachusetts General Hospital 58 46 79.3 44 55.2
Mayo Clinic 47 45 95.7 12 21.3
Novartis Pharmaceuticals 46 46 100 46 100
Gilead Sciences 45 45 100 43 95.6
GlaxoSmithKline 43 43 100 42 97.7
Pfizer 42 42 100 39 92.9
Hoffmann-La Roche 38 38 100 36 94.7
University of California, San
Francisco 38 26 68.4 18 15.8
AstraZeneca 37 37 100 37 100
Memorial Sloan Kettering Cancer
Center 36 34 94.4 35 91.7
University of North Carolina, Chapel
Hill 32 32 100 26 81.2
Emory University 29 29 100 20 69
Washington University School of
Medicine 28 28 100 25 89.3
The University of Texas Health
Science Center, Houston 28 28 100 23 82.1
University of Pennsylvania 27 22 81.5 18 48.1
Duke University 26 26 100 25 96.2
University of Chicago 26 13 50 19 23.1
Eli Lilly and Company 25 25 100 22 88
Johns Hopkins University 24 24 100 21 87.5
Stanford University 24 18 75 19 54.2
National Institute of Allergy and
Infectious Diseases (NIAID) 23 21 91.3 19 73.9
Bristol-Myers Squibb 23 23 100 23 100
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University of Virginia 23 6 26.1 20 13
Allergan 23 23 100 23 100
Sanofi 22 22 100 22 100
University of Washington 22 17 77.3 17 54.5
Wake Forest University Health
Sciences 22 19 86.4 14 50
Merck Sharp & Dohme Corp. 20 20 100 20 100
New York State Psychiatric Institute 20 12 60 10 10
Amgen 19 19 100 19 100
Celgene 19 19 100 18 94.7
Yale University 18 14 77.8 7 16.7
VA Office of Research and
Development 18 16 88.9 8 33.3
Columbia University 17 17 100 7 41.2
University of Colorado, Denver 17 9 52.9 13 294
Bayer 16 16 100 16 100
Sidney Kimmel Comprehensive
Cancer Center at Johns Hopkins 16 16 100 6 37.5
Icahn School of Medicine at Mount
Sinai 16 14 87.5 6 25
Montefiore Medical Center 15 8 53.3 13 40
Novo Nordisk A/S 15 15 100 13 86.7
Boehringer Ingelheim 14 14 100 14 100
Northwestern University 14 14 100 6 42.9
University of Wisconsin, Madison 14 13 92.9 6 35.7
Dana-Farber Cancer Institute 14 6 42.9 13 35.7
University of Minnesota - Clinical and
Translational Science Institute 14 11 78.6 3 0
AbbVie 14 14 100 14 100
Johnson & Johnson Vision Care, Inc. 14 14 100 14 100
Indiana University 14 14 100 9 64.3
National Heart, Lung, and Blood
Institute (NHLBI) 14 12 85.7 3 7.1
Medical University of South Carolina 13 11 84.6 9 53.8
University of Michigan 13 13 100 12 92.3
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Oregon Health and Science

University 13 13 100 4 30.8
University of Alabama at Birmingham 13 11 84.6 9 53.8
Alcon Research 12 12 100 12 100
University of Texas Southwestern
Medical Center 12 8 66.7 7 25
Fred Hutchinson Cancer Research
Center 12 12 100 10 83.3
Children's Hospital Medical Center,
Cincinnati 12 2 16.7 12 16.7
NYU Langone Health 12 10 83.3 4 16.7
Abramson Cancer Center of the
University of Pennsylvania 11 2 18.2 9 0
Brigham and Women's Hospital 11 9 81.8 6 36.4
Boston Scientific Corporation 11 10 90.9 5 36.4
Teva Branded Pharmaceutical
Products, R&D Inc. 11 11 100 4 36.4
Vanderbilt University Medical Center 11 11 100 5 45.5
St. Jude Children's Research Hospital 11 11 100 10 90.9
Milton S. Hershey Medical Center 11 11 100 8 72.7
Southwest Oncology Group 11 11 100 5 455
Baylor College of Medicine 11 3 27.3 8 0
Roswell Park Cancer Institute 11 3 27.3 9 9.1
University of Southern California 11 8 72.7 3 0
The Cleveland Clinic 10 7 70 6 30
Cairo University 10 1 10 9 0
University of California, San Diego 10 9 90 3 20
Alexion Pharmaceuticals 10 10 100 9 90
Takeda 10 10 100 9 90
Case Comprehensive Cancer Center 10 3 30 7 0
Janssen Research & Development,
LLC 10 10 100 10 100
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5.2 Showing Reporting Trends Through June 2021
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Chapter 6

Appendix 6.1: Comparison

UK - MHRA

of Available Key Regulatory Dates

Comparison of Relevant Regulatory Dates
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—— First Entered Date

Record Entry Year

—— NCA Approval Date

The annual trend in new protocol registrations by each regulator. Here we compare the trend using the
field “Date on which this record was first entered in the EudraCT database”, which was used throughout
the manuscript, to the “Date of Competent Authority Decision”. While regulatory approval dates generally
represent a smoother trend, they match very closely over time suggesting there would be no variation in
overall conclusions based on choosing one date over the other.
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Appendix 6.2: Cumulative Trends in New Trials by Country
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The cumulative trend in new protocol registrations by each regulator. The dotted orange line represents
what a stable trend in new registrations over time would look like. Data here was aggregated by quarter
for more precise visualisation of the trend over time.
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Appendix 6.3: Annual Trend in New Trials Registrations From Each Regulator
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Appendix 6.4: Missing Protocols by Trial Entry Year

Missing Protocols by Trial Entry Year
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B # Missing
=@ % Missing

# Missing
% Missing
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The bars represent the total number of missing protocols by the year in which the earliest public protocol
was entered for the parent trial registration. The line represents the missing protocols for trials first
entered in that year as a percentage of all publicly available protocols first entered in that year.

314



Appendix 6.5: Trial Status of Registered Protocols by Record Entry Year

Trend in Trial Status of Registered Protocols
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This graph shows the distribution of trial status for all protocols entered in each year. As expected the
proportion of trials in a “Completed” status decreases over time as more recent trials are still ongoing.
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Appendix 6.6: Trial Status by Country Regulator
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Appendix 6.7: Trial with Conflicting Trial Status

Trend in Conflicting Completion Information in Multi-Protocol Trials
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The record entry year represents the latest record entry date across all protocols for a given trial. The
percent of all trials from a given year currently have conflicting status information between protocols is
shown.

Appendix 6.8: Availability of Completion Date for Completed Protocols
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The overall trend in completion date availability by record entry year. Missing competition dates persist in
the data beyond the “historical”.

Appendix 6.9: Trends in Completion Date Availability by National Regulator

Trends in Completion Date Availability by National Regulator
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The availability of completion dates among all completed protocols is shown for each regulator with poor
performance concentrated among a few sponsors.
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Appendix 6.10: Dissemination Across All Sponsor Countries

Any Result EUCTR ClinicalTrials.gov ISRCTN Journal
Sponsor Total # Reported Total # Reported Total # Reported Total # Reported Total # Reported
Country (%) (%) (%) (%) (%)

USA 68 57 (83.8%) 68 49 (72.1%) 65 41 (63.1%) 0 N/A 68 45 (66.2%)
UK 61 55 (90.2%) 61 46 (75.4%) 32 14 (43.8%) 21 1 (4.8%) 61 45 (73.8%)
Germany 59 44 (74.6%) 59 30 (50.8%) 41 7 (17.1%) 3 0 59 31 (52.5%)
France 49 36 (73.5%) 49 28 (57.1%) 39 11 (28.2%) 1 0 49 22 (44.9%)
Italy 46 25 (54.3%) 46 8 (17.4%) 16 3 (18.8%) 0 N/A 46 21 (45.7%)
Spain 35 18 (51.4%) 35 5 (14.3%) 20 0 0 N/A 35 17 (48.6%)
Netherlands 34 26 (76.5%) 34 9 (26.5%) 19 4 (21.1%) 3 1 (33.3%) 34 24 (70.6%)
Switzerland 29 28 (96.6%) 29 25 (86.2%) 27 19 (70.4%) 0 N/A 29 19 (65.5%)
Denmark 22 16 (72.7%) 22 14 (63.6%) 16 4 (25.0%) 1 0 22 12 (54.5%)
Belgium 21 15 (71.4%) 21 10 (47.6%) 14 7 (50.0%) 0 N/A 21 12 (57.1%)
Sweden 21 14 (66.7%) 21 11 (52.4%) 16 6 (37.5%) 0 N/A 21 10 (47.6%)
Austria 17 15 (88.2%) 17 7 (41.2%) 10 5 (50.0%) 2 N/A 17 14 (83.4%)
Multi-country 9 9 (100%) 9 9 (100%) 7 3 (42.9%) 0 N/A 9 5 (55.6%)

Finland 5 5 (100%) 5 1 (20%) 3 1 (33.3%) 0 N/A 5 4 (80%)
Australia 3 2 (66.7%) 3 2 (66.7%) 1 1 (100%) 0 N/A 3 1 (33.3%)
Ireland 3 2 (66.7%) 3 1 (33.3%) 0 N/A 0 N/A 3 2 (66.7%)
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Hungary 3 (100%) 2 (66.7%) 0 N/A 2 (66.7%)
Japan 2 (66.7%) 2 (66.7%) 2 (66.7%) N/A 2 (66.7%)
South Korea 2 (100%) 1 (50%) 1 (50%) N/A 1 (50%)
Portugal 2 (100%) 2 (100%) 1 (50%) N/A 0
Czechia 0 0 0 N/A 0
Canada 2 (100%) 1 (50%) 1 (50%) 0 2 (100%)
No Data 0 0 N/A N/A 0
Available
Noway 0 0 0 N/A 0
Greece 1 (100%) 1 (100%) N/A N/A 0
UAE 1 (100%) 0 1 (100%) N/A 1 (100%)
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Chapter 7

Appendix 7.1: Summarised Recommendations of the House of Commons Science and

Technology Committee Trials Transparency Report and Government Response

Committee Recommendation Government Response

1 The Government should commit to The UK will either negotiate access to the new EU
introduce trial transparency provisions of  [portal and implement the requirements or ensure
the new EU regulations into UK law so they [the same information can be published on a
persist following Brexit. national basis.

2 The Concordat to Support Research The Government has confirmed with Universities
Integrity should include trial reporting UK that this will be explicit in the Concordat with
requirements and efforts to share best monitoring requirements.
practice in this space.

3 Public Health England, and other NHS Public Health England has responded to the
bodies, should explain its unreported trials [committee and the HRA is taking steps to reach
and how this will be corrected. out to NHS Trusts about their reporting practices.

4 The Government should commit to trial The Government and its bodies have taken recent
transparency through a ministerial speech [action like revising the model clinical trial and
with clear timelines and consequences for [strengthening policies around public trial funding.
non-compliance.

5& 6 |The HRA should be resourced to establish [The HRA is working on considering how best to
a national audit programme of clinical trial [address this in the future and will present their
transparency that tracks reporting on a per |plans in a new transparency strategy.
trial basis and weigh the potential costs of
this against the benefits of reducing
research waste.

7 The HRA should publish information about [The HRA agrees that it should publish more
trials that are approved but not registered |information and is working with the Government to
on a per trial basis. determine the most effective way of achieving this

including potentially expanding their current
research summaries database.

8 The HRA should introduce a system of The HRA and the Government are considering the
sanctions to drive improvement of right balance of measures to put in place to
transparency. improve transparency and the HRA will consult on

this widely before moving forward.

9 & 10 [The HRA should publish a detailed strategy [The Government will address the HRA to develop
on transparency with clear deadlines and |this strategy and consult with the agency about
milestones and the Government should how best to drive improvements in transparency.
clarify that it is the HRA who holds the
power to address these issues and extend
their remit if necessary.
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Appendix 7.2: Interview Guide for Discussions of Trials Transparency at UK Public

Research Institutions

Research Question: What are the barriers and best practices that impact the complete and
timely registration and reporting of clinical trials at UK public research institutions?

Format: Semi-structured
Timeframe: 30-90 minutes
The questions in RED are core questions and can be prioritised in a time-limited situation.

Pre-Interview Reminders
1. Give short introduction to the interview (scripted, separate document)
2. Obtain oral consent if have not returned signed consent form
3. Make clear when recording starts.

Introduction

We’'ll be talking today about trial transparency at your organisation. We will generally focus on
the registration and reporting of clinical trials but if you have other areas of trials transparency
you would like to touch on, please feel free to include them in your responses. Ultimately, the
aim of this research is to identify barriers and best practices to research that can be shared with
the larger community to inform discussion and plans for improvement.

Part 1: Individual and Organisational Background (5-15 minutes)

In this section we will collect some basic information on research at the participant’s
organisation, the research support infrastructure in place, and their role within the organisation.
This will allow for essential context for the rest of the interview and allow for establishment of
rapport through these background questions.

Question 1: Can you tell me about your role?
e Potential follow-ups:
o How are you involved with the registration and reporting of clinical trials?
o How long have you worked in this area?
o Can you talk about the responsibilities of anyone else in your organisation who
works specifically in these areas?

Question 2: Tell me a bit about your organisation and the type of clinical research it
undertakes?
e Potential follow-ups:
o Probe on CTIMPS vs. non-CTIMPS as necessary based on response
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Part 2: Investigating Participant’s Reflections on Trials Transparency (5-10 minutes)

In this section the participants are asked to explain their understanding of trials transparency
topics and reflect on their personal role in trials transparency at their organisation. This allows
an overall sense of their understanding of the topic and hopefully their own underlying opinions
on the value of these activities. These questions will most easily move around in the actual
interview context.

Question 1: Can you explain to me, in your own words, why requirements for the registration
and reporting of clinical trials are in place?
e Potential follow-ups:
o Could there be any potential disagreements that arise from this expectation?

For senior participants:
Question S1: What has helped to inform the policies and procedures you have been involved in
creating and implementing?

For junior participants:
Question J1: How do you feedback information about the registration and reporting process to
those above you?

Part 3: How registration and reporting works at your organisation (20-45 minutes)
Here we get into the specifics of the policies and procedures at the institution as well as the
specific role of the participant at the institution.

Question 1: Can you talk me through the process of how trials are registered at your
organisation?
e Potential follow-ups:
How is that registration maintained throughout the trial process?
How is this process monitored?
What registries do you use?
Potentially ask to expand on specific examples or anecdotes from the response.

o O

o

Question 2: When a trial is completed, what is the process for reporting the results of that trial?
e Potential follow-ups:
o Are there different processes for different forms of dissemination, for example
journal articles vs. putting results on a registry?
How is this process monitored?
Are you working to ensure older trials are reported? How?
o Potentially ask to expand on specific examples or anecdotes from the response.

Question 3: How are you involved in these processes?
e Potential follow-ups:
o Can you talk about any changes you’ve seen in these processes over time?
o What was the impetus for these changes?
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Question 4: What, in your opinion, has worked well about the way your organisation manages
these processes?
e Potential follow-ups:
o What could be the key aspects that allow these processes to work well?

Question 5: What has not worked well or could be improved in your experience?
e Potential follow-ups:
o What could be biggest barriers to full compliance?
o What could be the key aspects that allow these processes to not work well?

Question 6: Do you have any examples in which changes led to a barrier being removed or a
process running more smoothly?

Question 7: Can you compare how the registration and reporting of clinical trials works at your
current organisation compared to others you've worked at?

Question 8: Are you planning/aware of any impending changes to the way your organisation
manages the registration and reporting of clinical trials?

Question 9: How would you describe top-level support for this work at your institution?

Question 10: Are you aware of how your organisation performs on ensuring trials are registered
and reported according to legal or ethical standards? How?

Question 11: Have there been notable moments of external change or pressure in the trials
transparency space that your organisation had to adapt or respond to?
e Potential follow-ups:
o Consider prompting on external events if they have not been covered for
example:
m Brexit
m House of Commons Letters
m  AllTrials
m HRA Strategy

Part 4: Individual Support & Learning (10-20 minutes)
Here we will get to how knowledge, support, and best practice is shared and disseminated to
the participant both by their organisation and from other entities.

Question 1: Can you talk about the level of practical support and training provided by your
institution in these areas?
e Potential follow-ups:
o What resources could support you in order to do your job successfully?
o When does this training/support typically occur?
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Question 2: When there are changes related to the processes for registering and reporting of
clinical trials, how do you hear about them?

Question 3: What groups outside your organisation, if any, have been useful for you to learn
about working on the registration and reporting of clinical trials?
e Potential follow-ups:
o How could these groups external to your organisation better support you?
o What about informal support and self-teaching?

Conclusion (5 minutes)

That is all my questions. Do you have any final thoughts or would you like to expand on
anything else we talked about today? Is there anything you think | should have asked about but
did not?

Thank you again for participating in this study. Do not hesitate to let me know if you have any
guestions related to your participation or if you would like to note any additional information
related to what we talked about today. I’'m also happy to share the transcript, my final analysis,
or both with you for your review. Please let me know and we can arrange that.

325



References

1 Evans |, Thornton H, Chalmers I, Glasziou P. Testing Treatments: Better Research for

Better Healthcare. Pinter & Martin Publishers, 2011.

2 Junod SW. FDA and Clinical Drug Trials: A Short History. In: Davies M, Kerimani F, eds. A

Quick Guide to Clinical Trials,. Bioplan, Inc., 2008: 22-55.

3 Richards G, Onakpoya I. Reporting Biases. 2019. https://catalogofbias.org/biases/reporting-

biases!/.

4  Boutron |, Dutton S, Ravaud P, Altman DG. Reporting and interpretation of randomized
controlled trials with statistically nonsignificant results for primary outcomes. JAMA 2010;

303: 2058-64.

5 Franco A, Malhotra N, Simonovits G. Social science. Publication bias in the social sciences:

unlocking the file drawer. Science 2014; 345: 1502-5.

6 Goldacre B, Drysdale H, Dale A, et al. COMPare: a prospective cohort study correcting and

monitoring 58 misreported trials in real time. Trials 2019; 20: 118.

7 Nissen SB, Magidson T, Gross K, Bergstrom CT. Publication bias and the canonization of

false facts. Elife 2016; 5. DOI:10.7554/eLife.21451.

8 Nosek BA, Ebersole CR, DeHaven AC, Mellor DT. The preregistration revolution. Proc Natl

Acad Sci U S A 2018; 115: 2600-6.

9 Rennie D. Trial registration: a great idea switches from ignored to irresistible. JAMA. 2004;

292: 1359-62.

10 Dickersin K, Rennie D. The evolution of trial registries and their use to assess the clinical

326


http://paperpile.com/b/hSBzsM/9kw1B
http://paperpile.com/b/hSBzsM/9kw1B
http://paperpile.com/b/hSBzsM/qNppM
http://paperpile.com/b/hSBzsM/qNppM
http://paperpile.com/b/hSBzsM/Smt8k
http://paperpile.com/b/hSBzsM/Smt8k
https://catalogofbias.org/biases/reporting-biases/
https://catalogofbias.org/biases/reporting-biases/
http://paperpile.com/b/hSBzsM/2RnbV
http://paperpile.com/b/hSBzsM/2RnbV
http://paperpile.com/b/hSBzsM/2RnbV
http://paperpile.com/b/hSBzsM/2RnbV
http://paperpile.com/b/hSBzsM/2RnbV
http://paperpile.com/b/hSBzsM/2RnbV
http://paperpile.com/b/hSBzsM/lhNHP
http://paperpile.com/b/hSBzsM/lhNHP
http://paperpile.com/b/hSBzsM/lhNHP
http://paperpile.com/b/hSBzsM/lhNHP
http://paperpile.com/b/hSBzsM/lhNHP
http://paperpile.com/b/hSBzsM/lhNHP
http://paperpile.com/b/hSBzsM/d5gon
http://paperpile.com/b/hSBzsM/d5gon
http://paperpile.com/b/hSBzsM/d5gon
http://paperpile.com/b/hSBzsM/d5gon
http://paperpile.com/b/hSBzsM/d5gon
http://paperpile.com/b/hSBzsM/d5gon
http://paperpile.com/b/hSBzsM/d5gon
http://paperpile.com/b/hSBzsM/d5gon
http://paperpile.com/b/hSBzsM/rkzao
http://paperpile.com/b/hSBzsM/rkzao
http://paperpile.com/b/hSBzsM/rkzao
http://paperpile.com/b/hSBzsM/rkzao
http://paperpile.com/b/hSBzsM/rkzao
http://paperpile.com/b/hSBzsM/rkzao
http://dx.doi.org/10.7554/eLife.21451
http://dx.doi.org/10.7554/eLife.21451
http://paperpile.com/b/hSBzsM/DzrXS
http://paperpile.com/b/hSBzsM/DzrXS
http://paperpile.com/b/hSBzsM/DzrXS
http://paperpile.com/b/hSBzsM/DzrXS
http://paperpile.com/b/hSBzsM/DzrXS
http://paperpile.com/b/hSBzsM/DzrXS
http://paperpile.com/b/hSBzsM/tGqzC
http://paperpile.com/b/hSBzsM/tGqzC
http://paperpile.com/b/hSBzsM/tGqzC
http://paperpile.com/b/hSBzsM/tGqzC
http://paperpile.com/b/hSBzsM/x6gEc

11

12

13

14

15

16

17

18

trial enterprise. JAMA. 2012; 307: 1861-4.

Zarin DA, Tse T, Williams RJ, Carr S. Trial Reporting in ClinicalTrials.gov - The Final Rule.

N Engl J Med 2016; 375: 1998-2004.

Petrini C. Regulation (EU) No 536/2014 on clinical trials on medicinal products for human

use: an overview. Ann Ist Super Sanita 2014; 50: 317-21.

DeVito NJ, Goldacre B. Catalogue of bias: publication bias. BMJ Evid Based Med 2019; 24

53-4.

Cashin AG, Richards GC, DeVito NJ, Mellor DT, Lee H. Registration of health and medical
research. BMJ Evid Based Med 2021; published online Dec 21. DOI:10.1136/bmjebm-

2021-111836.

DeVito NJ, Drysdale H, McKee M, Goldacre B. E-cigarette manufacturers’ compliance with
clinical trial reporting expectations: a case series of registered trials by Juul Labs. Tob

Control 2021; published online June 14. DOI:10.1136/tobaccocontrol-2020-056221.

Salholz-Hillel M, Grabitz P, Pugh-Jones M, Strech D, DeVito NJ. Results availability and
timeliness of registered COVID-19 clinical trials: interim cross-sectional results from the

DIRECCT study. BMJ Open 2021; 11: e053096.

DeVito NJ, Bacon S, Goldacre B. Compliance with legal requirement to report clinical trial

results on ClinicalTrials.gov: a cohort study. Lancet 2020; 395: 361-9.

DeVito NJ, Goldacre B. Evaluation of Compliance With Legal Requirements Under the FDA
Amendments Act of 2007 for Timely Registration of Clinical Trials, Data Verification,
Delayed Reporting, and Trial Document Submission. JAMA Intern Med 2021; 181: 1128—

30.

327


http://paperpile.com/b/hSBzsM/x6gEc
http://paperpile.com/b/hSBzsM/x6gEc
http://paperpile.com/b/hSBzsM/x6gEc
http://paperpile.com/b/hSBzsM/L8nlB
http://paperpile.com/b/hSBzsM/L8nlB
http://paperpile.com/b/hSBzsM/L8nlB
http://paperpile.com/b/hSBzsM/L8nlB
http://paperpile.com/b/hSBzsM/L8nlB
http://paperpile.com/b/hSBzsM/L8nlB
http://paperpile.com/b/hSBzsM/CKUAl
http://paperpile.com/b/hSBzsM/CKUAl
http://paperpile.com/b/hSBzsM/CKUAl
http://paperpile.com/b/hSBzsM/CKUAl
http://paperpile.com/b/hSBzsM/CKUAl
http://paperpile.com/b/hSBzsM/CKUAl
http://paperpile.com/b/hSBzsM/SHRaw
http://paperpile.com/b/hSBzsM/SHRaw
http://paperpile.com/b/hSBzsM/SHRaw
http://paperpile.com/b/hSBzsM/SHRaw
http://paperpile.com/b/hSBzsM/SHRaw
http://paperpile.com/b/hSBzsM/SHRaw
http://paperpile.com/b/hSBzsM/bKNPT
http://paperpile.com/b/hSBzsM/bKNPT
http://paperpile.com/b/hSBzsM/bKNPT
http://paperpile.com/b/hSBzsM/bKNPT
http://dx.doi.org/10.1136/bmjebm-2021-111836
http://dx.doi.org/10.1136/bmjebm-2021-111836
http://paperpile.com/b/hSBzsM/bKNPT
http://paperpile.com/b/hSBzsM/TAARq
http://paperpile.com/b/hSBzsM/TAARq
http://paperpile.com/b/hSBzsM/TAARq
http://paperpile.com/b/hSBzsM/TAARq
http://paperpile.com/b/hSBzsM/TAARq
http://paperpile.com/b/hSBzsM/TAARq
http://paperpile.com/b/hSBzsM/TAARq
http://paperpile.com/b/hSBzsM/lII8z
http://paperpile.com/b/hSBzsM/lII8z
http://paperpile.com/b/hSBzsM/lII8z
http://paperpile.com/b/hSBzsM/lII8z
http://paperpile.com/b/hSBzsM/lII8z
http://paperpile.com/b/hSBzsM/lII8z
http://paperpile.com/b/hSBzsM/lII8z
http://paperpile.com/b/hSBzsM/OdGHt
http://paperpile.com/b/hSBzsM/OdGHt
http://paperpile.com/b/hSBzsM/OdGHt
http://paperpile.com/b/hSBzsM/OdGHt
http://paperpile.com/b/hSBzsM/OdGHt
http://paperpile.com/b/hSBzsM/OdGHt
http://paperpile.com/b/hSBzsM/VDzgo
http://paperpile.com/b/hSBzsM/VDzgo
http://paperpile.com/b/hSBzsM/VDzgo
http://paperpile.com/b/hSBzsM/VDzgo
http://paperpile.com/b/hSBzsM/VDzgo
http://paperpile.com/b/hSBzsM/VDzgo
http://paperpile.com/b/hSBzsM/VDzgo
http://paperpile.com/b/hSBzsM/VDzgo

19

20

21

22

23

24

25

26

Goldacre B, DeVito NJ, Heneghan C, et al. Compliance with requirement to report results

on the EU Clinical Trials Register: cohort study and web resource. BMJ 2018; 362: k3218.

DeVito NJ, Goldacre B. Trends and variation in data quality and availability on the
European Union Clinical Trials Register: A cross-sectional study. Clin Trials 2022; :

17407745211073483.

Chimonas S, DeVito NJ, Rothman DJ. Bringing Transparency to Medicine: Exploring

Physicians’ Views and Experiences of the Sunshine Act. Am J Bioeth 2017; 17: 4-18.

DeVito NJ. Compliance with Clinical Trials Reporting Requirements of the FDA
Amendments Act 2007. 2019; published online Sept 6.

https://www.metascience2019.org/poster-session/nicholas-devito/.

DeVito NJ. Results reporting at ICTRP data-provider registries: a cross-sectional audit
study (O 4-1). 2020; published online Feb 21. https://www.reward-equator-conference-

2020.com/media-library/#library.

DeVito NJ, Drysdale H, Goldacre B. How to make summary results available. 2019;

published online July 16. https://ebmlive.org/programme/.

Bakker M, DeVito NJ, Heinl C, Tolch U. Uptake of preregistration in different research fields

— an exchange of experiences. 2021; published online Sept 18.

https://metascience2021.org/events/uptake-of-preregistration-in-different-research-fields-

an-exchange-of-experiences/.

Bradley SH, DeVito NJ, Lloyd KE, et al. Reducing bias and improving transparency in

medical research: a critical overview of the problems, progress and suggested next steps. J

R Soc Med 2020; 113: 433-43.

328


http://paperpile.com/b/hSBzsM/sFFYh
http://paperpile.com/b/hSBzsM/sFFYh
http://paperpile.com/b/hSBzsM/sFFYh
http://paperpile.com/b/hSBzsM/sFFYh
http://paperpile.com/b/hSBzsM/sFFYh
http://paperpile.com/b/hSBzsM/sFFYh
http://paperpile.com/b/hSBzsM/sFFYh
http://paperpile.com/b/hSBzsM/sFFYh
http://paperpile.com/b/hSBzsM/5Lw5G
http://paperpile.com/b/hSBzsM/5Lw5G
http://paperpile.com/b/hSBzsM/5Lw5G
http://paperpile.com/b/hSBzsM/5Lw5G
http://paperpile.com/b/hSBzsM/5Lw5G
http://paperpile.com/b/hSBzsM/RLfEI
http://paperpile.com/b/hSBzsM/RLfEI
http://paperpile.com/b/hSBzsM/RLfEI
http://paperpile.com/b/hSBzsM/RLfEI
http://paperpile.com/b/hSBzsM/RLfEI
http://paperpile.com/b/hSBzsM/RLfEI
http://paperpile.com/b/hSBzsM/g9hr2
http://paperpile.com/b/hSBzsM/g9hr2
https://www.metascience2019.org/poster-session/nicholas-devito/
https://www.metascience2019.org/poster-session/nicholas-devito/
http://paperpile.com/b/hSBzsM/oiwl1
http://paperpile.com/b/hSBzsM/oiwl1
https://www.reward-equator-conference-2020.com/media-library/#library
https://www.reward-equator-conference-2020.com/media-library/#library
http://paperpile.com/b/hSBzsM/oiwl1
http://paperpile.com/b/hSBzsM/wDORs
http://paperpile.com/b/hSBzsM/wDORs
https://ebmlive.org/programme/
https://ebmlive.org/programme/
http://paperpile.com/b/hSBzsM/mlqY
http://paperpile.com/b/hSBzsM/mlqY
https://metascience2021.org/events/uptake-of-preregistration-in-different-research-fields-an-exchange-of-experiences/
https://metascience2021.org/events/uptake-of-preregistration-in-different-research-fields-an-exchange-of-experiences/
http://paperpile.com/b/hSBzsM/mlqY
http://paperpile.com/b/hSBzsM/n7o2o
http://paperpile.com/b/hSBzsM/n7o2o
http://paperpile.com/b/hSBzsM/n7o2o
http://paperpile.com/b/hSBzsM/n7o2o
http://paperpile.com/b/hSBzsM/n7o2o
http://paperpile.com/b/hSBzsM/n7o2o
http://paperpile.com/b/hSBzsM/n7o2o
http://paperpile.com/b/hSBzsM/n7o2o
http://paperpile.com/b/hSBzsM/n7o2o

27

28

29

30

31

32

33

34

35

36

37

Richards GC, Mahtani KR, Muthee TB, et al. Factors associated with the prescribing of
high-dose opioids in primary care: a systematic review and meta-analysis. BMC Med 2020;

18: 68.

Goldacre B, Morton CE, DeVito NJ. Why researchers should share their analytic code. BMJ

2019; 367. DOI:10.1136/bm;.I6365.

DeVito NJ, Goldacre B. New EU trial reporting regulations must be enforced. BMJ 2022;

376. DOI:10.1136/bmj.0410.

Bradley SH, Lloyd KE, DeVito NJ. Automatic registration for UK trials. BMJ 2022; 376: 041.

Viteri-Garcia A, DeVito NJ, Goldacre B. Too few trials or too few reported trials? Evid.

Based. Dent. 2018; 19: 67-8.

DeVito NJ, Richards GC, Inglesby P. How we learnt to stop worrying and love web

scraping. Nature 2020; published online Sept 8. DOI:10.1038/d41586-020-02558-0.

Holman B, DeVito NJ, Vassar M. Transparency and diversity in cystic fibrosis research.

Lancet. 2020; 396: 601-2.

DeVito NJ, Goldacre B. Clinical trial reporting - Authors’ reply. Lancet 2020; 396: 1489-90.

DeVito NJ. Concerning Trials Registration. Clin Infect Dis 2020; published online Dec 3.

DOI:10.1093/cid/ciaal808.

Goldacre B, Bacon S, Curtis H, et al. 7 Producing data-driven tools. BMJ Evidence-Based

Medicine 2018; 23: A4—-A4.

DeVito NJ. Clinical Trial Registries and Tracking Harms. 2019; published online Oct 7.

https://www.cebm.ox.ac.uk/resources/reports/improving-patient-safety.

329


http://paperpile.com/b/hSBzsM/HQJrf
http://paperpile.com/b/hSBzsM/HQJrf
http://paperpile.com/b/hSBzsM/HQJrf
http://paperpile.com/b/hSBzsM/HQJrf
http://paperpile.com/b/hSBzsM/HQJrf
http://paperpile.com/b/hSBzsM/HQJrf
http://paperpile.com/b/hSBzsM/HQJrf
http://paperpile.com/b/hSBzsM/HQJrf
http://paperpile.com/b/hSBzsM/3Wq1v
http://paperpile.com/b/hSBzsM/3Wq1v
http://paperpile.com/b/hSBzsM/3Wq1v
http://paperpile.com/b/hSBzsM/3Wq1v
http://paperpile.com/b/hSBzsM/3Wq1v
http://paperpile.com/b/hSBzsM/3Wq1v
http://dx.doi.org/10.1136/bmj.l6365
http://dx.doi.org/10.1136/bmj.l6365
http://paperpile.com/b/hSBzsM/kGNIy
http://paperpile.com/b/hSBzsM/kGNIy
http://paperpile.com/b/hSBzsM/kGNIy
http://paperpile.com/b/hSBzsM/kGNIy
http://paperpile.com/b/hSBzsM/kGNIy
http://paperpile.com/b/hSBzsM/kGNIy
http://dx.doi.org/10.1136/bmj.o410
http://dx.doi.org/10.1136/bmj.o410
http://paperpile.com/b/hSBzsM/d8baG
http://paperpile.com/b/hSBzsM/d8baG
http://paperpile.com/b/hSBzsM/d8baG
http://paperpile.com/b/hSBzsM/d8baG
http://paperpile.com/b/hSBzsM/d8baG
http://paperpile.com/b/hSBzsM/ajY6b
http://paperpile.com/b/hSBzsM/ajY6b
http://paperpile.com/b/hSBzsM/ajY6b
http://paperpile.com/b/hSBzsM/ajY6b
http://paperpile.com/b/hSBzsM/5p8YE
http://paperpile.com/b/hSBzsM/5p8YE
http://paperpile.com/b/hSBzsM/5p8YE
http://paperpile.com/b/hSBzsM/5p8YE
http://dx.doi.org/10.1038/d41586-020-02558-0
http://dx.doi.org/10.1038/d41586-020-02558-0
http://paperpile.com/b/hSBzsM/iJ8Fx
http://paperpile.com/b/hSBzsM/iJ8Fx
http://paperpile.com/b/hSBzsM/iJ8Fx
http://paperpile.com/b/hSBzsM/iJ8Fx
http://paperpile.com/b/hSBzsM/hwnwG
http://paperpile.com/b/hSBzsM/hwnwG
http://paperpile.com/b/hSBzsM/hwnwG
http://paperpile.com/b/hSBzsM/hwnwG
http://paperpile.com/b/hSBzsM/hwnwG
http://paperpile.com/b/hSBzsM/fREem
http://paperpile.com/b/hSBzsM/fREem
http://paperpile.com/b/hSBzsM/fREem
http://paperpile.com/b/hSBzsM/fREem
http://dx.doi.org/10.1093/cid/ciaa1808
http://dx.doi.org/10.1093/cid/ciaa1808
http://paperpile.com/b/hSBzsM/uCiGA
http://paperpile.com/b/hSBzsM/uCiGA
http://paperpile.com/b/hSBzsM/uCiGA
http://paperpile.com/b/hSBzsM/uCiGA
http://paperpile.com/b/hSBzsM/uCiGA
http://paperpile.com/b/hSBzsM/uCiGA
http://paperpile.com/b/hSBzsM/uCiGA
http://paperpile.com/b/hSBzsM/uCiGA
http://paperpile.com/b/hSBzsM/1V6dT
http://paperpile.com/b/hSBzsM/1V6dT
https://www.cebm.ox.ac.uk/resources/reports/improving-patient-safety
https://www.cebm.ox.ac.uk/resources/reports/improving-patient-safety

38

39

40

41

42

43

44

Strzebonska K, Klas K, Bandura-Morgan L, DeVito NJ, Polak M. Clinical trials reporting on

EudraCT. 2021; published online April 22. https://osf.io/c8g9e/ (accessed Feb 22, 2022).

Dal-Ré R, Goldacre B, Mahillo-Fernandez I, DeVito NJ. European non-commercial
sponsors showed substantial variation in results reporting to the EU trial registry. J Clin

Epidemiol 2021; 142: 161-70.

Goldacre B, DeVito NJ, Heneghan C, Lane S, Stephens R. Introducing unreported clinical
trial of the week. The BMJ. 2018; published online March 29.
https://blogs.bmj.com/bmj/2018/03/29/it-is-time-to-fix-the-problem-of-unreported-clinical-

trials/ (accessed Nov 29, 2018).

Smith JA, DeVito NJ. Association between investigating COVID-19 and design
characteristics in global clinical trial registrations. 2020; published online Dec 7.

https://osf.io/f6d2v/ (accessed Feb 22, 2022).

Rentsch CT, DeVito NJ, MacKenna B, et al. Effect of pre-exposure use of
hydroxychloroquine on COVID-19 mortality: a population-based cohort study in patients
with rheumatoid arthritis or systemic lupus erythematosus using the OpenSAFELY platform.
The Lancet Rheumatology 2020; published online Nov 5. DOI:10.1016/S2665-

9913(20)30378-7.

Aronson JK, Ferner RE, DeVito NJ, Heneghan C. COVID-19 Registered Trials. Oxford
COVID-19 Evidence Service. 2020; published online March 17.

https://www.cebm.net/covid-19/registered-trials-and-analysis/ (accessed Dec 15, 2021).

DeVito NJ, Liu M, Aronson JK. COVID-19 Clinical Trials Report Card: Chloroquine and
Hydroxychloroquine. Oxford COVID-19 Evidence Service. 2020; published online March

17. https://mww.cebm.net/covid-19/covid-19-clinical-trials-report-card-chloroquine-and-

330


http://paperpile.com/b/hSBzsM/ZSneG
http://paperpile.com/b/hSBzsM/ZSneG
https://osf.io/c8g9e/
https://osf.io/c8g9e/
http://paperpile.com/b/hSBzsM/ANqUm
http://paperpile.com/b/hSBzsM/ANqUm
http://paperpile.com/b/hSBzsM/ANqUm
http://paperpile.com/b/hSBzsM/ANqUm
http://paperpile.com/b/hSBzsM/ANqUm
http://paperpile.com/b/hSBzsM/ANqUm
http://paperpile.com/b/hSBzsM/ANqUm
http://paperpile.com/b/hSBzsM/581Lu
http://paperpile.com/b/hSBzsM/581Lu
https://blogs.bmj.com/bmj/2018/03/29/it-is-time-to-fix-the-problem-of-unreported-clinical-trials/
https://blogs.bmj.com/bmj/2018/03/29/it-is-time-to-fix-the-problem-of-unreported-clinical-trials/
http://paperpile.com/b/hSBzsM/581Lu
http://paperpile.com/b/hSBzsM/r3uFU
http://paperpile.com/b/hSBzsM/r3uFU
https://osf.io/f6d2v/
https://osf.io/f6d2v/
http://paperpile.com/b/hSBzsM/ICdT1
http://paperpile.com/b/hSBzsM/ICdT1
http://paperpile.com/b/hSBzsM/ICdT1
http://paperpile.com/b/hSBzsM/ICdT1
http://paperpile.com/b/hSBzsM/ICdT1
http://paperpile.com/b/hSBzsM/ICdT1
http://paperpile.com/b/hSBzsM/ICdT1
http://paperpile.com/b/hSBzsM/ICdT1
http://dx.doi.org/10.1016/S2665-9913(20)30378-7
http://dx.doi.org/10.1016/S2665-9913(20)30378-7
http://paperpile.com/b/hSBzsM/ICdT1
http://paperpile.com/b/hSBzsM/F9Q0t
http://paperpile.com/b/hSBzsM/F9Q0t
https://www.cebm.net/covid-19/registered-trials-and-analysis/
https://www.cebm.net/covid-19/registered-trials-and-analysis/
http://paperpile.com/b/hSBzsM/FMU7B
http://paperpile.com/b/hSBzsM/FMU7B
http://paperpile.com/b/hSBzsM/FMU7B
http://paperpile.com/b/hSBzsM/FMU7B

45

46

47

48

49

50

51

52

53

hydroxychloroquine/ (accessed Dec 15, 2021).

Silverman E. FDA finalizes penalties for trial sponsors, but critics say they fall short. STAT
News. 2020; published online Aug 18.
https://www.statnews.com/pharmalot/2020/08/18/fda-clinical-trials-transparency-nih/

(accessed Oct 18, 2020).

Anthes E. Sponsors of clinical trials may report data late or never. Spectrum News. 2020;
published online Feb 10. https://www.spectrumnews.org/news/sponsors-of-clinical-trials-

may-report-data-late-or-never/ (accessed Feb 17, 2021).

Burki TK. Compliance with clinical trial reporting. The Lancet Respiratory Medicine 2020;

published online Feb 12. DOI:10.1016/S2213-2600(20)30072-2.

Sackett DL. Bias in analytic research. J Chronic Dis 1979; 32: 51-63.

Catalogue of Bias. Catalogue of Bias. 2017; published online March 27.

https://catalogofbias.org/ (accessed Aug 3, 2021).

Sterne JAC, Savovi¢ J, Page MJ, et al. RoB 2: a revised tool for assessing risk of bias in

randomised trials. BMJ. 2019; 366: 14898.

Macleod MR, Michie S, Roberts I, et al. Biomedical research: increasing value, reducing

waste. Lancet 2014; 383: 101-4.

WHO Secretariat. Ministerial Summit on Health Research. World Health Organization, 2005

https://apps.who.int/gb/archive/pdf_files/WHA58/A58_22-en.pdf?ua=1.

Pansieri C, Pandolfini C, Bonati M. The evolution in registration of clinical trials: a chronicle
of the historical calls and current initiatives promoting transparency. Eur J Clin Pharmacol

2015; 71: 1159-64.

331


https://www.cebm.net/covid-19/covid-19-clinical-trials-report-card-chloroquine-and-hydroxychloroquine/
https://www.cebm.net/covid-19/covid-19-clinical-trials-report-card-chloroquine-and-hydroxychloroquine/
http://paperpile.com/b/hSBzsM/4zTE6
http://paperpile.com/b/hSBzsM/4zTE6
https://www.statnews.com/pharmalot/2020/08/18/fda-clinical-trials-transparency-nih/
https://www.statnews.com/pharmalot/2020/08/18/fda-clinical-trials-transparency-nih/
http://paperpile.com/b/hSBzsM/4zTE6
http://paperpile.com/b/hSBzsM/Vdq2
http://paperpile.com/b/hSBzsM/Vdq2
https://www.spectrumnews.org/news/sponsors-of-clinical-trials-may-report-data-late-or-never/
https://www.spectrumnews.org/news/sponsors-of-clinical-trials-may-report-data-late-or-never/
http://paperpile.com/b/hSBzsM/Vdq2
http://paperpile.com/b/hSBzsM/sG1AQ
http://paperpile.com/b/hSBzsM/sG1AQ
http://paperpile.com/b/hSBzsM/sG1AQ
http://paperpile.com/b/hSBzsM/sG1AQ
http://dx.doi.org/10.1016/S2213-2600(20)30072-2
http://dx.doi.org/10.1016/S2213-2600(20)30072-2
http://paperpile.com/b/hSBzsM/ZJtLx
http://paperpile.com/b/hSBzsM/ZJtLx
http://paperpile.com/b/hSBzsM/ZJtLx
http://paperpile.com/b/hSBzsM/ZJtLx
http://paperpile.com/b/hSBzsM/ZJtLx
http://paperpile.com/b/hSBzsM/6hXte
http://paperpile.com/b/hSBzsM/6hXte
https://catalogofbias.org/
https://catalogofbias.org/
http://paperpile.com/b/hSBzsM/Er6qP
http://paperpile.com/b/hSBzsM/Er6qP
http://paperpile.com/b/hSBzsM/Er6qP
http://paperpile.com/b/hSBzsM/Er6qP
http://paperpile.com/b/hSBzsM/Er6qP
http://paperpile.com/b/hSBzsM/Er6qP
http://paperpile.com/b/hSBzsM/lyF6f
http://paperpile.com/b/hSBzsM/lyF6f
http://paperpile.com/b/hSBzsM/lyF6f
http://paperpile.com/b/hSBzsM/lyF6f
http://paperpile.com/b/hSBzsM/lyF6f
http://paperpile.com/b/hSBzsM/lyF6f
http://paperpile.com/b/hSBzsM/lyF6f
http://paperpile.com/b/hSBzsM/lyF6f
http://paperpile.com/b/hSBzsM/vz2JF
http://paperpile.com/b/hSBzsM/vz2JF
https://apps.who.int/gb/archive/pdf_files/WHA58/A58_22-en.pdf?ua=1
https://apps.who.int/gb/archive/pdf_files/WHA58/A58_22-en.pdf?ua=1
http://paperpile.com/b/hSBzsM/QItvE
http://paperpile.com/b/hSBzsM/QItvE
http://paperpile.com/b/hSBzsM/QItvE
http://paperpile.com/b/hSBzsM/QItvE
http://paperpile.com/b/hSBzsM/QItvE
http://paperpile.com/b/hSBzsM/QItvE
http://paperpile.com/b/hSBzsM/QItvE

54

55

56

57

58

59

60

61

62

63

Kupferschmidt K. More and more scientists are preregistering their studies. Should you?

Science. 2018; published online Sept 21. DOI:10.1126/science.aav4786.

Wallach JD, Gonsalves GS, Ross JS. Research, regulatory, and clinical decision-making:

the importance of scientific integrity. J Clin Epidemiol 2018; 93: 88—-93.

Simmons J, Nelson L, Simonsohn U. Pre-registration: Why and how. J Consum Psychol

2021; 31: 151-62.

Baker M. 1,500 scientists lift the lid on reproducibility. Nature 2016; 533: 452—4.

World Health Organization. International Standards for Clinical Trial Registries - Version
3.0. WHO, 2018 http://apps.who.int/iris/bitstream/handle/10665/274994/9789241514743-

eng.pdf.

Borysowski J, Wnukiewicz-Koztowska A, Gérski A. Legal regulations, ethical guidelines and
recent policies to increase transparency of clinical trials. Br J Clin Pharmacol 2020; 86:

679-86.

Irwin RS. Clinical trial registration promotes patient protection and benefit, advances the

trust of everyone, and is required. Chest. 2007; 131: 639-41.

Raftery J, Fairbank E, Douet L, et al. Registration of honcommercial randomised clinical
trials: the feasibility of using trial registries to monitor the number of trials. Trials 2012; 13:

140.

loannidis JPA, Greenland S, Hlatky MA, et al. Increasing value and reducing waste in

research design, conduct, and analysis. Lancet 2014; 383: 166—75.

Kim D, Hasford J. Redundant trials can be prevented, if the EU clinical trial regulation is

applied duly. BMC Med Ethics 2020; 21: 107.

332


http://paperpile.com/b/hSBzsM/yfUu9
http://paperpile.com/b/hSBzsM/yfUu9
http://dx.doi.org/10.1126/science.aav4786
http://dx.doi.org/10.1126/science.aav4786
http://paperpile.com/b/hSBzsM/0ggS4
http://paperpile.com/b/hSBzsM/0ggS4
http://paperpile.com/b/hSBzsM/0ggS4
http://paperpile.com/b/hSBzsM/0ggS4
http://paperpile.com/b/hSBzsM/0ggS4
http://paperpile.com/b/hSBzsM/0ggS4
http://paperpile.com/b/hSBzsM/yXfcv
http://paperpile.com/b/hSBzsM/yXfcv
http://paperpile.com/b/hSBzsM/yXfcv
http://paperpile.com/b/hSBzsM/yXfcv
http://paperpile.com/b/hSBzsM/yXfcv
http://paperpile.com/b/hSBzsM/yXfcv
http://paperpile.com/b/hSBzsM/Tu8zY
http://paperpile.com/b/hSBzsM/Tu8zY
http://paperpile.com/b/hSBzsM/Tu8zY
http://paperpile.com/b/hSBzsM/Tu8zY
http://paperpile.com/b/hSBzsM/Tu8zY
http://paperpile.com/b/hSBzsM/XGtb1
http://paperpile.com/b/hSBzsM/XGtb1
http://apps.who.int/iris/bitstream/handle/10665/274994/9789241514743-eng.pdf
http://apps.who.int/iris/bitstream/handle/10665/274994/9789241514743-eng.pdf
http://paperpile.com/b/hSBzsM/XGtb1
http://paperpile.com/b/hSBzsM/T1enx
http://paperpile.com/b/hSBzsM/T1enx
http://paperpile.com/b/hSBzsM/T1enx
http://paperpile.com/b/hSBzsM/T1enx
http://paperpile.com/b/hSBzsM/T1enx
http://paperpile.com/b/hSBzsM/T1enx
http://paperpile.com/b/hSBzsM/T1enx
http://paperpile.com/b/hSBzsM/bNK6b
http://paperpile.com/b/hSBzsM/bNK6b
http://paperpile.com/b/hSBzsM/bNK6b
http://paperpile.com/b/hSBzsM/bNK6b
http://paperpile.com/b/hSBzsM/DpG7V
http://paperpile.com/b/hSBzsM/DpG7V
http://paperpile.com/b/hSBzsM/DpG7V
http://paperpile.com/b/hSBzsM/DpG7V
http://paperpile.com/b/hSBzsM/DpG7V
http://paperpile.com/b/hSBzsM/DpG7V
http://paperpile.com/b/hSBzsM/DpG7V
http://paperpile.com/b/hSBzsM/DpG7V
http://paperpile.com/b/hSBzsM/DpG7V
http://paperpile.com/b/hSBzsM/NgcAq
http://paperpile.com/b/hSBzsM/NgcAq
http://paperpile.com/b/hSBzsM/NgcAq
http://paperpile.com/b/hSBzsM/NgcAq
http://paperpile.com/b/hSBzsM/NgcAq
http://paperpile.com/b/hSBzsM/NgcAq
http://paperpile.com/b/hSBzsM/NgcAq
http://paperpile.com/b/hSBzsM/NgcAq
http://paperpile.com/b/hSBzsM/M2vBb
http://paperpile.com/b/hSBzsM/M2vBb
http://paperpile.com/b/hSBzsM/M2vBb
http://paperpile.com/b/hSBzsM/M2vBb
http://paperpile.com/b/hSBzsM/M2vBb
http://paperpile.com/b/hSBzsM/M2vBb

64

65

66

67

68

69

70

71

72

Dickersin K, Hewitt P, Mutch L, Chalmers I, Chalmers TC. Perusing the literature:
comparison of MEDLINE searching with a perinatal trials database. Control Clin Trials

1985; 6: 306-17.

Dickersin K. Research Registers. In: Cooper H, Hedges LV, eds. The Handbook of

Research Synthesis. Russell Sage Foundation, 1994: 71-83.

Baudard M, Yavchitz A, Ravaud P, Perrodeau E, Boutron |. Impact of searching clinical trial
registries in systematic reviews of pharmaceutical treatments: methodological systematic

review and reanalysis of meta-analyses. BMJ 2017; 356: j448.

Lemmens T, Bouchard R. Mandatory Clinical Trial Registration: Rebuilding Public Trust in
Medical Research. In: Gehner M, Jupp S, Penea O, eds. Global Forum Update on

Research For Health. Pro-Brook Publishing, 2007: 40—6.

Zarin DA, Keselman A. Registering a clinical trial in ClinicalTrials.gov. Chest 2007; 131.:

909-12.

Lemmens T, Telfer C. Access to information and the right to health: the human rights case

for clinical trials transparency. Am J Law Med 2012; 38: 63-112.

Hetherington J, Dickersin K, Chalmers I, Meinert CL. Retrospective and prospective
identification of unpublished controlled trials: lessons from a survey of obstetricians and

pediatricians. Pediatrics 1989; 84: 374-80.

Greenhalgh T, Peacock R. Effectiveness and efficiency of search methods in systematic

reviews of complex evidence: audit of primary sources. BMJ 2005; 331: 1064-5.

DeVito NJ. Results Reporting on ICTRP Registries: a cross-sectional audit study. 2020;

published online Feb 21. https://osf.io/xenkg/.

333


http://paperpile.com/b/hSBzsM/J6Epn
http://paperpile.com/b/hSBzsM/J6Epn
http://paperpile.com/b/hSBzsM/J6Epn
http://paperpile.com/b/hSBzsM/J6Epn
http://paperpile.com/b/hSBzsM/J6Epn
http://paperpile.com/b/hSBzsM/J6Epn
http://paperpile.com/b/hSBzsM/J6Epn
http://paperpile.com/b/hSBzsM/OCPXg
http://paperpile.com/b/hSBzsM/OCPXg
http://paperpile.com/b/hSBzsM/IDKpQ
http://paperpile.com/b/hSBzsM/IDKpQ
http://paperpile.com/b/hSBzsM/IDKpQ
http://paperpile.com/b/hSBzsM/IDKpQ
http://paperpile.com/b/hSBzsM/IDKpQ
http://paperpile.com/b/hSBzsM/IDKpQ
http://paperpile.com/b/hSBzsM/IDKpQ
http://paperpile.com/b/hSBzsM/MHbtj
http://paperpile.com/b/hSBzsM/MHbtj
http://paperpile.com/b/hSBzsM/MHbtj
http://paperpile.com/b/hSBzsM/oYvHJ
http://paperpile.com/b/hSBzsM/oYvHJ
http://paperpile.com/b/hSBzsM/oYvHJ
http://paperpile.com/b/hSBzsM/oYvHJ
http://paperpile.com/b/hSBzsM/oYvHJ
http://paperpile.com/b/hSBzsM/oYvHJ
http://paperpile.com/b/hSBzsM/E18V5
http://paperpile.com/b/hSBzsM/E18V5
http://paperpile.com/b/hSBzsM/E18V5
http://paperpile.com/b/hSBzsM/E18V5
http://paperpile.com/b/hSBzsM/E18V5
http://paperpile.com/b/hSBzsM/E18V5
http://paperpile.com/b/hSBzsM/hzCRN
http://paperpile.com/b/hSBzsM/hzCRN
http://paperpile.com/b/hSBzsM/hzCRN
http://paperpile.com/b/hSBzsM/hzCRN
http://paperpile.com/b/hSBzsM/hzCRN
http://paperpile.com/b/hSBzsM/hzCRN
http://paperpile.com/b/hSBzsM/hzCRN
http://paperpile.com/b/hSBzsM/ntV57
http://paperpile.com/b/hSBzsM/ntV57
http://paperpile.com/b/hSBzsM/ntV57
http://paperpile.com/b/hSBzsM/ntV57
http://paperpile.com/b/hSBzsM/ntV57
http://paperpile.com/b/hSBzsM/ntV57
http://paperpile.com/b/hSBzsM/dsPSl
http://paperpile.com/b/hSBzsM/dsPSl
https://osf.io/xenkq/
https://osf.io/xenkq/

73

74

75

76

77

78

79

80

81

Schmucker C, Schell LK, Portalupi S, et al. Extent of non-publication in cohorts of studies
approved by research ethics committees or included in trial registries. PLoS One 2014; 9:

e114023.

Dickersin K, Min YI. Publication bias: the problem that won’t go away. Ann N Y Acad Sci

1993; 703: 135-46; discussion 146-8.

Rosenthal R. The file drawer problem and tolerance for null results. Psychol Bull 1979; 86:

638—41.

Hemminki E. Study of information submitted by drug companies to licensing authorities. Br

Med J 1980; 280: 833—6.

MacLean CH, Morton SC, Ofman JJ, Roth EA, Shekelle PG, Southern California Evidence-
Based Practice Center. How useful are unpublished data from the Food and Drug

Administration in meta-analysis? J Clin Epidemiol 2003; 56: 44-51.

Rising K, Bacchetti P, Bero L. Reporting bias in drug trials submitted to the Food and Drug
Administration: review of publication and presentation. PLoS Med 2008; 5: e217; discussion

e2l7.

Turner EH, Matthews AM, Linardatos E, Tell RA, Rosenthal R. Selective publication of
antidepressant trials and its influence on apparent efficacy. N Engl J Med 2008; 358: 252—

60.

Turner EH, Knoepflmacher D, Shapley L. Publication bias in antipsychotic trials: an analysis
of efficacy comparing the published literature to the US Food and Drug Administration

database. PLoS Med 2012; 9: e1001189.

Hart B, Lundh A, Bero L. Effect of reporting bias on meta-analyses of drug trials: reanalysis

334


http://paperpile.com/b/hSBzsM/BTWwu
http://paperpile.com/b/hSBzsM/BTWwu
http://paperpile.com/b/hSBzsM/BTWwu
http://paperpile.com/b/hSBzsM/BTWwu
http://paperpile.com/b/hSBzsM/BTWwu
http://paperpile.com/b/hSBzsM/BTWwu
http://paperpile.com/b/hSBzsM/BTWwu
http://paperpile.com/b/hSBzsM/BTWwu
http://paperpile.com/b/hSBzsM/BTWwu
http://paperpile.com/b/hSBzsM/ZqEnI
http://paperpile.com/b/hSBzsM/ZqEnI
http://paperpile.com/b/hSBzsM/ZqEnI
http://paperpile.com/b/hSBzsM/ZqEnI
http://paperpile.com/b/hSBzsM/ZqEnI
http://paperpile.com/b/hSBzsM/ZqEnI
http://paperpile.com/b/hSBzsM/09MLD
http://paperpile.com/b/hSBzsM/09MLD
http://paperpile.com/b/hSBzsM/09MLD
http://paperpile.com/b/hSBzsM/09MLD
http://paperpile.com/b/hSBzsM/09MLD
http://paperpile.com/b/hSBzsM/09MLD
http://paperpile.com/b/hSBzsM/c96vl
http://paperpile.com/b/hSBzsM/c96vl
http://paperpile.com/b/hSBzsM/c96vl
http://paperpile.com/b/hSBzsM/c96vl
http://paperpile.com/b/hSBzsM/c96vl
http://paperpile.com/b/hSBzsM/c96vl
http://paperpile.com/b/hSBzsM/e9ljO
http://paperpile.com/b/hSBzsM/e9ljO
http://paperpile.com/b/hSBzsM/e9ljO
http://paperpile.com/b/hSBzsM/e9ljO
http://paperpile.com/b/hSBzsM/e9ljO
http://paperpile.com/b/hSBzsM/e9ljO
http://paperpile.com/b/hSBzsM/e9ljO
http://paperpile.com/b/hSBzsM/BI1kw
http://paperpile.com/b/hSBzsM/BI1kw
http://paperpile.com/b/hSBzsM/BI1kw
http://paperpile.com/b/hSBzsM/BI1kw
http://paperpile.com/b/hSBzsM/BI1kw
http://paperpile.com/b/hSBzsM/BI1kw
http://paperpile.com/b/hSBzsM/BI1kw
http://paperpile.com/b/hSBzsM/F7C6q
http://paperpile.com/b/hSBzsM/F7C6q
http://paperpile.com/b/hSBzsM/F7C6q
http://paperpile.com/b/hSBzsM/F7C6q
http://paperpile.com/b/hSBzsM/F7C6q
http://paperpile.com/b/hSBzsM/F7C6q
http://paperpile.com/b/hSBzsM/F7C6q
http://paperpile.com/b/hSBzsM/vrq1Q
http://paperpile.com/b/hSBzsM/vrq1Q
http://paperpile.com/b/hSBzsM/vrq1Q
http://paperpile.com/b/hSBzsM/vrq1Q
http://paperpile.com/b/hSBzsM/vrq1Q
http://paperpile.com/b/hSBzsM/vrq1Q
http://paperpile.com/b/hSBzsM/vrq1Q
http://paperpile.com/b/hSBzsM/Pfrci

82

83

84

85

86

87

88

89

90

of meta-analyses. BMJ 2012; 344: d7202.

Roest AM, de Jonge P, Williams CD, de Vries YA, Schoevers RA, Turner EH. Reporting
Bias in Clinical Trials Investigating the Efficacy of Second-Generation Antidepressants in
the Treatment of Anxiety Disorders: A Report of 2 Meta-analyses. JAMA Psychiatry 2015;

72: 500-10.

Turner EH. A taxpayer-funded clinical trials registry and results database. PLoS Med 2004;

1: e60.

McGauran N, Wieseler B, Kreis J, Schiiler Y-B, Kélsch H, Kaiser T. Reporting bias in

medical research - a narrative review. Trials 2010; 11: 37.

Turner EH. How to access and process FDA drug approval packages for use in research.

BMJ 2013; 347: f5992.

Wieseler B, McGauran N. Secrecy or transparency? The future of regulatory trial data.

CMAJ. 2017; 189: E185-6.

Boesen K. Working towards harmonised access to clinical trial data across European drug
regulatory agencies. BMJ 2021; published online July 31.
https://blogs.bmj.com/bmj/2021/07/31/working-towards-harmonised-access-to-clinical-trial-

data-across-european-drug-regulatory-agencies/.

Simes RJ. Publication bias: the case for an international registry of clinical trials. J Clin

Oncol 1986; 4: 1529-41.

Simes RJ. Confronting publication bias: a cohort design for meta-analysis. Stat Med 1987;

6: 11-29.

Dickersin K. The existence of publication bias and risk factors for its occurrence. JAMA

335


http://paperpile.com/b/hSBzsM/Pfrci
http://paperpile.com/b/hSBzsM/Pfrci
http://paperpile.com/b/hSBzsM/Pfrci
http://paperpile.com/b/hSBzsM/Pfrci
http://paperpile.com/b/hSBzsM/Pfrci
http://paperpile.com/b/hSBzsM/x0Srx
http://paperpile.com/b/hSBzsM/x0Srx
http://paperpile.com/b/hSBzsM/x0Srx
http://paperpile.com/b/hSBzsM/x0Srx
http://paperpile.com/b/hSBzsM/x0Srx
http://paperpile.com/b/hSBzsM/x0Srx
http://paperpile.com/b/hSBzsM/x0Srx
http://paperpile.com/b/hSBzsM/x0Srx
http://paperpile.com/b/hSBzsM/KN9sV
http://paperpile.com/b/hSBzsM/KN9sV
http://paperpile.com/b/hSBzsM/KN9sV
http://paperpile.com/b/hSBzsM/KN9sV
http://paperpile.com/b/hSBzsM/KN9sV
http://paperpile.com/b/hSBzsM/KN9sV
http://paperpile.com/b/hSBzsM/3tJmV
http://paperpile.com/b/hSBzsM/3tJmV
http://paperpile.com/b/hSBzsM/3tJmV
http://paperpile.com/b/hSBzsM/3tJmV
http://paperpile.com/b/hSBzsM/3tJmV
http://paperpile.com/b/hSBzsM/3tJmV
http://paperpile.com/b/hSBzsM/cRQka
http://paperpile.com/b/hSBzsM/cRQka
http://paperpile.com/b/hSBzsM/cRQka
http://paperpile.com/b/hSBzsM/cRQka
http://paperpile.com/b/hSBzsM/cRQka
http://paperpile.com/b/hSBzsM/cRQka
http://paperpile.com/b/hSBzsM/imS6b
http://paperpile.com/b/hSBzsM/imS6b
http://paperpile.com/b/hSBzsM/imS6b
http://paperpile.com/b/hSBzsM/imS6b
http://paperpile.com/b/hSBzsM/V2Ocz
http://paperpile.com/b/hSBzsM/V2Ocz
http://paperpile.com/b/hSBzsM/V2Ocz
http://paperpile.com/b/hSBzsM/V2Ocz
https://blogs.bmj.com/bmj/2021/07/31/working-towards-harmonised-access-to-clinical-trial-data-across-european-drug-regulatory-agencies/
https://blogs.bmj.com/bmj/2021/07/31/working-towards-harmonised-access-to-clinical-trial-data-across-european-drug-regulatory-agencies/
http://paperpile.com/b/hSBzsM/V2Ocz
http://paperpile.com/b/hSBzsM/92ZIk
http://paperpile.com/b/hSBzsM/92ZIk
http://paperpile.com/b/hSBzsM/92ZIk
http://paperpile.com/b/hSBzsM/92ZIk
http://paperpile.com/b/hSBzsM/92ZIk
http://paperpile.com/b/hSBzsM/92ZIk
http://paperpile.com/b/hSBzsM/F6KYB
http://paperpile.com/b/hSBzsM/F6KYB
http://paperpile.com/b/hSBzsM/F6KYB
http://paperpile.com/b/hSBzsM/F6KYB
http://paperpile.com/b/hSBzsM/F6KYB
http://paperpile.com/b/hSBzsM/F6KYB
http://paperpile.com/b/hSBzsM/nvIOS
http://paperpile.com/b/hSBzsM/nvIOS
http://paperpile.com/b/hSBzsM/nvIOS

91

92

93

94

95

96

97

98

99

1990; 263: 1385-9.

Chavalarias D, Wallach JD, Li AHT, loannidis JPA. Evolution of Reporting P Values in the

Biomedical Literature, 1990-2015. JAMA 2016; 315: 1141-8.

Krawczyk M. The Search for Significance: A Few Peculiarities in the Distribution of P

Values in Experimental Psychology Literature. PLoS One 2015; 10: e0127872.

Zimerman AL. Evidence-based medicine: a short history of a modern medical movement.

Virtual Mentor 2013; 15: 71-6.

Smith R, Rennie D. Evidence based medicine--an oral history. BMJ 2014; 348: g371.

Dwan K, Altman DG, Cresswell L, Blundell M, Gamble CL, Williamson PR. Comparison of
protocols and registry entries to published reports for randomised controlled trials.

Cochrane Database Syst Rev 2011; : MRO00031.

Song F, Parekh S, Hooper L, et al. Dissemination and publication of research findings: an

updated review of related biases. Health Technol Assess 2010; 14: iii, ix — xi, 1-193.

Satalkar P, McLennan S, Elger BS, von Elm E, Matthias B. Investigators’ sense of failure
thwarted transparency in clinical trials discontinued for poor recruitment. J Clin Epidemiol

2022; published online Feb 3. DOI:10.1016/}.jclinepi.2022.01.024.

Kien C, Nu3baumer B, Thaler KJ, et al. Barriers to and facilitators of interventions to
counter publication bias: thematic analysis of scholarly articles and stakeholder interviews.

BMC Health Serv Res 2014; 14: 551.

Couzin-Frankel J. ‘Journalologists’ use scientific methods to study academic publishing. Is
their work improving science? Science. 2018; published online Sept 19.

DOI:10.1126/science.aav4758.

336


http://paperpile.com/b/hSBzsM/nvIOS
http://paperpile.com/b/hSBzsM/nvIOS
http://paperpile.com/b/hSBzsM/nvIOS
http://paperpile.com/b/hSBzsM/z7ps
http://paperpile.com/b/hSBzsM/z7ps
http://paperpile.com/b/hSBzsM/z7ps
http://paperpile.com/b/hSBzsM/z7ps
http://paperpile.com/b/hSBzsM/z7ps
http://paperpile.com/b/hSBzsM/z7ps
http://paperpile.com/b/hSBzsM/t1BL
http://paperpile.com/b/hSBzsM/t1BL
http://paperpile.com/b/hSBzsM/t1BL
http://paperpile.com/b/hSBzsM/t1BL
http://paperpile.com/b/hSBzsM/t1BL
http://paperpile.com/b/hSBzsM/t1BL
http://paperpile.com/b/hSBzsM/KV8Vv
http://paperpile.com/b/hSBzsM/KV8Vv
http://paperpile.com/b/hSBzsM/KV8Vv
http://paperpile.com/b/hSBzsM/KV8Vv
http://paperpile.com/b/hSBzsM/KV8Vv
http://paperpile.com/b/hSBzsM/KV8Vv
http://paperpile.com/b/hSBzsM/miINy
http://paperpile.com/b/hSBzsM/miINy
http://paperpile.com/b/hSBzsM/miINy
http://paperpile.com/b/hSBzsM/miINy
http://paperpile.com/b/hSBzsM/miINy
http://paperpile.com/b/hSBzsM/QzLbt
http://paperpile.com/b/hSBzsM/QzLbt
http://paperpile.com/b/hSBzsM/QzLbt
http://paperpile.com/b/hSBzsM/QzLbt
http://paperpile.com/b/hSBzsM/PThkX
http://paperpile.com/b/hSBzsM/PThkX
http://paperpile.com/b/hSBzsM/PThkX
http://paperpile.com/b/hSBzsM/PThkX
http://paperpile.com/b/hSBzsM/PThkX
http://paperpile.com/b/hSBzsM/PThkX
http://paperpile.com/b/hSBzsM/PThkX
http://paperpile.com/b/hSBzsM/PThkX
http://paperpile.com/b/hSBzsM/BweRJ
http://paperpile.com/b/hSBzsM/BweRJ
http://paperpile.com/b/hSBzsM/BweRJ
http://paperpile.com/b/hSBzsM/BweRJ
http://paperpile.com/b/hSBzsM/BweRJ
http://paperpile.com/b/hSBzsM/BweRJ
http://paperpile.com/b/hSBzsM/BweRJ
http://paperpile.com/b/hSBzsM/EMaMu
http://paperpile.com/b/hSBzsM/EMaMu
http://paperpile.com/b/hSBzsM/EMaMu
http://paperpile.com/b/hSBzsM/EMaMu
http://paperpile.com/b/hSBzsM/EMaMu
http://paperpile.com/b/hSBzsM/EMaMu
http://paperpile.com/b/hSBzsM/EMaMu
http://paperpile.com/b/hSBzsM/EMaMu
http://paperpile.com/b/hSBzsM/UzLM6
http://paperpile.com/b/hSBzsM/UzLM6
http://paperpile.com/b/hSBzsM/UzLM6
http://paperpile.com/b/hSBzsM/UzLM6
http://paperpile.com/b/hSBzsM/UzLM6

100 Meerpohl JJ, Schell LK, Bassler D, et al. Evidence-informed recommendations to reduce
dissemination bias in clinical research: conclusions from the OPEN (Overcome failure to
Publish nEgative fiNdings) project based on an international consensus meeting. BMJ

Open 2015; 5: e006666.

101 Furuya-Kanamori L, Doi SAR. Publication Bias. In: Khan S, ed. Meta-Analysis: Methods for

Health and Experimental Studies. Singapore: Springer Singapore, 2020: 255-65.

102 van Lent M, Overbeke J, Out HJ. Role of editorial and peer review processes in publication
bias: analysis of drug trials submitted to eight medical journals. PLoS One 2014; 9:

€104846.

103 Boutron I, Ravaud P. Misrepresentation and distortion of research in biomedical literature.

Proc Natl Acad Sci U S A 2018; 115: 2613-9.

104 Jones CW, Keil LG, Holland WC, Caughey MC, Platts-Mills TF. Comparison of registered
and published outcomes in randomized controlled trials: a systematic review. BMC Med

2015; 13: 282.

105 Turner L, Shamseer L, Altman DG, Schulz KF, Moher D. Does use of the CONSORT
Statement impact the completeness of reporting of randomised controlled trials published in

medical journals? A Cochrane review. Syst Rev 2012; 1: 60.

106 Dickersin K, Rennie D. Registering clinical trials. JAMA 2003; 290: 516-23.

107 Dickersin K. Keeping posted Why register clinical trials?—Revisited. Control Clin Trials

1992; 13: 170-7.

108 McCray AT. Better access to information about clinical trials. Ann Intern Med 2000; 133:

609-14.

337


http://paperpile.com/b/hSBzsM/SXOAG
http://paperpile.com/b/hSBzsM/SXOAG
http://paperpile.com/b/hSBzsM/SXOAG
http://paperpile.com/b/hSBzsM/SXOAG
http://paperpile.com/b/hSBzsM/SXOAG
http://paperpile.com/b/hSBzsM/SXOAG
http://paperpile.com/b/hSBzsM/SXOAG
http://paperpile.com/b/hSBzsM/SXOAG
http://paperpile.com/b/hSBzsM/SXOAG
http://paperpile.com/b/hSBzsM/SXOAG
http://paperpile.com/b/hSBzsM/kWVS5
http://paperpile.com/b/hSBzsM/kWVS5
http://paperpile.com/b/hSBzsM/H2muW
http://paperpile.com/b/hSBzsM/H2muW
http://paperpile.com/b/hSBzsM/H2muW
http://paperpile.com/b/hSBzsM/H2muW
http://paperpile.com/b/hSBzsM/H2muW
http://paperpile.com/b/hSBzsM/H2muW
http://paperpile.com/b/hSBzsM/H2muW
http://paperpile.com/b/hSBzsM/oO2xz
http://paperpile.com/b/hSBzsM/oO2xz
http://paperpile.com/b/hSBzsM/oO2xz
http://paperpile.com/b/hSBzsM/oO2xz
http://paperpile.com/b/hSBzsM/oO2xz
http://paperpile.com/b/hSBzsM/oO2xz
http://paperpile.com/b/hSBzsM/LNB3f
http://paperpile.com/b/hSBzsM/LNB3f
http://paperpile.com/b/hSBzsM/LNB3f
http://paperpile.com/b/hSBzsM/LNB3f
http://paperpile.com/b/hSBzsM/LNB3f
http://paperpile.com/b/hSBzsM/LNB3f
http://paperpile.com/b/hSBzsM/LNB3f
http://paperpile.com/b/hSBzsM/Yw9aO
http://paperpile.com/b/hSBzsM/Yw9aO
http://paperpile.com/b/hSBzsM/Yw9aO
http://paperpile.com/b/hSBzsM/Yw9aO
http://paperpile.com/b/hSBzsM/Yw9aO
http://paperpile.com/b/hSBzsM/Yw9aO
http://paperpile.com/b/hSBzsM/Yw9aO
http://paperpile.com/b/hSBzsM/HbAjd
http://paperpile.com/b/hSBzsM/HbAjd
http://paperpile.com/b/hSBzsM/HbAjd
http://paperpile.com/b/hSBzsM/HbAjd
http://paperpile.com/b/hSBzsM/HbAjd
http://paperpile.com/b/hSBzsM/lpmCJ
http://paperpile.com/b/hSBzsM/lpmCJ
http://paperpile.com/b/hSBzsM/lpmCJ
http://paperpile.com/b/hSBzsM/lpmCJ
http://paperpile.com/b/hSBzsM/lpmCJ
http://paperpile.com/b/hSBzsM/lpmCJ
http://paperpile.com/b/hSBzsM/rkIg3
http://paperpile.com/b/hSBzsM/rkIg3
http://paperpile.com/b/hSBzsM/rkIg3
http://paperpile.com/b/hSBzsM/rkIg3
http://paperpile.com/b/hSBzsM/rkIg3
http://paperpile.com/b/hSBzsM/rkIg3

109 Dickersin K, Garcia-Lopez F. Regulatory process effects clinical trial registration in Spain.

Control Clin Trials 1992; 13: 507-12.

110 Gulmezoglu AM, Pang T, Horton R, Dickersin K. WHO facilitates international collaboration

in setting standards for clinical trial registration. Lancet 2005; 365: 1829-31.

111 Ghersi D, Pang T. From Mexico to Mali: four years in the history of clinical trial registration.

J Evid Based Med 2009; 2: 1-7.

112 Dickersin K. Report from the panel on the Case for Registers of Clinical Trials at the Eighth

Annual Meeting of the Society for Clinical Trials. Control Clin Trials 1988; 9: 76-81.

113 Boissel JP. ICTH - Subcommittee on Clinical Trials: Registry of Multicenter Clinical Trials:

Eighth Report - 1986. Thromb Haemost 2018; 57: 361-71.

114 Chalmers I, Hetherington J, Newdick M, et al. The Oxford Database of Perinatal Trials:
developing a register of published reports of controlled trials. Control Clin Trials 1986; 7:

306-24.

115 International Collaborative Group on Clinical Trial Registries. International Collaborative
Group on Clinical Trial Registries (ICG-CTR) consensus recommendations. Stat Med 1993;

12: 1085.

116 Harlan WR. Creating an NIH Clinical Trials Registry: A User-friendly Approach to Health

Care. JAMA 1994, 271: 1729-1729.

117 Tonks A. Registering clinical trials. BMJ 1999; 319: 1565-8.

118 Dickersin K, Manheimer E, Wieland S, Robinson KA, Lefebvre C, McDonald S.
Development of the Cochrane Collaboration’s CENTRAL Register of controlled clinical

trials. Eval Health Prof 2002; 25: 38—64.

338


http://paperpile.com/b/hSBzsM/9pR8c
http://paperpile.com/b/hSBzsM/9pR8c
http://paperpile.com/b/hSBzsM/9pR8c
http://paperpile.com/b/hSBzsM/9pR8c
http://paperpile.com/b/hSBzsM/9pR8c
http://paperpile.com/b/hSBzsM/9pR8c
http://paperpile.com/b/hSBzsM/zMXFT
http://paperpile.com/b/hSBzsM/zMXFT
http://paperpile.com/b/hSBzsM/zMXFT
http://paperpile.com/b/hSBzsM/zMXFT
http://paperpile.com/b/hSBzsM/zMXFT
http://paperpile.com/b/hSBzsM/zMXFT
http://paperpile.com/b/hSBzsM/y3AT5
http://paperpile.com/b/hSBzsM/y3AT5
http://paperpile.com/b/hSBzsM/y3AT5
http://paperpile.com/b/hSBzsM/y3AT5
http://paperpile.com/b/hSBzsM/y3AT5
http://paperpile.com/b/hSBzsM/y3AT5
http://paperpile.com/b/hSBzsM/XPsRq
http://paperpile.com/b/hSBzsM/XPsRq
http://paperpile.com/b/hSBzsM/XPsRq
http://paperpile.com/b/hSBzsM/XPsRq
http://paperpile.com/b/hSBzsM/XPsRq
http://paperpile.com/b/hSBzsM/XPsRq
http://paperpile.com/b/hSBzsM/FWuWt
http://paperpile.com/b/hSBzsM/FWuWt
http://paperpile.com/b/hSBzsM/FWuWt
http://paperpile.com/b/hSBzsM/FWuWt
http://paperpile.com/b/hSBzsM/FWuWt
http://paperpile.com/b/hSBzsM/FWuWt
http://paperpile.com/b/hSBzsM/o0ctr
http://paperpile.com/b/hSBzsM/o0ctr
http://paperpile.com/b/hSBzsM/o0ctr
http://paperpile.com/b/hSBzsM/o0ctr
http://paperpile.com/b/hSBzsM/o0ctr
http://paperpile.com/b/hSBzsM/o0ctr
http://paperpile.com/b/hSBzsM/o0ctr
http://paperpile.com/b/hSBzsM/o0ctr
http://paperpile.com/b/hSBzsM/o0ctr
http://paperpile.com/b/hSBzsM/DKN4Z
http://paperpile.com/b/hSBzsM/DKN4Z
http://paperpile.com/b/hSBzsM/DKN4Z
http://paperpile.com/b/hSBzsM/DKN4Z
http://paperpile.com/b/hSBzsM/DKN4Z
http://paperpile.com/b/hSBzsM/DKN4Z
http://paperpile.com/b/hSBzsM/XOalG
http://paperpile.com/b/hSBzsM/XOalG
http://paperpile.com/b/hSBzsM/XOalG
http://paperpile.com/b/hSBzsM/XOalG
http://paperpile.com/b/hSBzsM/XOalG
http://paperpile.com/b/hSBzsM/XOalG
http://paperpile.com/b/hSBzsM/4ZWj3
http://paperpile.com/b/hSBzsM/4ZWj3
http://paperpile.com/b/hSBzsM/4ZWj3
http://paperpile.com/b/hSBzsM/4ZWj3
http://paperpile.com/b/hSBzsM/4ZWj3
http://paperpile.com/b/hSBzsM/C6jMy
http://paperpile.com/b/hSBzsM/C6jMy
http://paperpile.com/b/hSBzsM/C6jMy
http://paperpile.com/b/hSBzsM/C6jMy
http://paperpile.com/b/hSBzsM/C6jMy
http://paperpile.com/b/hSBzsM/C6jMy
http://paperpile.com/b/hSBzsM/C6jMy

119 How CENTRAL is created. Cochrane. https://www.cochranelibrary.com/central/central-

creation (accessed Aug 4, 2021).

120 Faure H, Hrynaszkiewicz I. The ISRCTN Register: achievements and challenges 8 years

on. J Evid Based Med 2011; 4: 188-92.

121 Tonks A. A clinical trials register for Europe. BMJ 2002; 325: 1314-5.

122 Bian Z-X, Wu T-X. Legislation for trial registration and data transparency. Trials 2010; 11:

64.

123 Food and Drug Administration Modernization Act of 1997. 1997

https://www.govinfo.gov/content/pkg/PLAW-105publ115/pdf/PLAW-105publ115.pdf.

124 Review Panel on New Drug Regulation. Final Report of the Review Panel on New Drug
Regulation. Department of Health, Education and Welfare, 1977

https://babel.hathitrust.org/cgi/pt?id=uc1.31822022356364&view=1up&seq=1&skin=2021.

125 Federman DD, Hanna KE, Rodriguez LL. Improving an evolving national human research
participant protection system. In: Responsible Research: A Systems Approach to Protecting

Research Participants. Washington, D.C., DC: National Academies Press, 2002.

126 U.S. Department of Health and Human Services. Guidance for Industry Information
Program on Clinical Trials for Serious or Life-Threatening Diseases and Conditions. 2002;

published online March. https://www.fda.gov/media/71927/download.

127 History, Policies, and Laws. ClinicalTrials.gov. https://clinicaltrials.gov/ct2/about-site/history

(accessed Aug 5, 2021).

128 McCray AT, Ide NC. Design and implementation of a national clinical trials registry. J Am

Med Inform Assoc 2000; 7: 313-23.

339


http://paperpile.com/b/hSBzsM/e4mX0
http://paperpile.com/b/hSBzsM/e4mX0
https://www.cochranelibrary.com/central/central-creation
https://www.cochranelibrary.com/central/central-creation
http://paperpile.com/b/hSBzsM/vzM8V
http://paperpile.com/b/hSBzsM/vzM8V
http://paperpile.com/b/hSBzsM/vzM8V
http://paperpile.com/b/hSBzsM/vzM8V
http://paperpile.com/b/hSBzsM/vzM8V
http://paperpile.com/b/hSBzsM/vzM8V
http://paperpile.com/b/hSBzsM/12a3T
http://paperpile.com/b/hSBzsM/12a3T
http://paperpile.com/b/hSBzsM/12a3T
http://paperpile.com/b/hSBzsM/12a3T
http://paperpile.com/b/hSBzsM/12a3T
http://paperpile.com/b/hSBzsM/jLbI7
http://paperpile.com/b/hSBzsM/jLbI7
http://paperpile.com/b/hSBzsM/jLbI7
http://paperpile.com/b/hSBzsM/jLbI7
http://paperpile.com/b/hSBzsM/jLbI7
http://paperpile.com/b/hSBzsM/jLbI7
http://paperpile.com/b/hSBzsM/cCDDj
http://paperpile.com/b/hSBzsM/cCDDj
https://www.govinfo.gov/content/pkg/PLAW-105publ115/pdf/PLAW-105publ115.pdf
https://www.govinfo.gov/content/pkg/PLAW-105publ115/pdf/PLAW-105publ115.pdf
http://paperpile.com/b/hSBzsM/8zaqU
http://paperpile.com/b/hSBzsM/8zaqU
https://babel.hathitrust.org/cgi/pt?id=uc1.31822022356364&view=1up&seq=1&skin=2021
https://babel.hathitrust.org/cgi/pt?id=uc1.31822022356364&view=1up&seq=1&skin=2021
http://paperpile.com/b/hSBzsM/WtS03
http://paperpile.com/b/hSBzsM/WtS03
http://paperpile.com/b/hSBzsM/WtS03
http://paperpile.com/b/hSBzsM/JKwTU
http://paperpile.com/b/hSBzsM/JKwTU
http://paperpile.com/b/hSBzsM/JKwTU
http://paperpile.com/b/hSBzsM/JKwTU
http://paperpile.com/b/hSBzsM/JKwTU
http://paperpile.com/b/hSBzsM/L5JYR
http://paperpile.com/b/hSBzsM/L5JYR
http://paperpile.com/b/hSBzsM/L5JYR
http://paperpile.com/b/hSBzsM/L5JYR
http://paperpile.com/b/hSBzsM/rwqh6
http://paperpile.com/b/hSBzsM/rwqh6
http://paperpile.com/b/hSBzsM/rwqh6
http://paperpile.com/b/hSBzsM/rwqh6
http://paperpile.com/b/hSBzsM/rwqh6
http://paperpile.com/b/hSBzsM/rwqh6

129 Gill CJ. How often do US-based human subjects research studies register on time, and how
often do they post their results? A statistical analysis of the Clinicaltrials.gov database. BMJ

Open 2012; 2. DOI:10.1136/bmjopen-2012-001186.

130 Krleza-Jeri¢ K. Clinical trial registration: the differing views of industry, the WHO, and the

Ottawa Group. PLoS Med 2005; 2: e378.

131 Dickersin K, Chalmers I. Recognizing, investigating and dealing with incomplete and biased
reporting of clinical research: from Francis Bacon to the WHO. J R Soc Med 2011; 104:

532-8.

132 Doshi P. No correction, no retraction, no apology, ho comment: paroxetine trial reanalysis

raises questions about institutional responsibility. BMJ 2015; 351: h4629.

133 Goldacre B. Bad Pharma: How Medicine is Broken and how We Can Fix it. Fourth Estate,

2013.

134 Cowen PJ. TV: Panorama: ‘The Secrets of Seroxat’. BMJ : British Medical Journal 2002;

325: 910.

135 Meier B. MEDICINE’S DATA GAP: Selective Disclosure; Two Studies, Two Results, And a
Debate Over a Drug. The New York Times. 2004; published online June 3.
https://www.nytimes.com/2004/06/03/business/medicine-s-data-gap-selective-disclosure-

two-studies-two-results-debate-over.html (accessed June 27, 2018).

136 Berard R, Fong R, Carpenter DJ, Thomason C, Wilkinson C. An international, multicenter,
placebo-controlled trial of paroxetine in adolescents with major depressive disorder. J Child

Adolesc Psychopharmacol 2006; 16: 59—75.

137 Le Noury J, Nardo JM, Healy D, et al. Restoring Study 329: efficacy and harms of

340


http://paperpile.com/b/hSBzsM/4N1kc
http://paperpile.com/b/hSBzsM/4N1kc
http://paperpile.com/b/hSBzsM/4N1kc
http://paperpile.com/b/hSBzsM/4N1kc
http://paperpile.com/b/hSBzsM/4N1kc
http://paperpile.com/b/hSBzsM/4N1kc
http://paperpile.com/b/hSBzsM/4N1kc
http://paperpile.com/b/hSBzsM/4N1kc
http://paperpile.com/b/hSBzsM/4N1kc
http://paperpile.com/b/hSBzsM/4LOb2
http://paperpile.com/b/hSBzsM/4LOb2
http://paperpile.com/b/hSBzsM/4LOb2
http://paperpile.com/b/hSBzsM/4LOb2
http://paperpile.com/b/hSBzsM/4LOb2
http://paperpile.com/b/hSBzsM/4LOb2
http://paperpile.com/b/hSBzsM/nN0OG
http://paperpile.com/b/hSBzsM/nN0OG
http://paperpile.com/b/hSBzsM/nN0OG
http://paperpile.com/b/hSBzsM/nN0OG
http://paperpile.com/b/hSBzsM/nN0OG
http://paperpile.com/b/hSBzsM/nN0OG
http://paperpile.com/b/hSBzsM/nN0OG
http://paperpile.com/b/hSBzsM/KZoRN
http://paperpile.com/b/hSBzsM/KZoRN
http://paperpile.com/b/hSBzsM/KZoRN
http://paperpile.com/b/hSBzsM/KZoRN
http://paperpile.com/b/hSBzsM/KZoRN
http://paperpile.com/b/hSBzsM/KZoRN
http://paperpile.com/b/hSBzsM/7jazR
http://paperpile.com/b/hSBzsM/7jazR
http://paperpile.com/b/hSBzsM/08i5R
http://paperpile.com/b/hSBzsM/08i5R
http://paperpile.com/b/hSBzsM/08i5R
http://paperpile.com/b/hSBzsM/08i5R
http://paperpile.com/b/hSBzsM/08i5R
http://paperpile.com/b/hSBzsM/08i5R
http://paperpile.com/b/hSBzsM/LOzbl
http://paperpile.com/b/hSBzsM/LOzbl
https://www.nytimes.com/2004/06/03/business/medicine-s-data-gap-selective-disclosure-two-studies-two-results-debate-over.html
https://www.nytimes.com/2004/06/03/business/medicine-s-data-gap-selective-disclosure-two-studies-two-results-debate-over.html
http://paperpile.com/b/hSBzsM/LOzbl
http://paperpile.com/b/hSBzsM/0zUXk
http://paperpile.com/b/hSBzsM/0zUXk
http://paperpile.com/b/hSBzsM/0zUXk
http://paperpile.com/b/hSBzsM/0zUXk
http://paperpile.com/b/hSBzsM/0zUXk
http://paperpile.com/b/hSBzsM/0zUXk
http://paperpile.com/b/hSBzsM/0zUXk
http://paperpile.com/b/hSBzsM/PftO5
http://paperpile.com/b/hSBzsM/PftO5
http://paperpile.com/b/hSBzsM/PftO5

paroxetine and imipramine in treatment of major depression in adolescence. BMJ 2015;

351: h4320.

138 Kondro W, Sibbald B. Drug company experts advised staff to withhold data about SSRI use

in children. CMAJ 2004, 170: 783.

139 Whittington CJ, Kendall T, Fonagy P, Cottrell D, Cotgrove A, Boddington E. Selective
serotonin reuptake inhibitors in childhood depression: systematic review of published

versus unpublished data. Lancet 2004; 363: 1341-5.

140 Waechter F. Paroxetine must not be given to patients under 18. BMJ 2003; 326: 1282.

141 Coombes R. UK government will tighten law on trial results after weaknesses found in

safety legislation. BMJ 2008; 336: 576—7.

142 Meier B. Spitzer Asks Drug Maker For Off-Label Use Material. The New York Times. 2004;

published online Aug 4. https://www.nytimes.com/2004/08/04/business/spitzer-asks-drug-

maker-for-off-label-use-material.html (accessed Aug 6, 2021).

143 Bowe C, Dyer G. GSK settles Paxil lawsuit with Spitzer. The Financial Times. 2004;
published online Aug 26. https://www.ft.com/content/31c66ed6-f778-11d8-afe6-

00000e2511c8.

144 Department of Justice. GlaxoSmithKline to Plead Guilty and Pay $3 Billion to Resolve
Fraud Allegations and Failure to Report Safety Data. US Department of Justice. 2012;
published online July 2. https://www.justice.gov/opa/pr/glaxosmithkline-plead-guilty-and-

pay-3-billion-resolve-fraud-allegations-and-failure-report (accessed Aug 6, 2021).

145 McManus J. Report from the Ministerial Summit on Health Research. World Health

Organization, 2004.

341


http://paperpile.com/b/hSBzsM/PftO5
http://paperpile.com/b/hSBzsM/PftO5
http://paperpile.com/b/hSBzsM/PftO5
http://paperpile.com/b/hSBzsM/PftO5
http://paperpile.com/b/hSBzsM/PftO5
http://paperpile.com/b/hSBzsM/PftO5
http://paperpile.com/b/hSBzsM/qEWrs
http://paperpile.com/b/hSBzsM/qEWrs
http://paperpile.com/b/hSBzsM/qEWrs
http://paperpile.com/b/hSBzsM/qEWrs
http://paperpile.com/b/hSBzsM/qEWrs
http://paperpile.com/b/hSBzsM/qEWrs
http://paperpile.com/b/hSBzsM/gKcr3
http://paperpile.com/b/hSBzsM/gKcr3
http://paperpile.com/b/hSBzsM/gKcr3
http://paperpile.com/b/hSBzsM/gKcr3
http://paperpile.com/b/hSBzsM/gKcr3
http://paperpile.com/b/hSBzsM/gKcr3
http://paperpile.com/b/hSBzsM/gKcr3
http://paperpile.com/b/hSBzsM/xD0dg
http://paperpile.com/b/hSBzsM/xD0dg
http://paperpile.com/b/hSBzsM/xD0dg
http://paperpile.com/b/hSBzsM/xD0dg
http://paperpile.com/b/hSBzsM/xD0dg
http://paperpile.com/b/hSBzsM/VS42w
http://paperpile.com/b/hSBzsM/VS42w
http://paperpile.com/b/hSBzsM/VS42w
http://paperpile.com/b/hSBzsM/VS42w
http://paperpile.com/b/hSBzsM/VS42w
http://paperpile.com/b/hSBzsM/VS42w
http://paperpile.com/b/hSBzsM/kvE9t
http://paperpile.com/b/hSBzsM/kvE9t
https://www.nytimes.com/2004/08/04/business/spitzer-asks-drug-maker-for-off-label-use-material.html
https://www.nytimes.com/2004/08/04/business/spitzer-asks-drug-maker-for-off-label-use-material.html
http://paperpile.com/b/hSBzsM/kvE9t
http://paperpile.com/b/hSBzsM/OGgUe
http://paperpile.com/b/hSBzsM/OGgUe
https://www.ft.com/content/31c66ed6-f778-11d8-afe6-00000e2511c8
https://www.ft.com/content/31c66ed6-f778-11d8-afe6-00000e2511c8
http://paperpile.com/b/hSBzsM/OGgUe
http://paperpile.com/b/hSBzsM/oAOlP
http://paperpile.com/b/hSBzsM/oAOlP
http://paperpile.com/b/hSBzsM/oAOlP
http://paperpile.com/b/hSBzsM/oAOlP
https://www.justice.gov/opa/pr/glaxosmithkline-plead-guilty-and-pay-3-billion-resolve-fraud-allegations-and-failure-report
https://www.justice.gov/opa/pr/glaxosmithkline-plead-guilty-and-pay-3-billion-resolve-fraud-allegations-and-failure-report
http://paperpile.com/b/hSBzsM/eDgkr
http://paperpile.com/b/hSBzsM/eDgkr

146 WHO Secretariat. Ministerial Summit on Health Research (Mexico City, 16-20 November
2004). World Health Organization, 2005

https://apps.who.int/gb/archive/pdf_files/EB115/B115 30-en.pdf.

147 ICTRP. ICTRP Registry Network. World Health Organization. https://www.who.int/clinical-

trials-registry-platform/network (accessed May 6, 2021).

148 Sim I, Chan A-W, Gillmezoglu AM, Evans T, Pang T. Clinical trial registration: transparency

is the watchword. Lancet 2006; 367: 1631-3.

149 World Health Organization. WHO Technical Consultation on Clinical Trials Registration

Standards. World Health Organization, 2005.

150 De Angelis C, Drazen JM, Frizelle FA, et al. Clinical trial registration: a statement from the

International Committee of Medical Journal Editors. N Engl J Med 2004; 351: 1250-1.

151 Abbasi K. Compulsory registration of clinical trials. BMJ 2004; 329: 637-8.

152 De Angelis CD, Drazen JM, Frizelle FA, et al. Is This Clinical Trial Fully Registered?: A
Statement from the International Committee of Medical Journal Editors*. Ann Intern Med

2005; 143: 146.

153 Pandit JJ, Klein AA. Journal response: prospective clinical trial registration - desirable, but

not necessary. Anaesthesia. 2018; 73: 542-4.

154 Loder E, Loder S, Cook S. Characteristics and publication fate of unregistered and
retrospectively registered clinical trials submitted toThe BMJover 4 years. BMJ Open 2018;

8: e020037.

155 Al-Durra M, Nolan RP, Seto E, Cafazzo JA. Prospective registration and reporting of trial

number in randomised clinical trials: global cross sectional study of the adoption of ICMJE

342


http://paperpile.com/b/hSBzsM/mhzuA
http://paperpile.com/b/hSBzsM/mhzuA
https://apps.who.int/gb/archive/pdf_files/EB115/B115_30-en.pdf
https://apps.who.int/gb/archive/pdf_files/EB115/B115_30-en.pdf
http://paperpile.com/b/hSBzsM/m6Aqk
http://paperpile.com/b/hSBzsM/m6Aqk
https://www.who.int/clinical-trials-registry-platform/network
https://www.who.int/clinical-trials-registry-platform/network
http://paperpile.com/b/hSBzsM/d9Lp4
http://paperpile.com/b/hSBzsM/d9Lp4
http://paperpile.com/b/hSBzsM/d9Lp4
http://paperpile.com/b/hSBzsM/d9Lp4
http://paperpile.com/b/hSBzsM/d9Lp4
http://paperpile.com/b/hSBzsM/d9Lp4
http://paperpile.com/b/hSBzsM/90g4u
http://paperpile.com/b/hSBzsM/90g4u
http://paperpile.com/b/hSBzsM/AqRX2
http://paperpile.com/b/hSBzsM/AqRX2
http://paperpile.com/b/hSBzsM/AqRX2
http://paperpile.com/b/hSBzsM/AqRX2
http://paperpile.com/b/hSBzsM/AqRX2
http://paperpile.com/b/hSBzsM/AqRX2
http://paperpile.com/b/hSBzsM/AqRX2
http://paperpile.com/b/hSBzsM/AqRX2
http://paperpile.com/b/hSBzsM/h43hw
http://paperpile.com/b/hSBzsM/h43hw
http://paperpile.com/b/hSBzsM/h43hw
http://paperpile.com/b/hSBzsM/h43hw
http://paperpile.com/b/hSBzsM/h43hw
http://paperpile.com/b/hSBzsM/j9ZPL
http://paperpile.com/b/hSBzsM/j9ZPL
http://paperpile.com/b/hSBzsM/j9ZPL
http://paperpile.com/b/hSBzsM/j9ZPL
http://paperpile.com/b/hSBzsM/j9ZPL
http://paperpile.com/b/hSBzsM/j9ZPL
http://paperpile.com/b/hSBzsM/j9ZPL
http://paperpile.com/b/hSBzsM/j9ZPL
http://paperpile.com/b/hSBzsM/j9ZPL
http://paperpile.com/b/hSBzsM/XfXjl
http://paperpile.com/b/hSBzsM/XfXjl
http://paperpile.com/b/hSBzsM/XfXjl
http://paperpile.com/b/hSBzsM/XfXjl
http://paperpile.com/b/hSBzsM/RHwUE
http://paperpile.com/b/hSBzsM/RHwUE
http://paperpile.com/b/hSBzsM/RHwUE
http://paperpile.com/b/hSBzsM/RHwUE
http://paperpile.com/b/hSBzsM/RHwUE
http://paperpile.com/b/hSBzsM/RHwUE
http://paperpile.com/b/hSBzsM/WWRmI
http://paperpile.com/b/hSBzsM/WWRmI

and Declaration of Helsinki recommendations. BMJ 2020; 369. DOI:10.1136/bmj.m982.

156 Trends, Charts, and Maps - ClinicalTrials.gov. ClinicalTrials.gov.

https://clinicaltrials.gov/ct2/resources/trends (accessed Feb 26, 2022).

157 Zarin DA, Tse T, Ide NC. Trial Registration at ClinicalTrials.gov between May and October

2005. N Engl J Med 2005; 353: 2779-87.

158 Viergever RF, Li K. Trends in global clinical trial registration: an analysis of numbers of
registered clinical trials in different parts of the world from 2004 to 2013. BMJ Open 2015;

5:e008932.

159 Krleza-Jeri¢ K, Chan A-W, Dickersin K, Sim |, Grimshaw J, Gluud C. Principles for
international registration of protocol information and results from human trials of health

related interventions: Ottawa statement (part 1). BMJ 2005; 330: 956—8.

160 The Ottawa Group. Ottawa Statement on Trial Registration. Ottawa Group. 2006; published
online Oct.
https://web.archive.org/web/20160402072029/http://ottawagroup.ohri.ca/statement3.html|

(accessed Sept 30, 2021).

161 Krleza-Jeric K. International dialogue on the public reporting of clinical trial outcome and

results - PROCTOR meeting. Croat Med J 2008; 49: 267-8.

162 Laine C, Horton R, DeAngelis CD, et al. Clinical trial registration: looking back and moving

ahead. Croat Med J 2007; 48; 289-91.

163 Schulz KF, Altman DG, Moher D, CONSORT Group. CONSORT 2010 statement: updated

guidelines for reporting parallel group randomised trials. Int J Surg 2011; 9: 672—7.

164 Krleza-Jeri¢ K, Lemmens T. 7th revision of the Declaration of Helsinki: good news for the

343


http://paperpile.com/b/hSBzsM/WWRmI
http://paperpile.com/b/hSBzsM/WWRmI
http://paperpile.com/b/hSBzsM/WWRmI
http://paperpile.com/b/hSBzsM/WWRmI
http://paperpile.com/b/hSBzsM/WWRmI
http://paperpile.com/b/hSBzsM/WWRmI
http://paperpile.com/b/hSBzsM/WWRmI
http://paperpile.com/b/hSBzsM/LnapZ
http://paperpile.com/b/hSBzsM/LnapZ
https://clinicaltrials.gov/ct2/resources/trends
https://clinicaltrials.gov/ct2/resources/trends
http://paperpile.com/b/hSBzsM/IhMli
http://paperpile.com/b/hSBzsM/IhMli
http://paperpile.com/b/hSBzsM/IhMli
http://paperpile.com/b/hSBzsM/IhMli
http://paperpile.com/b/hSBzsM/IhMli
http://paperpile.com/b/hSBzsM/IhMli
http://paperpile.com/b/hSBzsM/GbksL
http://paperpile.com/b/hSBzsM/GbksL
http://paperpile.com/b/hSBzsM/GbksL
http://paperpile.com/b/hSBzsM/GbksL
http://paperpile.com/b/hSBzsM/GbksL
http://paperpile.com/b/hSBzsM/GbksL
http://paperpile.com/b/hSBzsM/8zDH6
http://paperpile.com/b/hSBzsM/8zDH6
http://paperpile.com/b/hSBzsM/8zDH6
http://paperpile.com/b/hSBzsM/8zDH6
http://paperpile.com/b/hSBzsM/8zDH6
http://paperpile.com/b/hSBzsM/8zDH6
http://paperpile.com/b/hSBzsM/8zDH6
http://paperpile.com/b/hSBzsM/1WLzj
http://paperpile.com/b/hSBzsM/1WLzj
https://web.archive.org/web/20160402072029/http:/ottawagroup.ohri.ca/statement3.html
https://web.archive.org/web/20160402072029/http:/ottawagroup.ohri.ca/statement3.html
http://paperpile.com/b/hSBzsM/1WLzj
http://paperpile.com/b/hSBzsM/59B9v
http://paperpile.com/b/hSBzsM/59B9v
http://paperpile.com/b/hSBzsM/59B9v
http://paperpile.com/b/hSBzsM/59B9v
http://paperpile.com/b/hSBzsM/59B9v
http://paperpile.com/b/hSBzsM/59B9v
http://paperpile.com/b/hSBzsM/q4cL4
http://paperpile.com/b/hSBzsM/q4cL4
http://paperpile.com/b/hSBzsM/q4cL4
http://paperpile.com/b/hSBzsM/q4cL4
http://paperpile.com/b/hSBzsM/q4cL4
http://paperpile.com/b/hSBzsM/q4cL4
http://paperpile.com/b/hSBzsM/q4cL4
http://paperpile.com/b/hSBzsM/q4cL4
http://paperpile.com/b/hSBzsM/Od8R6
http://paperpile.com/b/hSBzsM/Od8R6
http://paperpile.com/b/hSBzsM/Od8R6
http://paperpile.com/b/hSBzsM/Od8R6
http://paperpile.com/b/hSBzsM/Od8R6
http://paperpile.com/b/hSBzsM/Od8R6
http://paperpile.com/b/hSBzsM/9HMS

transparency of clinical trials. Croat Med J 2009; 50: 105-10.

165 World Medical Association. World Medical Association Declaration of Helsinki: ethical

principles for medical research involving human subjects. JAMA 2013; 310: 2191-4.

166 Food and Drug Administration Amendments Act of 2007. 2007

https://www.gpo.gov/fdsys/pkg/PLAW-110publ85/pdf/PLAW-110publ85.pdf.

167 Tse T, Williams RJ, Zarin DA. Reporting ‘basic results’ in ClinicalTrials.gov. Chest 2009;

136: 295-303.

168 Sim |, Detmer DE. Beyond trial registration: a global trial bank for clinical trial reporting.

PLoS Med 2005; 2: e365.

169 van Valkenhoef G, Tervonen T, Brock B de, Hillege H. Deficiencies in the transfer and
availability of clinical trials evidence: a review of existing systems and standards. BMC Med

Inform Decis Mak 2012; 12: 95.

170 Zarin DA, Tse T, Williams RJ, Califf RM, Ide NC. The ClinicalTrials.gov results database--

update and key issues. N Engl J Med 2011; 364: 852—60.

171 Zarin DA, Tse T, Williams RJ, Rajakannan T. Update on Trial Registration 11 Years after

the ICMJE Policy Was Established. N Engl J Med 2017; 376: 383-91.

172 Prayle AP, Hurley MN, Smyth AR. Compliance with mandatory reporting of clinical trial

results on ClinicalTrials. gov: cross sectional study. BMJ 2012; 344: d7373.

173 Anderson ML, Chiswell K, Peterson ED, Tasneem A, Topping J, Califf RM. Compliance

with results reporting at ClinicalTrials.gov. N Engl J Med 2015; 372: 1031-9.

174 ClinicalTrials.gov Program Staff. Report on the ClinicalTrials.gov Modernization Effort.

344


http://paperpile.com/b/hSBzsM/9HMS
http://paperpile.com/b/hSBzsM/9HMS
http://paperpile.com/b/hSBzsM/9HMS
http://paperpile.com/b/hSBzsM/9HMS
http://paperpile.com/b/hSBzsM/9HMS
http://paperpile.com/b/hSBzsM/uH81l
http://paperpile.com/b/hSBzsM/uH81l
http://paperpile.com/b/hSBzsM/uH81l
http://paperpile.com/b/hSBzsM/uH81l
http://paperpile.com/b/hSBzsM/uH81l
http://paperpile.com/b/hSBzsM/uH81l
http://paperpile.com/b/hSBzsM/slUAY
http://paperpile.com/b/hSBzsM/slUAY
https://www.gpo.gov/fdsys/pkg/PLAW-110publ85/pdf/PLAW-110publ85.pdf
https://www.gpo.gov/fdsys/pkg/PLAW-110publ85/pdf/PLAW-110publ85.pdf
http://paperpile.com/b/hSBzsM/pj17d
http://paperpile.com/b/hSBzsM/pj17d
http://paperpile.com/b/hSBzsM/pj17d
http://paperpile.com/b/hSBzsM/pj17d
http://paperpile.com/b/hSBzsM/pj17d
http://paperpile.com/b/hSBzsM/pj17d
http://paperpile.com/b/hSBzsM/6Kk7M
http://paperpile.com/b/hSBzsM/6Kk7M
http://paperpile.com/b/hSBzsM/6Kk7M
http://paperpile.com/b/hSBzsM/6Kk7M
http://paperpile.com/b/hSBzsM/6Kk7M
http://paperpile.com/b/hSBzsM/6Kk7M
http://paperpile.com/b/hSBzsM/SSAFJ
http://paperpile.com/b/hSBzsM/SSAFJ
http://paperpile.com/b/hSBzsM/SSAFJ
http://paperpile.com/b/hSBzsM/SSAFJ
http://paperpile.com/b/hSBzsM/SSAFJ
http://paperpile.com/b/hSBzsM/SSAFJ
http://paperpile.com/b/hSBzsM/SSAFJ
http://paperpile.com/b/hSBzsM/Enerb
http://paperpile.com/b/hSBzsM/Enerb
http://paperpile.com/b/hSBzsM/Enerb
http://paperpile.com/b/hSBzsM/Enerb
http://paperpile.com/b/hSBzsM/Enerb
http://paperpile.com/b/hSBzsM/Enerb
http://paperpile.com/b/hSBzsM/5iOBm
http://paperpile.com/b/hSBzsM/5iOBm
http://paperpile.com/b/hSBzsM/5iOBm
http://paperpile.com/b/hSBzsM/5iOBm
http://paperpile.com/b/hSBzsM/5iOBm
http://paperpile.com/b/hSBzsM/5iOBm
http://paperpile.com/b/hSBzsM/AH3cC
http://paperpile.com/b/hSBzsM/AH3cC
http://paperpile.com/b/hSBzsM/AH3cC
http://paperpile.com/b/hSBzsM/AH3cC
http://paperpile.com/b/hSBzsM/AH3cC
http://paperpile.com/b/hSBzsM/AH3cC
http://paperpile.com/b/hSBzsM/tnaUG
http://paperpile.com/b/hSBzsM/tnaUG
http://paperpile.com/b/hSBzsM/tnaUG
http://paperpile.com/b/hSBzsM/tnaUG
http://paperpile.com/b/hSBzsM/tnaUG
http://paperpile.com/b/hSBzsM/tnaUG
http://paperpile.com/b/hSBzsM/tbnvR

National Library of Medicine, 2021.

175 European Parliament and the Council of the European Union. Directive 2001/20/EC of the
European Parliament and of the Council of 4 April 2001 on the Approximation of the Laws,
Regulations and Administrative Provisions of the Member States Relating to the
Implementation of Good Clinical Practice in the Conduct of Clinical Trials on Medicinal

Products for Human Use. Official J Eur Commun 2001; 34: 34-44.

176 Giannuzzi V, Altavilla A, Ruggieri L, Ceci A. Clinical Trial Application in Europe: What Will

Change with the New Regulation? Sci Eng Ethics 2016; 22: 451-66.

177 European Medicines Agency. EudraCT Home Page. 2021; published online April 16.

https://eudract.ema.europa.eu/ (accessed May 6, 2021).

178 European Medicines Agency. EU Clinical Trials Register Goes Live. European Medicines
Agency. 2011, published online March 23. https://www.ema.europa.eu/en/news/eu-clinical-

trials-register-goes-live (accessed Sept 27, 2021).

179 European Medicines Agency. EU Clinical Trials Register recognised as ‘primary registry’ of
WHQO'’s International Clinical Trials Registry Platform. European Medicines Agency. 2011;
published online Sept 14. https://www.ema.europa.eu/en/news/eu-clinical-trials-register-
recognised-primary-registry-whos-international-clinical-trials-registry (accessed Sept 27,

2021).

180 European Parliament and the Council of the European Union. Regulation (EC) No
1901/2006 of the European Parliament and of the Council of 12 December 2006 on
Medicinal Products for Paediatric Use and Amending Regulation (EEC) No 1768/92,
Directive 2001/20/EC, Directive 2001/83/EC and Regulation (EC) No 726/2004. Official J

Eur Union 2006; 49: 1-19.

345


http://paperpile.com/b/hSBzsM/tbnvR
http://paperpile.com/b/hSBzsM/gCxdo
http://paperpile.com/b/hSBzsM/gCxdo
http://paperpile.com/b/hSBzsM/gCxdo
http://paperpile.com/b/hSBzsM/gCxdo
http://paperpile.com/b/hSBzsM/gCxdo
http://paperpile.com/b/hSBzsM/gCxdo
http://paperpile.com/b/hSBzsM/gCxdo
http://paperpile.com/b/hSBzsM/gCxdo
http://paperpile.com/b/hSBzsM/gCxdo
http://paperpile.com/b/hSBzsM/nkApn
http://paperpile.com/b/hSBzsM/nkApn
http://paperpile.com/b/hSBzsM/nkApn
http://paperpile.com/b/hSBzsM/nkApn
http://paperpile.com/b/hSBzsM/nkApn
http://paperpile.com/b/hSBzsM/nkApn
http://paperpile.com/b/hSBzsM/mVN88
http://paperpile.com/b/hSBzsM/mVN88
https://eudract.ema.europa.eu/
https://eudract.ema.europa.eu/
http://paperpile.com/b/hSBzsM/mEi52
http://paperpile.com/b/hSBzsM/mEi52
https://www.ema.europa.eu/en/news/eu-clinical-trials-register-goes-live
https://www.ema.europa.eu/en/news/eu-clinical-trials-register-goes-live
http://paperpile.com/b/hSBzsM/mEi52
http://paperpile.com/b/hSBzsM/QG9cP
http://paperpile.com/b/hSBzsM/QG9cP
http://paperpile.com/b/hSBzsM/QG9cP
http://paperpile.com/b/hSBzsM/QG9cP
https://www.ema.europa.eu/en/news/eu-clinical-trials-register-recognised-primary-registry-whos-international-clinical-trials-registry
https://www.ema.europa.eu/en/news/eu-clinical-trials-register-recognised-primary-registry-whos-international-clinical-trials-registry
http://paperpile.com/b/hSBzsM/QG9cP
http://paperpile.com/b/hSBzsM/Qg5Si
http://paperpile.com/b/hSBzsM/Qg5Si
http://paperpile.com/b/hSBzsM/Qg5Si
http://paperpile.com/b/hSBzsM/Qg5Si
http://paperpile.com/b/hSBzsM/Qg5Si
http://paperpile.com/b/hSBzsM/Qg5Si
http://paperpile.com/b/hSBzsM/Qg5Si
http://paperpile.com/b/hSBzsM/Qg5Si
http://paperpile.com/b/hSBzsM/Qg5Si

181 European Commission. Communication from the Commission regarding the guideline on
the data fields contained in the clinical trials database provided for in Article 11 of Directive
2001/20/EC to be included in the database on medicinal products provided for in Article 57

of Regulation (EC) No 726/2004. Official J Eur Union 2008; 51: 3—4.

182 European Commission. Commission Guideline — Guidance on Posting and Publication of
Result-Related Information on Clinical Trials in Relation to the Implementation of Article

57(2) of Regulation (EC) No 726/2004 and Article 41(2) of Regulation (EC) No 1901/2006.

Official J Eur Union 2012; 55: 7-10.

183 European Medicines Agency. Posting of clinical trial summary results in European Clinical
Trials Database (EudraCT) to become mandatory for sponsors as of 21 July 2014.
European Medicines Agency. 2014; published online June 19.
https://www.ema.europa.eu/en/news/posting-clinical-trial-summary-results-european-

clinical-trials-database-eudract-become-mandatory (accessed Sept 27, 2021).

184 European Medicines Agency. European Medicines Agency. Trial Results: Modalities and
timing of Posting. 2016; published online April 18.

https://eudract.ema.europa.eu/docs/guidance/Trial%20results_Modalities%20and%20timin

0%200f%20posting.docx.

185 European Parliament and the Council of the European Union. Regulation (EC) No
536/2014 of the European Parliament and of the Council of 16 April 2014 on Clinical Trials

on Medicinal Products for Human Use, and Repealing Directive 2001/20/EC. Official J Eur

Union 2014; 57: 1-76.

186 EMA Press Office. Clinical Trials Information System reaches major milestone towards go-

live and application of the Clinical Trial Regulation. European Medicines Agency. 2021,

346


http://paperpile.com/b/hSBzsM/gXPzT
http://paperpile.com/b/hSBzsM/gXPzT
http://paperpile.com/b/hSBzsM/gXPzT
http://paperpile.com/b/hSBzsM/gXPzT
http://paperpile.com/b/hSBzsM/gXPzT
http://paperpile.com/b/hSBzsM/gXPzT
http://paperpile.com/b/hSBzsM/gXPzT
http://paperpile.com/b/hSBzsM/gXPzT
http://paperpile.com/b/hSBzsM/72WDh
http://paperpile.com/b/hSBzsM/72WDh
http://paperpile.com/b/hSBzsM/72WDh
http://paperpile.com/b/hSBzsM/72WDh
http://paperpile.com/b/hSBzsM/72WDh
http://paperpile.com/b/hSBzsM/72WDh
http://paperpile.com/b/hSBzsM/72WDh
http://paperpile.com/b/hSBzsM/72WDh
http://paperpile.com/b/hSBzsM/ivDoE
http://paperpile.com/b/hSBzsM/ivDoE
http://paperpile.com/b/hSBzsM/ivDoE
http://paperpile.com/b/hSBzsM/ivDoE
https://www.ema.europa.eu/en/news/posting-clinical-trial-summary-results-european-clinical-trials-database-eudract-become-mandatory
https://www.ema.europa.eu/en/news/posting-clinical-trial-summary-results-european-clinical-trials-database-eudract-become-mandatory
http://paperpile.com/b/hSBzsM/ivDoE
http://paperpile.com/b/hSBzsM/ceyhy
http://paperpile.com/b/hSBzsM/ceyhy
https://eudract.ema.europa.eu/docs/guidance/Trial%20results_Modalities%20and%20timing%20of%20posting.docx
https://eudract.ema.europa.eu/docs/guidance/Trial%20results_Modalities%20and%20timing%20of%20posting.docx
http://paperpile.com/b/hSBzsM/ceyhy
http://paperpile.com/b/hSBzsM/6NR3p
http://paperpile.com/b/hSBzsM/6NR3p
http://paperpile.com/b/hSBzsM/6NR3p
http://paperpile.com/b/hSBzsM/6NR3p
http://paperpile.com/b/hSBzsM/6NR3p
http://paperpile.com/b/hSBzsM/6NR3p
http://paperpile.com/b/hSBzsM/6NR3p
http://paperpile.com/b/hSBzsM/6NR3p
http://paperpile.com/b/hSBzsM/Skun3
http://paperpile.com/b/hSBzsM/Skun3

published online April 21. https://www.ema.europa.eu/en/news/clinical-trials-information-
system-reaches-major-milestone-towards-go-live-application-clinical (accessed Sept 27,

2021).

187 Dittrich C, Negrouk A, Casali PG, European Society for Medical Oncology (ESMO)
Switzerland, and the European Organisation for Research and Treatment of Cancer
(EORTC), Belgium. An ESMO-EORTC position paper on the EU clinical trials regulation
and EMA’s transparency policy: making European research more competitive again. Ann

Oncol 2015; 26: 829-32.

188 Gatzsche PC. Deficiencies in proposed new EU regulation of clinical trials. BMJ 2012; 345:

e8522.

189 Casassus B. European law could boost clinical trials reporting. Science 2021; 373: 268.

190 Silverman E. No more waffling: Belgium discloses penalties for failing to report clinical trial
results. STAT. 2022; published online Feb 14.
https://www.statnews.com/pharmalot/2022/02/14/clinical-trial-transparency-belgium/

(accessed Feb 14, 2022).

191 New partnership guarantees full picture of UK clinical trials. Health Research Authority.
2021; published online Oct 19. https://www.hra.nhs.uk/about-us/news-updates/new-

partnership-guarantees-full-picture-uk-clinical-trials/ (accessed Dec 3, 2021).

192 House of Commons Science and Technology Committee. Research integrity: clinical trials

transparency - HC 1480. House of Commons, 2018.

193 Health Research Authority. Make it Public: Transparency and openness in health and social
care research. Health Research Authority, 2020 https://s3.eu-west-

2.amazonaws.com/www.hra.nhs.uk/media/documents/8828_transparency_strategy 2020

347


http://paperpile.com/b/hSBzsM/Skun3
http://paperpile.com/b/hSBzsM/Skun3
https://www.ema.europa.eu/en/news/clinical-trials-information-system-reaches-major-milestone-towards-go-live-application-clinical
https://www.ema.europa.eu/en/news/clinical-trials-information-system-reaches-major-milestone-towards-go-live-application-clinical
http://paperpile.com/b/hSBzsM/Skun3
http://paperpile.com/b/hSBzsM/xRSxU
http://paperpile.com/b/hSBzsM/xRSxU
http://paperpile.com/b/hSBzsM/xRSxU
http://paperpile.com/b/hSBzsM/xRSxU
http://paperpile.com/b/hSBzsM/xRSxU
http://paperpile.com/b/hSBzsM/xRSxU
http://paperpile.com/b/hSBzsM/xRSxU
http://paperpile.com/b/hSBzsM/xRSxU
http://paperpile.com/b/hSBzsM/xRSxU
http://paperpile.com/b/hSBzsM/o4NF7
http://paperpile.com/b/hSBzsM/o4NF7
http://paperpile.com/b/hSBzsM/o4NF7
http://paperpile.com/b/hSBzsM/o4NF7
http://paperpile.com/b/hSBzsM/o4NF7
http://paperpile.com/b/hSBzsM/o4NF7
http://paperpile.com/b/hSBzsM/rGvxF
http://paperpile.com/b/hSBzsM/rGvxF
http://paperpile.com/b/hSBzsM/rGvxF
http://paperpile.com/b/hSBzsM/rGvxF
http://paperpile.com/b/hSBzsM/rGvxF
http://paperpile.com/b/hSBzsM/evihO
http://paperpile.com/b/hSBzsM/evihO
https://www.statnews.com/pharmalot/2022/02/14/clinical-trial-transparency-belgium/
https://www.statnews.com/pharmalot/2022/02/14/clinical-trial-transparency-belgium/
http://paperpile.com/b/hSBzsM/evihO
http://paperpile.com/b/hSBzsM/kofN5
http://paperpile.com/b/hSBzsM/kofN5
https://www.hra.nhs.uk/about-us/news-updates/new-partnership-guarantees-full-picture-uk-clinical-trials/
https://www.hra.nhs.uk/about-us/news-updates/new-partnership-guarantees-full-picture-uk-clinical-trials/
http://paperpile.com/b/hSBzsM/kofN5
http://paperpile.com/b/hSBzsM/qQd1G
http://paperpile.com/b/hSBzsM/qQd1G
http://paperpile.com/b/hSBzsM/m4xqR
http://paperpile.com/b/hSBzsM/m4xqR
https://s3.eu-west-2.amazonaws.com/www.hra.nhs.uk/media/documents/8828_transparency_strategy_2020_V4.pdf
https://s3.eu-west-2.amazonaws.com/www.hra.nhs.uk/media/documents/8828_transparency_strategy_2020_V4.pdf

V4.pdf.

194 NIAID. ClinRegs. National Institutes of Health. https://clinregs.niaid.nih.gov/ (accessed Sept

30, 2021).

195 Alarcon-Ruiz CA, Roque-Roque JS, Heredia P, Gomez-Bricefio AR, Quispe AM. Twenty-
two years’ experience registering trials in a low-middle income country: The Peruvian

Clinical Trial Registry. J Evid Based Med 2019; 12: 187-93.

196 Gogtay NJ, Ravi R, Thatte UM. Regulatory requirements for clinical trials in India: What

academicians need to know. Indian J Anaesth 2017; 61: 192-9.

197 National Health and Medical Research Council, Australian Research Council, Universities
Australia. National Statement on Ethical Conduct in Human Research. National Health and
Medical Research Council, 2018 https://www.nhmrc.gov.au/about-us/publications/national-

statement-ethical-conduct-human-research-2007-updated-2018.

198 Edem B, Onwuchekwa C, Wariri O, Nkereuwem E, Nkereuwem OO, Williams V. Trends in
clinical trial registration in sub-Saharan Africa between 2010 and 2020: a cross-sectional

review of three clinical trial registries. Trials 2021; 22: 472.

199 Rodriguez-Feria P, Cuervo LG. Progress in trial registration in Latin America and the

Caribbean, 2007-2013. Rev Panam Salud Publica 2017; 41: e31.

200 Askie LM. Australian New Zealand Clinical Trials Registry: history and growth. J Evid

Based Med 2011; 4: 185—7.

201 Pansieri C, Pandolfini C, Bonati M. Clinical trial registries: more international, converging

efforts are needed. Trials 2017; 18: 86.

202 ICTRP. Unigue numbering system for clinical trials. World Health Organization. 2009;

348


https://s3.eu-west-2.amazonaws.com/www.hra.nhs.uk/media/documents/8828_transparency_strategy_2020_V4.pdf
https://s3.eu-west-2.amazonaws.com/www.hra.nhs.uk/media/documents/8828_transparency_strategy_2020_V4.pdf
http://paperpile.com/b/hSBzsM/H704W
http://paperpile.com/b/hSBzsM/H704W
http://paperpile.com/b/hSBzsM/H704W
http://paperpile.com/b/hSBzsM/H704W
http://paperpile.com/b/hSBzsM/UbXMd
http://paperpile.com/b/hSBzsM/UbXMd
http://paperpile.com/b/hSBzsM/UbXMd
http://paperpile.com/b/hSBzsM/UbXMd
http://paperpile.com/b/hSBzsM/UbXMd
http://paperpile.com/b/hSBzsM/UbXMd
http://paperpile.com/b/hSBzsM/UbXMd
http://paperpile.com/b/hSBzsM/VoJRE
http://paperpile.com/b/hSBzsM/VoJRE
http://paperpile.com/b/hSBzsM/VoJRE
http://paperpile.com/b/hSBzsM/VoJRE
http://paperpile.com/b/hSBzsM/VoJRE
http://paperpile.com/b/hSBzsM/VoJRE
http://paperpile.com/b/hSBzsM/Flxnj
http://paperpile.com/b/hSBzsM/Flxnj
http://paperpile.com/b/hSBzsM/Flxnj
http://paperpile.com/b/hSBzsM/Flxnj
https://www.nhmrc.gov.au/about-us/publications/national-statement-ethical-conduct-human-research-2007-updated-2018
https://www.nhmrc.gov.au/about-us/publications/national-statement-ethical-conduct-human-research-2007-updated-2018
http://paperpile.com/b/hSBzsM/5XZDx
http://paperpile.com/b/hSBzsM/5XZDx
http://paperpile.com/b/hSBzsM/5XZDx
http://paperpile.com/b/hSBzsM/5XZDx
http://paperpile.com/b/hSBzsM/5XZDx
http://paperpile.com/b/hSBzsM/5XZDx
http://paperpile.com/b/hSBzsM/5XZDx
http://paperpile.com/b/hSBzsM/HK2xk
http://paperpile.com/b/hSBzsM/HK2xk
http://paperpile.com/b/hSBzsM/HK2xk
http://paperpile.com/b/hSBzsM/HK2xk
http://paperpile.com/b/hSBzsM/HK2xk
http://paperpile.com/b/hSBzsM/HK2xk
http://paperpile.com/b/hSBzsM/vWqbl
http://paperpile.com/b/hSBzsM/vWqbl
http://paperpile.com/b/hSBzsM/vWqbl
http://paperpile.com/b/hSBzsM/vWqbl
http://paperpile.com/b/hSBzsM/vWqbl
http://paperpile.com/b/hSBzsM/vWqbl
http://paperpile.com/b/hSBzsM/dro2T
http://paperpile.com/b/hSBzsM/dro2T
http://paperpile.com/b/hSBzsM/dro2T
http://paperpile.com/b/hSBzsM/dro2T
http://paperpile.com/b/hSBzsM/dro2T
http://paperpile.com/b/hSBzsM/dro2T
http://paperpile.com/b/hSBzsM/9mkmR

published online June 16. https://www.who.int/news/item/26-06-2009-japan-primary-

registries-network (accessed Sept 27, 2021).

203 About Us. ANZCTR. https://www.anzctr.org.au/Support/AboutUs.aspx (accessed Dec 2,

2021).

204 Laguardia J, Piolli AL, Prevot M, Ramalho L, Gamarski R, Nishizawa C. Brazilian Clinical
Trials Registry and the challenges for clinical research governance. J Evid Based Med

2011; 4: 156-60.

205 The world health organization international clinical trials registered organization registered
platform. Chinese Clinical Trial Register (ChiCTR). https://www.chictr.org.cn/abouten.aspx

(accessed Dec 2, 2021).

206 Wu T, Li Y, Liu G, et al. Chinese Clinical Trial Registry: mission, responsibility and

operation. J Evid Based Med 2011; 4: 165—7.

207 Choi E-K, Kim M-J, Lim N-K, Park H-Y. Review of the Registration in the Clinical Research

Information Service. J Korean Med Sci 2016; 31: 1-8.

208 Tharyan P. Prospective registration of clinical trials in India: strategies, achievements &

challenges. J Evid Based Med 2009; 2: 19-28.

209 Vardhana Rao MV, Maulik M, Gupta J, et al. Clinical Trials Registry - India: An overview

and new developments. Indian J Pharmacol 2018; 50: 208-11.

210 Jiménez G, Pascual MA, Fors M, et al. The Cuban Public Registry of Clinical Trials: primary

registry of World Health Organization. J Evid Based Med 2011; 4: 161-4.

211 Hasselblatt H, Dreier G, Antes G, Schumacher M. The German Clinical Trials Register:

challenges and chances of implementing a bilingual registry. J Evid Based Med 2009; 2:

349


http://paperpile.com/b/hSBzsM/9mkmR
http://paperpile.com/b/hSBzsM/9mkmR
https://www.who.int/news/item/26-06-2009-japan-primary-registries-network
https://www.who.int/news/item/26-06-2009-japan-primary-registries-network
http://paperpile.com/b/hSBzsM/tWS8t
http://paperpile.com/b/hSBzsM/tWS8t
http://paperpile.com/b/hSBzsM/tWS8t
http://paperpile.com/b/hSBzsM/tWS8t
http://paperpile.com/b/hSBzsM/f8UcA
http://paperpile.com/b/hSBzsM/f8UcA
http://paperpile.com/b/hSBzsM/f8UcA
http://paperpile.com/b/hSBzsM/f8UcA
http://paperpile.com/b/hSBzsM/f8UcA
http://paperpile.com/b/hSBzsM/f8UcA
http://paperpile.com/b/hSBzsM/f8UcA
http://paperpile.com/b/hSBzsM/9uOBm
http://paperpile.com/b/hSBzsM/9uOBm
https://www.chictr.org.cn/abouten.aspx
https://www.chictr.org.cn/abouten.aspx
http://paperpile.com/b/hSBzsM/9uOBm
http://paperpile.com/b/hSBzsM/nEIzC
http://paperpile.com/b/hSBzsM/nEIzC
http://paperpile.com/b/hSBzsM/nEIzC
http://paperpile.com/b/hSBzsM/nEIzC
http://paperpile.com/b/hSBzsM/nEIzC
http://paperpile.com/b/hSBzsM/nEIzC
http://paperpile.com/b/hSBzsM/nEIzC
http://paperpile.com/b/hSBzsM/nEIzC
http://paperpile.com/b/hSBzsM/DgmnU
http://paperpile.com/b/hSBzsM/DgmnU
http://paperpile.com/b/hSBzsM/DgmnU
http://paperpile.com/b/hSBzsM/DgmnU
http://paperpile.com/b/hSBzsM/DgmnU
http://paperpile.com/b/hSBzsM/DgmnU
http://paperpile.com/b/hSBzsM/bLP3j
http://paperpile.com/b/hSBzsM/bLP3j
http://paperpile.com/b/hSBzsM/bLP3j
http://paperpile.com/b/hSBzsM/bLP3j
http://paperpile.com/b/hSBzsM/bLP3j
http://paperpile.com/b/hSBzsM/bLP3j
http://paperpile.com/b/hSBzsM/Z0qP0
http://paperpile.com/b/hSBzsM/Z0qP0
http://paperpile.com/b/hSBzsM/Z0qP0
http://paperpile.com/b/hSBzsM/Z0qP0
http://paperpile.com/b/hSBzsM/Z0qP0
http://paperpile.com/b/hSBzsM/Z0qP0
http://paperpile.com/b/hSBzsM/Z0qP0
http://paperpile.com/b/hSBzsM/Z0qP0
http://paperpile.com/b/hSBzsM/ar07q
http://paperpile.com/b/hSBzsM/ar07q
http://paperpile.com/b/hSBzsM/ar07q
http://paperpile.com/b/hSBzsM/ar07q
http://paperpile.com/b/hSBzsM/ar07q
http://paperpile.com/b/hSBzsM/ar07q
http://paperpile.com/b/hSBzsM/ar07q
http://paperpile.com/b/hSBzsM/ar07q
http://paperpile.com/b/hSBzsM/Xq3NG
http://paperpile.com/b/hSBzsM/Xq3NG
http://paperpile.com/b/hSBzsM/Xq3NG
http://paperpile.com/b/hSBzsM/Xq3NG
http://paperpile.com/b/hSBzsM/Xq3NG
http://paperpile.com/b/hSBzsM/Xq3NG

36-40.

212 Deutsches Register Klinischer Studien (German Clinical Trials Register). DRKS.
https://www.drks.de/drks_web/navigate.do?navigationld=about&messageDE=Wir%20%C3

%BCber%20uns&messageEN=About%?20us (accessed Dec 2, 2021).

213 Solaymani-Dodaran M, Khalili D, Hosseini H, et al. Iranian Registry of Clinical Trials two

years on and the timing of registrations. J Evid Based Med 2011; 4: 168-71.

214 Zarin DA, Ide NC, Tse T, Harlan WR, West JC, Lindberg DAB. Issues in the registration of

clinical trials. JAMA 2007; 297: 2112-20.

215 Shiokawa T. Background, introduction and activity of the Japan Primary Registries

Network. J Evid Based Med 2009; 2: 41-3.

216 LBCTR : Home. Lebanon Clinical Trials Registry.

https://Ibctr.moph.gov.Ib/LBCTR/LBCTR/Index (accessed Dec 2, 2021).

217 New member of the Primary Registry Network: Lebanese Clinical Trials Registry (LBCTR).
World Health Organization. 2019; published online July 25.
https://www.who.int/news/item/25-07-2019-lebanese-clinical-trials-registry (accessed Dec

2, 2021).

218 Tulvatana W, Kulvichit K, Thinkhamrop B, Tatsanavivat P. Thai clinical trials registry. J Evid

Based Med 2011; 4: 182-4.

219 Thai Clinical Trials Registry (TCTR) became a member of the Primary Registry Network.
World Health Organization. 2013; published online Aug 7.
https://www.who.int/news/item/07-08-2013-thai-clinical-trial-registry (accessed Dec 2,

2021).

350


http://paperpile.com/b/hSBzsM/Xq3NG
http://paperpile.com/b/hSBzsM/RrEEI
http://paperpile.com/b/hSBzsM/RrEEI
https://www.drks.de/drks_web/navigate.do?navigationId=about&messageDE=Wir%20%C3%BCber%20uns&messageEN=About%20us
https://www.drks.de/drks_web/navigate.do?navigationId=about&messageDE=Wir%20%C3%BCber%20uns&messageEN=About%20us
http://paperpile.com/b/hSBzsM/RrEEI
http://paperpile.com/b/hSBzsM/hTn7e
http://paperpile.com/b/hSBzsM/hTn7e
http://paperpile.com/b/hSBzsM/hTn7e
http://paperpile.com/b/hSBzsM/hTn7e
http://paperpile.com/b/hSBzsM/hTn7e
http://paperpile.com/b/hSBzsM/hTn7e
http://paperpile.com/b/hSBzsM/hTn7e
http://paperpile.com/b/hSBzsM/hTn7e
http://paperpile.com/b/hSBzsM/jw8EB
http://paperpile.com/b/hSBzsM/jw8EB
http://paperpile.com/b/hSBzsM/jw8EB
http://paperpile.com/b/hSBzsM/jw8EB
http://paperpile.com/b/hSBzsM/jw8EB
http://paperpile.com/b/hSBzsM/jw8EB
http://paperpile.com/b/hSBzsM/c5Fqn
http://paperpile.com/b/hSBzsM/c5Fqn
http://paperpile.com/b/hSBzsM/c5Fqn
http://paperpile.com/b/hSBzsM/c5Fqn
http://paperpile.com/b/hSBzsM/c5Fqn
http://paperpile.com/b/hSBzsM/c5Fqn
http://paperpile.com/b/hSBzsM/EVm7X
http://paperpile.com/b/hSBzsM/EVm7X
https://lbctr.moph.gov.lb/LBCTR/LBCTR/Index
https://lbctr.moph.gov.lb/LBCTR/LBCTR/Index
http://paperpile.com/b/hSBzsM/ZTOS4
http://paperpile.com/b/hSBzsM/ZTOS4
https://www.who.int/news/item/25-07-2019-lebanese-clinical-trials-registry
https://www.who.int/news/item/25-07-2019-lebanese-clinical-trials-registry
http://paperpile.com/b/hSBzsM/ZTOS4
http://paperpile.com/b/hSBzsM/9g4av
http://paperpile.com/b/hSBzsM/9g4av
http://paperpile.com/b/hSBzsM/9g4av
http://paperpile.com/b/hSBzsM/9g4av
http://paperpile.com/b/hSBzsM/9g4av
http://paperpile.com/b/hSBzsM/9g4av
http://paperpile.com/b/hSBzsM/5BZB7
http://paperpile.com/b/hSBzsM/5BZB7
https://www.who.int/news/item/07-08-2013-thai-clinical-trial-registry
https://www.who.int/news/item/07-08-2013-thai-clinical-trial-registry
http://paperpile.com/b/hSBzsM/5BZB7

220 Abrams A, Siegfried N. The Pan African Clinical Trials Registry: year one data analysis of
the only African member of the World Health Organization Network of Primary Registries. J

Evid Based Med 2010; 3: 195-200.

221 Ranawaka UK, Goonaratna C. Establishing the Sri Lanka clinical trials registry. J Evid

Based Med 2009; 2: 29-31.

222 Yukawa K, Sato H, Fujii H. Portal Sites for Clinical Trial Information: Comparison of 17
Registries and Creation of a Patient-Centered New Site for the Japan Primary Registries

Network. Journal of Pharmaceutical Care & Health Systems 2017; 4: 1-6.

223 Ogino D, Takahashi K, Sato H. Characteristics of clinical trial websites: information
distribution between ClinicalTrials.gov and 13 primary registries in the WHO registry

network. Trials 2014; 15: 428.

224 Venugopal N, Saberwal G. A comparative analysis of important public clinical trial

registries, and a proposal for an interim ideal one. PLoS One 2021; 16: e0251191.

225 WHO International Clinical Trials Registry Platform (ICTRP). Joint Statement on Public
Disclosure of Results from Clinical Trials. 2017; published online May 26.

https://www.who.int/ictrp/results/ICTRP_JointStatement_2017.pdf.

226 Goldacre B. The WHO joint statement from funders on trials transparency. BMJ 2017; 357:

j2816.

227 DeVito NJ, French L, Goldacre B. Noncommercial Funders’ Policies on Trial Registration,
Access to Summary Results, and Individual Patient Data Availability. JAMA 2018; 319:

1721-3.

228 Knowles RL, Ha KP, Mueller J, Rawle F, Parker R. Challenges for funders in monitoring

351


http://paperpile.com/b/hSBzsM/jDTX3
http://paperpile.com/b/hSBzsM/jDTX3
http://paperpile.com/b/hSBzsM/jDTX3
http://paperpile.com/b/hSBzsM/jDTX3
http://paperpile.com/b/hSBzsM/jDTX3
http://paperpile.com/b/hSBzsM/jDTX3
http://paperpile.com/b/hSBzsM/jDTX3
http://paperpile.com/b/hSBzsM/6vTB3
http://paperpile.com/b/hSBzsM/6vTB3
http://paperpile.com/b/hSBzsM/6vTB3
http://paperpile.com/b/hSBzsM/6vTB3
http://paperpile.com/b/hSBzsM/6vTB3
http://paperpile.com/b/hSBzsM/6vTB3
http://paperpile.com/b/hSBzsM/jrUIx
http://paperpile.com/b/hSBzsM/jrUIx
http://paperpile.com/b/hSBzsM/jrUIx
http://paperpile.com/b/hSBzsM/jrUIx
http://paperpile.com/b/hSBzsM/jrUIx
http://paperpile.com/b/hSBzsM/jrUIx
http://paperpile.com/b/hSBzsM/jrUIx
http://paperpile.com/b/hSBzsM/5PVVW
http://paperpile.com/b/hSBzsM/5PVVW
http://paperpile.com/b/hSBzsM/5PVVW
http://paperpile.com/b/hSBzsM/5PVVW
http://paperpile.com/b/hSBzsM/5PVVW
http://paperpile.com/b/hSBzsM/5PVVW
http://paperpile.com/b/hSBzsM/5PVVW
http://paperpile.com/b/hSBzsM/qIFpk
http://paperpile.com/b/hSBzsM/qIFpk
http://paperpile.com/b/hSBzsM/qIFpk
http://paperpile.com/b/hSBzsM/qIFpk
http://paperpile.com/b/hSBzsM/qIFpk
http://paperpile.com/b/hSBzsM/qIFpk
http://paperpile.com/b/hSBzsM/IOBwX
http://paperpile.com/b/hSBzsM/IOBwX
https://www.who.int/ictrp/results/ICTRP_JointStatement_2017.pdf
https://www.who.int/ictrp/results/ICTRP_JointStatement_2017.pdf
http://paperpile.com/b/hSBzsM/Sy7OU
http://paperpile.com/b/hSBzsM/Sy7OU
http://paperpile.com/b/hSBzsM/Sy7OU
http://paperpile.com/b/hSBzsM/Sy7OU
http://paperpile.com/b/hSBzsM/Sy7OU
http://paperpile.com/b/hSBzsM/Sy7OU
http://paperpile.com/b/hSBzsM/Umybj
http://paperpile.com/b/hSBzsM/Umybj
http://paperpile.com/b/hSBzsM/Umybj
http://paperpile.com/b/hSBzsM/Umybj
http://paperpile.com/b/hSBzsM/Umybj
http://paperpile.com/b/hSBzsM/Umybj
http://paperpile.com/b/hSBzsM/Umybj
http://paperpile.com/b/hSBzsM/HIoEZ

compliance with policies on clinical trials registration and reporting: analysis of funding and

registry data in the UK. BMJ Open 2020; 10. DOI:10.1136/bmjopen-2019-035283.

229 Medical Research Council. MRC Policy on Open Research Data from Clinical Trials and
Public Health Intervention Studies. 2019; published online Oct. https://www.ukri.org/wp-
content/uploads/2021/08/MRC-0208212-20200116 _MRC-Policy-on-Open-Research-

Data_FINAL-update.pdf.

230 National Institute for Health Research. NIHR policy on clinical trial registration and
disclosure of results. National Institute for Health Research. 2019; published online May 20.
https://www.nihr.ac.uk/documents/nihr-policy-on-clinical-trial-registration-and-disclosure-of-

results/12252 (accessed Oct 5, 2021).

231 INSERM. Clinical Research at Inserm: Quality and Transparency. 2021; published online
June. https://www.inserm.fr/wp-content/uploads/inserm-rechercheclinique-

qualitetransparence-juin2021-en.pdf.

232 Goldacre B, Lane S, Mahtani KR, et al. Pharmaceutical companies’ policies on access to

trial data, results, and methods: audit study. BMJ 2017; 358: j3334.

233 AllTrials Campaign. All trials registered. All results reported. 2013; published online Sept.
http://www.alltrials.net/wp-content/uploads/2013/09/What-does-all-trials-registered-and-

reported-mean.pdf.

234 Paleti N, Yorgancioglu D. Clinical Trials Transparency At U.S. Universities. UAEM, 2021
http://altreroute.com/clinicaltrials/assets/download/Clinical_Trials_Transparency_Report_U

AEM_V5.pdf.

235 Bruckner T. Clinical Trial Transparency: A Guide for Policymakers. Transparency

International, 2017

352


http://paperpile.com/b/hSBzsM/HIoEZ
http://paperpile.com/b/hSBzsM/HIoEZ
http://paperpile.com/b/hSBzsM/HIoEZ
http://paperpile.com/b/hSBzsM/HIoEZ
http://paperpile.com/b/hSBzsM/HIoEZ
http://paperpile.com/b/hSBzsM/HIoEZ
http://dx.doi.org/10.1136/bmjopen-2019-035283
http://dx.doi.org/10.1136/bmjopen-2019-035283
http://paperpile.com/b/hSBzsM/bi6Ws
http://paperpile.com/b/hSBzsM/bi6Ws
https://www.ukri.org/wp-content/uploads/2021/08/MRC-0208212-20200116_MRC-Policy-on-Open-Research-Data_FINAL-update.pdf
https://www.ukri.org/wp-content/uploads/2021/08/MRC-0208212-20200116_MRC-Policy-on-Open-Research-Data_FINAL-update.pdf
https://www.ukri.org/wp-content/uploads/2021/08/MRC-0208212-20200116_MRC-Policy-on-Open-Research-Data_FINAL-update.pdf
https://www.ukri.org/wp-content/uploads/2021/08/MRC-0208212-20200116_MRC-Policy-on-Open-Research-Data_FINAL-update.pdf
http://paperpile.com/b/hSBzsM/UaElu
http://paperpile.com/b/hSBzsM/UaElu
https://www.nihr.ac.uk/documents/nihr-policy-on-clinical-trial-registration-and-disclosure-of-results/12252
https://www.nihr.ac.uk/documents/nihr-policy-on-clinical-trial-registration-and-disclosure-of-results/12252
http://paperpile.com/b/hSBzsM/UaElu
http://paperpile.com/b/hSBzsM/fI38P
http://paperpile.com/b/hSBzsM/fI38P
https://www.inserm.fr/wp-content/uploads/inserm-rechercheclinique-qualitetransparence-juin2021-en.pdf
https://www.inserm.fr/wp-content/uploads/inserm-rechercheclinique-qualitetransparence-juin2021-en.pdf
http://paperpile.com/b/hSBzsM/fI38P
http://paperpile.com/b/hSBzsM/6v9U5
http://paperpile.com/b/hSBzsM/6v9U5
http://paperpile.com/b/hSBzsM/6v9U5
http://paperpile.com/b/hSBzsM/6v9U5
http://paperpile.com/b/hSBzsM/6v9U5
http://paperpile.com/b/hSBzsM/6v9U5
http://paperpile.com/b/hSBzsM/6v9U5
http://paperpile.com/b/hSBzsM/6v9U5
http://paperpile.com/b/hSBzsM/QMKKc
http://paperpile.com/b/hSBzsM/QMKKc
http://www.alltrials.net/wp-content/uploads/2013/09/What-does-all-trials-registered-and-reported-mean.pdf
http://www.alltrials.net/wp-content/uploads/2013/09/What-does-all-trials-registered-and-reported-mean.pdf
http://paperpile.com/b/hSBzsM/QMKKc
http://paperpile.com/b/hSBzsM/KaEsv
http://paperpile.com/b/hSBzsM/KaEsv
http://altreroute.com/clinicaltrials/assets/download/Clinical_Trials_Transparency_Report_UAEM_v5.pdf
http://altreroute.com/clinicaltrials/assets/download/Clinical_Trials_Transparency_Report_UAEM_v5.pdf
http://paperpile.com/b/hSBzsM/KaEsv
http://paperpile.com/b/hSBzsM/dqZ9R
http://paperpile.com/b/hSBzsM/dqZ9R

https://docs.wixstatic.com/ugd/01f35d_def0082121a648529220e1d56df4b50a.pdf.

236 Keestra SM, Rodgers F, Gepp S, Grabitz P, Bruckner T. Improving clinical trial
transparency at UK universities: Evaluating 3 years of policies and reporting performance

on the European Clinical Trial Register. Clin Trials 2022; : 17407745211071015.

237 Bourgeois FT, Olson KL, Tse T, loannidis JPA, Mandl KD. Prevalence and Characteristics
of Interventional Trials Conducted Exclusively in Elderly Persons: A Cross-Sectional

Analysis of Registered Clinical Trials. PLoS One 2016; 11: e0155948.

238 Liu X, Zhang Y, Tang L-L, et al. Characteristics of Radiotherapy Trials Compared With

Other Oncological Clinical Trials in the Past 10 Years. JAMA Oncol 2018; 4: 1073-9.

239 Cheng QE, Gao J, Kim BJ, Ying G-S. Design Characteristics of Geographic Atrophy
Treatment Trials: Systematic Review of Registered Trials in ClinicalTrials.gov. Ophthalmol

Retina 2018; 2: 518-25.

240 Jones CW, Woodford AL, Platts-Mills TF. Characteristics of COVID-19 clinical trials

registered with ClinicalTrials.gov: cross-sectional analysis. BMJ Open 2020; 10: e041276.

241 Dong J, Geng Y, Lu D, et al. Clinical Trials for Artificial Intelligence in Cancer Diagnosis: A
Cross-Sectional Study of Registered Trials in ClinicalTrials.gov. Front Oncol 2020; 10:

1629.

242 Xu Y, Dong M, Liu X. Characteristics and trends of clinical studies primarily sponsored by
China in WHO primary registries between 2009 and 2018: a cross-sectional survey. BMJ

Open 2020; 10. DOI:10.1136/bmjopen-2020-037262.

243 Tse T, Fain KM, Zarin DA. How to avoid common problems when using ClinicalTrials.gov in

research: 10 issues to consider. BMJ 2018; 361: k1452.

353


https://docs.wixstatic.com/ugd/01f35d_def0082121a648529220e1d56df4b50a.pdf
https://docs.wixstatic.com/ugd/01f35d_def0082121a648529220e1d56df4b50a.pdf
http://paperpile.com/b/hSBzsM/otvhN
http://paperpile.com/b/hSBzsM/otvhN
http://paperpile.com/b/hSBzsM/otvhN
http://paperpile.com/b/hSBzsM/otvhN
http://paperpile.com/b/hSBzsM/otvhN
http://paperpile.com/b/hSBzsM/JMjtH
http://paperpile.com/b/hSBzsM/JMjtH
http://paperpile.com/b/hSBzsM/JMjtH
http://paperpile.com/b/hSBzsM/JMjtH
http://paperpile.com/b/hSBzsM/JMjtH
http://paperpile.com/b/hSBzsM/JMjtH
http://paperpile.com/b/hSBzsM/JMjtH
http://paperpile.com/b/hSBzsM/e0su1
http://paperpile.com/b/hSBzsM/e0su1
http://paperpile.com/b/hSBzsM/e0su1
http://paperpile.com/b/hSBzsM/e0su1
http://paperpile.com/b/hSBzsM/e0su1
http://paperpile.com/b/hSBzsM/e0su1
http://paperpile.com/b/hSBzsM/e0su1
http://paperpile.com/b/hSBzsM/e0su1
http://paperpile.com/b/hSBzsM/CWxim
http://paperpile.com/b/hSBzsM/CWxim
http://paperpile.com/b/hSBzsM/CWxim
http://paperpile.com/b/hSBzsM/CWxim
http://paperpile.com/b/hSBzsM/CWxim
http://paperpile.com/b/hSBzsM/CWxim
http://paperpile.com/b/hSBzsM/CWxim
http://paperpile.com/b/hSBzsM/BKjaD
http://paperpile.com/b/hSBzsM/BKjaD
http://paperpile.com/b/hSBzsM/BKjaD
http://paperpile.com/b/hSBzsM/BKjaD
http://paperpile.com/b/hSBzsM/BKjaD
http://paperpile.com/b/hSBzsM/BKjaD
http://paperpile.com/b/hSBzsM/U1EcQ
http://paperpile.com/b/hSBzsM/U1EcQ
http://paperpile.com/b/hSBzsM/U1EcQ
http://paperpile.com/b/hSBzsM/U1EcQ
http://paperpile.com/b/hSBzsM/U1EcQ
http://paperpile.com/b/hSBzsM/U1EcQ
http://paperpile.com/b/hSBzsM/U1EcQ
http://paperpile.com/b/hSBzsM/U1EcQ
http://paperpile.com/b/hSBzsM/U1EcQ
http://paperpile.com/b/hSBzsM/r4pX5
http://paperpile.com/b/hSBzsM/r4pX5
http://paperpile.com/b/hSBzsM/r4pX5
http://paperpile.com/b/hSBzsM/r4pX5
http://paperpile.com/b/hSBzsM/r4pX5
http://paperpile.com/b/hSBzsM/r4pX5
http://paperpile.com/b/hSBzsM/r4pX5
http://paperpile.com/b/hSBzsM/r4pX5
http://paperpile.com/b/hSBzsM/r4pX5
http://paperpile.com/b/hSBzsM/FTxSc
http://paperpile.com/b/hSBzsM/FTxSc
http://paperpile.com/b/hSBzsM/FTxSc
http://paperpile.com/b/hSBzsM/FTxSc
http://paperpile.com/b/hSBzsM/FTxSc
http://paperpile.com/b/hSBzsM/FTxSc

244 Lefebvre C, Glanville J, Briscoe S, et al. Chapter 4: Searching for and selecting studies. In:
Higgins J, Thomas J, eds. Cochrane Handbook for Systematic Reviews of Interventions.

Wiley-Blackwell, 2021.

245 Jones CW, Keil LG, Weaver MA, Platts-Mills TF. Clinical trials registries are under-utilized

in the conduct of systematic reviews: a cross-sectional analysis. Syst Rev 2014; 3: 126.

246 Keil LG, Platts-Mills TF, Jones CW. Systematic Reviews Published in Emergency Medicine
Journals Do Not Routinely Search Clinical Trials Registries: A Cross-Sectional Analysis.

Ann Emerg Med 2015; 66: 424—7.e2.

247 Scherer RW, Huynh L, Ervin A-M, Taylor J, Dickersin K. ClinicalTrials.gov registration can
supplement information in abstracts for systematic reviews: a comparison study. BMC Med

Res Methodol 2013; 13: 79.

248 Wilson LM, Sharma R, Dy SM, Waldfogel JM, Robinson KA. Searching ClinicalTrials.gov

did not change the conclusions of a systematic review. J Clin Epidemiol 2017; 90: 127-35.

249 Adam GP, Springs S, Trikalinos T, et al. Does information from ClinicalTrials.gov increase
transparency and reduce bias? Results from a five-report case series. Syst Rev 2018; 7:

59.

250 Fuller K, Bowers A, Vassar M. Clinical trial registry use in minimally invasive surgical

oncology systematic reviews and meta-analyses. BMJ Evid Based Med 2020; 25: 1-2.

251 Riveros C, Dechartres A, Perrodeau E, Haneef R, Boutron I, Ravaud P. Timing and
completeness of trial results posted at ClinicalTrials.gov and published in journals. PLoS

Med 2013; 10: e1001566; discussion e1001566.

252 Hartung DM, Zarin DA, Guise J-M, McDonagh M, Paynter R, Helfand M. Reporting

354


http://paperpile.com/b/hSBzsM/5QJ8h
http://paperpile.com/b/hSBzsM/5QJ8h
http://paperpile.com/b/hSBzsM/5QJ8h
http://paperpile.com/b/hSBzsM/5QJ8h
http://paperpile.com/b/hSBzsM/5QJ8h
http://paperpile.com/b/hSBzsM/9WffB
http://paperpile.com/b/hSBzsM/9WffB
http://paperpile.com/b/hSBzsM/9WffB
http://paperpile.com/b/hSBzsM/9WffB
http://paperpile.com/b/hSBzsM/9WffB
http://paperpile.com/b/hSBzsM/9WffB
http://paperpile.com/b/hSBzsM/DCMkp
http://paperpile.com/b/hSBzsM/DCMkp
http://paperpile.com/b/hSBzsM/DCMkp
http://paperpile.com/b/hSBzsM/DCMkp
http://paperpile.com/b/hSBzsM/DCMkp
http://paperpile.com/b/hSBzsM/DCMkp
http://paperpile.com/b/hSBzsM/dxtCm
http://paperpile.com/b/hSBzsM/dxtCm
http://paperpile.com/b/hSBzsM/dxtCm
http://paperpile.com/b/hSBzsM/dxtCm
http://paperpile.com/b/hSBzsM/dxtCm
http://paperpile.com/b/hSBzsM/dxtCm
http://paperpile.com/b/hSBzsM/dxtCm
http://paperpile.com/b/hSBzsM/8XuHu
http://paperpile.com/b/hSBzsM/8XuHu
http://paperpile.com/b/hSBzsM/8XuHu
http://paperpile.com/b/hSBzsM/8XuHu
http://paperpile.com/b/hSBzsM/8XuHu
http://paperpile.com/b/hSBzsM/8XuHu
http://paperpile.com/b/hSBzsM/yPjCi
http://paperpile.com/b/hSBzsM/yPjCi
http://paperpile.com/b/hSBzsM/yPjCi
http://paperpile.com/b/hSBzsM/yPjCi
http://paperpile.com/b/hSBzsM/yPjCi
http://paperpile.com/b/hSBzsM/yPjCi
http://paperpile.com/b/hSBzsM/yPjCi
http://paperpile.com/b/hSBzsM/yPjCi
http://paperpile.com/b/hSBzsM/yPjCi
http://paperpile.com/b/hSBzsM/Mi48x
http://paperpile.com/b/hSBzsM/Mi48x
http://paperpile.com/b/hSBzsM/Mi48x
http://paperpile.com/b/hSBzsM/Mi48x
http://paperpile.com/b/hSBzsM/Mi48x
http://paperpile.com/b/hSBzsM/Mi48x
http://paperpile.com/b/hSBzsM/fdDOV
http://paperpile.com/b/hSBzsM/fdDOV
http://paperpile.com/b/hSBzsM/fdDOV
http://paperpile.com/b/hSBzsM/fdDOV
http://paperpile.com/b/hSBzsM/fdDOV
http://paperpile.com/b/hSBzsM/fdDOV
http://paperpile.com/b/hSBzsM/fdDOV
http://paperpile.com/b/hSBzsM/IUizZ

discrepancies between the ClinicalTrials.gov results database and peer-reviewed

publications. Ann Intern Med 2014; 160: 477-83.

253 Becker JE, Krumholz HM, Ben-Josef G, Ross JS. Reporting of results in ClinicalTrials.gov

and high-impact journals. JAMA 2014; 311: 1063-5.

254 Tang E, Ravaud P, Riveros C, Perrodeau E, Dechartres A. Comparison of serious adverse
events posted at ClinicalTrials.gov and published in corresponding journal articles. BMC

Med 2015; 13: 189.

255 Talebi R, Redberg RF, Ross JS. Consistency of trial reporting between ClinicalTrials.gov

and corresponding publications: one decade after FDAAA. Trials 2020; 21: 675.

256 Paludan-Miuller AS, Créquit P, Boutron |. Reporting of harms in oncological clinical study
reports submitted to the European Medicines Agency compared to trial registries and
publications—a methodological review. BMC Medicine 2021; 19. DOI:10.1186/s12916-021-

01955-0.

257 Trinquart L, Dunn AG, Bourgeois FT. Registration of published randomized trials: a

systematic review and meta-analysis. BMC Med 2018; 16: 173.

258 Reveiz L, Cortés-Jofré M, Asenjo Lobos C, et al. Influence of trial registration on reporting
quality of randomized trials: study from highest ranked journals. J Clin Epidemiol 2010; 63:

1216-22.

259 Farquhar CM, Showell MG, Showell EAE, et al. Clinical trial registration was not an

indicator for low risk of bias. J Clin Epidemiol 2017; 84: 47-53.

260 Lindsley K, Fusco N, Li T, Scholten R, Hooft L. Clinical trial registration was associated with

lower risk of bias compared with non-registered trials among trials included in systematic

355


http://paperpile.com/b/hSBzsM/IUizZ
http://paperpile.com/b/hSBzsM/IUizZ
http://paperpile.com/b/hSBzsM/IUizZ
http://paperpile.com/b/hSBzsM/IUizZ
http://paperpile.com/b/hSBzsM/IUizZ
http://paperpile.com/b/hSBzsM/IUizZ
http://paperpile.com/b/hSBzsM/9FJad
http://paperpile.com/b/hSBzsM/9FJad
http://paperpile.com/b/hSBzsM/9FJad
http://paperpile.com/b/hSBzsM/9FJad
http://paperpile.com/b/hSBzsM/9FJad
http://paperpile.com/b/hSBzsM/9FJad
http://paperpile.com/b/hSBzsM/wRoLE
http://paperpile.com/b/hSBzsM/wRoLE
http://paperpile.com/b/hSBzsM/wRoLE
http://paperpile.com/b/hSBzsM/wRoLE
http://paperpile.com/b/hSBzsM/wRoLE
http://paperpile.com/b/hSBzsM/wRoLE
http://paperpile.com/b/hSBzsM/wRoLE
http://paperpile.com/b/hSBzsM/XSJc7
http://paperpile.com/b/hSBzsM/XSJc7
http://paperpile.com/b/hSBzsM/XSJc7
http://paperpile.com/b/hSBzsM/XSJc7
http://paperpile.com/b/hSBzsM/XSJc7
http://paperpile.com/b/hSBzsM/XSJc7
http://paperpile.com/b/hSBzsM/sTOx7
http://paperpile.com/b/hSBzsM/sTOx7
http://paperpile.com/b/hSBzsM/sTOx7
http://paperpile.com/b/hSBzsM/sTOx7
http://paperpile.com/b/hSBzsM/sTOx7
http://paperpile.com/b/hSBzsM/sTOx7
http://paperpile.com/b/hSBzsM/sTOx7
http://paperpile.com/b/hSBzsM/sTOx7
http://dx.doi.org/10.1186/s12916-021-01955-0
http://dx.doi.org/10.1186/s12916-021-01955-0
http://paperpile.com/b/hSBzsM/OQvpw
http://paperpile.com/b/hSBzsM/OQvpw
http://paperpile.com/b/hSBzsM/OQvpw
http://paperpile.com/b/hSBzsM/OQvpw
http://paperpile.com/b/hSBzsM/OQvpw
http://paperpile.com/b/hSBzsM/OQvpw
http://paperpile.com/b/hSBzsM/iAuNg
http://paperpile.com/b/hSBzsM/iAuNg
http://paperpile.com/b/hSBzsM/iAuNg
http://paperpile.com/b/hSBzsM/iAuNg
http://paperpile.com/b/hSBzsM/iAuNg
http://paperpile.com/b/hSBzsM/iAuNg
http://paperpile.com/b/hSBzsM/iAuNg
http://paperpile.com/b/hSBzsM/iAuNg
http://paperpile.com/b/hSBzsM/iAuNg
http://paperpile.com/b/hSBzsM/nJ0PC
http://paperpile.com/b/hSBzsM/nJ0PC
http://paperpile.com/b/hSBzsM/nJ0PC
http://paperpile.com/b/hSBzsM/nJ0PC
http://paperpile.com/b/hSBzsM/nJ0PC
http://paperpile.com/b/hSBzsM/nJ0PC
http://paperpile.com/b/hSBzsM/nJ0PC
http://paperpile.com/b/hSBzsM/nJ0PC
http://paperpile.com/b/hSBzsM/9FzCK
http://paperpile.com/b/hSBzsM/9FzCK

reviews. J Clin Epidemiol 2022; published online Jan 23.

DOI:10.1016/j.jclinepi.2022.01.012.

261 Chen R, Desai NR, Ross JS, et al. Publication and reporting of clinical trial results: cross

sectional analysis across academic medical centers. BMJ 2016; 352: i637.

262 Wieschowski S, Riedel N, Wollmann K, et al. Result dissemination from clinical trials
conducted at German university medical centers was delayed and incomplete. J Clin

Epidemiol 2019; 115: 37-45.

263 Psotka MA, Latta F, Cani D, et al. Publication Rates of Heart Failure Clinical Trials Remain

Low. J Am Coll Cardiol 2020; 75: 3151-61.

264 Magnani CJ, Steinberg JR, Harmange ClI, et al. Clinical Trial Outcomes in Urology:
Assessing Early Discontinuation, Results Reporting and Publication in ClinicalTrials.Gov

Registrations 2007-2019. J Urol 2021; 205: 1159-68.

265 Rayi A, Thompson S, Gloss D, Malhotra K. Reporting bias in completed epilepsy

intervention trials: A cross-sectional analysis. Epilepsy Res 2018; 143: 1-6.

266 Son C, Tavakoli S, Bartanusz V. No publication bias in industry funded clinical trials of

degenerative diseases of the spine. J Clin Neurosci 2016; 25: 58-61.

267 Mooney LA, Fay L. Cross-sectional study of Pfizer-sponsored clinical trials: assessment of

time to publication and publication history. BMJ Open 2016; 6: e012362.

268 Pica N, Bourgeois F. Discontinuation and Nonpublication of Randomized Clinical Trials

Conducted in Children. Pediatrics 2016; 138. DOI:10.1542/peds.2016-0223.

269 Brewster R, Wong M, Magnani CJ, et al. Early Discontinuation, Results Reporting, and

Publication of Pediatric Clinical Trials. Pediatrics 2022; published online March 22.

356


http://paperpile.com/b/hSBzsM/9FzCK
http://paperpile.com/b/hSBzsM/9FzCK
http://paperpile.com/b/hSBzsM/9FzCK
http://paperpile.com/b/hSBzsM/9FzCK
http://dx.doi.org/10.1016/j.jclinepi.2022.01.012
http://dx.doi.org/10.1016/j.jclinepi.2022.01.012
http://paperpile.com/b/hSBzsM/7DfCb
http://paperpile.com/b/hSBzsM/7DfCb
http://paperpile.com/b/hSBzsM/7DfCb
http://paperpile.com/b/hSBzsM/7DfCb
http://paperpile.com/b/hSBzsM/7DfCb
http://paperpile.com/b/hSBzsM/7DfCb
http://paperpile.com/b/hSBzsM/7DfCb
http://paperpile.com/b/hSBzsM/7DfCb
http://paperpile.com/b/hSBzsM/MBCk3
http://paperpile.com/b/hSBzsM/MBCk3
http://paperpile.com/b/hSBzsM/MBCk3
http://paperpile.com/b/hSBzsM/MBCk3
http://paperpile.com/b/hSBzsM/MBCk3
http://paperpile.com/b/hSBzsM/MBCk3
http://paperpile.com/b/hSBzsM/MBCk3
http://paperpile.com/b/hSBzsM/MBCk3
http://paperpile.com/b/hSBzsM/MBCk3
http://paperpile.com/b/hSBzsM/ggThS
http://paperpile.com/b/hSBzsM/ggThS
http://paperpile.com/b/hSBzsM/ggThS
http://paperpile.com/b/hSBzsM/ggThS
http://paperpile.com/b/hSBzsM/ggThS
http://paperpile.com/b/hSBzsM/ggThS
http://paperpile.com/b/hSBzsM/ggThS
http://paperpile.com/b/hSBzsM/ggThS
http://paperpile.com/b/hSBzsM/sZL27
http://paperpile.com/b/hSBzsM/sZL27
http://paperpile.com/b/hSBzsM/sZL27
http://paperpile.com/b/hSBzsM/sZL27
http://paperpile.com/b/hSBzsM/sZL27
http://paperpile.com/b/hSBzsM/sZL27
http://paperpile.com/b/hSBzsM/sZL27
http://paperpile.com/b/hSBzsM/sZL27
http://paperpile.com/b/hSBzsM/sZL27
http://paperpile.com/b/hSBzsM/9sbIn
http://paperpile.com/b/hSBzsM/9sbIn
http://paperpile.com/b/hSBzsM/9sbIn
http://paperpile.com/b/hSBzsM/9sbIn
http://paperpile.com/b/hSBzsM/9sbIn
http://paperpile.com/b/hSBzsM/9sbIn
http://paperpile.com/b/hSBzsM/BLc9x
http://paperpile.com/b/hSBzsM/BLc9x
http://paperpile.com/b/hSBzsM/BLc9x
http://paperpile.com/b/hSBzsM/BLc9x
http://paperpile.com/b/hSBzsM/BLc9x
http://paperpile.com/b/hSBzsM/BLc9x
http://paperpile.com/b/hSBzsM/tJ8rf
http://paperpile.com/b/hSBzsM/tJ8rf
http://paperpile.com/b/hSBzsM/tJ8rf
http://paperpile.com/b/hSBzsM/tJ8rf
http://paperpile.com/b/hSBzsM/tJ8rf
http://paperpile.com/b/hSBzsM/tJ8rf
http://paperpile.com/b/hSBzsM/FZxfQ
http://paperpile.com/b/hSBzsM/FZxfQ
http://paperpile.com/b/hSBzsM/FZxfQ
http://paperpile.com/b/hSBzsM/FZxfQ
http://paperpile.com/b/hSBzsM/FZxfQ
http://paperpile.com/b/hSBzsM/FZxfQ
http://dx.doi.org/10.1542/peds.2016-0223
http://dx.doi.org/10.1542/peds.2016-0223
http://paperpile.com/b/hSBzsM/QGZf2
http://paperpile.com/b/hSBzsM/QGZf2
http://paperpile.com/b/hSBzsM/QGZf2
http://paperpile.com/b/hSBzsM/QGZf2
http://paperpile.com/b/hSBzsM/QGZf2
http://paperpile.com/b/hSBzsM/QGZf2

DOI:10.1542/peds.2021-052557.

270 Li G, Abbade LPF, Nwosu I, et al. A systematic review of comparisons between protocols
or registrations and full reports in primary biomedical research. BMC Med Res Methodol

2018; 18: 9.

271 Viergever RF, Ghersi D. The quality of registration of clinical trials. PLoS One 2011; 6:

el4701.

272 Viergever RF, Karam G, Reis A, Ghersi D. The quality of registration of clinical trials: still a

problem. PLoS One 2014; 9: e84727.

273 Grobler L, Siegfried N, Askie L, Hooft L, Tharyan P, Antes G. National and multinational

prospective trial registers. Lancet 2008; 372: 1201-2.

274 van Valkenhoef G, Loane RF, Zarin DA. Previously unidentified duplicate registrations of

clinical trials: an exploratory analysis of registry data worldwide. Syst Rev 2016; 5: 116.

275 Miron L, Gongalves RS, Musen MA. Obstacles to the Reuse of Study Metadata in

ClinicalTrials.gov. bioRxiv. 2019; : 850578.

276 Chaturvedi N, Mehrotra B, Kumari S, Gupta S, Subramanya HS, Saberwal G. Some data

quality issues at ClinicalTrials.gov. Trials 2019; 20: 378.

277 Glanville JM, Duffy S, McCool R, Varley D. Searching ClinicalTrials.gov and the
International Clinical Trials Registry Platform to inform systematic reviews: what are the

optimal search approaches? J Med Libr Assoc 2014; 102: 177-83.

278 Freitas CG, Pesavento TFC, Pedrosa MR, Riera R, Torloni MR. Practical and conceptual
issues of clinical trial registration for Brazilian researchers. Sao Paulo Med J 2016; 134:

28-33.

357


http://paperpile.com/b/hSBzsM/QGZf2
http://paperpile.com/b/hSBzsM/QGZf2
http://paperpile.com/b/hSBzsM/QGZf2
http://paperpile.com/b/hSBzsM/abl8F
http://paperpile.com/b/hSBzsM/abl8F
http://paperpile.com/b/hSBzsM/abl8F
http://paperpile.com/b/hSBzsM/abl8F
http://paperpile.com/b/hSBzsM/abl8F
http://paperpile.com/b/hSBzsM/abl8F
http://paperpile.com/b/hSBzsM/abl8F
http://paperpile.com/b/hSBzsM/abl8F
http://paperpile.com/b/hSBzsM/abl8F
http://paperpile.com/b/hSBzsM/TwqBV
http://paperpile.com/b/hSBzsM/TwqBV
http://paperpile.com/b/hSBzsM/TwqBV
http://paperpile.com/b/hSBzsM/TwqBV
http://paperpile.com/b/hSBzsM/TwqBV
http://paperpile.com/b/hSBzsM/TwqBV
http://paperpile.com/b/hSBzsM/1WPUf
http://paperpile.com/b/hSBzsM/1WPUf
http://paperpile.com/b/hSBzsM/1WPUf
http://paperpile.com/b/hSBzsM/1WPUf
http://paperpile.com/b/hSBzsM/1WPUf
http://paperpile.com/b/hSBzsM/1WPUf
http://paperpile.com/b/hSBzsM/b8gan
http://paperpile.com/b/hSBzsM/b8gan
http://paperpile.com/b/hSBzsM/b8gan
http://paperpile.com/b/hSBzsM/b8gan
http://paperpile.com/b/hSBzsM/b8gan
http://paperpile.com/b/hSBzsM/b8gan
http://paperpile.com/b/hSBzsM/M6AdV
http://paperpile.com/b/hSBzsM/M6AdV
http://paperpile.com/b/hSBzsM/M6AdV
http://paperpile.com/b/hSBzsM/M6AdV
http://paperpile.com/b/hSBzsM/M6AdV
http://paperpile.com/b/hSBzsM/M6AdV
http://paperpile.com/b/hSBzsM/UDMhu
http://paperpile.com/b/hSBzsM/UDMhu
http://paperpile.com/b/hSBzsM/GILwp
http://paperpile.com/b/hSBzsM/GILwp
http://paperpile.com/b/hSBzsM/GILwp
http://paperpile.com/b/hSBzsM/GILwp
http://paperpile.com/b/hSBzsM/GILwp
http://paperpile.com/b/hSBzsM/GILwp
http://paperpile.com/b/hSBzsM/Q5JNW
http://paperpile.com/b/hSBzsM/Q5JNW
http://paperpile.com/b/hSBzsM/Q5JNW
http://paperpile.com/b/hSBzsM/Q5JNW
http://paperpile.com/b/hSBzsM/Q5JNW
http://paperpile.com/b/hSBzsM/Q5JNW
http://paperpile.com/b/hSBzsM/Q5JNW
http://paperpile.com/b/hSBzsM/5iiL9
http://paperpile.com/b/hSBzsM/5iiL9
http://paperpile.com/b/hSBzsM/5iiL9
http://paperpile.com/b/hSBzsM/5iiL9
http://paperpile.com/b/hSBzsM/5iiL9
http://paperpile.com/b/hSBzsM/5iiL9
http://paperpile.com/b/hSBzsM/5iiL9

279 Kumari S, Mohan A, Saberwal G. Hidden duplicates: 10s or 100s of Indian trials, registered
with ClinicalTrials.gov, have not been registered in India, as required by law. PLoS One

2020; 15: e0234925.

280 Pillamarapu M, Mohan A, Saberwal G. An analysis of deficiencies in the data of

interventional drug trials registered with Clinical Trials Registry - India. Trials 2019; 20: 535.

281 Liu X, Li Y, Yin S, Song S. Result publication of Chinese trials in World Health Organization

primary registries. PLoS One 2010; 5: e12676.

282 Gao L, Guo R, Han Z, Liu J, Chen X. Clinical trial reporting. Lancet 2020; 396: 1488-9.

283 Goldacre B, Drysdale H, Marston C, et al. COMPare: Qualitative analysis of researchers’
responses to critical correspondence on a cohort of 58 misreported trials. Trials 2019; 20:

124,

284 Li W, van Wely M, Gurrin L, Mol BW. Integrity of randomized controlled trials: challenges

and solutions. Fertil Steril 2020; 113: 1113-9.

285 Roberts |, Ker K, Edwards P, Beecher D, Manno D, Sydenham E. The knowledge system

underpinning healthcare is not fit for purpose and must change. BMJ 2015; 350: h2463.

286 Pham MT, Oh TT. Preregistration is neither sufficient nor necessary for good science. J

Consum Psychol 2021; 31: 163-76.

287 Goldin-Meadow S. Why Preregistration Makes Me Nervous. Association for Psychological
Science. 2016; published online Aug 31.

https://www.psychologicalscience.org/observer/why-preregistration-makes-me-nervous.

288 Nosek BA, Beck ED, Campbell L, et al. Preregistration Is Hard, And Worthwhile. Trends

Cogn Sci 2019; 23: 815-8.

358


http://paperpile.com/b/hSBzsM/N5utU
http://paperpile.com/b/hSBzsM/N5utU
http://paperpile.com/b/hSBzsM/N5utU
http://paperpile.com/b/hSBzsM/N5utU
http://paperpile.com/b/hSBzsM/N5utU
http://paperpile.com/b/hSBzsM/N5utU
http://paperpile.com/b/hSBzsM/N5utU
http://paperpile.com/b/hSBzsM/mgCSJ
http://paperpile.com/b/hSBzsM/mgCSJ
http://paperpile.com/b/hSBzsM/mgCSJ
http://paperpile.com/b/hSBzsM/mgCSJ
http://paperpile.com/b/hSBzsM/mgCSJ
http://paperpile.com/b/hSBzsM/mgCSJ
http://paperpile.com/b/hSBzsM/MJGID
http://paperpile.com/b/hSBzsM/MJGID
http://paperpile.com/b/hSBzsM/MJGID
http://paperpile.com/b/hSBzsM/MJGID
http://paperpile.com/b/hSBzsM/MJGID
http://paperpile.com/b/hSBzsM/MJGID
http://paperpile.com/b/hSBzsM/9AG6t
http://paperpile.com/b/hSBzsM/9AG6t
http://paperpile.com/b/hSBzsM/9AG6t
http://paperpile.com/b/hSBzsM/9AG6t
http://paperpile.com/b/hSBzsM/9AG6t
http://paperpile.com/b/hSBzsM/IU3qj
http://paperpile.com/b/hSBzsM/IU3qj
http://paperpile.com/b/hSBzsM/IU3qj
http://paperpile.com/b/hSBzsM/IU3qj
http://paperpile.com/b/hSBzsM/IU3qj
http://paperpile.com/b/hSBzsM/IU3qj
http://paperpile.com/b/hSBzsM/IU3qj
http://paperpile.com/b/hSBzsM/IU3qj
http://paperpile.com/b/hSBzsM/IU3qj
http://paperpile.com/b/hSBzsM/5ZLve
http://paperpile.com/b/hSBzsM/5ZLve
http://paperpile.com/b/hSBzsM/5ZLve
http://paperpile.com/b/hSBzsM/5ZLve
http://paperpile.com/b/hSBzsM/5ZLve
http://paperpile.com/b/hSBzsM/5ZLve
http://paperpile.com/b/hSBzsM/y3Jyc
http://paperpile.com/b/hSBzsM/y3Jyc
http://paperpile.com/b/hSBzsM/y3Jyc
http://paperpile.com/b/hSBzsM/y3Jyc
http://paperpile.com/b/hSBzsM/y3Jyc
http://paperpile.com/b/hSBzsM/y3Jyc
http://paperpile.com/b/hSBzsM/nSkWK
http://paperpile.com/b/hSBzsM/nSkWK
http://paperpile.com/b/hSBzsM/nSkWK
http://paperpile.com/b/hSBzsM/nSkWK
http://paperpile.com/b/hSBzsM/nSkWK
http://paperpile.com/b/hSBzsM/nSkWK
http://paperpile.com/b/hSBzsM/WAwCR
http://paperpile.com/b/hSBzsM/WAwCR
https://www.psychologicalscience.org/observer/why-preregistration-makes-me-nervous
https://www.psychologicalscience.org/observer/why-preregistration-makes-me-nervous
http://paperpile.com/b/hSBzsM/yyh09
http://paperpile.com/b/hSBzsM/yyh09
http://paperpile.com/b/hSBzsM/yyh09
http://paperpile.com/b/hSBzsM/yyh09
http://paperpile.com/b/hSBzsM/yyh09
http://paperpile.com/b/hSBzsM/yyh09
http://paperpile.com/b/hSBzsM/yyh09
http://paperpile.com/b/hSBzsM/yyh09

289 Lash TL, Vandenbroucke JP. Should preregistration of epidemiologic study protocols

become compulsory? Reflections and a counterproposal. Epidemiology 2012; 23: 184-8.

290 Shepard D, Bruckner T. Is the FDA’s guidance on FDAAA 810 adequate to ensure
compliance? Helio. Novermber 25 2020. https://www.healio.com/news/hematology-
oncology/20201123/is-the-fdas-guidance-on-fdaaa-810-adequate-to-ensure-compliance

(accessed Oct 14, 2021).

291 Smith SM, Dworkin RH. Prospective clinical trial registration: not sufficient, but always

necessary. Anaesthesia. 2018; 73: 538-41.

292 Wald DS. Bureaucracy of ethics applications. BMJ 2004; 329: 282—4.

293 Reveiz L, Krleza-Jeri¢ K, Chan A-W, de Aguiar S. Do trialists endorse clinical trial

registration? Survey of a Pubmed sample. Trials 2007; 8: 30.

294 Zarin DA, Tse T. Trust but verify: trial registration and determining fidelity to the protocol.

Ann. Intern. Med. 2013; 159: 65-7.

295 Varma T, Wallach JD, Miller JE, et al. Reporting of Study Participant Demographic
Characteristics and Demographic Representation in Premarketing and Postmarketing

Studies of Novel Cancer Therapeutics. JAMA Netw Open 2021; 4: e217063.

296 Zou CX, Becker JE, Phillips AT, et al. Registration, results reporting, and publication bias of
clinical trials supporting FDA approval of neuropsychiatric drugs before and after FDAAA: a

retrospective cohort study. Trials 2018; 19: 581.

297 Swanson MJ, Johnston JL, Ross JS. Registration, publication, and outcome reporting
among pivotal clinical trials that supported FDA approval of high-risk cardiovascular devices

before and after FDAAA. Trials 2021; 22: 817.

359


http://paperpile.com/b/hSBzsM/d2g30
http://paperpile.com/b/hSBzsM/d2g30
http://paperpile.com/b/hSBzsM/d2g30
http://paperpile.com/b/hSBzsM/d2g30
http://paperpile.com/b/hSBzsM/d2g30
http://paperpile.com/b/hSBzsM/d2g30
http://paperpile.com/b/hSBzsM/V08QZ
http://paperpile.com/b/hSBzsM/V08QZ
https://www.healio.com/news/hematology-oncology/20201123/is-the-fdas-guidance-on-fdaaa-810-adequate-to-ensure-compliance
https://www.healio.com/news/hematology-oncology/20201123/is-the-fdas-guidance-on-fdaaa-810-adequate-to-ensure-compliance
http://paperpile.com/b/hSBzsM/V08QZ
http://paperpile.com/b/hSBzsM/V08QZ
http://paperpile.com/b/hSBzsM/VWaWP
http://paperpile.com/b/hSBzsM/VWaWP
http://paperpile.com/b/hSBzsM/VWaWP
http://paperpile.com/b/hSBzsM/VWaWP
http://paperpile.com/b/hSBzsM/o6cy0
http://paperpile.com/b/hSBzsM/o6cy0
http://paperpile.com/b/hSBzsM/o6cy0
http://paperpile.com/b/hSBzsM/o6cy0
http://paperpile.com/b/hSBzsM/o6cy0
http://paperpile.com/b/hSBzsM/kP287
http://paperpile.com/b/hSBzsM/kP287
http://paperpile.com/b/hSBzsM/kP287
http://paperpile.com/b/hSBzsM/kP287
http://paperpile.com/b/hSBzsM/kP287
http://paperpile.com/b/hSBzsM/kP287
http://paperpile.com/b/hSBzsM/Zwphu
http://paperpile.com/b/hSBzsM/Zwphu
http://paperpile.com/b/hSBzsM/Zwphu
http://paperpile.com/b/hSBzsM/Zwphu
http://paperpile.com/b/hSBzsM/jQXWe
http://paperpile.com/b/hSBzsM/jQXWe
http://paperpile.com/b/hSBzsM/jQXWe
http://paperpile.com/b/hSBzsM/jQXWe
http://paperpile.com/b/hSBzsM/jQXWe
http://paperpile.com/b/hSBzsM/jQXWe
http://paperpile.com/b/hSBzsM/jQXWe
http://paperpile.com/b/hSBzsM/jQXWe
http://paperpile.com/b/hSBzsM/jQXWe
http://paperpile.com/b/hSBzsM/ORVs4
http://paperpile.com/b/hSBzsM/ORVs4
http://paperpile.com/b/hSBzsM/ORVs4
http://paperpile.com/b/hSBzsM/ORVs4
http://paperpile.com/b/hSBzsM/ORVs4
http://paperpile.com/b/hSBzsM/ORVs4
http://paperpile.com/b/hSBzsM/ORVs4
http://paperpile.com/b/hSBzsM/ORVs4
http://paperpile.com/b/hSBzsM/ORVs4
http://paperpile.com/b/hSBzsM/PFJEz
http://paperpile.com/b/hSBzsM/PFJEz
http://paperpile.com/b/hSBzsM/PFJEz
http://paperpile.com/b/hSBzsM/PFJEz
http://paperpile.com/b/hSBzsM/PFJEz
http://paperpile.com/b/hSBzsM/PFJEz
http://paperpile.com/b/hSBzsM/PFJEz

298 Fleminger J, Goldacre B. Prevalence of clinical trial status discrepancies: A cross-sectional
study of 10,492 trials registered on both ClinicalTrials.gov and the European Union Clinical

Trials Register. PLoS One 2018; 13: e0193088.

299 Hwang TJ, Tomasi PA, Bourgeois FT. Delays in completion and results reporting of clinical
trials under the Paediatric Regulation in the European Union: A cohort study. PLoS Med

2018; 15: €1002520.

300 Mali¢ki M, Marusi¢ A, OPEN (to Overcome failure to Publish nEgative fiNdings)
Consortium. Is there a solution to publication bias? Researchers call for changes in

dissemination of clinical research results. J Clin Epidemiol 2014; 67: 1103-10.

301 Ekmekci PE. An increasing problem in publication ethics: Publication bias and editors’ role

in avoiding it. Med Health Care Philos 2017; 20: 171-8.

302 Clinical Trial Registration Audit Report 2021. Health Research Authority. 2021; published
online May 20. https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-
legislation/research-transparency/registering-research-studies/clinical-trial-registration-

audit-report/ (accessed Feb 26, 2022).

303 Denneny C, Bourne S, Kolstoe SE. Registration audit of clinical trials given a favourable

opinion by UK research ethics committees. BMJ Open 2019; 9: e026840.

304 Mayo-Wilson E, Heyward J, Keyes A, et al. Clinical trial registration and reporting: a survey

of academic organizations in the United States. BMC Med 2018; 16: 60.

305 O’Reilly EK, Hassell NJ, Snyder DC, et al. ClinicalTrials.gov reporting: strategies for

success at an academic health center. Clin Transl Sci 2015; 8: 48-51.

306 Keyes A, Mayo-Wilson E, Nuamah P, Lalji A, Tetteh O, Ford DE. Creating a Program to

360


http://paperpile.com/b/hSBzsM/rUYzK
http://paperpile.com/b/hSBzsM/rUYzK
http://paperpile.com/b/hSBzsM/rUYzK
http://paperpile.com/b/hSBzsM/rUYzK
http://paperpile.com/b/hSBzsM/rUYzK
http://paperpile.com/b/hSBzsM/rUYzK
http://paperpile.com/b/hSBzsM/rUYzK
http://paperpile.com/b/hSBzsM/mUvAS
http://paperpile.com/b/hSBzsM/mUvAS
http://paperpile.com/b/hSBzsM/mUvAS
http://paperpile.com/b/hSBzsM/mUvAS
http://paperpile.com/b/hSBzsM/mUvAS
http://paperpile.com/b/hSBzsM/mUvAS
http://paperpile.com/b/hSBzsM/mUvAS
http://paperpile.com/b/hSBzsM/4sKVE
http://paperpile.com/b/hSBzsM/4sKVE
http://paperpile.com/b/hSBzsM/4sKVE
http://paperpile.com/b/hSBzsM/4sKVE
http://paperpile.com/b/hSBzsM/4sKVE
http://paperpile.com/b/hSBzsM/4sKVE
http://paperpile.com/b/hSBzsM/4sKVE
http://paperpile.com/b/hSBzsM/VGJZO
http://paperpile.com/b/hSBzsM/VGJZO
http://paperpile.com/b/hSBzsM/VGJZO
http://paperpile.com/b/hSBzsM/VGJZO
http://paperpile.com/b/hSBzsM/VGJZO
http://paperpile.com/b/hSBzsM/VGJZO
http://paperpile.com/b/hSBzsM/J0PdK
http://paperpile.com/b/hSBzsM/J0PdK
https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/research-transparency/registering-research-studies/clinical-trial-registration-audit-report/
https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/research-transparency/registering-research-studies/clinical-trial-registration-audit-report/
https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/research-transparency/registering-research-studies/clinical-trial-registration-audit-report/
https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/research-transparency/registering-research-studies/clinical-trial-registration-audit-report/
http://paperpile.com/b/hSBzsM/03CSd
http://paperpile.com/b/hSBzsM/03CSd
http://paperpile.com/b/hSBzsM/03CSd
http://paperpile.com/b/hSBzsM/03CSd
http://paperpile.com/b/hSBzsM/03CSd
http://paperpile.com/b/hSBzsM/03CSd
http://paperpile.com/b/hSBzsM/iY8tq
http://paperpile.com/b/hSBzsM/iY8tq
http://paperpile.com/b/hSBzsM/iY8tq
http://paperpile.com/b/hSBzsM/iY8tq
http://paperpile.com/b/hSBzsM/iY8tq
http://paperpile.com/b/hSBzsM/iY8tq
http://paperpile.com/b/hSBzsM/iY8tq
http://paperpile.com/b/hSBzsM/iY8tq
http://paperpile.com/b/hSBzsM/jvHlS
http://paperpile.com/b/hSBzsM/jvHlS
http://paperpile.com/b/hSBzsM/jvHlS
http://paperpile.com/b/hSBzsM/jvHlS
http://paperpile.com/b/hSBzsM/jvHlS
http://paperpile.com/b/hSBzsM/jvHlS
http://paperpile.com/b/hSBzsM/jvHlS
http://paperpile.com/b/hSBzsM/jvHlS
http://paperpile.com/b/hSBzsM/ooN4k

Support Registering and Reporting Clinical Trials at Johns Hopkins University. Acad Med

2021, 96: 529-33.

307 World Health Organization. WHO Statement on Public Disclosure of Clinical Trial Results.
2015; published online April 14.

http://www.who.int/ictrp/results/WHO _Statement_results_reporting_clinical_trials.pdf.

308 Kirkham JJ, Dwan KM, Altman DG, et al. The impact of outcome reporting bias in

randomised controlled trials on a cohort of systematic reviews. BMJ 2010; 340: c365.

309 Legg T, Peeters S, Chamberlain P, Gilmore AB. The Philip Morris-funded Foundation for a

Smoke-Free World: tax return sheds light on funding activities. Lancet 2019; 393: 2487-8.

310 Glantz SA, Bareham DW. E-Cigarettes: Use, Effects on Smoking, Risks, and Policy

Implications. Annu Rev Public Health 2018; 39: 215-35.

311 McNeill A, Brose LS, Calder R, Bauld L, Robson D. Evidence review of e-cigarettes and
heated tobacco products 2018. Public Health England, 2018
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_d
ata/file/684963/Evidence_review_of e-

cigarettes_and_heated_tobacco_products_2018.pdf.

312 E-Cigarette ban & regulation: Global Status as of February 2020 - Global Center for Good
Governance in Tobacco Control. Global Center for Good Governance in Tobacco Control.
2020; published online Feb 24. https://ggtc.world/2020/02/24/e-cigarette-ban-regulation-

global-status-as-of-february-2020/ (accessed March 12, 2020).

313 Office of the FDA Commissioner. FDA finalizes enforcement policy on unauthorized
flavored cartridge-based e-cigarettes that appeal to children, including fruit and mint. U.S.

Food and Drug Administration. 2020; published online Feb 1. http://www.fda.gov/news-

361


http://paperpile.com/b/hSBzsM/ooN4k
http://paperpile.com/b/hSBzsM/ooN4k
http://paperpile.com/b/hSBzsM/ooN4k
http://paperpile.com/b/hSBzsM/ooN4k
http://paperpile.com/b/hSBzsM/ooN4k
http://paperpile.com/b/hSBzsM/ooN4k
http://paperpile.com/b/hSBzsM/x4twv
http://paperpile.com/b/hSBzsM/x4twv
http://www.who.int/ictrp/results/WHO_Statement_results_reporting_clinical_trials.pdf
http://www.who.int/ictrp/results/WHO_Statement_results_reporting_clinical_trials.pdf
http://paperpile.com/b/hSBzsM/mjbM1
http://paperpile.com/b/hSBzsM/mjbM1
http://paperpile.com/b/hSBzsM/mjbM1
http://paperpile.com/b/hSBzsM/mjbM1
http://paperpile.com/b/hSBzsM/mjbM1
http://paperpile.com/b/hSBzsM/mjbM1
http://paperpile.com/b/hSBzsM/mjbM1
http://paperpile.com/b/hSBzsM/mjbM1
http://paperpile.com/b/hSBzsM/celyw
http://paperpile.com/b/hSBzsM/celyw
http://paperpile.com/b/hSBzsM/celyw
http://paperpile.com/b/hSBzsM/celyw
http://paperpile.com/b/hSBzsM/celyw
http://paperpile.com/b/hSBzsM/celyw
http://paperpile.com/b/hSBzsM/BTm3E
http://paperpile.com/b/hSBzsM/BTm3E
http://paperpile.com/b/hSBzsM/BTm3E
http://paperpile.com/b/hSBzsM/BTm3E
http://paperpile.com/b/hSBzsM/BTm3E
http://paperpile.com/b/hSBzsM/BTm3E
http://paperpile.com/b/hSBzsM/7Tdc4
http://paperpile.com/b/hSBzsM/7Tdc4
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/684963/Evidence_review_of_e-cigarettes_and_heated_tobacco_products_2018.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/684963/Evidence_review_of_e-cigarettes_and_heated_tobacco_products_2018.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/684963/Evidence_review_of_e-cigarettes_and_heated_tobacco_products_2018.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/684963/Evidence_review_of_e-cigarettes_and_heated_tobacco_products_2018.pdf
http://paperpile.com/b/hSBzsM/3AYeM
http://paperpile.com/b/hSBzsM/3AYeM
http://paperpile.com/b/hSBzsM/3AYeM
http://paperpile.com/b/hSBzsM/3AYeM
https://ggtc.world/2020/02/24/e-cigarette-ban-regulation-global-status-as-of-february-2020/
https://ggtc.world/2020/02/24/e-cigarette-ban-regulation-global-status-as-of-february-2020/
http://paperpile.com/b/hSBzsM/QSJET
http://paperpile.com/b/hSBzsM/QSJET
http://paperpile.com/b/hSBzsM/QSJET
http://paperpile.com/b/hSBzsM/QSJET

events/press-announcements/fda-finalizes-enforcement-policy-unauthorized-flavored-

cartridge-based-e-cigarettes-appeal-children (accessed Feb 7, 2020).

314 Bero LA. Tobacco industry manipulation of research. Public Health Rep 2005; 120: 200-8.

315 Hendlin YH, Vora M, Elias J, Ling PM. Financial Conflicts of Interest and Stance on

Tobacco Harm Reduction: A Systematic Review. Am J Public Health 2019; 109: e1-8.

316 Diethelm PA, Rielle J-C, McKee M. The whole truth and nothing but the truth? The research

that Philip Morris did not want you to see. Lancet 2005; 366: 86—92.

317 Kennedy CD, van Schalkwyk MCI, McKee M, Pisinger C. The cardiovascular effects of
electronic cigarettes: A systematic review of experimental studies. Prev Med 2019; 127:

105770.

318 Pisinger C, Godtfredsen N, Bender AM. A conflict of interest is strongly associated with
tobacco industry-favourable results, indicating no harm of e-cigarettes. Prev Med 2019;

119: 124-31.

319 Godlee F, Malone R, Timmis A, et al. Journal policy on research funded by the tobacco

industry. BMJ 2013; 347: f5193.

320 Khuri FR, Ramalingam SS. Time to divest from tobacco-funded research. Cancer 2015;

121: 2294-5.

321 PL0oS Medicine Editors. A new policy on tobacco papers. PLoS Med. 2010; 7: e1000237.

322 Tan ASL, Soneji S, Moran MB, Choi K. JUUL Labs’ sponsorship and the scientific integrity

of vaping research. Lancet 2019; 394: 366-8.

323 King BA, Gammon DG, Marynak KL, Rogers T. Electronic Cigarette Sales in the United

362


http://www.fda.gov/news-events/press-announcements/fda-finalizes-enforcement-policy-unauthorized-flavored-cartridge-based-e-cigarettes-appeal-children
http://www.fda.gov/news-events/press-announcements/fda-finalizes-enforcement-policy-unauthorized-flavored-cartridge-based-e-cigarettes-appeal-children
http://paperpile.com/b/hSBzsM/QSJET
http://paperpile.com/b/hSBzsM/0PXda
http://paperpile.com/b/hSBzsM/0PXda
http://paperpile.com/b/hSBzsM/0PXda
http://paperpile.com/b/hSBzsM/0PXda
http://paperpile.com/b/hSBzsM/0PXda
http://paperpile.com/b/hSBzsM/15Cwk
http://paperpile.com/b/hSBzsM/15Cwk
http://paperpile.com/b/hSBzsM/15Cwk
http://paperpile.com/b/hSBzsM/15Cwk
http://paperpile.com/b/hSBzsM/15Cwk
http://paperpile.com/b/hSBzsM/15Cwk
http://paperpile.com/b/hSBzsM/4nEvv
http://paperpile.com/b/hSBzsM/4nEvv
http://paperpile.com/b/hSBzsM/4nEvv
http://paperpile.com/b/hSBzsM/4nEvv
http://paperpile.com/b/hSBzsM/4nEvv
http://paperpile.com/b/hSBzsM/4nEvv
http://paperpile.com/b/hSBzsM/w5HJK
http://paperpile.com/b/hSBzsM/w5HJK
http://paperpile.com/b/hSBzsM/w5HJK
http://paperpile.com/b/hSBzsM/w5HJK
http://paperpile.com/b/hSBzsM/w5HJK
http://paperpile.com/b/hSBzsM/w5HJK
http://paperpile.com/b/hSBzsM/w5HJK
http://paperpile.com/b/hSBzsM/2NuGc
http://paperpile.com/b/hSBzsM/2NuGc
http://paperpile.com/b/hSBzsM/2NuGc
http://paperpile.com/b/hSBzsM/2NuGc
http://paperpile.com/b/hSBzsM/2NuGc
http://paperpile.com/b/hSBzsM/2NuGc
http://paperpile.com/b/hSBzsM/ZG8sZ
http://paperpile.com/b/hSBzsM/ZG8sZ
http://paperpile.com/b/hSBzsM/ZG8sZ
http://paperpile.com/b/hSBzsM/ZG8sZ
http://paperpile.com/b/hSBzsM/ZG8sZ
http://paperpile.com/b/hSBzsM/ZG8sZ
http://paperpile.com/b/hSBzsM/ZG8sZ
http://paperpile.com/b/hSBzsM/ZG8sZ
http://paperpile.com/b/hSBzsM/QtcMw
http://paperpile.com/b/hSBzsM/QtcMw
http://paperpile.com/b/hSBzsM/QtcMw
http://paperpile.com/b/hSBzsM/QtcMw
http://paperpile.com/b/hSBzsM/QtcMw
http://paperpile.com/b/hSBzsM/QtcMw
http://paperpile.com/b/hSBzsM/HaWcV
http://paperpile.com/b/hSBzsM/HaWcV
http://paperpile.com/b/hSBzsM/HaWcV
http://paperpile.com/b/hSBzsM/yrgmK
http://paperpile.com/b/hSBzsM/yrgmK
http://paperpile.com/b/hSBzsM/yrgmK
http://paperpile.com/b/hSBzsM/yrgmK
http://paperpile.com/b/hSBzsM/yrgmK
http://paperpile.com/b/hSBzsM/yrgmK
http://paperpile.com/b/hSBzsM/il3xo

States, 2013-2017. JAMA 2018; 320: 1379-80.

324 Juul Labs. Juul Labs Submits Premarket Tobacco Product Application to the U.S. Food and
Drug Administration for the Juul System. Juul Labs. 2020; published online July 30.
https://www.juullabs.com/juul-labs-submits-premarket-tobacco-product-application/

(accessed Dec 14, 2020).

325 DeVito NJ, Bacon S, Goldacre B. FDAAA TrialsTracker: A live informatics tool to monitor
compliance with FDA requirements to report clinical trial results. bioRxiv. 2018; published

online March 12. DOI:10.1101/266452.

326 PRS User’s Guide. ClinicalTrials.gov Protocol Registration and Results System.

https://prsinfo.clinicaltrials.gov/prs-users-guide.html (accessed Aug 11, 2020).

327 National Institutes of Health. Checklist for Evaluating Whether a Clinical Trial or Study is an
Applicable Clinical Trial (ACT) Under 42 CFR 11.22(b) for Clinical Trials Initiated on or After
January 18, 2017. ClinicalTrials.gov. 2018; published online June 27.

https://prsinfo.clinicaltrials.gov/ACT_Checklist.pdf (accessed Aug 11, 2020).

328 National Institutes of Health, Department of Health and Human Services. Clinical Trials
Registration and Results Information Submission. Final rule. Fed Regist 2016; 81: 64981—

5157.

329 Clinicaltrials.gov. ClinicalTrials.gov Protocol Registration Quality Control Review Criteria.
2018; published online June 27.

https://prsinfo.clinicaltrials.gov/ProtocolDetailedReviewltems. pdf.

330 Dept. of Health and Human Services. Final Rule - Clinical Trials Registration and Results

Information Submission. 2016; 81: 64982-5157.

363


http://paperpile.com/b/hSBzsM/il3xo
http://paperpile.com/b/hSBzsM/il3xo
http://paperpile.com/b/hSBzsM/il3xo
http://paperpile.com/b/hSBzsM/il3xo
http://paperpile.com/b/hSBzsM/il3xo
http://paperpile.com/b/hSBzsM/iJkmV
http://paperpile.com/b/hSBzsM/iJkmV
https://www.juullabs.com/juul-labs-submits-premarket-tobacco-product-application/
https://www.juullabs.com/juul-labs-submits-premarket-tobacco-product-application/
http://paperpile.com/b/hSBzsM/iJkmV
http://paperpile.com/b/hSBzsM/7V0Ib
http://paperpile.com/b/hSBzsM/7V0Ib
http://paperpile.com/b/hSBzsM/7V0Ib
http://paperpile.com/b/hSBzsM/7V0Ib
http://paperpile.com/b/hSBzsM/7V0Ib
http://paperpile.com/b/hSBzsM/BLdqd
http://paperpile.com/b/hSBzsM/BLdqd
https://prsinfo.clinicaltrials.gov/prs-users-guide.html
https://prsinfo.clinicaltrials.gov/prs-users-guide.html
http://paperpile.com/b/hSBzsM/smCM8
http://paperpile.com/b/hSBzsM/smCM8
http://paperpile.com/b/hSBzsM/smCM8
http://paperpile.com/b/hSBzsM/smCM8
https://prsinfo.clinicaltrials.gov/ACT_Checklist.pdf
https://prsinfo.clinicaltrials.gov/ACT_Checklist.pdf
http://paperpile.com/b/hSBzsM/hh2GY
http://paperpile.com/b/hSBzsM/hh2GY
http://paperpile.com/b/hSBzsM/hh2GY
http://paperpile.com/b/hSBzsM/hh2GY
http://paperpile.com/b/hSBzsM/hh2GY
http://paperpile.com/b/hSBzsM/hh2GY
http://paperpile.com/b/hSBzsM/hh2GY
http://paperpile.com/b/hSBzsM/WKWSV
http://paperpile.com/b/hSBzsM/WKWSV
https://prsinfo.clinicaltrials.gov/ProtocolDetailedReviewItems.pdf
https://prsinfo.clinicaltrials.gov/ProtocolDetailedReviewItems.pdf
http://paperpile.com/b/hSBzsM/9G1xc
http://paperpile.com/b/hSBzsM/9G1xc
http://paperpile.com/b/hSBzsM/9G1xc
http://paperpile.com/b/hSBzsM/9G1xc

331 Jay J, Pfaunmiller EL, Huang NJ, Graff D. Changes in Biomarkers of Exposure Associated
with Switching for 5 Days from Combusted Cigarettes to Nicotine Salt Pod System. 2019;
published online Feb 23. https://jliscience.com/wp-
content/uploads/watermark/pdfConstruct.php?article=/nas/content/live/jliscience/wp-

content/uploads/2019/02/SRNT-Changes-in-Biomarkers-WM.pdf.

332 Jay J, Pfaunmiller EL, Huang NJ, Cohen G, Graff DW. Five-Day Changes in Biomarkers of
Exposure Among Adult Smokers After Completely Switching From Combustible Cigarettes

to a Nicotine-Salt Pod System. Nicotine Tob Res 2020; 22: 1285-93.

333 CONSORT - Endorsers. CONSORT. http://www.consort-statement.org/about-

consort/endorsers (accessed Aug 21, 2020).

334 Smith SS, Piper ME, Bolt DM, et al. Development of the Brief Wisconsin Inventory of

Smoking Dependence Motives. Nicotine Tob Res 2010; 12: 489-99.

335 Evans B, Heraldez D, Salapatek AM. An Open-Label Clinical Study to Evaluate Selected
Constituents in Exhaled Breath and Room Air after the Use of Vapor Products and
Conventional Cigarettes under Conditions of Residential, Office and Hospitality
Environments. 2019; published online June 14. https://jliscience.com/wp-
content/uploads/watermark/pdfConstruct.php?article=/nas/content/live/jliscience/wp-

content/uploads/2019/06/2019-0614-GFN-Environmental-Exposure-Poster-WM-FINAL.pdf.

336 Evans B, Heraldez D, Botts D, Loeback T, Rose J. Characterizing Puff Topography After 15
Days of Use of Nicotine Salt Pod System by Adult Smokers. 2019; published online June
14. https://jliscience.com/wp-
content/uploads/watermark/pdfConstruct.php?article=/nas/content/live/jliscience/wp-

content/uploads/2019/06/2019-0614-GFN-Topography-Poster-FINAL-WM.pdf.

364


http://paperpile.com/b/hSBzsM/0D11B
http://paperpile.com/b/hSBzsM/0D11B
http://paperpile.com/b/hSBzsM/0D11B
http://paperpile.com/b/hSBzsM/0D11B
https://jliscience.com/wp-content/uploads/watermark/pdfConstruct.php?article=/nas/content/live/jliscience/wp-content/uploads/2019/02/SRNT-Changes-in-Biomarkers-WM.pdf
https://jliscience.com/wp-content/uploads/watermark/pdfConstruct.php?article=/nas/content/live/jliscience/wp-content/uploads/2019/02/SRNT-Changes-in-Biomarkers-WM.pdf
http://paperpile.com/b/hSBzsM/0D11B
http://paperpile.com/b/hSBzsM/UBn1k
http://paperpile.com/b/hSBzsM/UBn1k
http://paperpile.com/b/hSBzsM/UBn1k
http://paperpile.com/b/hSBzsM/UBn1k
http://paperpile.com/b/hSBzsM/UBn1k
http://paperpile.com/b/hSBzsM/UBn1k
http://paperpile.com/b/hSBzsM/UBn1k
http://paperpile.com/b/hSBzsM/j71Wv
http://paperpile.com/b/hSBzsM/j71Wv
http://www.consort-statement.org/about-consort/endorsers
http://www.consort-statement.org/about-consort/endorsers
http://paperpile.com/b/hSBzsM/UHXPa
http://paperpile.com/b/hSBzsM/UHXPa
http://paperpile.com/b/hSBzsM/UHXPa
http://paperpile.com/b/hSBzsM/UHXPa
http://paperpile.com/b/hSBzsM/UHXPa
http://paperpile.com/b/hSBzsM/UHXPa
http://paperpile.com/b/hSBzsM/UHXPa
http://paperpile.com/b/hSBzsM/UHXPa
http://paperpile.com/b/hSBzsM/3LAl6
http://paperpile.com/b/hSBzsM/3LAl6
http://paperpile.com/b/hSBzsM/3LAl6
http://paperpile.com/b/hSBzsM/3LAl6
https://jliscience.com/wp-content/uploads/watermark/pdfConstruct.php?article=/nas/content/live/jliscience/wp-content/uploads/2019/06/2019-0614-GFN-Environmental-Exposure-Poster-WM-FINAL.pdf
https://jliscience.com/wp-content/uploads/watermark/pdfConstruct.php?article=/nas/content/live/jliscience/wp-content/uploads/2019/06/2019-0614-GFN-Environmental-Exposure-Poster-WM-FINAL.pdf
https://jliscience.com/wp-content/uploads/watermark/pdfConstruct.php?article=/nas/content/live/jliscience/wp-content/uploads/2019/06/2019-0614-GFN-Environmental-Exposure-Poster-WM-FINAL.pdf
https://jliscience.com/wp-content/uploads/watermark/pdfConstruct.php?article=/nas/content/live/jliscience/wp-content/uploads/2019/06/2019-0614-GFN-Environmental-Exposure-Poster-WM-FINAL.pdf
http://paperpile.com/b/hSBzsM/7UbOu
http://paperpile.com/b/hSBzsM/7UbOu
http://paperpile.com/b/hSBzsM/7UbOu
http://paperpile.com/b/hSBzsM/7UbOu
https://jliscience.com/wp-content/uploads/watermark/pdfConstruct.php?article=/nas/content/live/jliscience/wp-content/uploads/2019/06/2019-0614-GFN-Topography-Poster-FINAL-WM.pdf
https://jliscience.com/wp-content/uploads/watermark/pdfConstruct.php?article=/nas/content/live/jliscience/wp-content/uploads/2019/06/2019-0614-GFN-Topography-Poster-FINAL-WM.pdf
http://paperpile.com/b/hSBzsM/7UbOu

337 Goldenson NI, Vose JG, Rubinstein ML, Jay J, Augustson EM. Pharmacokinetic and
Pharmacodynamic Evaluation of JL ENDS, Comparator ENDS, Combustible Cigarette, and
Nicotine Gum Among Adult Smokers. 2020; published online March 14.
https://jliscience.com/wp-

content/uploads/2020/03/Post9_Goldenson_PKEValuation_Poster-WM1.pdf.

338 Dundar Y, Dodd S, Williamson P, Dickson R, Walley T. Case study of the comparison of
data from conference abstracts and full-text articles in health technology assessment of
rapidly evolving technologies: does it make a difference? Int J Technol Assess Health Care

2006; 22: 288-94.

339 Scherer RW, Huynh L, Ervin A-M, Dickersin K. Using ClinicalTrials.gov to supplement
information in ophthalmology conference abstracts about trial outcomes: a comparison

study. PLoS One 2015; 10: e0130619.

340 Saric L, Vucic K, Dragicevic K, et al. Comparison of conference abstracts and full-text
publications of randomized controlled trials presented at four consecutive World
Congresses of Pain: Reporting quality and agreement of results. Eur J Pain 2019; 23: 107-

16.

341 Dwan K, Gamble C, Williamson PR, Kirkham JJ, Reporting Bias Group. Systematic review
of the empirical evidence of study publication bias and outcome reporting bias - an updated

review. PLoS One 2013; 8: e66844.

342 International Committee of Medical Journal Editors. Clinical Trials. ICMJE.
http://www.icmje.org/recommendations/browse/publishing-and-editorial-issues/clinical-trial-

registration.html (accessed Dec 20, 2020).

343 National Library of Medicine. Frequently Asked Questions. ClinicalTrials.gov.

365


http://paperpile.com/b/hSBzsM/K97KO
http://paperpile.com/b/hSBzsM/K97KO
http://paperpile.com/b/hSBzsM/K97KO
http://paperpile.com/b/hSBzsM/K97KO
https://jliscience.com/wp-content/uploads/2020/03/Post9_Goldenson_PKEValuation_Poster-WM1.pdf
https://jliscience.com/wp-content/uploads/2020/03/Post9_Goldenson_PKEValuation_Poster-WM1.pdf
http://paperpile.com/b/hSBzsM/K97KO
http://paperpile.com/b/hSBzsM/YTKft
http://paperpile.com/b/hSBzsM/YTKft
http://paperpile.com/b/hSBzsM/YTKft
http://paperpile.com/b/hSBzsM/YTKft
http://paperpile.com/b/hSBzsM/YTKft
http://paperpile.com/b/hSBzsM/YTKft
http://paperpile.com/b/hSBzsM/YTKft
http://paperpile.com/b/hSBzsM/YTKft
http://paperpile.com/b/hSBzsM/TaInt
http://paperpile.com/b/hSBzsM/TaInt
http://paperpile.com/b/hSBzsM/TaInt
http://paperpile.com/b/hSBzsM/TaInt
http://paperpile.com/b/hSBzsM/TaInt
http://paperpile.com/b/hSBzsM/TaInt
http://paperpile.com/b/hSBzsM/TaInt
http://paperpile.com/b/hSBzsM/dxgVp
http://paperpile.com/b/hSBzsM/dxgVp
http://paperpile.com/b/hSBzsM/dxgVp
http://paperpile.com/b/hSBzsM/dxgVp
http://paperpile.com/b/hSBzsM/dxgVp
http://paperpile.com/b/hSBzsM/dxgVp
http://paperpile.com/b/hSBzsM/dxgVp
http://paperpile.com/b/hSBzsM/dxgVp
http://paperpile.com/b/hSBzsM/dxgVp
http://paperpile.com/b/hSBzsM/dxgVp
http://paperpile.com/b/hSBzsM/QaAop
http://paperpile.com/b/hSBzsM/QaAop
http://paperpile.com/b/hSBzsM/QaAop
http://paperpile.com/b/hSBzsM/QaAop
http://paperpile.com/b/hSBzsM/QaAop
http://paperpile.com/b/hSBzsM/QaAop
http://paperpile.com/b/hSBzsM/QaAop
http://paperpile.com/b/hSBzsM/4zmAo
http://paperpile.com/b/hSBzsM/4zmAo
http://www.icmje.org/recommendations/browse/publishing-and-editorial-issues/clinical-trial-registration.html
http://www.icmje.org/recommendations/browse/publishing-and-editorial-issues/clinical-trial-registration.html
http://paperpile.com/b/hSBzsM/4zmAo
http://paperpile.com/b/hSBzsM/5d32S

https://clinicaltrials.gov/ct2/manage-recs/fag#fr_1 (accessed Nov 24, 2020).

344 Food and Drug Administration. Premarket Tobacco Product Applications for Electronic
Nicotine Delivery Systems: Guidance for Industry. 2019; published online June.

https://www.fda.gov/media/127853/download.

345 Ashley DL, Backinger CL, van Bemmel DM, Neveleff DJ. Tobacco regulatory science:
research to inform regulatory action at the Food and Drug Administration’s Center for

Tobacco Products. Nicotine Tob Res 2014; 16: 1045-9.

346 Center for Tobacco Products. Tobacco Product Regulation: Sottera Court Decision.
https://www.fda.gov/tobacco-products/manufacturing/tobacco-product-regulation-sottera-

court-decision (accessed March 12, 2021).

347 Food and Drug Administration. Clarification of When Products Made or Derived From
Tobacco Are Regulated as Drugs, Devices, or Combination Products; Amendments to

Regulations Regarding “Intended Uses™. Fed Regist 2017; 82: 2193-217.

348 Centers for Disease Control and Prevention (US), National Center for Chronic Disease
Prevention and Health Promotion (US), Office on Smoking and Health (US). Nicotine

Addiction: Past and Present. Centers for Disease Control and Prevention (US), 2010.

349 Ramachandran R, Morten CJ, Ross JS. Strengthening the FDA’s Enforcement of
ClinicalTrials.gov Reporting Requirements. JAMA 2021; published online Nov 12.

DOI:10.1001/jama.2021.19773.

350 Nather D, Piller C. Joe Biden: Agencies don'’t report clinical trials should lose funds. STAT
News. 2016; published online June 29. https://www.statnews.com/2016/06/29/biden-

clinical-trials-cancer/ (accessed Feb 16, 2021).

366


https://clinicaltrials.gov/ct2/manage-recs/faq#fr_1
https://clinicaltrials.gov/ct2/manage-recs/faq#fr_1
http://paperpile.com/b/hSBzsM/veP39
http://paperpile.com/b/hSBzsM/veP39
https://www.fda.gov/media/127853/download
https://www.fda.gov/media/127853/download
http://paperpile.com/b/hSBzsM/o6usD
http://paperpile.com/b/hSBzsM/o6usD
http://paperpile.com/b/hSBzsM/o6usD
http://paperpile.com/b/hSBzsM/o6usD
http://paperpile.com/b/hSBzsM/o6usD
http://paperpile.com/b/hSBzsM/o6usD
http://paperpile.com/b/hSBzsM/o6usD
http://paperpile.com/b/hSBzsM/7Xo2o
http://paperpile.com/b/hSBzsM/7Xo2o
https://www.fda.gov/tobacco-products/manufacturing/tobacco-product-regulation-sottera-court-decision
https://www.fda.gov/tobacco-products/manufacturing/tobacco-product-regulation-sottera-court-decision
http://paperpile.com/b/hSBzsM/7Xo2o
http://paperpile.com/b/hSBzsM/gMK6i
http://paperpile.com/b/hSBzsM/gMK6i
http://paperpile.com/b/hSBzsM/gMK6i
http://paperpile.com/b/hSBzsM/gMK6i
http://paperpile.com/b/hSBzsM/gMK6i
http://paperpile.com/b/hSBzsM/gMK6i
http://paperpile.com/b/hSBzsM/gMK6i
http://paperpile.com/b/hSBzsM/mfyhp
http://paperpile.com/b/hSBzsM/mfyhp
http://paperpile.com/b/hSBzsM/mfyhp
http://paperpile.com/b/hSBzsM/iAR8I
http://paperpile.com/b/hSBzsM/iAR8I
http://paperpile.com/b/hSBzsM/iAR8I
http://paperpile.com/b/hSBzsM/iAR8I
http://paperpile.com/b/hSBzsM/iAR8I
http://paperpile.com/b/hSBzsM/iAR8I
http://paperpile.com/b/hSBzsM/iAR8I
http://paperpile.com/b/hSBzsM/DkdOG
http://paperpile.com/b/hSBzsM/DkdOG
https://www.statnews.com/2016/06/29/biden-clinical-trials-cancer/
https://www.statnews.com/2016/06/29/biden-clinical-trials-cancer/
http://paperpile.com/b/hSBzsM/DkdOG

351 TARG Meta-Research Group & Collaborators, Thibault RT, Hardwicke TE, et al.
Discrepancy review: A feasibility study of a novel peer review intervention to reduce
undisclosed discrepancies between registrations and publications. medRxiv. 2022;

published online Jan 21. DOI:10.1101/2022.01.18.22269507.

352 Lee YWJ, Matadar I, Harrison JE. Conference abstracts—what gets published, when, and

from where? J World Fed Orthod 2021; 10: 119-26.

353 Treanor L, Frank RA, Cherpak LA, et al. Publication bias in diagnostic imaging: conference
abstracts with positive conclusions are more likely to be published. Eur Radiol 2020; 30:

2964-72.

354 Petticrew M, Egan M, Thomson H, Hamilton V, Kunkler R, Roberts H. Publication bias in
qualitative research: what becomes of qualitative research presented at conferences? J

Epidemiol Community Health 2008; 62: 552—4.

355 Scherer RW, Meerpohl JJ, Pfeifer N, Schmucker C, Schwarzer G, von Elm E. Full
publication of results initially presented in abstracts. Cochrane Database Syst Rev 2018;

11: MROOOO0O0S.

356 Hopewell S, Clarke M, Moher D, et al. CONSORT for reporting randomized controlled trials

in journal and conference abstracts: explanation and elaboration. PLoS Med 2008; 5: e20.

357 Oldham MJ, Sehgal A, Cohen G, Chen J, Evans B, Heraldez D. Room air constituent
concentrations from use of electronic nicotine delivery systems and cigarettes using

different ventilation conditions. Sci Rep 2021; 11: 1736.

358 Mishra SR. Response to ‘E-cigarette manufacturers’ compliance with clinical trial reporting
expectations: a case series of registered trials by Juul Labs.” Tob Control 2021; published

online June 21. https://tobaccocontrol.bmj.com/content/early/2021/06/10/tobaccocontrol-

367


http://paperpile.com/b/hSBzsM/Xkvtc
http://paperpile.com/b/hSBzsM/Xkvtc
http://paperpile.com/b/hSBzsM/Xkvtc
http://paperpile.com/b/hSBzsM/Xkvtc
http://paperpile.com/b/hSBzsM/Xkvtc
http://paperpile.com/b/hSBzsM/Xkvtc
http://dx.doi.org/10.1101/2022.01.18.22269507
http://dx.doi.org/10.1101/2022.01.18.22269507
http://paperpile.com/b/hSBzsM/ui2b1
http://paperpile.com/b/hSBzsM/ui2b1
http://paperpile.com/b/hSBzsM/ui2b1
http://paperpile.com/b/hSBzsM/ui2b1
http://paperpile.com/b/hSBzsM/ui2b1
http://paperpile.com/b/hSBzsM/ui2b1
http://paperpile.com/b/hSBzsM/ep6JZ
http://paperpile.com/b/hSBzsM/ep6JZ
http://paperpile.com/b/hSBzsM/ep6JZ
http://paperpile.com/b/hSBzsM/ep6JZ
http://paperpile.com/b/hSBzsM/ep6JZ
http://paperpile.com/b/hSBzsM/ep6JZ
http://paperpile.com/b/hSBzsM/ep6JZ
http://paperpile.com/b/hSBzsM/ep6JZ
http://paperpile.com/b/hSBzsM/ep6JZ
http://paperpile.com/b/hSBzsM/51z7d
http://paperpile.com/b/hSBzsM/51z7d
http://paperpile.com/b/hSBzsM/51z7d
http://paperpile.com/b/hSBzsM/51z7d
http://paperpile.com/b/hSBzsM/51z7d
http://paperpile.com/b/hSBzsM/51z7d
http://paperpile.com/b/hSBzsM/51z7d
http://paperpile.com/b/hSBzsM/tk1UZ
http://paperpile.com/b/hSBzsM/tk1UZ
http://paperpile.com/b/hSBzsM/tk1UZ
http://paperpile.com/b/hSBzsM/tk1UZ
http://paperpile.com/b/hSBzsM/tk1UZ
http://paperpile.com/b/hSBzsM/tk1UZ
http://paperpile.com/b/hSBzsM/V9FVF
http://paperpile.com/b/hSBzsM/V9FVF
http://paperpile.com/b/hSBzsM/V9FVF
http://paperpile.com/b/hSBzsM/V9FVF
http://paperpile.com/b/hSBzsM/V9FVF
http://paperpile.com/b/hSBzsM/V9FVF
http://paperpile.com/b/hSBzsM/V9FVF
http://paperpile.com/b/hSBzsM/V9FVF
http://paperpile.com/b/hSBzsM/Kap7Z
http://paperpile.com/b/hSBzsM/Kap7Z
http://paperpile.com/b/hSBzsM/Kap7Z
http://paperpile.com/b/hSBzsM/Kap7Z
http://paperpile.com/b/hSBzsM/Kap7Z
http://paperpile.com/b/hSBzsM/Kap7Z
http://paperpile.com/b/hSBzsM/Kap7Z
http://paperpile.com/b/hSBzsM/sLR06
http://paperpile.com/b/hSBzsM/sLR06
http://paperpile.com/b/hSBzsM/sLR06
http://paperpile.com/b/hSBzsM/sLR06
http://paperpile.com/b/hSBzsM/sLR06
http://paperpile.com/b/hSBzsM/sLR06

2020-056221.responsest#response-to-%E2%80%9Ce-cigarette-
manufacturers%E2%80%99-compliance-with-clinical-trial-reporting-expectations-a-case-

series-of-registered-trials-by-juul-labs%E2%80%9D-.

359 DeVito NJ. Trials Transparency in E-cigarette Research. Tob Control 2021; published
online June 21. https://tobaccocontrol.bmj.com/content/early/2021/06/10/tobaccocontrol-

2020-056221.responsesttrials-transparency-in-e-cigarette-research.

360 Bugin K, Woodcock J. Trends in COVID-19 therapeutic clinical trials. Nat Rev Drug Discov

2021; 20: 254-5.

361 greenelab. covid19-review. GitHub. https://github.com/greenelab/covid19-review (accessed

Dec 15, 2021).

362 ICTRP. International Clinical Trials Registry Platform (ICTRP). World Health Organization.

https://www.who.int/clinical-trials-registry-platform (accessed March 7, 2022).

363 PROSPERO. https://www.crd.york.ac.uk/prospero/ (accessed March 23, 2021).

364 Sacks CA, North CM, Wolf M, et al. The Landscape of COVID-19 Research in the United
States: a Cross-sectional Study of Randomized Trials Registered on ClinicalTrials.Gov. J

Gen Intern Med 2022; 37: 154-61.

365 Dillman A, Zoratti MJ, Park JJH, et al. The Landscape of Emerging Randomized Clinical
Trial Evidence for COVID-19 Disease Stages: A Systematic Review of Global Trial

Registries. Infect Drug Resist 2020; 13: 4577-87.

366 He Z, Erdengasileng A, Luo X, Xing A, Charness N, Bian J. How the clinical research
community responded to the COVID-19 pandemic: an analysis of the COVID-19 clinical

studies in ClinicalTrials.gov. JAMIA Open 2021; 4: 00ab032.

368


https://tobaccocontrol.bmj.com/content/early/2021/06/10/tobaccocontrol-2020-056221.responses#response-to-%E2%80%9Ce-cigarette-manufacturers%E2%80%99-compliance-with-clinical-trial-reporting-expectations-a-case-series-of-registered-trials-by-juul-labs%E2%80%9D-
https://tobaccocontrol.bmj.com/content/early/2021/06/10/tobaccocontrol-2020-056221.responses#response-to-%E2%80%9Ce-cigarette-manufacturers%E2%80%99-compliance-with-clinical-trial-reporting-expectations-a-case-series-of-registered-trials-by-juul-labs%E2%80%9D-
https://tobaccocontrol.bmj.com/content/early/2021/06/10/tobaccocontrol-2020-056221.responses#response-to-%E2%80%9Ce-cigarette-manufacturers%E2%80%99-compliance-with-clinical-trial-reporting-expectations-a-case-series-of-registered-trials-by-juul-labs%E2%80%9D-
https://tobaccocontrol.bmj.com/content/early/2021/06/10/tobaccocontrol-2020-056221.responses#response-to-%E2%80%9Ce-cigarette-manufacturers%E2%80%99-compliance-with-clinical-trial-reporting-expectations-a-case-series-of-registered-trials-by-juul-labs%E2%80%9D-
http://paperpile.com/b/hSBzsM/td5RU
http://paperpile.com/b/hSBzsM/td5RU
http://paperpile.com/b/hSBzsM/td5RU
http://paperpile.com/b/hSBzsM/td5RU
https://tobaccocontrol.bmj.com/content/early/2021/06/10/tobaccocontrol-2020-056221.responses#trials-transparency-in-e-cigarette-research
https://tobaccocontrol.bmj.com/content/early/2021/06/10/tobaccocontrol-2020-056221.responses#trials-transparency-in-e-cigarette-research
http://paperpile.com/b/hSBzsM/td5RU
http://paperpile.com/b/hSBzsM/fJe7m
http://paperpile.com/b/hSBzsM/fJe7m
http://paperpile.com/b/hSBzsM/fJe7m
http://paperpile.com/b/hSBzsM/fJe7m
http://paperpile.com/b/hSBzsM/fJe7m
http://paperpile.com/b/hSBzsM/fJe7m
http://paperpile.com/b/hSBzsM/rbsuM
http://paperpile.com/b/hSBzsM/rbsuM
http://paperpile.com/b/hSBzsM/rbsuM
http://paperpile.com/b/hSBzsM/rbsuM
http://paperpile.com/b/hSBzsM/rBhIC
http://paperpile.com/b/hSBzsM/rBhIC
https://www.who.int/clinical-trials-registry-platform
https://www.who.int/clinical-trials-registry-platform
http://paperpile.com/b/hSBzsM/eNioA
http://paperpile.com/b/hSBzsM/eNioA
http://paperpile.com/b/hSBzsM/eNioA
http://paperpile.com/b/hSBzsM/DtKX5
http://paperpile.com/b/hSBzsM/DtKX5
http://paperpile.com/b/hSBzsM/DtKX5
http://paperpile.com/b/hSBzsM/DtKX5
http://paperpile.com/b/hSBzsM/DtKX5
http://paperpile.com/b/hSBzsM/DtKX5
http://paperpile.com/b/hSBzsM/DtKX5
http://paperpile.com/b/hSBzsM/DtKX5
http://paperpile.com/b/hSBzsM/DtKX5
http://paperpile.com/b/hSBzsM/c6iaf
http://paperpile.com/b/hSBzsM/c6iaf
http://paperpile.com/b/hSBzsM/c6iaf
http://paperpile.com/b/hSBzsM/c6iaf
http://paperpile.com/b/hSBzsM/c6iaf
http://paperpile.com/b/hSBzsM/c6iaf
http://paperpile.com/b/hSBzsM/c6iaf
http://paperpile.com/b/hSBzsM/c6iaf
http://paperpile.com/b/hSBzsM/c6iaf
http://paperpile.com/b/hSBzsM/Nix4G
http://paperpile.com/b/hSBzsM/Nix4G
http://paperpile.com/b/hSBzsM/Nix4G
http://paperpile.com/b/hSBzsM/Nix4G
http://paperpile.com/b/hSBzsM/Nix4G
http://paperpile.com/b/hSBzsM/Nix4G
http://paperpile.com/b/hSBzsM/Nix4G

367 Huang J, He Y, Su Q, Yang J. Characteristics of COVID-19 clinical trials in China based on
the registration data on ChiCTR and ClinicalTrials.Gov. Drug Des Devel Ther 2020; 14:

2159-64.

368 World Health Organization. Developing global norms for sharing data and results during
public health emergencies: Statement arising from a WHO Consultation held on 1-2
September 2015. 2015; published online Sept 2. http://www.who.int/medicines/ebola-

treatment/blueprint_phe_data-share-results/en/.

369 Modjarrad K, Moorthy VS, Millett P, Gsell P-S, Roth C, Kieny M-P. Developing Global
Norms for Sharing Data and Results during Public Health Emergencies. PLoS Med 2016;

13: e1001935.

370 Sharing research data and findings relevant to the novel coronavirus (COVID-19) outbreak.
Wellcome Trust. 2000; published online Jan 31. https://wellcome.org/press-release/sharing-
research-data-and-findings-relevant-novel-coronavirus-ncov-outbreak (accessed Aug 8,

2021).

371 Council for International Organizations of Medical Sciences (CIOMS). International Ethical
Guidelines for Health-related Research Involving Humans. World Health Organization,

2016 https://cioms.ch/wp-content/uploads/2017/01/WEB-CIOMS-EthicalGuidelines.pdf.

372 Littler K, Boon W-M, Carson G, et al. Progress in promoting data sharing in public health

emergencies. Bull World Health Organ 2017; 95: 243.

373 GLOPID-R. Principles of data sharing in public health emergencies. GLOPID-R, 2018
https://www.glopid-r.org/wp-content/uploads/2018/06/glopid-r-principles-of-data-sharing-in-

public-health-emergencies.pdf.

374 Manzoli L, Flacco ME, D’Addario M, et al. Non-publication and delayed publication of

369


http://paperpile.com/b/hSBzsM/oZ35U
http://paperpile.com/b/hSBzsM/oZ35U
http://paperpile.com/b/hSBzsM/oZ35U
http://paperpile.com/b/hSBzsM/oZ35U
http://paperpile.com/b/hSBzsM/oZ35U
http://paperpile.com/b/hSBzsM/oZ35U
http://paperpile.com/b/hSBzsM/oZ35U
http://paperpile.com/b/hSBzsM/jpZvm
http://paperpile.com/b/hSBzsM/jpZvm
http://paperpile.com/b/hSBzsM/jpZvm
http://paperpile.com/b/hSBzsM/jpZvm
http://www.who.int/medicines/ebola-treatment/blueprint_phe_data-share-results/en/
http://www.who.int/medicines/ebola-treatment/blueprint_phe_data-share-results/en/
http://paperpile.com/b/hSBzsM/e6lhs
http://paperpile.com/b/hSBzsM/e6lhs
http://paperpile.com/b/hSBzsM/e6lhs
http://paperpile.com/b/hSBzsM/e6lhs
http://paperpile.com/b/hSBzsM/e6lhs
http://paperpile.com/b/hSBzsM/e6lhs
http://paperpile.com/b/hSBzsM/RVoUX
http://paperpile.com/b/hSBzsM/RVoUX
https://wellcome.org/press-release/sharing-research-data-and-findings-relevant-novel-coronavirus-ncov-outbreak
https://wellcome.org/press-release/sharing-research-data-and-findings-relevant-novel-coronavirus-ncov-outbreak
http://paperpile.com/b/hSBzsM/RVoUX
http://paperpile.com/b/hSBzsM/RVoUX
http://paperpile.com/b/hSBzsM/VdQhN
http://paperpile.com/b/hSBzsM/VdQhN
http://paperpile.com/b/hSBzsM/VdQhN
http://paperpile.com/b/hSBzsM/VdQhN
http://paperpile.com/b/hSBzsM/VdQhN
http://paperpile.com/b/hSBzsM/P2OO2
http://paperpile.com/b/hSBzsM/P2OO2
http://paperpile.com/b/hSBzsM/P2OO2
http://paperpile.com/b/hSBzsM/P2OO2
http://paperpile.com/b/hSBzsM/P2OO2
http://paperpile.com/b/hSBzsM/P2OO2
http://paperpile.com/b/hSBzsM/P2OO2
http://paperpile.com/b/hSBzsM/P2OO2
http://paperpile.com/b/hSBzsM/K17lE
http://paperpile.com/b/hSBzsM/K17lE
https://www.glopid-r.org/wp-content/uploads/2018/06/glopid-r-principles-of-data-sharing-in-public-health-emergencies.pdf
https://www.glopid-r.org/wp-content/uploads/2018/06/glopid-r-principles-of-data-sharing-in-public-health-emergencies.pdf
http://paperpile.com/b/hSBzsM/K17lE
http://paperpile.com/b/hSBzsM/GBbRI
http://paperpile.com/b/hSBzsM/GBbRI
http://paperpile.com/b/hSBzsM/GBbRI

randomized trials on vaccines: survey. BMJ 2014; 348: g3058.

375 loannidis JPA, Manzoli L, De Vito C, D’Addario M, Villari P. Publication delay of randomized

trials on 2009 influenza A (H1N1) vaccination. PLoS One 2011; 6: €28346.

376 Jones CW, Adams AC, Murphy E, et al. Delays in reporting and publishing trial results
during pandemics: cross sectional analysis of 2009 H1N1, 2014 Ebola, and 2016 Zika

clinical trials. BMC Med Res Methodol 2021; 21: 120.

377 Janiaud P, Axfors C, Van’t Hooft J, et al. The worldwide clinical trial research response to

the COVID-19 pandemic - the first 100 days. F1000Res 2020; 9: 1193.

378 Johansson MA, Reich NG, Meyers LA, Lipsitch M. Preprints: An underutilized mechanism

to accelerate outbreak science. PLoS Med 2018; 15: e1002549.

379 Rise of the preprints. Nature Cancer 2020; 1: 1025-6.

380 Krumholz HM, Bloom T, Sever R, Rawlinson C, Inglis JR, Ross JS. Submissions and

Downloads of Preprints in the First Year of medRxiv. JAMA 2020; 324: 1903-5.

381 Fraser N, Brierley L, Dey G, et al. Preprinting the COVID-19 pandemic. biorXiv. 2021; :

2020.05.22.111294.

382 Janiaud P, Axfors C, Saccilotto R, Hemkens LG, Schmitt A, Hirt J. COVID-evidence: a
living database of trials on interventions for COVID-19. 2021.

DOI:10.17605/0OSF.IO/GEHFX.

383 Lu Wang L, Lo K, Chandrasekhar Y, et al. CORD-19: The Covid-19 Open Research
Dataset. ArXiv 2020; published online April 22.

https://www.ncbi.nim.nih.gov/pubmed/32510522.

370


http://paperpile.com/b/hSBzsM/GBbRI
http://paperpile.com/b/hSBzsM/GBbRI
http://paperpile.com/b/hSBzsM/GBbRI
http://paperpile.com/b/hSBzsM/GBbRI
http://paperpile.com/b/hSBzsM/GBbRI
http://paperpile.com/b/hSBzsM/C9SDZ
http://paperpile.com/b/hSBzsM/C9SDZ
http://paperpile.com/b/hSBzsM/C9SDZ
http://paperpile.com/b/hSBzsM/C9SDZ
http://paperpile.com/b/hSBzsM/C9SDZ
http://paperpile.com/b/hSBzsM/C9SDZ
http://paperpile.com/b/hSBzsM/KIZa1
http://paperpile.com/b/hSBzsM/KIZa1
http://paperpile.com/b/hSBzsM/KIZa1
http://paperpile.com/b/hSBzsM/KIZa1
http://paperpile.com/b/hSBzsM/KIZa1
http://paperpile.com/b/hSBzsM/KIZa1
http://paperpile.com/b/hSBzsM/KIZa1
http://paperpile.com/b/hSBzsM/KIZa1
http://paperpile.com/b/hSBzsM/KIZa1
http://paperpile.com/b/hSBzsM/b4lWW
http://paperpile.com/b/hSBzsM/b4lWW
http://paperpile.com/b/hSBzsM/b4lWW
http://paperpile.com/b/hSBzsM/b4lWW
http://paperpile.com/b/hSBzsM/b4lWW
http://paperpile.com/b/hSBzsM/b4lWW
http://paperpile.com/b/hSBzsM/b4lWW
http://paperpile.com/b/hSBzsM/b4lWW
http://paperpile.com/b/hSBzsM/gjl93
http://paperpile.com/b/hSBzsM/gjl93
http://paperpile.com/b/hSBzsM/gjl93
http://paperpile.com/b/hSBzsM/gjl93
http://paperpile.com/b/hSBzsM/gjl93
http://paperpile.com/b/hSBzsM/gjl93
http://paperpile.com/b/hSBzsM/oZXYJ
http://paperpile.com/b/hSBzsM/oZXYJ
http://paperpile.com/b/hSBzsM/oZXYJ
http://paperpile.com/b/hSBzsM/oZXYJ
http://paperpile.com/b/hSBzsM/oZXYJ
http://paperpile.com/b/hSBzsM/VIJHS
http://paperpile.com/b/hSBzsM/VIJHS
http://paperpile.com/b/hSBzsM/VIJHS
http://paperpile.com/b/hSBzsM/VIJHS
http://paperpile.com/b/hSBzsM/VIJHS
http://paperpile.com/b/hSBzsM/VIJHS
http://paperpile.com/b/hSBzsM/lXBCm
http://paperpile.com/b/hSBzsM/lXBCm
http://paperpile.com/b/hSBzsM/lXBCm
http://paperpile.com/b/hSBzsM/lXBCm
http://paperpile.com/b/hSBzsM/WQidP
http://paperpile.com/b/hSBzsM/WQidP
http://paperpile.com/b/hSBzsM/WQidP
http://paperpile.com/b/hSBzsM/WQidP
http://paperpile.com/b/hSBzsM/WQidP
http://paperpile.com/b/hSBzsM/b4J6D
http://paperpile.com/b/hSBzsM/b4J6D
http://paperpile.com/b/hSBzsM/b4J6D
http://paperpile.com/b/hSBzsM/b4J6D
http://paperpile.com/b/hSBzsM/b4J6D
http://paperpile.com/b/hSBzsM/b4J6D
https://www.ncbi.nlm.nih.gov/pubmed/32510522
https://www.ncbi.nlm.nih.gov/pubmed/32510522

384 Download CORD-19. Semantic Scholar. https://www.semanticscholar.org/cord19/download

(accessed March 23, 2021).

385 Ferguson C, Araujo D, Faulk L, et al. Europe PMC in 2020. Nucleic Acids Res 2021; 49:

D1507-14.

386 Qualtrics. Qualtrics. 2020 https://www.qualtrics.com/.

387 Carlisle BG. Numbat Systematic Review Manager. Berlin, Germany: The Grey Literature,

2014 https://numbat.bgcarlisle.com.

388 Huebner M, Wolkewitz M, Enriquez-Sarano M, Schumacher M. Competing risks need to be
considered in survival analysis models for cardiovascular outcomes. J Thorac Cardiovasc

Surg 2017; 153: 1427-31.

389 Nguyen VT, Riviére P, Ripoll P, et al. Research response to coronavirus disease 2019
needed better coordination and collaboration: a living mapping of registered trials. J Clin

Epidemiol 2021; 130: 107-16.

390 Karlsen APH, Wiberg S, Laigaard J, Pedersen C, Rokamp KZ, Mathiesen O. A systematic
review of trial registry entries for randomized clinical trials investigating COVID-19 medical

prevention and treatment. PLoS One 2020; 15: e0237903.

391 Davis JS, Ferreira D, Denholm JT, Tong SY. Clinical trials for the prevention and treatment

of COVID-19: current state of play. Med J Aust 2020; 213: 86-93.

392 Mehta HB, Ehrhardt S, Moore TJ, Segal JB, Alexander GC. Characteristics of registered
clinical trials assessing treatments for COVID-19: a cross-sectional analysis. BMJ Open

2020; 10: e039978.

393 Janiaud P, Axfors C, loannidis JPA, Hemkens LG. Recruitment and Results Reporting of

371


http://paperpile.com/b/hSBzsM/Sww9c
http://paperpile.com/b/hSBzsM/Sww9c
http://paperpile.com/b/hSBzsM/Sww9c
http://paperpile.com/b/hSBzsM/Sww9c
http://paperpile.com/b/hSBzsM/mmiOz
http://paperpile.com/b/hSBzsM/mmiOz
http://paperpile.com/b/hSBzsM/mmiOz
http://paperpile.com/b/hSBzsM/mmiOz
http://paperpile.com/b/hSBzsM/mmiOz
http://paperpile.com/b/hSBzsM/mmiOz
http://paperpile.com/b/hSBzsM/mmiOz
http://paperpile.com/b/hSBzsM/mmiOz
http://paperpile.com/b/hSBzsM/kiOCI
http://paperpile.com/b/hSBzsM/kiOCI
http://paperpile.com/b/hSBzsM/kiOCI
http://paperpile.com/b/hSBzsM/ojbrp
http://paperpile.com/b/hSBzsM/ojbrp
https://numbat.bgcarlisle.com/
https://numbat.bgcarlisle.com/
http://paperpile.com/b/hSBzsM/2o3Si
http://paperpile.com/b/hSBzsM/2o3Si
http://paperpile.com/b/hSBzsM/2o3Si
http://paperpile.com/b/hSBzsM/2o3Si
http://paperpile.com/b/hSBzsM/2o3Si
http://paperpile.com/b/hSBzsM/2o3Si
http://paperpile.com/b/hSBzsM/2o3Si
http://paperpile.com/b/hSBzsM/Diqie
http://paperpile.com/b/hSBzsM/Diqie
http://paperpile.com/b/hSBzsM/Diqie
http://paperpile.com/b/hSBzsM/Diqie
http://paperpile.com/b/hSBzsM/Diqie
http://paperpile.com/b/hSBzsM/Diqie
http://paperpile.com/b/hSBzsM/Diqie
http://paperpile.com/b/hSBzsM/Diqie
http://paperpile.com/b/hSBzsM/Diqie
http://paperpile.com/b/hSBzsM/HMOg4
http://paperpile.com/b/hSBzsM/HMOg4
http://paperpile.com/b/hSBzsM/HMOg4
http://paperpile.com/b/hSBzsM/HMOg4
http://paperpile.com/b/hSBzsM/HMOg4
http://paperpile.com/b/hSBzsM/HMOg4
http://paperpile.com/b/hSBzsM/HMOg4
http://paperpile.com/b/hSBzsM/XiP7h
http://paperpile.com/b/hSBzsM/XiP7h
http://paperpile.com/b/hSBzsM/XiP7h
http://paperpile.com/b/hSBzsM/XiP7h
http://paperpile.com/b/hSBzsM/XiP7h
http://paperpile.com/b/hSBzsM/XiP7h
http://paperpile.com/b/hSBzsM/wYDON
http://paperpile.com/b/hSBzsM/wYDON
http://paperpile.com/b/hSBzsM/wYDON
http://paperpile.com/b/hSBzsM/wYDON
http://paperpile.com/b/hSBzsM/wYDON
http://paperpile.com/b/hSBzsM/wYDON
http://paperpile.com/b/hSBzsM/wYDON
http://paperpile.com/b/hSBzsM/3JcKV

COVID-19 Randomized Clinical Trials Registered in the First 100 Days of the Pandemic.

JAMA Netw Open 2021; 4: e210330—210330.

394 Gianola S, Jesus TS, Bargeri S, Castellini G. Characteristics of academic publications,
preprints, and registered clinical trials on the COVID-19 pandemic. PLoS One 2020; 15:

e0240123.

395 Afazco D, Nicolalde B, Espinosa |, et al. Publication rate and citation counts for preprints
released during the COVID-19 pandemic: the good, the bad and the ugly. PeerJ 2021; 9:

e10927.

396 Sevryugina YV, Dicks AJ. Publication practices during the COVID-19 pandemic: Biomedical

preprints and peer-reviewed literature. bioRxiv. 2021; : 2021.01.21.427563.

397 Oikonomidi T, Boutron I, Pierre O, Cabanac G, Ravaud P, COVID-19 NMA Consortium.
Changes in evidence for studies assessing interventions for COVID-19 reported in

preprints: meta-research study. BMC Med 2020; 18: 402.

398 Kapp P, Esmail L, Ghosn L, Ravaud P, Boutron |. Transparency and reporting
characteristics of COVID-19 randomized controlled trials. medRxiv. 2022; published online

Feb 4. DOI:10.1101/2022.02.03.22270357.

399 Boutron I, Chaimani A, Meerpohl JJ, et al. The COVID-NMA Project: Building an Evidence

Ecosystem for the COVID-19 Pandemic. Ann Intern Med 2020; 173: 1015-7.

400 Rada G, Pérez D, Araya-Quintanilla F, et al. Epistemonikos: a comprehensive database of

systematic reviews for health decision-making. BMC Med Res Methodol 2020; 20: 286.

401 Normand S-LT. The RECOVERY Platform. N. Engl. J. Med. 2021, 384: 757-8.

402 WHO Solidarity Trial Consortium, Pan H, Peto R, et al. Repurposed Antiviral Drugs for

372


http://paperpile.com/b/hSBzsM/3JcKV
http://paperpile.com/b/hSBzsM/3JcKV
http://paperpile.com/b/hSBzsM/3JcKV
http://paperpile.com/b/hSBzsM/3JcKV
http://paperpile.com/b/hSBzsM/3JcKV
http://paperpile.com/b/hSBzsM/3JcKV
http://paperpile.com/b/hSBzsM/G0w88
http://paperpile.com/b/hSBzsM/G0w88
http://paperpile.com/b/hSBzsM/G0w88
http://paperpile.com/b/hSBzsM/G0w88
http://paperpile.com/b/hSBzsM/G0w88
http://paperpile.com/b/hSBzsM/G0w88
http://paperpile.com/b/hSBzsM/G0w88
http://paperpile.com/b/hSBzsM/8cjlJ
http://paperpile.com/b/hSBzsM/8cjlJ
http://paperpile.com/b/hSBzsM/8cjlJ
http://paperpile.com/b/hSBzsM/8cjlJ
http://paperpile.com/b/hSBzsM/8cjlJ
http://paperpile.com/b/hSBzsM/8cjlJ
http://paperpile.com/b/hSBzsM/8cjlJ
http://paperpile.com/b/hSBzsM/8cjlJ
http://paperpile.com/b/hSBzsM/8cjlJ
http://paperpile.com/b/hSBzsM/EF9MJ
http://paperpile.com/b/hSBzsM/EF9MJ
http://paperpile.com/b/hSBzsM/KtGJy
http://paperpile.com/b/hSBzsM/KtGJy
http://paperpile.com/b/hSBzsM/KtGJy
http://paperpile.com/b/hSBzsM/KtGJy
http://paperpile.com/b/hSBzsM/KtGJy
http://paperpile.com/b/hSBzsM/KtGJy
http://paperpile.com/b/hSBzsM/KtGJy
http://paperpile.com/b/hSBzsM/vobxn
http://paperpile.com/b/hSBzsM/vobxn
http://paperpile.com/b/hSBzsM/vobxn
http://paperpile.com/b/hSBzsM/vobxn
http://paperpile.com/b/hSBzsM/vobxn
http://paperpile.com/b/hSBzsM/NemYa
http://paperpile.com/b/hSBzsM/NemYa
http://paperpile.com/b/hSBzsM/NemYa
http://paperpile.com/b/hSBzsM/NemYa
http://paperpile.com/b/hSBzsM/NemYa
http://paperpile.com/b/hSBzsM/NemYa
http://paperpile.com/b/hSBzsM/NemYa
http://paperpile.com/b/hSBzsM/NemYa
http://paperpile.com/b/hSBzsM/yCM53
http://paperpile.com/b/hSBzsM/yCM53
http://paperpile.com/b/hSBzsM/yCM53
http://paperpile.com/b/hSBzsM/yCM53
http://paperpile.com/b/hSBzsM/yCM53
http://paperpile.com/b/hSBzsM/yCM53
http://paperpile.com/b/hSBzsM/yCM53
http://paperpile.com/b/hSBzsM/yCM53
http://paperpile.com/b/hSBzsM/tUsBn
http://paperpile.com/b/hSBzsM/tUsBn
http://paperpile.com/b/hSBzsM/tUsBn
http://paperpile.com/b/hSBzsM/I2rCW
http://paperpile.com/b/hSBzsM/I2rCW
http://paperpile.com/b/hSBzsM/I2rCW

Covid-19 - Interim WHO Solidarity Trial Results. N Engl J Med 2021; 384: 497-511.

403 Hemkens L, Janiaud P. The first 100 days of COVID-19 clinical trial research: a missed
opportunity for synergy in research? F1000 Blog. 2021; published online March 10.
https://blog.f1000.com/2021/03/10/the-first-100-days-of-covid-19-clinical-trial-research-a-
missed-opportunity-for-synergy-in-
research/?utm_source=twitter&utm_medium=social&utm_campaign=JQB18912&utm_term

=post (accessed March 14, 2021).

404 London AJ, Kimmelman J. Against pandemic research exceptionalism. Science 2020; 368:

476-7.

405 Ferner RE, Aronson JK. Chloroquine and hydroxychloroquine in covid-19. BMJ 2020; 369:

m1432.

406 Talpos S. Is Hydroxychloroquine Making Covid-19 Clinical Trials Harder? Undark 2020;
published online April 9. https://undark.org/2020/04/09/hydroxychloroquine-covid-19-

clinical-trials-harder/ (accessed March 18, 2021).

407 Herper M, Riglin E. Data show panic, disorganization dominate the study of Covid-19
drugs. STAT News. 2020; published online July 6.
https://www.statnews.com/2020/07/06/data-show-panic-and-disorganization-dominate-the-

study-of-covid-19-drugs/ (accessed March 18, 2021).

408 Collins, S. F. NIH calls on clinical researchers to swiftly share COVID-19 results. National
Institutes of Health. 2020; published online Nov 9. https://www.nih.gov/about-nih/who-we-
are/nih-director/statements/nih-calls-clinical-researchers-swiftly-share-covid-19-results

(accessed March 24, 2021).

409 Cochrane COVID-19 Study Register. Cochrane. https://covid-19.cochrane.org/ (accessed

373


http://paperpile.com/b/hSBzsM/I2rCW
http://paperpile.com/b/hSBzsM/I2rCW
http://paperpile.com/b/hSBzsM/I2rCW
http://paperpile.com/b/hSBzsM/I2rCW
http://paperpile.com/b/hSBzsM/I2rCW
http://paperpile.com/b/hSBzsM/gXujl
http://paperpile.com/b/hSBzsM/gXujl
https://blog.f1000.com/2021/03/10/the-first-100-days-of-covid-19-clinical-trial-research-a-missed-opportunity-for-synergy-in-research/?utm_source=twitter&utm_medium=social&utm_campaign=JQB18912&utm_term=post
https://blog.f1000.com/2021/03/10/the-first-100-days-of-covid-19-clinical-trial-research-a-missed-opportunity-for-synergy-in-research/?utm_source=twitter&utm_medium=social&utm_campaign=JQB18912&utm_term=post
https://blog.f1000.com/2021/03/10/the-first-100-days-of-covid-19-clinical-trial-research-a-missed-opportunity-for-synergy-in-research/?utm_source=twitter&utm_medium=social&utm_campaign=JQB18912&utm_term=post
https://blog.f1000.com/2021/03/10/the-first-100-days-of-covid-19-clinical-trial-research-a-missed-opportunity-for-synergy-in-research/?utm_source=twitter&utm_medium=social&utm_campaign=JQB18912&utm_term=post
http://paperpile.com/b/hSBzsM/gXujl
http://paperpile.com/b/hSBzsM/FEPvm
http://paperpile.com/b/hSBzsM/FEPvm
http://paperpile.com/b/hSBzsM/FEPvm
http://paperpile.com/b/hSBzsM/FEPvm
http://paperpile.com/b/hSBzsM/FEPvm
http://paperpile.com/b/hSBzsM/FEPvm
http://paperpile.com/b/hSBzsM/gZH0s
http://paperpile.com/b/hSBzsM/gZH0s
http://paperpile.com/b/hSBzsM/gZH0s
http://paperpile.com/b/hSBzsM/gZH0s
http://paperpile.com/b/hSBzsM/gZH0s
http://paperpile.com/b/hSBzsM/gZH0s
http://paperpile.com/b/hSBzsM/0EF3h
http://paperpile.com/b/hSBzsM/0EF3h
http://paperpile.com/b/hSBzsM/0EF3h
http://paperpile.com/b/hSBzsM/0EF3h
https://undark.org/2020/04/09/hydroxychloroquine-covid-19-clinical-trials-harder/
https://undark.org/2020/04/09/hydroxychloroquine-covid-19-clinical-trials-harder/
http://paperpile.com/b/hSBzsM/0EF3h
http://paperpile.com/b/hSBzsM/CxVMK
http://paperpile.com/b/hSBzsM/CxVMK
https://www.statnews.com/2020/07/06/data-show-panic-and-disorganization-dominate-the-study-of-covid-19-drugs/
https://www.statnews.com/2020/07/06/data-show-panic-and-disorganization-dominate-the-study-of-covid-19-drugs/
http://paperpile.com/b/hSBzsM/CxVMK
http://paperpile.com/b/hSBzsM/bb1rH
http://paperpile.com/b/hSBzsM/bb1rH
https://www.nih.gov/about-nih/who-we-are/nih-director/statements/nih-calls-clinical-researchers-swiftly-share-covid-19-results
https://www.nih.gov/about-nih/who-we-are/nih-director/statements/nih-calls-clinical-researchers-swiftly-share-covid-19-results
http://paperpile.com/b/hSBzsM/bb1rH
http://paperpile.com/b/hSBzsM/bb1rH
http://paperpile.com/b/hSBzsM/Hr7SC
http://paperpile.com/b/hSBzsM/Hr7SC
http://paperpile.com/b/hSBzsM/Hr7SC

April 6, 2021).

410 DataLab-University of Oxford. clinicaltrials-act-tracker. GitHub.

https://github.com/ebmdatalab/clinicaltrials-act-tracker.

411 Zarin DA, Tse T. Moving toward transparency of clinical trials. Science 2008; 319: 1340-2.

412 Zarin DA, Tse T, Sheehan J. The proposed rule for U.S. clinical trial registration and results

submission. N Engl J Med 2015; 372: 174-80.

413 Hawkes N. FDA disagrees with BMJ study that found clinical trials were not being reported.

BMJ 2012; 344: e3277.

414 Wadman M. FDA says study overestimated non-compliance with data-reporting laws.

Nature 2012; published online May 1. DOI:10.1038/nature.2012.10549.

415 Miller JE, Korn D, Ross JS. Clinical trial registration, reporting, publication and FDAAA
compliance: a cross-sectional analysis and ranking of new drugs approved by the FDA in

2012. BMJ Open 2015; 5: e009758.

416 Lassman SM, Shopshear OM, Jazic I, Ulrich J, Francer J. Clinical trial transparency: a
reassessment of industry compliance with clinical trial registration and reporting

requirements in the United States. BMJ Open 2017; 7: e015110.

417 Miller JE, Wilenzick M, Ritcey N, Ross JS, Mello MM. Measuring clinical trial transparency:
an empirical analysis of newly approved drugs and large pharmaceutical companies. BMJ

Open 2017; 7: e017917.

418 Miller J, Ross JS, Wilenzick M, Mello MM. Sharing of clinical trial data and results reporting
practices among large pharmaceutical companies: cross sectional descriptive study and

pilot of a tool to improve company practices. BMJ 2019; 366: 14217.

374


http://paperpile.com/b/hSBzsM/Hr7SC
http://paperpile.com/b/hSBzsM/x1wAt
http://paperpile.com/b/hSBzsM/x1wAt
https://github.com/ebmdatalab/clinicaltrials-act-tracker
https://github.com/ebmdatalab/clinicaltrials-act-tracker
http://paperpile.com/b/hSBzsM/N1XCj
http://paperpile.com/b/hSBzsM/N1XCj
http://paperpile.com/b/hSBzsM/N1XCj
http://paperpile.com/b/hSBzsM/N1XCj
http://paperpile.com/b/hSBzsM/N1XCj
http://paperpile.com/b/hSBzsM/EyT4a
http://paperpile.com/b/hSBzsM/EyT4a
http://paperpile.com/b/hSBzsM/EyT4a
http://paperpile.com/b/hSBzsM/EyT4a
http://paperpile.com/b/hSBzsM/EyT4a
http://paperpile.com/b/hSBzsM/EyT4a
http://paperpile.com/b/hSBzsM/IlOpl
http://paperpile.com/b/hSBzsM/IlOpl
http://paperpile.com/b/hSBzsM/IlOpl
http://paperpile.com/b/hSBzsM/IlOpl
http://paperpile.com/b/hSBzsM/IlOpl
http://paperpile.com/b/hSBzsM/IlOpl
http://paperpile.com/b/hSBzsM/lsMQq
http://paperpile.com/b/hSBzsM/lsMQq
http://paperpile.com/b/hSBzsM/lsMQq
http://paperpile.com/b/hSBzsM/lsMQq
http://dx.doi.org/10.1038/nature.2012.10549
http://dx.doi.org/10.1038/nature.2012.10549
http://paperpile.com/b/hSBzsM/ubL5y
http://paperpile.com/b/hSBzsM/ubL5y
http://paperpile.com/b/hSBzsM/ubL5y
http://paperpile.com/b/hSBzsM/ubL5y
http://paperpile.com/b/hSBzsM/ubL5y
http://paperpile.com/b/hSBzsM/ubL5y
http://paperpile.com/b/hSBzsM/ubL5y
http://paperpile.com/b/hSBzsM/v156n
http://paperpile.com/b/hSBzsM/v156n
http://paperpile.com/b/hSBzsM/v156n
http://paperpile.com/b/hSBzsM/v156n
http://paperpile.com/b/hSBzsM/v156n
http://paperpile.com/b/hSBzsM/v156n
http://paperpile.com/b/hSBzsM/v156n
http://paperpile.com/b/hSBzsM/L9jGQ
http://paperpile.com/b/hSBzsM/L9jGQ
http://paperpile.com/b/hSBzsM/L9jGQ
http://paperpile.com/b/hSBzsM/L9jGQ
http://paperpile.com/b/hSBzsM/L9jGQ
http://paperpile.com/b/hSBzsM/L9jGQ
http://paperpile.com/b/hSBzsM/L9jGQ
http://paperpile.com/b/hSBzsM/OYmu8
http://paperpile.com/b/hSBzsM/OYmu8
http://paperpile.com/b/hSBzsM/OYmu8
http://paperpile.com/b/hSBzsM/OYmu8
http://paperpile.com/b/hSBzsM/OYmu8
http://paperpile.com/b/hSBzsM/OYmu8
http://paperpile.com/b/hSBzsM/OYmu8

419 Axson S, Mello MM, Lincow D, et al. Clinical trial transparency and data sharing among
biopharmaceutical companies and the role of company size, location and product type: a

cross-sectional descriptive analysis. BMJ Open 2021; 11: e053248.

420 Phillips AT, Desai NR, Krumholz HM, Zou CX, Miller JE, Ross JS. Association of the FDA
Amendment Act with trial registration, publication, and outcome reporting. Trials 2017; 18:

333.

421 Marin Dos Santos DH, Atallah AN. FDAAA legislation is working, but methodological flaws

undermine the reliability of clinical trials: a cross-sectional study. PeerJ 2015; 3: e1015.

422 Keyes A, Mayo-Wilson E, Atri N, et al. Time From Submission of Johns Hopkins University
Trial Results to Posting on ClinicalTrials.gov. JAMA Intern Med 2019; published online Oct

28. DOI:10.1001/jamainternmed.2019.4710.

423 Goldacre B. Our FDAAA TrialsTracker is already helping to get new trials reported! Bennett
Institute for Applied Data Science. 2018; published online March 7.
https://www.bennett.ox.ac.uk/blog/2018/03/our-fdaaa-trialstracker-is-already-helping-to-get-

new-trials-reported/ (accessed April 9, 2019).

424 National Library of Medicine. What’s New. ClinicalTrials.gov. 2021; published online Jan 25.

https://clinicaltrials.gov/ct2/about-site/new (accessed Feb 12, 2021).

425 von Elm E, Meerpohl JJ. Trial results reporting: FDA Amendments Act Final Rule needs

enforcement. Lancet. 2020; 395: 316-7.

426 Zarin DA, Califf RM. Trial Reporting and the Clinical Trials Enterprise. JAMA Intern Med

2021; published online May 24. DOI:10.1001/jamainternmed.2021.2041.

427 US Food and Drug Administration. Civil Money Penalties Relating to the ClinicalTrials.gov

375


http://paperpile.com/b/hSBzsM/2TxGO
http://paperpile.com/b/hSBzsM/2TxGO
http://paperpile.com/b/hSBzsM/2TxGO
http://paperpile.com/b/hSBzsM/2TxGO
http://paperpile.com/b/hSBzsM/2TxGO
http://paperpile.com/b/hSBzsM/2TxGO
http://paperpile.com/b/hSBzsM/2TxGO
http://paperpile.com/b/hSBzsM/2TxGO
http://paperpile.com/b/hSBzsM/2TxGO
http://paperpile.com/b/hSBzsM/4ekcx
http://paperpile.com/b/hSBzsM/4ekcx
http://paperpile.com/b/hSBzsM/4ekcx
http://paperpile.com/b/hSBzsM/4ekcx
http://paperpile.com/b/hSBzsM/4ekcx
http://paperpile.com/b/hSBzsM/4ekcx
http://paperpile.com/b/hSBzsM/4ekcx
http://paperpile.com/b/hSBzsM/SqTAN
http://paperpile.com/b/hSBzsM/SqTAN
http://paperpile.com/b/hSBzsM/SqTAN
http://paperpile.com/b/hSBzsM/SqTAN
http://paperpile.com/b/hSBzsM/SqTAN
http://paperpile.com/b/hSBzsM/SqTAN
http://paperpile.com/b/hSBzsM/TbzQe
http://paperpile.com/b/hSBzsM/TbzQe
http://paperpile.com/b/hSBzsM/TbzQe
http://paperpile.com/b/hSBzsM/TbzQe
http://paperpile.com/b/hSBzsM/TbzQe
http://paperpile.com/b/hSBzsM/TbzQe
http://paperpile.com/b/hSBzsM/TbzQe
http://paperpile.com/b/hSBzsM/TbzQe
http://paperpile.com/b/hSBzsM/TbzQe
http://paperpile.com/b/hSBzsM/OwboI
http://paperpile.com/b/hSBzsM/OwboI
https://www.bennett.ox.ac.uk/blog/2018/03/our-fdaaa-trialstracker-is-already-helping-to-get-new-trials-reported/
https://www.bennett.ox.ac.uk/blog/2018/03/our-fdaaa-trialstracker-is-already-helping-to-get-new-trials-reported/
http://paperpile.com/b/hSBzsM/OwboI
http://paperpile.com/b/hSBzsM/WykB4
http://paperpile.com/b/hSBzsM/WykB4
https://clinicaltrials.gov/ct2/about-site/new
https://clinicaltrials.gov/ct2/about-site/new
http://paperpile.com/b/hSBzsM/YhrDW
http://paperpile.com/b/hSBzsM/YhrDW
http://paperpile.com/b/hSBzsM/YhrDW
http://paperpile.com/b/hSBzsM/YhrDW
http://paperpile.com/b/hSBzsM/rhA2F
http://paperpile.com/b/hSBzsM/rhA2F
http://paperpile.com/b/hSBzsM/rhA2F
http://paperpile.com/b/hSBzsM/rhA2F
http://dx.doi.org/10.1001/jamainternmed.2021.2041
http://dx.doi.org/10.1001/jamainternmed.2021.2041
http://paperpile.com/b/hSBzsM/18r5m

Data Bank. US Federal Register 2020; 85 FR 50028: 50028-30.

428 Office of Regulatory Affairs. Bioresearch Monitoring Program Information.
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/fda-
bioresearch-monitoring-information/bioresearch-monitoring-program-information (accessed

March 6, 2022).

429 Food and Drug Administration. Civil Money Penalties Relating to the ClinicalTrials.gov Data
Bank; Draft Guidance for Food and Drug Administration Staff, Responsible Parties, and
Submitters of Certain Applications and Submissions to the Food and Drug Administration;
Availability. Regulations.gov. 2018; published online Sept 21.

https://www.regulations.gov/document/FDA-2018-D-0787-0001 (accessed Dec 8, 2021).

430 Woodcock J. FDA Takes Action For Failure to Submit Required Clinical Trial Results
Information to ClinicalTrials.Gov. US Food and Drug Administration. 2021; published online
April 28. https://www.fda.gov/news-events/press-announcements/fda-takes-action-failure-

submit-required-clinical-trial-results-information-clinicaltrialsgov (accessed May 20, 2021).

431 Office of the Commissioner. Notices of Noncompliance and Civil Money Penalty Actions.
FDA.gov. 2021; published online Sept 1. https://www.fda.gov/science-research/fdas-role-
clinicaltrialsgov-information/clinicaltrialsgov-notices-noncompliance-and-civil-money-

penalty-actions (accessed Dec 8, 2021).

432 Devito NJ. fdaaa_trends_update. GitHub.

https://github.com/ebmdatalab/fdaaa_trends_update (accessed March 6, 2022).

433 Jacquet J. Is shame necessary?: New uses for an old tool. Vintage, 2016.

434 Grimshaw JM, Ivers N, Linklater S, et al. Reinvigorating stagnant science: implementation

laboratories and a meta-laboratory to efficiently advance the science of audit and feedback.

376


http://paperpile.com/b/hSBzsM/18r5m
http://paperpile.com/b/hSBzsM/18r5m
http://paperpile.com/b/hSBzsM/18r5m
http://paperpile.com/b/hSBzsM/18r5m
http://paperpile.com/b/hSBzsM/18r5m
http://paperpile.com/b/hSBzsM/AWmSq
http://paperpile.com/b/hSBzsM/AWmSq
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/fda-bioresearch-monitoring-information/bioresearch-monitoring-program-information
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/fda-bioresearch-monitoring-information/bioresearch-monitoring-program-information
http://paperpile.com/b/hSBzsM/AWmSq
http://paperpile.com/b/hSBzsM/AWmSq
http://paperpile.com/b/hSBzsM/U4eXe
http://paperpile.com/b/hSBzsM/U4eXe
http://paperpile.com/b/hSBzsM/U4eXe
http://paperpile.com/b/hSBzsM/U4eXe
https://www.regulations.gov/document/FDA-2018-D-0787-0001
https://www.regulations.gov/document/FDA-2018-D-0787-0001
http://paperpile.com/b/hSBzsM/0Bmne
http://paperpile.com/b/hSBzsM/0Bmne
http://paperpile.com/b/hSBzsM/0Bmne
http://paperpile.com/b/hSBzsM/0Bmne
https://www.fda.gov/news-events/press-announcements/fda-takes-action-failure-submit-required-clinical-trial-results-information-clinicaltrialsgov
https://www.fda.gov/news-events/press-announcements/fda-takes-action-failure-submit-required-clinical-trial-results-information-clinicaltrialsgov
http://paperpile.com/b/hSBzsM/bdtAZ
http://paperpile.com/b/hSBzsM/bdtAZ
https://www.fda.gov/science-research/fdas-role-clinicaltrialsgov-information/clinicaltrialsgov-notices-noncompliance-and-civil-money-penalty-actions
https://www.fda.gov/science-research/fdas-role-clinicaltrialsgov-information/clinicaltrialsgov-notices-noncompliance-and-civil-money-penalty-actions
https://www.fda.gov/science-research/fdas-role-clinicaltrialsgov-information/clinicaltrialsgov-notices-noncompliance-and-civil-money-penalty-actions
https://www.fda.gov/science-research/fdas-role-clinicaltrialsgov-information/clinicaltrialsgov-notices-noncompliance-and-civil-money-penalty-actions
http://paperpile.com/b/hSBzsM/1uNyT
http://paperpile.com/b/hSBzsM/1uNyT
https://github.com/ebmdatalab/fdaaa_trends_update
https://github.com/ebmdatalab/fdaaa_trends_update
http://paperpile.com/b/hSBzsM/oNpcG
http://paperpile.com/b/hSBzsM/7Tg2d
http://paperpile.com/b/hSBzsM/7Tg2d
http://paperpile.com/b/hSBzsM/7Tg2d
http://paperpile.com/b/hSBzsM/7Tg2d

BMJ Qual Saf 2019; 28: 416-23.

435 Maruani A, Boutron I, Baron G, Ravaud P. Impact of sending email reminders of the legal
requirement for posting results on ClinicalTrials.gov: cohort embedded pragmatic

randomized controlled trial. BMJ 2014; 349: g5579.

436 Snider SH, Flume PA, Gentilin SL, Lesch WA, Sampson RR, Sonne SC. Overcoming non-
compliance with clinical trial registration and results reporting: One Institution’s approach.

Contemp Clin Trials Commun 2020; 18: 100557.

437 Clinical Trials Registration and Results Reporting Taskforce. https://ctrrtaskforce.org/

(accessed Aug 11, 2020).

438 Ulug P, Powell JT. Clinical trial reporting. Lancet 2020; 396: 1489.

439 Silverman E. For the first time, the FDA warns a trial investigator for failing to report study
results. STAT News. 2021; published online Sept 9.
https://www.statnews.com/pharmalot/2021/09/09/fda-clinical-trials-transparency-warning/

(accessed Sept 9, 2021).

440 National Library of Medicine. What's New: Regarding Submission of Results Information for
ACTs Subject to the Registration Requirements and Completed Before January 18, 2017,
Following the Federal Court Decision in Seife et al. v. HHS et al., 18-cv-11462 (NRB)
(S.D.N.Y. Feb. 24, 2020). ClinicalTrials.gov. 2020; published online July 28.

https://clinicaltrials.gov/ct2/about-site/new (accessed Feb 12, 2021).

441 Tetteh O, Nuamah P, Keyes A. Addressing the quality of submissions to ClinicalTrials.gov
for registration and results posting: The use of a checklist. Clin Trials 2020; :

1740774520942746.

377


http://paperpile.com/b/hSBzsM/7Tg2d
http://paperpile.com/b/hSBzsM/7Tg2d
http://paperpile.com/b/hSBzsM/7Tg2d
http://paperpile.com/b/hSBzsM/7Tg2d
http://paperpile.com/b/hSBzsM/G6rxI
http://paperpile.com/b/hSBzsM/G6rxI
http://paperpile.com/b/hSBzsM/G6rxI
http://paperpile.com/b/hSBzsM/G6rxI
http://paperpile.com/b/hSBzsM/G6rxI
http://paperpile.com/b/hSBzsM/G6rxI
http://paperpile.com/b/hSBzsM/G6rxI
http://paperpile.com/b/hSBzsM/rZYAE
http://paperpile.com/b/hSBzsM/rZYAE
http://paperpile.com/b/hSBzsM/rZYAE
http://paperpile.com/b/hSBzsM/rZYAE
http://paperpile.com/b/hSBzsM/rZYAE
http://paperpile.com/b/hSBzsM/rZYAE
http://paperpile.com/b/hSBzsM/rdrzV
http://paperpile.com/b/hSBzsM/rdrzV
http://paperpile.com/b/hSBzsM/rdrzV
http://paperpile.com/b/hSBzsM/rdrzV
http://paperpile.com/b/hSBzsM/39AZn
http://paperpile.com/b/hSBzsM/39AZn
http://paperpile.com/b/hSBzsM/39AZn
http://paperpile.com/b/hSBzsM/39AZn
http://paperpile.com/b/hSBzsM/39AZn
http://paperpile.com/b/hSBzsM/C2SVp
http://paperpile.com/b/hSBzsM/C2SVp
https://www.statnews.com/pharmalot/2021/09/09/fda-clinical-trials-transparency-warning/
https://www.statnews.com/pharmalot/2021/09/09/fda-clinical-trials-transparency-warning/
http://paperpile.com/b/hSBzsM/C2SVp
http://paperpile.com/b/hSBzsM/yGNLg
http://paperpile.com/b/hSBzsM/yGNLg
http://paperpile.com/b/hSBzsM/yGNLg
http://paperpile.com/b/hSBzsM/yGNLg
https://clinicaltrials.gov/ct2/about-site/new
https://clinicaltrials.gov/ct2/about-site/new
http://paperpile.com/b/hSBzsM/D3dSl
http://paperpile.com/b/hSBzsM/D3dSl
http://paperpile.com/b/hSBzsM/D3dSl
http://paperpile.com/b/hSBzsM/D3dSl
http://paperpile.com/b/hSBzsM/D3dSl

442 Pranic¢ S, Marusi¢ A. Changes to registration elements and results in a cohort of
Clinicaltrials.gov trials were not reflected in published articles. J Clin Epidemiol 2016; 70:

26-37.

443 Carlisle BG. cthist. GitHub. https://github.com/bgcarlisle/cthist (accessed March 6, 2022).

444 Datalab. euctr-tracker-code. GitHub. https://github.com/ebmdatalab/euctr-tracker-code

(accessed Oct 2, 2021).

445 lacobucci G. European regulators urged to crack down on missing clinical trial results. BMJ

2021; 373: n1169.

446 Clinical trials transparency: follow-up inquiry - publications. UK Parliament. 2020; published
online Nov. https://old.parliament.uk/business/committees/committees-a-z/commons-
select/science-and-technology-committee/inquiries/parliament-2019/clinical-trials-

transparency-follow-up--name-17-19/publications/ (accessed Feb 25, 2022).

447 von der Leyen H. Re: Compliance with requirement to report results on the EU Clinical
Trials Register: cohort study and web resource. The BMJ 2019; published online Jan 14.

https://www.bmj.com/content/362/bmj.k3218/rr-4 (accessed Jan 26, 2022).

448 Whitman B. How to tackle clinical trial transparency: University of Bristol case study. 2018;
published online Sept 18.

https://docs.wixstatic.com/ugd/01f35d_9343d23d448640f0b74aa10cf83fd838.pdf.

449 European Commission. Communication from the Commission — Detailed guidance on the
request to the competent authorities for authorisation of a clinical trial on a medicinal
product for human use, the notification of substantial amendments and the declaration of

the end of the trial (CT-1). Official J Eur Union 2010; 53: 1-19.

378


http://paperpile.com/b/hSBzsM/o11Lv
http://paperpile.com/b/hSBzsM/o11Lv
http://paperpile.com/b/hSBzsM/o11Lv
http://paperpile.com/b/hSBzsM/o11Lv
http://paperpile.com/b/hSBzsM/o11Lv
http://paperpile.com/b/hSBzsM/o11Lv
http://paperpile.com/b/hSBzsM/o11Lv
http://paperpile.com/b/hSBzsM/diNC7
http://paperpile.com/b/hSBzsM/diNC7
http://paperpile.com/b/hSBzsM/diNC7
http://paperpile.com/b/hSBzsM/bdG8G
http://paperpile.com/b/hSBzsM/bdG8G
http://paperpile.com/b/hSBzsM/bdG8G
http://paperpile.com/b/hSBzsM/bdG8G
http://paperpile.com/b/hSBzsM/rGnDU
http://paperpile.com/b/hSBzsM/rGnDU
http://paperpile.com/b/hSBzsM/rGnDU
http://paperpile.com/b/hSBzsM/rGnDU
http://paperpile.com/b/hSBzsM/rGnDU
http://paperpile.com/b/hSBzsM/rGnDU
http://paperpile.com/b/hSBzsM/KBlMC
http://paperpile.com/b/hSBzsM/KBlMC
https://old.parliament.uk/business/committees/committees-a-z/commons-select/science-and-technology-committee/inquiries/parliament-2019/clinical-trials-transparency-follow-up--name-17-19/publications/
https://old.parliament.uk/business/committees/committees-a-z/commons-select/science-and-technology-committee/inquiries/parliament-2019/clinical-trials-transparency-follow-up--name-17-19/publications/
https://old.parliament.uk/business/committees/committees-a-z/commons-select/science-and-technology-committee/inquiries/parliament-2019/clinical-trials-transparency-follow-up--name-17-19/publications/
https://old.parliament.uk/business/committees/committees-a-z/commons-select/science-and-technology-committee/inquiries/parliament-2019/clinical-trials-transparency-follow-up--name-17-19/publications/
http://paperpile.com/b/hSBzsM/TBgNi
http://paperpile.com/b/hSBzsM/TBgNi
http://paperpile.com/b/hSBzsM/TBgNi
http://paperpile.com/b/hSBzsM/TBgNi
https://www.bmj.com/content/362/bmj.k3218/rr-4
https://www.bmj.com/content/362/bmj.k3218/rr-4
http://paperpile.com/b/hSBzsM/Yq20i
http://paperpile.com/b/hSBzsM/Yq20i
https://docs.wixstatic.com/ugd/01f35d_9343d23d448640f0b74aa10cf83fd838.pdf
https://docs.wixstatic.com/ugd/01f35d_9343d23d448640f0b74aa10cf83fd838.pdf
http://paperpile.com/b/hSBzsM/WsnZu
http://paperpile.com/b/hSBzsM/WsnZu
http://paperpile.com/b/hSBzsM/WsnZu
http://paperpile.com/b/hSBzsM/WsnZu
http://paperpile.com/b/hSBzsM/WsnZu
http://paperpile.com/b/hSBzsM/WsnZu
http://paperpile.com/b/hSBzsM/WsnZu
http://paperpile.com/b/hSBzsM/WsnZu

450 European Medicines Agency. Declaration of the End of Trial Form.
https://ec.europa.eu/health/sites/default/files/files/eudralex/vol-

10/declaration_end_trial_form.pdf.

451 Data quality. EUCTR. https://www.clinicaltrialsregister.eu/dataquality.html (accessed April

3, 2021).

452 European Medicines Agency. EudraCT & EU CTR Frequently asked questions. 2021;
published online April 16.

https://eudract.ema.europa.eu/docs/guidance/EudraCT%20FAQ_for%20publication.pdf.

453 European Commission. Communication from the Commission — Guidance on the
Information Concerning Paediatric Clinical Trials to be Entered into the EU Database on
Clinical Trials (EudraCT) and on the Information to be made public by the European
Medicines Agency (EMEA), in Accordance with Article 41 of Regulation (EC) No

1901/2006. Official J Eur Union 2009; 52: 1-4.

454 Strzebonska K, Wasylewski MT, Zaborowska L, et al. Results dissemination of registered
clinical trials across Polish academic institutions: a cross-sectional analysis. BMJ Open

2020; 10. DOI:10.1136/bmjopen-2019-034666.

455 Riedel N, Wieschowski S, Bruckner T, et al. Results dissemination from completed clinical
trials conducted at German university medical centers remained delayed and incomplete.

The 2014 -2017 cohort. J Clin Epidemiol 2021; 144: 1-7.

456 Rawal B, Deane BR. Clinical trial transparency: an assessment of the disclosure of results
of company-sponsored trials associated with new medicines approved recently in Europe.

Curr Med Res Opin 2014, 30: 395-405.

457 Rawal B, Deane BR. Clinical trial transparency update: an assessment of the disclosure of

379


http://paperpile.com/b/hSBzsM/s9C6U
http://paperpile.com/b/hSBzsM/s9C6U
https://ec.europa.eu/health/sites/default/files/files/eudralex/vol-10/declaration_end_trial_form.pdf
https://ec.europa.eu/health/sites/default/files/files/eudralex/vol-10/declaration_end_trial_form.pdf
http://paperpile.com/b/hSBzsM/s9C6U
http://paperpile.com/b/hSBzsM/uKkSb
http://paperpile.com/b/hSBzsM/uKkSb
http://paperpile.com/b/hSBzsM/uKkSb
http://paperpile.com/b/hSBzsM/uKkSb
http://paperpile.com/b/hSBzsM/Zgp6A
http://paperpile.com/b/hSBzsM/Zgp6A
https://eudract.ema.europa.eu/docs/guidance/EudraCT%20FAQ_for%20publication.pdf
https://eudract.ema.europa.eu/docs/guidance/EudraCT%20FAQ_for%20publication.pdf
http://paperpile.com/b/hSBzsM/AN502
http://paperpile.com/b/hSBzsM/AN502
http://paperpile.com/b/hSBzsM/AN502
http://paperpile.com/b/hSBzsM/AN502
http://paperpile.com/b/hSBzsM/AN502
http://paperpile.com/b/hSBzsM/AN502
http://paperpile.com/b/hSBzsM/AN502
http://paperpile.com/b/hSBzsM/AN502
http://paperpile.com/b/hSBzsM/AN502
http://paperpile.com/b/hSBzsM/2isRI
http://paperpile.com/b/hSBzsM/2isRI
http://paperpile.com/b/hSBzsM/2isRI
http://paperpile.com/b/hSBzsM/2isRI
http://paperpile.com/b/hSBzsM/2isRI
http://paperpile.com/b/hSBzsM/2isRI
http://paperpile.com/b/hSBzsM/2isRI
http://paperpile.com/b/hSBzsM/2isRI
http://paperpile.com/b/hSBzsM/2isRI
http://paperpile.com/b/hSBzsM/2isRI
http://paperpile.com/b/hSBzsM/2isRI
http://paperpile.com/b/hSBzsM/AilOq
http://paperpile.com/b/hSBzsM/AilOq
http://paperpile.com/b/hSBzsM/AilOq
http://paperpile.com/b/hSBzsM/AilOq
http://paperpile.com/b/hSBzsM/AilOq
http://paperpile.com/b/hSBzsM/AilOq
http://paperpile.com/b/hSBzsM/AilOq
http://paperpile.com/b/hSBzsM/AilOq
http://paperpile.com/b/hSBzsM/AilOq
http://paperpile.com/b/hSBzsM/fXiOs
http://paperpile.com/b/hSBzsM/fXiOs
http://paperpile.com/b/hSBzsM/fXiOs
http://paperpile.com/b/hSBzsM/fXiOs
http://paperpile.com/b/hSBzsM/fXiOs
http://paperpile.com/b/hSBzsM/fXiOs
http://paperpile.com/b/hSBzsM/vlend

results of company-sponsored trials associated with new medicines approved in Europe in

2012. Curr Med Res Opin 2015; 31: 1431-5.

458 Deane BR, Sivarajah J. Clinical trial transparency update: an assessment of the disclosure
of results of company-sponsored trials associated with new medicines approved in Europe

in 2013. Curr Med Res Opin 2017; 33: 473-8.

459 Vrljicak Davidovi¢ N, Tokali¢ R, Burilovi¢ E, et al. Low dissemination rates, non-
transparency of trial premature cessation and late registration in child mental health:
observational study of registered interventional trials. Eur Child Adolesc Psychiatry 2020;

29: 813-25.

460 Chen Y-P, Liu X, Lv J-W, et al. Publication status of contemporary oncology randomised

controlled trials worldwide. Eur J Cancer 2016; 66: 17—25.

461 Khan NA, Singh M, Spencer HJ, Torralba KD. Randomized controlled trials of rheumatoid
arthritis registered at ClinicalTrials.gov: what gets published and when. Arthritis Rheumatol

2014, 66: 2664—74.

462 Song SY, Koo D-H, Jung S-Y, Kang W, Kim EY. The significance of the trial outcome was

associated with publication rate and time to publication. J Clin Epidemiol 2017; 84: 78-84.

463 Shepshelovich D, Yelin D, Gafter-Gvili A, Goldman S, Avni T, Yahav D. Comparison of
reporting phase Ill randomized controlled trials of antibiotic treatment for common bacterial
infections in ClinicalTrials.gov and matched publications. Clin Microbiol Infect 2018; 24:

1211.e9-1211.e14.

464 Steele L, Lee HL, Maruthappu T, O’Toole EA. The status and outcomes of registered
clinical trials for Janus kinase inhibitors in alopecia areata: are unpublished trials being

overlooked? Clin Exp Dermatol 2021; 46: 1290-2.

380


http://paperpile.com/b/hSBzsM/vlend
http://paperpile.com/b/hSBzsM/vlend
http://paperpile.com/b/hSBzsM/vlend
http://paperpile.com/b/hSBzsM/vlend
http://paperpile.com/b/hSBzsM/vlend
http://paperpile.com/b/hSBzsM/vlend
http://paperpile.com/b/hSBzsM/0oeRu
http://paperpile.com/b/hSBzsM/0oeRu
http://paperpile.com/b/hSBzsM/0oeRu
http://paperpile.com/b/hSBzsM/0oeRu
http://paperpile.com/b/hSBzsM/0oeRu
http://paperpile.com/b/hSBzsM/0oeRu
http://paperpile.com/b/hSBzsM/0oeRu
http://paperpile.com/b/hSBzsM/xnzd6
http://paperpile.com/b/hSBzsM/xnzd6
http://paperpile.com/b/hSBzsM/xnzd6
http://paperpile.com/b/hSBzsM/xnzd6
http://paperpile.com/b/hSBzsM/xnzd6
http://paperpile.com/b/hSBzsM/xnzd6
http://paperpile.com/b/hSBzsM/xnzd6
http://paperpile.com/b/hSBzsM/xnzd6
http://paperpile.com/b/hSBzsM/xnzd6
http://paperpile.com/b/hSBzsM/xnzd6
http://paperpile.com/b/hSBzsM/h3N7E
http://paperpile.com/b/hSBzsM/h3N7E
http://paperpile.com/b/hSBzsM/h3N7E
http://paperpile.com/b/hSBzsM/h3N7E
http://paperpile.com/b/hSBzsM/h3N7E
http://paperpile.com/b/hSBzsM/h3N7E
http://paperpile.com/b/hSBzsM/h3N7E
http://paperpile.com/b/hSBzsM/h3N7E
http://paperpile.com/b/hSBzsM/zrfXP
http://paperpile.com/b/hSBzsM/zrfXP
http://paperpile.com/b/hSBzsM/zrfXP
http://paperpile.com/b/hSBzsM/zrfXP
http://paperpile.com/b/hSBzsM/zrfXP
http://paperpile.com/b/hSBzsM/zrfXP
http://paperpile.com/b/hSBzsM/zrfXP
http://paperpile.com/b/hSBzsM/ttK9K
http://paperpile.com/b/hSBzsM/ttK9K
http://paperpile.com/b/hSBzsM/ttK9K
http://paperpile.com/b/hSBzsM/ttK9K
http://paperpile.com/b/hSBzsM/ttK9K
http://paperpile.com/b/hSBzsM/ttK9K
http://paperpile.com/b/hSBzsM/LBFX5
http://paperpile.com/b/hSBzsM/LBFX5
http://paperpile.com/b/hSBzsM/LBFX5
http://paperpile.com/b/hSBzsM/LBFX5
http://paperpile.com/b/hSBzsM/LBFX5
http://paperpile.com/b/hSBzsM/LBFX5
http://paperpile.com/b/hSBzsM/LBFX5
http://paperpile.com/b/hSBzsM/LBFX5
http://paperpile.com/b/hSBzsM/raaba
http://paperpile.com/b/hSBzsM/raaba
http://paperpile.com/b/hSBzsM/raaba
http://paperpile.com/b/hSBzsM/raaba
http://paperpile.com/b/hSBzsM/raaba
http://paperpile.com/b/hSBzsM/raaba
http://paperpile.com/b/hSBzsM/raaba

465 Munch T, Dufka FL, Greene K, Smith SM, Dworkin RH, Rowbotham MC. RReACT goes
global: perils and pitfalls of constructing a global open-access database of registered

analgesic clinical trials and trial results. Pain 2014; 155: 1313-7.

466 Lampert A, Hoffmann GF, Ries M. Ten Years after the International Committee of Medical
Journal Editors’ Clinical Trial Registration Initiative, One Quarter of Phase 3 Pediatric
Epilepsy Clinical Trials Still Remain Unpublished: A Cross Sectional Analysis. PLoS One

2016; 11: e0144973.

467 Jones CW, Platts-Mills TF. Quality of registration for clinical trials published in emergency

medicine journals. Ann Emerg Med 2012; 60: 458-64.e1.

468 Hui¢ M, Marusi¢ M, Marusi¢ A. Completeness and changes in registered data and reporting
bias of randomized controlled trials in ICMJE journals after trial registration policy. PLoS

One 2011; 6: e25258.

469 Moja LP, Moschetti I, Nurbhai M, et al. Compliance of clinical trial registries with the World

Health Organization minimum data set: a survey. Trials 2009; 10: 56.

470 Wieseler B, McGauran N, Kaiser T. Still waiting for functional EU Clinical Trials Register.

BMJ. 2011; 342: d3834.

471 European Medicines Agency. How to search the EU Clinical Trials Register. 2014;
published online April 28.

https://www.clinicaltrialsregister.eu/doc/How_to_Search_EU_CTR.pdf#zoom=100,0,0.

472 Devito NJ. registry_scrapers_parsers. GitHub.

https://github.com/ebmdatalab/fdaaa_trends_update (accessed April 10, 2022).

473 EUROPEAN COMMISSION. Withdrawl of the United Kingdom and EU Rules in the Field of

381


http://paperpile.com/b/hSBzsM/BWJXs
http://paperpile.com/b/hSBzsM/BWJXs
http://paperpile.com/b/hSBzsM/BWJXs
http://paperpile.com/b/hSBzsM/BWJXs
http://paperpile.com/b/hSBzsM/BWJXs
http://paperpile.com/b/hSBzsM/BWJXs
http://paperpile.com/b/hSBzsM/BWJXs
http://paperpile.com/b/hSBzsM/wRR2e
http://paperpile.com/b/hSBzsM/wRR2e
http://paperpile.com/b/hSBzsM/wRR2e
http://paperpile.com/b/hSBzsM/wRR2e
http://paperpile.com/b/hSBzsM/wRR2e
http://paperpile.com/b/hSBzsM/wRR2e
http://paperpile.com/b/hSBzsM/wRR2e
http://paperpile.com/b/hSBzsM/wRR2e
http://paperpile.com/b/hSBzsM/K8RlS
http://paperpile.com/b/hSBzsM/K8RlS
http://paperpile.com/b/hSBzsM/K8RlS
http://paperpile.com/b/hSBzsM/K8RlS
http://paperpile.com/b/hSBzsM/K8RlS
http://paperpile.com/b/hSBzsM/K8RlS
http://paperpile.com/b/hSBzsM/a5iGX
http://paperpile.com/b/hSBzsM/a5iGX
http://paperpile.com/b/hSBzsM/a5iGX
http://paperpile.com/b/hSBzsM/a5iGX
http://paperpile.com/b/hSBzsM/a5iGX
http://paperpile.com/b/hSBzsM/a5iGX
http://paperpile.com/b/hSBzsM/a5iGX
http://paperpile.com/b/hSBzsM/VBKa2
http://paperpile.com/b/hSBzsM/VBKa2
http://paperpile.com/b/hSBzsM/VBKa2
http://paperpile.com/b/hSBzsM/VBKa2
http://paperpile.com/b/hSBzsM/VBKa2
http://paperpile.com/b/hSBzsM/VBKa2
http://paperpile.com/b/hSBzsM/VBKa2
http://paperpile.com/b/hSBzsM/VBKa2
http://paperpile.com/b/hSBzsM/CAdqO
http://paperpile.com/b/hSBzsM/CAdqO
http://paperpile.com/b/hSBzsM/CAdqO
http://paperpile.com/b/hSBzsM/CAdqO
http://paperpile.com/b/hSBzsM/hO1sU
http://paperpile.com/b/hSBzsM/hO1sU
https://www.clinicaltrialsregister.eu/doc/How_to_Search_EU_CTR.pdf#zoom=100,0,0
https://www.clinicaltrialsregister.eu/doc/How_to_Search_EU_CTR.pdf#zoom=100,0,0
http://paperpile.com/b/hSBzsM/tagzj
http://paperpile.com/b/hSBzsM/tagzj
https://github.com/ebmdatalab/fdaaa_trends_update
https://github.com/ebmdatalab/fdaaa_trends_update
http://paperpile.com/b/hSBzsM/QXCUw

Clinical Trials. 2020; published online May 7.

https://ec.europa.eu/info/sites/default/files/brexit_files/info_site/clinical-trials_en.pdf.

474 NCAs page. EudraCT. https://eudract.ema.europa.eu/nca_contacts.html (accessed April 3,

2021).

475 Sweeny F. Letter on EUCTR Registration Date. EUCTR. 2014; published online March 26.
https://www.clinicaltrialsregister.eu/doc/14-03-26%20FLS%20-
%20Response%20t0%20Paolo%20Daniele%20Siviero%20-

%20t0%20whom%20it%20may%?20concern.pdf (accessed April 3, 2021).

476 DeVito NJ. euctr_data_quality. GitHub. https://github.com/ebmdatalab/euctr_data_quality

(accessed Oct 2, 2021).

477 ISRCTN - Search results. ISRCTN Registry. https://www.isrctn.com/search?qg= (accessed

Feb 14, 2022).

478 Lex A, Gehlenborg N, Strobelt H, Vuillemot R, Pfister H. UpSet: Visualization of Intersecting

Sets. IEEE Trans Vis Comput Graph 2014; 20: 1983-92.

479 Hartmann M. Impact assessment of the European Clinical Trials Directive: a longitudinal,
prospective, observational study analyzing patterns and trends in clinical drug trial
applications submitted since 2001 to regulatory agencies in six EU countries. Trials 2012;

13: 53.

480 Dombernowsky T, Heedersdal M, Lassen U, Thomsen SF. Development in the number of
clinical trial applications in Western Europe from 2007 to 2015: retrospective study of data

from national competent authorities. BMJ Open 2017; 7: e015579.

481 Berendt L, Petersen LG, Bach KF, Poulsen HE, Dalhoff K. Barriers towards the publication

382


http://paperpile.com/b/hSBzsM/QXCUw
http://paperpile.com/b/hSBzsM/QXCUw
https://ec.europa.eu/info/sites/default/files/brexit_files/info_site/clinical-trials_en.pdf
https://ec.europa.eu/info/sites/default/files/brexit_files/info_site/clinical-trials_en.pdf
http://paperpile.com/b/hSBzsM/Vv2g1
http://paperpile.com/b/hSBzsM/Vv2g1
http://paperpile.com/b/hSBzsM/Vv2g1
http://paperpile.com/b/hSBzsM/Vv2g1
http://paperpile.com/b/hSBzsM/eC81u
http://paperpile.com/b/hSBzsM/eC81u
https://www.clinicaltrialsregister.eu/doc/14-03-26%20FLS%20-%20Response%20to%20Paolo%20Daniele%20Siviero%20-%20to%20whom%20it%20may%20concern.pdf
https://www.clinicaltrialsregister.eu/doc/14-03-26%20FLS%20-%20Response%20to%20Paolo%20Daniele%20Siviero%20-%20to%20whom%20it%20may%20concern.pdf
https://www.clinicaltrialsregister.eu/doc/14-03-26%20FLS%20-%20Response%20to%20Paolo%20Daniele%20Siviero%20-%20to%20whom%20it%20may%20concern.pdf
https://www.clinicaltrialsregister.eu/doc/14-03-26%20FLS%20-%20Response%20to%20Paolo%20Daniele%20Siviero%20-%20to%20whom%20it%20may%20concern.pdf
http://paperpile.com/b/hSBzsM/CdLZg
http://paperpile.com/b/hSBzsM/CdLZg
http://paperpile.com/b/hSBzsM/CdLZg
http://paperpile.com/b/hSBzsM/CdLZg
http://paperpile.com/b/hSBzsM/dqOaj
http://paperpile.com/b/hSBzsM/dqOaj
http://paperpile.com/b/hSBzsM/dqOaj
http://paperpile.com/b/hSBzsM/dqOaj
http://paperpile.com/b/hSBzsM/XN66z
http://paperpile.com/b/hSBzsM/XN66z
http://paperpile.com/b/hSBzsM/XN66z
http://paperpile.com/b/hSBzsM/XN66z
http://paperpile.com/b/hSBzsM/XN66z
http://paperpile.com/b/hSBzsM/XN66z
http://paperpile.com/b/hSBzsM/POlaM
http://paperpile.com/b/hSBzsM/POlaM
http://paperpile.com/b/hSBzsM/POlaM
http://paperpile.com/b/hSBzsM/POlaM
http://paperpile.com/b/hSBzsM/POlaM
http://paperpile.com/b/hSBzsM/POlaM
http://paperpile.com/b/hSBzsM/POlaM
http://paperpile.com/b/hSBzsM/POlaM
http://paperpile.com/b/hSBzsM/VVavx
http://paperpile.com/b/hSBzsM/VVavx
http://paperpile.com/b/hSBzsM/VVavx
http://paperpile.com/b/hSBzsM/VVavx
http://paperpile.com/b/hSBzsM/VVavx
http://paperpile.com/b/hSBzsM/VVavx
http://paperpile.com/b/hSBzsM/VVavx
http://paperpile.com/b/hSBzsM/wWsuJ

of academic drug trials. Follow-up of trials approved by the Danish Medicines Agency.

PLoS One 2017; 12: e0172581.

482 Bruckner T. European health groups demand action over 4,046 missing drug trial results.
TranspariMED. 2021; published online May 5. https://www.transparimed.org/single-

post/ctimps-results-reporting (accessed May 6, 2021).

483 Riedel N, Wieschowski S, Bruckner T, et al. Dataset for the IntoValue 1 + 2 studies on
results dissemination from clinical trials conducted at German university medical centers
completed between 2009 and 2017. 2021; published online July 29.

DOI:10.5281/zenodo.5141343.

484 Shokraneh F, Adams CE. Study-based registers reduce waste in systematic reviewing:

discussion and case report. Syst Rev 2019; 8: 129.

485 Buxton T. EudraCt — Results Webinar # 4. 2016; published online Feb 10.
https://eudract.ema.europa.eu/docs/training/2016-02-

10%20EudraCt%20%E2%80%93%20Results%20Webinar.pdf.

486 FAQs: Clinical Trials Registration. ICMJE. http://www.icmje.org/about-icmje/fags/clinical-

trials-registration/ (accessed Aug 11, 2020).

487 Paludan-Miiller AS, Maclean-Nyegaard IR, Munkholm K. Substantial delays in clinical data
published by the European Medicines Agency - a cross sectional study. J Clin Epidemiol

2022; published online March 12. DOI:10.1016/}.jclinepi.2022.02.004.

488 DeVito NJ. UK Trials and Brexit. thedatalab.org. 2019; published online May 13.

https://www.thedatalab.org/blog/87/uk-trials-and-brexit/ (accessed April 3, 2021).

489 Oral evidence - Clinical trials transparency: follow-up - 29 Oct 2019, HC 139. UK

383


http://paperpile.com/b/hSBzsM/wWsuJ
http://paperpile.com/b/hSBzsM/wWsuJ
http://paperpile.com/b/hSBzsM/wWsuJ
http://paperpile.com/b/hSBzsM/wWsuJ
http://paperpile.com/b/hSBzsM/wWsuJ
http://paperpile.com/b/hSBzsM/wWsuJ
http://paperpile.com/b/hSBzsM/k6PFK
http://paperpile.com/b/hSBzsM/k6PFK
https://www.transparimed.org/single-post/ctimps-results-reporting
https://www.transparimed.org/single-post/ctimps-results-reporting
http://paperpile.com/b/hSBzsM/k6PFK
http://paperpile.com/b/hSBzsM/uGjdM
http://paperpile.com/b/hSBzsM/uGjdM
http://paperpile.com/b/hSBzsM/uGjdM
http://paperpile.com/b/hSBzsM/uGjdM
http://paperpile.com/b/hSBzsM/uGjdM
http://paperpile.com/b/hSBzsM/uGjdM
http://dx.doi.org/10.5281/zenodo.5141343
http://dx.doi.org/10.5281/zenodo.5141343
http://paperpile.com/b/hSBzsM/R558Y
http://paperpile.com/b/hSBzsM/R558Y
http://paperpile.com/b/hSBzsM/R558Y
http://paperpile.com/b/hSBzsM/R558Y
http://paperpile.com/b/hSBzsM/R558Y
http://paperpile.com/b/hSBzsM/R558Y
http://paperpile.com/b/hSBzsM/79TLt
http://paperpile.com/b/hSBzsM/79TLt
https://eudract.ema.europa.eu/docs/training/2016-02-10%20EudraCt%20%E2%80%93%20Results%20Webinar.pdf
https://eudract.ema.europa.eu/docs/training/2016-02-10%20EudraCt%20%E2%80%93%20Results%20Webinar.pdf
http://paperpile.com/b/hSBzsM/79TLt
http://paperpile.com/b/hSBzsM/bwbwy
http://paperpile.com/b/hSBzsM/bwbwy
http://www.icmje.org/about-icmje/faqs/clinical-trials-registration/
http://www.icmje.org/about-icmje/faqs/clinical-trials-registration/
http://paperpile.com/b/hSBzsM/vt5Y7
http://paperpile.com/b/hSBzsM/vt5Y7
http://paperpile.com/b/hSBzsM/vt5Y7
http://paperpile.com/b/hSBzsM/vt5Y7
http://paperpile.com/b/hSBzsM/vt5Y7
http://paperpile.com/b/hSBzsM/vt5Y7
http://paperpile.com/b/hSBzsM/vt5Y7
http://paperpile.com/b/hSBzsM/UxrT5
http://paperpile.com/b/hSBzsM/UxrT5
https://www.thedatalab.org/blog/87/uk-trials-and-brexit/
https://www.thedatalab.org/blog/87/uk-trials-and-brexit/
http://paperpile.com/b/hSBzsM/wz21e

Parliament. 2019; published online Nov 4.
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/scienc
e-and-technology-committee/clinical-trials-transparency-followup/oral/106869.html

(accessed May 28, 2020).

490 Bruckner T. False ‘ongoing’ clinical trials make life difficult for patients and researchers.
Now Britain’s MHRA. TranspariMED. 2019; published online April 27.
https://www.transparimed.org/single-post/2019/04/27 [false-ongoing-clinical-trials-make-life-

difficult-for-patients-and-researchers-now-brit (accessed Oct 6, 2021).

491 European Medicines Agency. Call for all sponsors to publish clinical trial results in EU
database. European Medicines Agency. 2019; published online July 3.
https://www.ema.europa.eu/en/news/call-all-sponsors-publish-clinical-trial-results-eu-

database (accessed May 21, 2021).

492 Heads of Medicines Agencies. Heads of Medicines Agencies: About HMA. Heads of

Medicines Agencies. https://www.hma.eu/ (accessed May 24, 2021).

493 Silverman E. European regulatory body plans ‘joint action’ to boost clinical trial reporting.
STAT News. 2021; published online May 24.
https://www.statnews.com/pharmalot/2021/05/24/europe-clinical-trials-transparency/

(accessed May 26, 2021).

494 Bruckner T. Austria: Rapid progress on clinical trial reporting. 2021; published online March

28. https://www.transparimed.org/single-post/austria-ctimps (accessed May 21, 2021).

495 Bruckner T. Updating the status of clinical trials on the EU Clinical Trial Register.
TranspariMED, 2019

https://docs.wixstatic.com/ugd/01f35d_fe45977c95064a4fb355931af0711fba.pdf.

384


http://paperpile.com/b/hSBzsM/wz21e
http://paperpile.com/b/hSBzsM/wz21e
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/science-and-technology-committee/clinical-trials-transparency-followup/oral/106869.html
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/science-and-technology-committee/clinical-trials-transparency-followup/oral/106869.html
http://paperpile.com/b/hSBzsM/wz21e
http://paperpile.com/b/hSBzsM/wz21e
http://paperpile.com/b/hSBzsM/Z3qeS
http://paperpile.com/b/hSBzsM/Z3qeS
https://www.transparimed.org/single-post/2019/04/27/false-ongoing-clinical-trials-make-life-difficult-for-patients-and-researchers-now-brit
https://www.transparimed.org/single-post/2019/04/27/false-ongoing-clinical-trials-make-life-difficult-for-patients-and-researchers-now-brit
http://paperpile.com/b/hSBzsM/Z3qeS
http://paperpile.com/b/hSBzsM/ViJ8E
http://paperpile.com/b/hSBzsM/ViJ8E
https://www.ema.europa.eu/en/news/call-all-sponsors-publish-clinical-trial-results-eu-database
https://www.ema.europa.eu/en/news/call-all-sponsors-publish-clinical-trial-results-eu-database
http://paperpile.com/b/hSBzsM/ViJ8E
http://paperpile.com/b/hSBzsM/oifHR
http://paperpile.com/b/hSBzsM/oifHR
https://www.hma.eu/
https://www.hma.eu/
http://paperpile.com/b/hSBzsM/aX4co
http://paperpile.com/b/hSBzsM/aX4co
https://www.statnews.com/pharmalot/2021/05/24/europe-clinical-trials-transparency/
https://www.statnews.com/pharmalot/2021/05/24/europe-clinical-trials-transparency/
http://paperpile.com/b/hSBzsM/aX4co
http://paperpile.com/b/hSBzsM/Ic3qL
http://paperpile.com/b/hSBzsM/Ic3qL
https://www.transparimed.org/single-post/austria-ctimps
https://www.transparimed.org/single-post/austria-ctimps
http://paperpile.com/b/hSBzsM/XUXtE
http://paperpile.com/b/hSBzsM/XUXtE
https://docs.wixstatic.com/ugd/01f35d_fe45977c95064a4fb355931af0711fba.pdf
https://docs.wixstatic.com/ugd/01f35d_fe45977c95064a4fb355931af0711fba.pdf

496 Gourd E. UK universities lack transparency on clinical trials. Lancet Oncol 2019; 20: e134.

497 Mahase E. EU’s new clinical trial system aims to streamline approvals and improve

transparency. BMJ 2022; 376. DOI:10.1136/bmj.0228.

498 Kromar S. Clinical Trials Regulation — what is changing in practice? 2021; published online
Feb 22. https://www.ema.europa.eu/en/events/sme-academia-clinical-trials-information-

system-ctis-two-part-training-webinar-day-1.

499 Bonnarens K. Clinical Trial Regulation 536/2014 General principles and new concepts.
2021; published online March 9. https://ec.europa.eu/health/human-

use/events/ev_20210309 en.

500 Budd Haeberlein S, Aisen PS, Barkhof F, et al. Two Randomized Phase 3 Studies of
Aducanumab in Early Alzheimer’s Disease. The Journal of Prevention of Alzheimer’s

Disease 2022; published online March 18. DOI:10.14283/jpad.2022.30.

501 Reynolds PS. When Evidence Goes ‘Missing in Action’: Implications for Patient

Management in Cardiac Surgery. J Extra Corpor Technol 2020; 52: 126—34.

502 Grégory J, Créquit P, Vilgrain V, Ronot M, Boutron |. Results of trials assessing
transarterial chemoembolization for treating hepatocellular carcinoma are critically

underreported. Eur Radiol 2020; 30: 5633-40.

503 Aryan R, Jagroop D, Danells CJ, et al. Publication Rate and Consistency of Registered

Trials of Motor-Based Stroke Rehabilitation. Neurology 2021; 96: 617—26.

504 Powell-Smith A, Goldacre B. The TrialsTracker: Automated ongoing monitoring of failure to
share clinical trial results by all major companies and research institutions. F1000Res 2016;

5: 2629.

385


http://paperpile.com/b/hSBzsM/VTggF
http://paperpile.com/b/hSBzsM/VTggF
http://paperpile.com/b/hSBzsM/VTggF
http://paperpile.com/b/hSBzsM/VTggF
http://paperpile.com/b/hSBzsM/VTggF
http://paperpile.com/b/hSBzsM/68A4g
http://paperpile.com/b/hSBzsM/68A4g
http://paperpile.com/b/hSBzsM/68A4g
http://paperpile.com/b/hSBzsM/68A4g
http://paperpile.com/b/hSBzsM/68A4g
http://paperpile.com/b/hSBzsM/68A4g
http://dx.doi.org/10.1136/bmj.o228
http://dx.doi.org/10.1136/bmj.o228
http://paperpile.com/b/hSBzsM/dDASJ
http://paperpile.com/b/hSBzsM/dDASJ
https://www.ema.europa.eu/en/events/sme-academia-clinical-trials-information-system-ctis-two-part-training-webinar-day-1
https://www.ema.europa.eu/en/events/sme-academia-clinical-trials-information-system-ctis-two-part-training-webinar-day-1
http://paperpile.com/b/hSBzsM/dDASJ
http://paperpile.com/b/hSBzsM/C8TTM
http://paperpile.com/b/hSBzsM/C8TTM
https://ec.europa.eu/health/human-use/events/ev_20210309_en
https://ec.europa.eu/health/human-use/events/ev_20210309_en
http://paperpile.com/b/hSBzsM/C8TTM
http://paperpile.com/b/hSBzsM/YZY8G
http://paperpile.com/b/hSBzsM/YZY8G
http://paperpile.com/b/hSBzsM/YZY8G
http://paperpile.com/b/hSBzsM/YZY8G
http://paperpile.com/b/hSBzsM/YZY8G
http://paperpile.com/b/hSBzsM/YZY8G
http://paperpile.com/b/hSBzsM/YZY8G
http://paperpile.com/b/hSBzsM/YZY8G
http://paperpile.com/b/hSBzsM/YZY8G
http://paperpile.com/b/hSBzsM/8iiSn
http://paperpile.com/b/hSBzsM/8iiSn
http://paperpile.com/b/hSBzsM/8iiSn
http://paperpile.com/b/hSBzsM/8iiSn
http://paperpile.com/b/hSBzsM/8iiSn
http://paperpile.com/b/hSBzsM/8iiSn
http://paperpile.com/b/hSBzsM/qrZ8c
http://paperpile.com/b/hSBzsM/qrZ8c
http://paperpile.com/b/hSBzsM/qrZ8c
http://paperpile.com/b/hSBzsM/qrZ8c
http://paperpile.com/b/hSBzsM/qrZ8c
http://paperpile.com/b/hSBzsM/qrZ8c
http://paperpile.com/b/hSBzsM/qrZ8c
http://paperpile.com/b/hSBzsM/KmgSl
http://paperpile.com/b/hSBzsM/KmgSl
http://paperpile.com/b/hSBzsM/KmgSl
http://paperpile.com/b/hSBzsM/KmgSl
http://paperpile.com/b/hSBzsM/KmgSl
http://paperpile.com/b/hSBzsM/KmgSl
http://paperpile.com/b/hSBzsM/KmgSl
http://paperpile.com/b/hSBzsM/KmgSl
http://paperpile.com/b/hSBzsM/1AEZM
http://paperpile.com/b/hSBzsM/1AEZM
http://paperpile.com/b/hSBzsM/1AEZM
http://paperpile.com/b/hSBzsM/1AEZM
http://paperpile.com/b/hSBzsM/1AEZM
http://paperpile.com/b/hSBzsM/1AEZM

505 Salholz-Hillel M, Strech D, Carlisle BG. Results publications are inadequately linked to trial
registrations: An automated pipeline and evaluation of German university medical centers.

Clin Trials 2022; : 17407745221087456.

506 Huser V, Cimino JJ. Linking ClinicalTrials.gov and PubMed to track results of interventional

human clinical trials. PLoS One 2013; 8: e68409.

507 US Food and Drug Administration. Advancing Regulatory Science at FDA: Focus Areas of
Regulatory Science. U.S. Department of Health and Human Services, 2021

https://www.fda.gov/media/145001/download.

508 EMA. Clinical Trials Information System: training and support. European Medicines Agency.
2021; published online Jan 13. https://www.ema.europa.eu/en/human-regulatory/research-
development/clinical-trials/clinical-trials-information-system-training-support (accessed

March 10, 2022).

509 How to upload results and update entries on clinical trial registers. AllTrials. 2019;
published online March 12. https://www.alltrials.net/news/how-to-upload-results-and-

update-entries-on-clinical-trial-registers-2/ (accessed Feb 15, 2022).

510 Berliner Institut fir Gesundheitsforschung-Charité und Max-Delbriick-Centrum. Webinar:
Clinical trial results reporting on EudraCT made easy - BIH at Charité.
https://www.bihealth.org/en/translation/innovation-enabler/quest-center/events/webinar-

clinical-trial-results-reporting-on-eudract-made-easy (accessed Feb 15, 2022).

511 Berliner Institut fir Gesundheitsforschung-Charité und Max-Delbriick-Centrum. Workshop
on uploading clinical trial results onto EudraCT - BIH at Charité.
https://www.bihealth.org/en/translation/innovation-enabler/quest-center/events/workshop-

on-uploading-clinical-trial-results-onto-eudract (accessed Feb 15, 2022).

386


http://paperpile.com/b/hSBzsM/WCEVq
http://paperpile.com/b/hSBzsM/WCEVq
http://paperpile.com/b/hSBzsM/WCEVq
http://paperpile.com/b/hSBzsM/WCEVq
http://paperpile.com/b/hSBzsM/A4I0g
http://paperpile.com/b/hSBzsM/A4I0g
http://paperpile.com/b/hSBzsM/A4I0g
http://paperpile.com/b/hSBzsM/A4I0g
http://paperpile.com/b/hSBzsM/A4I0g
http://paperpile.com/b/hSBzsM/A4I0g
http://paperpile.com/b/hSBzsM/WvgbN
http://paperpile.com/b/hSBzsM/WvgbN
https://www.fda.gov/media/145001/download
https://www.fda.gov/media/145001/download
http://paperpile.com/b/hSBzsM/jar9R
http://paperpile.com/b/hSBzsM/jar9R
https://www.ema.europa.eu/en/human-regulatory/research-development/clinical-trials/clinical-trials-information-system-training-support
https://www.ema.europa.eu/en/human-regulatory/research-development/clinical-trials/clinical-trials-information-system-training-support
http://paperpile.com/b/hSBzsM/jar9R
http://paperpile.com/b/hSBzsM/jar9R
http://paperpile.com/b/hSBzsM/RpVOX
http://paperpile.com/b/hSBzsM/RpVOX
https://www.alltrials.net/news/how-to-upload-results-and-update-entries-on-clinical-trial-registers-2/
https://www.alltrials.net/news/how-to-upload-results-and-update-entries-on-clinical-trial-registers-2/
http://paperpile.com/b/hSBzsM/RpVOX
http://paperpile.com/b/hSBzsM/rgrAq
http://paperpile.com/b/hSBzsM/rgrAq
https://www.bihealth.org/en/translation/innovation-enabler/quest-center/events/webinar-clinical-trial-results-reporting-on-eudract-made-easy
https://www.bihealth.org/en/translation/innovation-enabler/quest-center/events/webinar-clinical-trial-results-reporting-on-eudract-made-easy
http://paperpile.com/b/hSBzsM/rgrAq
http://paperpile.com/b/hSBzsM/MamJr
http://paperpile.com/b/hSBzsM/MamJr
https://www.bihealth.org/en/translation/innovation-enabler/quest-center/events/workshop-on-uploading-clinical-trial-results-onto-eudract
https://www.bihealth.org/en/translation/innovation-enabler/quest-center/events/workshop-on-uploading-clinical-trial-results-onto-eudract
http://paperpile.com/b/hSBzsM/MamJr

512 Carter J, Amoils S, Armstrong N, et al. UK Health Research Analysis 2019. UK Clinical
Research Collaboration, 2020 https://hrcsonline.net/wp-content/uploads/2020/01/UK-

Health-Research-Analysis-2018-for-web-v1-28Jan2020.pdf.

513 Bell J. Life Sciences Industrial Strategy Update. Office for Life Sciences, 2020
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_d

ata/file/857348/Life_sciences_industrial_strategy update.pdf.

514 House of Commons Science and Technology Committee. Research integrity - HC 350.

House of Commons, 2018.

515 Universities lack of transparency on clinical trials ‘deeply disappointing’. UK Parliament.
2019; published online Jan 24. https://old.parliament.uk/business/committees/committees-
a-z/commons-select/science-and-technology-committee/news-parliament-2017/clinical-

trials-letters-chairs-comments-17-19/ (accessed Feb 22, 2022).

516 AllTrials. Written evidence submitted by Sense about Science (CTF0001). 2019; published
online Oct 22.
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/scienc

e-and-technology-committee/clinical-trials-transparency-followup/written/10656 3. pdf.

517 Chair comments on evidence submitted from the AllTrials campaign. UK Parliament. 2019;
published online Oct 25. https://old.parliament.uk/business/committees/committees-a-
z/commons-select/science-and-technology-committee/news-parliament-2017/chairs-

comments--clinical-trials-transparency-19-20/ (accessed Feb 25, 2022).

518 DeVito N. UK Trials and Brexit — An Update. EBM Datalab. 2019; published online Aug 21.

https://ebmdatalab.net/uk-trials-and-brexit-an-update/ (accessed May 28, 2020).

519 Secretary of State for State for Health and Social Care. Government Response to the

387


http://paperpile.com/b/hSBzsM/n0xOQ
http://paperpile.com/b/hSBzsM/n0xOQ
http://paperpile.com/b/hSBzsM/n0xOQ
http://paperpile.com/b/hSBzsM/n0xOQ
https://hrcsonline.net/wp-content/uploads/2020/01/UK-Health-Research-Analysis-2018-for-web-v1-28Jan2020.pdf
https://hrcsonline.net/wp-content/uploads/2020/01/UK-Health-Research-Analysis-2018-for-web-v1-28Jan2020.pdf
http://paperpile.com/b/hSBzsM/n0xOQ
http://paperpile.com/b/hSBzsM/JcmBm
http://paperpile.com/b/hSBzsM/JcmBm
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/857348/Life_sciences_industrial_strategy_update.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/857348/Life_sciences_industrial_strategy_update.pdf
http://paperpile.com/b/hSBzsM/JcmBm
http://paperpile.com/b/hSBzsM/FKf4M
http://paperpile.com/b/hSBzsM/FKf4M
http://paperpile.com/b/hSBzsM/FrJYe
http://paperpile.com/b/hSBzsM/FrJYe
https://old.parliament.uk/business/committees/committees-a-z/commons-select/science-and-technology-committee/news-parliament-2017/clinical-trials-letters-chairs-comments-17-19/
https://old.parliament.uk/business/committees/committees-a-z/commons-select/science-and-technology-committee/news-parliament-2017/clinical-trials-letters-chairs-comments-17-19/
https://old.parliament.uk/business/committees/committees-a-z/commons-select/science-and-technology-committee/news-parliament-2017/clinical-trials-letters-chairs-comments-17-19/
https://old.parliament.uk/business/committees/committees-a-z/commons-select/science-and-technology-committee/news-parliament-2017/clinical-trials-letters-chairs-comments-17-19/
http://paperpile.com/b/hSBzsM/dwCnh
http://paperpile.com/b/hSBzsM/dwCnh
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/science-and-technology-committee/clinical-trials-transparency-followup/written/106563.pdf
http://data.parliament.uk/writtenevidence/committeeevidence.svc/evidencedocument/science-and-technology-committee/clinical-trials-transparency-followup/written/106563.pdf
http://paperpile.com/b/hSBzsM/dwCnh
http://paperpile.com/b/hSBzsM/ALlK8
http://paperpile.com/b/hSBzsM/ALlK8
https://old.parliament.uk/business/committees/committees-a-z/commons-select/science-and-technology-committee/news-parliament-2017/chairs-comments--clinical-trials-transparency-19-20/
https://old.parliament.uk/business/committees/committees-a-z/commons-select/science-and-technology-committee/news-parliament-2017/chairs-comments--clinical-trials-transparency-19-20/
https://old.parliament.uk/business/committees/committees-a-z/commons-select/science-and-technology-committee/news-parliament-2017/chairs-comments--clinical-trials-transparency-19-20/
https://old.parliament.uk/business/committees/committees-a-z/commons-select/science-and-technology-committee/news-parliament-2017/chairs-comments--clinical-trials-transparency-19-20/
http://paperpile.com/b/hSBzsM/x0GRz
http://paperpile.com/b/hSBzsM/x0GRz
https://ebmdatalab.net/uk-trials-and-brexit-an-update/
https://ebmdatalab.net/uk-trials-and-brexit-an-update/
http://paperpile.com/b/hSBzsM/HMT0g

House of Commons Science and Technology Committee Report on Research Integrity:
Clinical Trials Transparency. 2019; published online Feb.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_d
ata/file/780632/Government_Response_to_Science_and_Technology_Committee_Report_

on_Research_Integrity_Clinical_Trials_Transparency.pdf.

520 Universities UK. The Concordat to Support Research Integrity. Universities UK, 2019
https://www.universitiesuk.ac.uk/sites/default/files/field/downloads/2021-

08/Updated%20FINAL-the-concordat-to-support-research-integrity. pdf.

521 Chalmers |. Health Research Authority’s great leap forward on UK trial registration. BMJ

2013; 347: f5776.

522 Guidance for health and social care researchers at the end of the Transition Period. Health
Research Authority. 2021; published online Dec 30. https://www.hra.nhs.uk/planning-and-
improving-research/policies-standards-legislation/guidance-health-and-social-care-

researchers-end-transition-period/ (accessed Feb 25, 2022).

523 Medicines and Healthcare products Regulatory Agency. New guidance and information for
industry from the MHRA. GOV.UK. 2021; published online Jan 1.
https://www.gov.uk/government/collections/new-guidance-and-information-for-industry-

from-the-mhra (accessed Feb 25, 2022).

524 Medicines and Healthcare products Regulatory Agency. Consultation on proposals for
legislative changes for clinical trials. GOV.UK. 2022; published online Jan 17.
https://www.gov.uk/government/consultations/consultation-on-proposals-for-legislative-

changes-for-clinical-trials (accessed Feb 25, 2022).

525 TranspariMED. Achieving Excellence in Clinical Trial Reporting: University of Nottingham

388


http://paperpile.com/b/hSBzsM/HMT0g
http://paperpile.com/b/hSBzsM/HMT0g
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/780632/Government_Response_to_Science_and_Technology_Committee_Report_on_Research_Integrity_Clinical_Trials_Transparency.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/780632/Government_Response_to_Science_and_Technology_Committee_Report_on_Research_Integrity_Clinical_Trials_Transparency.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/780632/Government_Response_to_Science_and_Technology_Committee_Report_on_Research_Integrity_Clinical_Trials_Transparency.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/780632/Government_Response_to_Science_and_Technology_Committee_Report_on_Research_Integrity_Clinical_Trials_Transparency.pdf
http://paperpile.com/b/hSBzsM/q8PCq
http://paperpile.com/b/hSBzsM/q8PCq
https://www.universitiesuk.ac.uk/sites/default/files/field/downloads/2021-08/Updated%20FINAL-the-concordat-to-support-research-integrity.pdf
https://www.universitiesuk.ac.uk/sites/default/files/field/downloads/2021-08/Updated%20FINAL-the-concordat-to-support-research-integrity.pdf
http://paperpile.com/b/hSBzsM/q8PCq
http://paperpile.com/b/hSBzsM/BnuJB
http://paperpile.com/b/hSBzsM/BnuJB
http://paperpile.com/b/hSBzsM/BnuJB
http://paperpile.com/b/hSBzsM/BnuJB
http://paperpile.com/b/hSBzsM/BnuJB
http://paperpile.com/b/hSBzsM/BnuJB
http://paperpile.com/b/hSBzsM/rwDlW
http://paperpile.com/b/hSBzsM/rwDlW
https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/guidance-health-and-social-care-researchers-end-transition-period/
https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/guidance-health-and-social-care-researchers-end-transition-period/
https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/guidance-health-and-social-care-researchers-end-transition-period/
https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/guidance-health-and-social-care-researchers-end-transition-period/
http://paperpile.com/b/hSBzsM/bsMY0
http://paperpile.com/b/hSBzsM/bsMY0
https://www.gov.uk/government/collections/new-guidance-and-information-for-industry-from-the-mhra
https://www.gov.uk/government/collections/new-guidance-and-information-for-industry-from-the-mhra
http://paperpile.com/b/hSBzsM/bsMY0
http://paperpile.com/b/hSBzsM/tuwzp
http://paperpile.com/b/hSBzsM/tuwzp
https://www.gov.uk/government/consultations/consultation-on-proposals-for-legislative-changes-for-clinical-trials
https://www.gov.uk/government/consultations/consultation-on-proposals-for-legislative-changes-for-clinical-trials
http://paperpile.com/b/hSBzsM/tuwzp
http://paperpile.com/b/hSBzsM/izW9Y

Case Study. 2019; published online April 29.

https://docs.wixstatic.com/ugd/01f35d_4cfb2dea06c744c683e800661a6a9611.pdf.

526 TranspariMED. Achieving Excellence in Clinical Trial Reporting: King’s Health Partners
Case Study. 2019; published online June 26.
https://www.transparimed.org/_files/ugd/01f35d_8741e6e98c054265bd1d611ab04b6dfe.pd

f?index=true.

527 Clinical trial transparency tools. TranspariMED. https://www.transparimed.org/resources

(accessed Feb 26, 2022).

528 Keestra SM, Rodgers F, Lenz D, Osborne R, Bruckner T, Lee S. Clinical trial reporting
performance of thirty UK universities on ClinicalTrials.gov-evaluation of a new tracking tool

for the US clinical trial registry. Trials 2021; 22: 375.

529 Begum R, Kolstoe S. Can UK NHS research ethics committees effectively monitor

publication and outcome reporting bias? BMC Med Ethics 2015; 16: 51.

530 Tompson AC, Petit-Zeman S, Goldacre B, Heneghan CJ. Getting our house in order: an
audit of the registration and publication of clinical trials supported by the National Institute
for Health Research Oxford Biomedical Research Centre and the Musculoskeletal

Biomedical Research Unit. BMJ Open 2016; 6: e009285.

531 Registering research studies. Health Research Authority. https://www.hra.nhs.uk/planning-
and-improving-research/policies-standards-legislation/research-transparency/registering-

research-studies/ (accessed Feb 26, 2022).

532 Clinical Trial Registration Audit Report 2019. Health Research Authority. 2020; published
online Oct 20. https://www.hra.nhs.uk/about-us/what-we-do/our-transparency-

agenda/clinical-trial-registration-audit-report/ (accessed Feb 26, 2022).

389


http://paperpile.com/b/hSBzsM/izW9Y
http://paperpile.com/b/hSBzsM/izW9Y
https://docs.wixstatic.com/ugd/01f35d_4cfb2dea06c744c683e800661a6a9611.pdf
https://docs.wixstatic.com/ugd/01f35d_4cfb2dea06c744c683e800661a6a9611.pdf
http://paperpile.com/b/hSBzsM/EU4sI
http://paperpile.com/b/hSBzsM/EU4sI
https://www.transparimed.org/_files/ugd/01f35d_8741e6e98c054265bd1d611ab04b6dfe.pdf?index=true
https://www.transparimed.org/_files/ugd/01f35d_8741e6e98c054265bd1d611ab04b6dfe.pdf?index=true
http://paperpile.com/b/hSBzsM/EU4sI
http://paperpile.com/b/hSBzsM/3jKlM
http://paperpile.com/b/hSBzsM/3jKlM
http://paperpile.com/b/hSBzsM/3jKlM
http://paperpile.com/b/hSBzsM/3jKlM
http://paperpile.com/b/hSBzsM/HLyhX
http://paperpile.com/b/hSBzsM/HLyhX
http://paperpile.com/b/hSBzsM/HLyhX
http://paperpile.com/b/hSBzsM/HLyhX
http://paperpile.com/b/hSBzsM/HLyhX
http://paperpile.com/b/hSBzsM/HLyhX
http://paperpile.com/b/hSBzsM/HLyhX
http://paperpile.com/b/hSBzsM/Mqdn7
http://paperpile.com/b/hSBzsM/Mqdn7
http://paperpile.com/b/hSBzsM/Mqdn7
http://paperpile.com/b/hSBzsM/Mqdn7
http://paperpile.com/b/hSBzsM/Mqdn7
http://paperpile.com/b/hSBzsM/Mqdn7
http://paperpile.com/b/hSBzsM/yVkX7
http://paperpile.com/b/hSBzsM/yVkX7
http://paperpile.com/b/hSBzsM/yVkX7
http://paperpile.com/b/hSBzsM/yVkX7
http://paperpile.com/b/hSBzsM/yVkX7
http://paperpile.com/b/hSBzsM/yVkX7
http://paperpile.com/b/hSBzsM/yVkX7
http://paperpile.com/b/hSBzsM/yVkX7
http://paperpile.com/b/hSBzsM/slWzs
http://paperpile.com/b/hSBzsM/slWzs
https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/research-transparency/registering-research-studies/
https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/research-transparency/registering-research-studies/
http://paperpile.com/b/hSBzsM/slWzs
http://paperpile.com/b/hSBzsM/KIGOo
http://paperpile.com/b/hSBzsM/KIGOo
https://www.hra.nhs.uk/about-us/what-we-do/our-transparency-agenda/clinical-trial-registration-audit-report/
https://www.hra.nhs.uk/about-us/what-we-do/our-transparency-agenda/clinical-trial-registration-audit-report/
http://paperpile.com/b/hSBzsM/KIGOo

533 Clinical Trial Registration Audit Report 2020. Health Research Authority. 2021; published
online March 18. https://www.hra.nhs.uk/planning-and-improving-research/policies-
standards-legislation/research-transparency/clinical-trial-registration-audit-report/ (accessed

Feb 26, 2022).

534 Audit of compliance with NIHR clinical trial registration requirements (2019-20). National
Institute for Health Research. 2021; published online Dec 12.
https://www.nihr.ac.uk/documents/audit-of-compliance-with-nihr-clinical-trial-registration-

requirements-2019-20/26840 (accessed Feb 28, 2022).

535 Wellcome clinical trial policy monitoring 2018-2021. Wellcome. 2021.
https://wellcome.org/grant-funding/guidance/wellcome-clinical-trial-policy-monitoring-2018-

2021 (accessed Feb 28, 2022).

536 MRC review of clinical trials. UK Research and Innovation. 2021; published online Aug 2.
https://www.ukri.org/councils/mrc/guidance-for-applicants/policies-and-guidance-for-

researchers/mrc-review-of-clinical-trials/ (accessed Feb 28, 2022).

537 Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research
(COREQ): a 32-item checklist for interviews and focus groups. Int J Qual Health Care 2007;

19: 349-57.

538 Johnson DR, Scheitle CP, Ecklund EH. Beyond the In-Person Interview? How Interview
Quality Varies Across In-person, Telephone, and Skype Interviews. Soc Sci Comput Rev

2021; 39: 1142-58.

539 Thunberg S, Arnell L. Pioneering the use of technologies in qualitative research — A

research review of the use of digital interviews. Int J Soc Res Methodol 2021; : 1-12.

540 Krouwel M, Jolly K, Greenfield S. Comparing Skype (video calling) and in-person qualitative

390


http://paperpile.com/b/hSBzsM/3eywp
http://paperpile.com/b/hSBzsM/3eywp
https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/research-transparency/clinical-trial-registration-audit-report/
https://www.hra.nhs.uk/planning-and-improving-research/policies-standards-legislation/research-transparency/clinical-trial-registration-audit-report/
http://paperpile.com/b/hSBzsM/3eywp
http://paperpile.com/b/hSBzsM/3eywp
http://paperpile.com/b/hSBzsM/uB9af
http://paperpile.com/b/hSBzsM/uB9af
https://www.nihr.ac.uk/documents/audit-of-compliance-with-nihr-clinical-trial-registration-requirements-2019-20/26840
https://www.nihr.ac.uk/documents/audit-of-compliance-with-nihr-clinical-trial-registration-requirements-2019-20/26840
http://paperpile.com/b/hSBzsM/uB9af
http://paperpile.com/b/hSBzsM/HpNRx
http://paperpile.com/b/hSBzsM/HpNRx
https://wellcome.org/grant-funding/guidance/wellcome-clinical-trial-policy-monitoring-2018-2021
https://wellcome.org/grant-funding/guidance/wellcome-clinical-trial-policy-monitoring-2018-2021
http://paperpile.com/b/hSBzsM/HpNRx
http://paperpile.com/b/hSBzsM/3svNn
http://paperpile.com/b/hSBzsM/3svNn
https://www.ukri.org/councils/mrc/guidance-for-applicants/policies-and-guidance-for-researchers/mrc-review-of-clinical-trials/
https://www.ukri.org/councils/mrc/guidance-for-applicants/policies-and-guidance-for-researchers/mrc-review-of-clinical-trials/
http://paperpile.com/b/hSBzsM/3svNn
http://paperpile.com/b/hSBzsM/1jpVe
http://paperpile.com/b/hSBzsM/1jpVe
http://paperpile.com/b/hSBzsM/1jpVe
http://paperpile.com/b/hSBzsM/1jpVe
http://paperpile.com/b/hSBzsM/1jpVe
http://paperpile.com/b/hSBzsM/1jpVe
http://paperpile.com/b/hSBzsM/fG8Ms
http://paperpile.com/b/hSBzsM/fG8Ms
http://paperpile.com/b/hSBzsM/fG8Ms
http://paperpile.com/b/hSBzsM/fG8Ms
http://paperpile.com/b/hSBzsM/fG8Ms
http://paperpile.com/b/hSBzsM/fG8Ms
http://paperpile.com/b/hSBzsM/fG8Ms
http://paperpile.com/b/hSBzsM/k1s2L
http://paperpile.com/b/hSBzsM/k1s2L
http://paperpile.com/b/hSBzsM/k1s2L
http://paperpile.com/b/hSBzsM/k1s2L
http://paperpile.com/b/hSBzsM/3mJpM

interview modes in a study of people with irritable bowel syndrome - an exploratory

comparative analysis. BMC Med Res Methodol 2019; 19: 219.

541 Irani E. The Use of Videoconferencing for Qualitative Interviewing: Opportunities,

Challenges, and Considerations. Clin Nurs Res 2019; 28: 3-8.

542 Brinkmann S. Unstructured and Semi-Structured Interviewing. In: Leavy P, ed. The Oxford

Handbook of Qualitative Research. Oxford: Oxford University Press, 2014: 277-99.

543 DeJonckheere M, Vaughn LM. Semistructured interviewing in primary care research: a

balance of relationship and rigour. Fam Med Community Health 2019; 7: e000057.

544 Kallio H, Pietila A-M, Johnson M, Kangasniemi M. Systematic methodological review:
developing a framework for a qualitative semi-structured interview guide. J Adv Nurs 2016;

72: 2954-65.

545 Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006; 3: 77—

101.

546 Ritchie J, Spencer L. Qualitative data analysis for applied policy research. In: Analyzing

Qualitative Data. Routledge, 1994: 173-94.

547 Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method for the
analysis of qualitative data in multi-disciplinary health research. BMC Med Res Methodol

2013; 13: 117.

548 UK Data Service. Research data management — UK Data Service.
https://ukdataservice.ac.uk/learning-hub/research-data-management/ (accessed March 18,

2022).

549 Hennink MM, Kaiser BN, Marconi VC. Code Saturation Versus Meaning Saturation: How

391


http://paperpile.com/b/hSBzsM/3mJpM
http://paperpile.com/b/hSBzsM/3mJpM
http://paperpile.com/b/hSBzsM/3mJpM
http://paperpile.com/b/hSBzsM/3mJpM
http://paperpile.com/b/hSBzsM/3mJpM
http://paperpile.com/b/hSBzsM/3mJpM
http://paperpile.com/b/hSBzsM/9CcXE
http://paperpile.com/b/hSBzsM/9CcXE
http://paperpile.com/b/hSBzsM/9CcXE
http://paperpile.com/b/hSBzsM/9CcXE
http://paperpile.com/b/hSBzsM/9CcXE
http://paperpile.com/b/hSBzsM/9CcXE
http://paperpile.com/b/hSBzsM/UeC5t
http://paperpile.com/b/hSBzsM/UeC5t
http://paperpile.com/b/hSBzsM/bJKzi
http://paperpile.com/b/hSBzsM/bJKzi
http://paperpile.com/b/hSBzsM/bJKzi
http://paperpile.com/b/hSBzsM/bJKzi
http://paperpile.com/b/hSBzsM/bJKzi
http://paperpile.com/b/hSBzsM/bJKzi
http://paperpile.com/b/hSBzsM/5nsyE
http://paperpile.com/b/hSBzsM/5nsyE
http://paperpile.com/b/hSBzsM/5nsyE
http://paperpile.com/b/hSBzsM/5nsyE
http://paperpile.com/b/hSBzsM/5nsyE
http://paperpile.com/b/hSBzsM/5nsyE
http://paperpile.com/b/hSBzsM/jhqT2
http://paperpile.com/b/hSBzsM/jhqT2
http://paperpile.com/b/hSBzsM/jhqT2
http://paperpile.com/b/hSBzsM/jhqT2
http://paperpile.com/b/hSBzsM/jhqT2
http://paperpile.com/b/hSBzsM/jhqT2
http://paperpile.com/b/hSBzsM/rT5NE
http://paperpile.com/b/hSBzsM/rT5NE
http://paperpile.com/b/hSBzsM/BZ2fU
http://paperpile.com/b/hSBzsM/BZ2fU
http://paperpile.com/b/hSBzsM/BZ2fU
http://paperpile.com/b/hSBzsM/BZ2fU
http://paperpile.com/b/hSBzsM/BZ2fU
http://paperpile.com/b/hSBzsM/BZ2fU
http://paperpile.com/b/hSBzsM/BZ2fU
http://paperpile.com/b/hSBzsM/tYOTv
http://paperpile.com/b/hSBzsM/tYOTv
https://ukdataservice.ac.uk/learning-hub/research-data-management/
https://ukdataservice.ac.uk/learning-hub/research-data-management/
http://paperpile.com/b/hSBzsM/tYOTv
http://paperpile.com/b/hSBzsM/uQKk6

Many Interviews Are Enough? Qual Health Res 2017; 27: 591-608.

550 Guest G, Bunce A, Johnson L. How Many Interviews Are Enough?: An Experiment with

Data Saturation and Variability. Field methods 2006; 18: 59-82.

551 Speich B, Gloy VL, Klatte K, et al. Reliability of Trial Information Across Registries for Trials

With Multiple Registrations: A Systematic Review. JAMA Netw Open 2021; 4: €2128898.

552 Hopkins C, Sydes M, Murray G, et al. UK publicly funded Clinical Trials Units supported a
controlled access approach to share individual participant data but highlighted concerns. J

Clin Epidemiol 2016; 70: 17-25.

553 Clinical Trials Transformation Initiative. CTTI. 2019; published online Nov 19. https://ctti-

clinicaltrials.org/ (accessed Feb 28, 2022).

554 DiMaggio PJ, Powell WW. The Iron Cage Reuvisited: Institutional Isomorphism and

Collective Rationality in Organizational Fields. Am Sociol Rev 1983; 48: 147-60.

555 Richard Scott W, Ruef M, Mendel PJ, Caronna CA. Institutional Change and Healthcare
Organizations: From Professional Dominance to Managed Care. Chicago: University of

Chicago Press, 2000.

556 Macfarlane F, Barton-Sweeney C, Woodard F, Greenhalgh T. Achieving and sustaining
profound institutional change in healthcare: case study using neo-institutional theory. Soc

Sci Med 2013; 80: 10-8.

557 Bruckner T. Clinical Trial Transparency at German Universities: Mapping Unreported Drug
Trials. TranspariMED and BUKOpharma, 2019 https://988e032c-518c-4d3b-b8e1l-
0f903f16a792.filesusr.com/ugd/01f35d_c445b2912cf344d58490069762868c90.pdf?index=t

rue.

392


http://paperpile.com/b/hSBzsM/uQKk6
http://paperpile.com/b/hSBzsM/uQKk6
http://paperpile.com/b/hSBzsM/uQKk6
http://paperpile.com/b/hSBzsM/uQKk6
http://paperpile.com/b/hSBzsM/uQKk6
http://paperpile.com/b/hSBzsM/J9dFo
http://paperpile.com/b/hSBzsM/J9dFo
http://paperpile.com/b/hSBzsM/J9dFo
http://paperpile.com/b/hSBzsM/J9dFo
http://paperpile.com/b/hSBzsM/J9dFo
http://paperpile.com/b/hSBzsM/J9dFo
http://paperpile.com/b/hSBzsM/68Ltk
http://paperpile.com/b/hSBzsM/68Ltk
http://paperpile.com/b/hSBzsM/68Ltk
http://paperpile.com/b/hSBzsM/68Ltk
http://paperpile.com/b/hSBzsM/68Ltk
http://paperpile.com/b/hSBzsM/68Ltk
http://paperpile.com/b/hSBzsM/68Ltk
http://paperpile.com/b/hSBzsM/68Ltk
http://paperpile.com/b/hSBzsM/nj8on
http://paperpile.com/b/hSBzsM/nj8on
http://paperpile.com/b/hSBzsM/nj8on
http://paperpile.com/b/hSBzsM/nj8on
http://paperpile.com/b/hSBzsM/nj8on
http://paperpile.com/b/hSBzsM/nj8on
http://paperpile.com/b/hSBzsM/nj8on
http://paperpile.com/b/hSBzsM/nj8on
http://paperpile.com/b/hSBzsM/nj8on
http://paperpile.com/b/hSBzsM/Gjjw0
http://paperpile.com/b/hSBzsM/Gjjw0
https://ctti-clinicaltrials.org/
https://ctti-clinicaltrials.org/
http://paperpile.com/b/hSBzsM/AlypG
http://paperpile.com/b/hSBzsM/AlypG
http://paperpile.com/b/hSBzsM/AlypG
http://paperpile.com/b/hSBzsM/AlypG
http://paperpile.com/b/hSBzsM/AlypG
http://paperpile.com/b/hSBzsM/AlypG
http://paperpile.com/b/hSBzsM/xjWyp
http://paperpile.com/b/hSBzsM/xjWyp
http://paperpile.com/b/hSBzsM/xjWyp
http://paperpile.com/b/hSBzsM/wAv0Z
http://paperpile.com/b/hSBzsM/wAv0Z
http://paperpile.com/b/hSBzsM/wAv0Z
http://paperpile.com/b/hSBzsM/wAv0Z
http://paperpile.com/b/hSBzsM/wAv0Z
http://paperpile.com/b/hSBzsM/wAv0Z
http://paperpile.com/b/hSBzsM/wAv0Z
http://paperpile.com/b/hSBzsM/QCYtr
http://paperpile.com/b/hSBzsM/QCYtr
https://988e032c-518c-4d3b-b8e1-0f903f16a792.filesusr.com/ugd/01f35d_c445b2912cf344d58490069762868c90.pdf?index=true
https://988e032c-518c-4d3b-b8e1-0f903f16a792.filesusr.com/ugd/01f35d_c445b2912cf344d58490069762868c90.pdf?index=true
https://988e032c-518c-4d3b-b8e1-0f903f16a792.filesusr.com/ugd/01f35d_c445b2912cf344d58490069762868c90.pdf?index=true
https://988e032c-518c-4d3b-b8e1-0f903f16a792.filesusr.com/ugd/01f35d_c445b2912cf344d58490069762868c90.pdf?index=true

558 Rischemeyer G. The lack of disclosure of study results can harm your health! Cochrane
Germany. 2020; published online Jan 23. https://www.cochrane.de/news/die-mangelnde-
offenlegung-von-studienergebnissen-kann-ihrer-gesundheit-schaden (accessed March 5,

2022).

559 Taylor M. Shining light on wasteful clinical trials. SpringerNature Sustainability Community.
2022; published online Jan 31.
https://sustainabilitycommunity.springernature.com/posts/shining-light-on-wasteful-clinical-

trials (accessed Feb 20, 2022).

560 Benjamin A. Audit: how to do it in practice. BMJ 2008; 336: 1241-5.

561 Williamson E, Bhaskaran K, Walker A, Smeeth L, Goldacre B. The Authors Respond.

Epidemiology. 2021; 32: e2-3.

562 Robinson KA, Dickersin K. Development of a highly sensitive search strategy for the

retrieval of reports of controlled trials using PubMed. Int J Epidemiol 2002; 31: 150-3.

563 Biondi-Zoccai GGL, Agostoni P, Abbate A, Testa L, Burzotta F. A simple hint to improve
Robinson and Dickersin’s highly sensitive PubMed search strategy for controlled clinical

trials. Int J Epidemiol 2005; 34: 224-5; author reply 225.

564 Lohonen J, Isohanni M, Nieminen P, Miettunen J. A guide for medical information searches
of bibliographic databases - psychiatric research as an example. Int J Circumpolar Health

2009; 68: 394-404.

565 Boon B. Bibliographic Research. In: Allen M, ed. The SAGE Encyclopedia of

Communication Research Methods. Thousand Oaks: SAGE Publications, 2018.

566 Block JH, Fisch C. Eight tips and questions for your bibliographic study in business and

393


http://paperpile.com/b/hSBzsM/mbajl
http://paperpile.com/b/hSBzsM/mbajl
https://www.cochrane.de/news/die-mangelnde-offenlegung-von-studienergebnissen-kann-ihrer-gesundheit-schaden
https://www.cochrane.de/news/die-mangelnde-offenlegung-von-studienergebnissen-kann-ihrer-gesundheit-schaden
http://paperpile.com/b/hSBzsM/mbajl
http://paperpile.com/b/hSBzsM/mbajl
http://paperpile.com/b/hSBzsM/l2eg6
http://paperpile.com/b/hSBzsM/l2eg6
https://sustainabilitycommunity.springernature.com/posts/shining-light-on-wasteful-clinical-trials
https://sustainabilitycommunity.springernature.com/posts/shining-light-on-wasteful-clinical-trials
http://paperpile.com/b/hSBzsM/l2eg6
http://paperpile.com/b/hSBzsM/5bnXq
http://paperpile.com/b/hSBzsM/5bnXq
http://paperpile.com/b/hSBzsM/5bnXq
http://paperpile.com/b/hSBzsM/5bnXq
http://paperpile.com/b/hSBzsM/5bnXq
http://paperpile.com/b/hSBzsM/NF37U
http://paperpile.com/b/hSBzsM/NF37U
http://paperpile.com/b/hSBzsM/NF37U
http://paperpile.com/b/hSBzsM/NF37U
http://paperpile.com/b/hSBzsM/4cauY
http://paperpile.com/b/hSBzsM/4cauY
http://paperpile.com/b/hSBzsM/4cauY
http://paperpile.com/b/hSBzsM/4cauY
http://paperpile.com/b/hSBzsM/4cauY
http://paperpile.com/b/hSBzsM/4cauY
http://paperpile.com/b/hSBzsM/9H9No
http://paperpile.com/b/hSBzsM/9H9No
http://paperpile.com/b/hSBzsM/9H9No
http://paperpile.com/b/hSBzsM/9H9No
http://paperpile.com/b/hSBzsM/9H9No
http://paperpile.com/b/hSBzsM/9H9No
http://paperpile.com/b/hSBzsM/9H9No
http://paperpile.com/b/hSBzsM/5zYj8
http://paperpile.com/b/hSBzsM/5zYj8
http://paperpile.com/b/hSBzsM/5zYj8
http://paperpile.com/b/hSBzsM/5zYj8
http://paperpile.com/b/hSBzsM/5zYj8
http://paperpile.com/b/hSBzsM/5zYj8
http://paperpile.com/b/hSBzsM/5zYj8
http://paperpile.com/b/hSBzsM/MFwNQ
http://paperpile.com/b/hSBzsM/MFwNQ
http://paperpile.com/b/hSBzsM/DpYaX

management research. Management Review Quarterly 2020; 70: 307-12.

567 Munafo M, Neill J. Null is beautiful: On the importance of publishing null results. J

Psychopharmacol 2016; 30: 585.

568 The importance of no evidence. Nat Hum Behav 2019; 3: 197.

569 Chambers CD, Tzavella L. The past, present and future of Registered Reports. Nat Hum

Behav 2022; 6; 29-42.

570 Califf RM, Zarin D. Complete, Rapid Reporting of Clinical Trials: A Necessary Component
of the Pandemic Response. Medium. 2021; published online Jan 4.
https://califf001.medium.com/complete-rapid-reporting-of-clinical-trials-a-necessary-

component-of-the-pandemic-response-aal58eblalcb (accessed April 6, 2021).

571 EBM Datalab. EU TrialsTracker. EU TrialsTracker. 2018. https://eu.trialstracker.net/

(accessed Oct 12, 2018).

572 Bruckner T. Clinical Trial Transparency in Norway: Mapping unreported drug trials.

TranspariMED, 2021 https://www.transparimed.org/single-post/legemiddelverket-ctimp.

573 McMahon AD, Conway DI, Macdonald TM, Mclnnes GT. The unintended consequences of

clinical trials regulations. PLoS Med 2009; 3: e1000131.

574 Moher D, Hopewell S, Schulz KF, et al. CONSORT 2010 explanation and elaboration:

updated guidelines for reporting parallel group randomised trials. BMJ 2010; 340: c869.

575 Thompson BM. Unpacking Averages: Connecting Published Clinical Trials with FDA Drug
Approvals. TranspariMED. 2022; published online April 13.

https://www.transparimed.org/single-post/fda-nct (accessed April 14, 2022).

394


http://paperpile.com/b/hSBzsM/DpYaX
http://paperpile.com/b/hSBzsM/DpYaX
http://paperpile.com/b/hSBzsM/DpYaX
http://paperpile.com/b/hSBzsM/DpYaX
http://paperpile.com/b/hSBzsM/DpYaX
http://paperpile.com/b/hSBzsM/pxN9
http://paperpile.com/b/hSBzsM/pxN9
http://paperpile.com/b/hSBzsM/pxN9
http://paperpile.com/b/hSBzsM/pxN9
http://paperpile.com/b/hSBzsM/pxN9
http://paperpile.com/b/hSBzsM/pxN9
http://paperpile.com/b/hSBzsM/LEp4
http://paperpile.com/b/hSBzsM/LEp4
http://paperpile.com/b/hSBzsM/LEp4
http://paperpile.com/b/hSBzsM/LEp4
http://paperpile.com/b/hSBzsM/LEp4
http://paperpile.com/b/hSBzsM/GLhm
http://paperpile.com/b/hSBzsM/GLhm
http://paperpile.com/b/hSBzsM/GLhm
http://paperpile.com/b/hSBzsM/GLhm
http://paperpile.com/b/hSBzsM/GLhm
http://paperpile.com/b/hSBzsM/GLhm
http://paperpile.com/b/hSBzsM/mtcFw
http://paperpile.com/b/hSBzsM/mtcFw
https://califf001.medium.com/complete-rapid-reporting-of-clinical-trials-a-necessary-component-of-the-pandemic-response-aa158eb1a1cb
https://califf001.medium.com/complete-rapid-reporting-of-clinical-trials-a-necessary-component-of-the-pandemic-response-aa158eb1a1cb
http://paperpile.com/b/hSBzsM/mtcFw
http://paperpile.com/b/hSBzsM/tEbhJ
http://paperpile.com/b/hSBzsM/tEbhJ
http://paperpile.com/b/hSBzsM/tEbhJ
http://paperpile.com/b/hSBzsM/tEbhJ
http://paperpile.com/b/hSBzsM/sLwIG
http://paperpile.com/b/hSBzsM/sLwIG
https://www.transparimed.org/single-post/legemiddelverket-ctimp
https://www.transparimed.org/single-post/legemiddelverket-ctimp
http://paperpile.com/b/hSBzsM/ukwRT
http://paperpile.com/b/hSBzsM/ukwRT
http://paperpile.com/b/hSBzsM/ukwRT
http://paperpile.com/b/hSBzsM/ukwRT
http://paperpile.com/b/hSBzsM/ukwRT
http://paperpile.com/b/hSBzsM/ukwRT
http://paperpile.com/b/hSBzsM/HAMk
http://paperpile.com/b/hSBzsM/HAMk
http://paperpile.com/b/hSBzsM/HAMk
http://paperpile.com/b/hSBzsM/HAMk
http://paperpile.com/b/hSBzsM/HAMk
http://paperpile.com/b/hSBzsM/HAMk
http://paperpile.com/b/hSBzsM/HAMk
http://paperpile.com/b/hSBzsM/HAMk
http://paperpile.com/b/hSBzsM/8d4j
http://paperpile.com/b/hSBzsM/8d4j
https://www.transparimed.org/single-post/fda-nct
https://www.transparimed.org/single-post/fda-nct

576 Cristea I, Naudet F, Miguel C. Discrepancies between publication, protocol and registration.
OSF Preprints. 2021; published online May 12. https://osf.io/ne26f/ (accessed April 14,

2022).

577 Reproducibility of Research inquiry launched. UK Parliament. 2021; published online July
23. https://committees.parliament.uk/work/1433/reproducibility-and-research-
integrity/news/156859/reproducibility-of-research-inquiry-launched/ (accessed April 14,

2022).

578 Clinical Trial Transparency. TranspariMED. https://www.transparimed.org/ (accessed April

14, 2022).

579 Munafo MR, Chambers CD, Collins AM, Fortunato L, Macleod MR. Research Culture and

Reproducibility. Trends Cogn Sci 2020; 24: 91-3.

580 International Networks. UKRN. https://www.ukrn.org/international-networks/ (accessed April

14, 2022).

581 Suber P. Open-Access Timeline (formerly: FOS Timeline). 2009; published online Feb 2.
https://dash.harvard.edu/bitstream/handle/1/4724185/suber_timeline.htm (accessed April

14, 2022).

582 Read the Declaration. Budapest Open Access Initiative. 2002; published online Feb 14.

https://www.budapestopenaccessinitiative.org/read/ (accessed April 14, 2022).

583 Joseph H. The open access movement grows up: taking stock of a revolution. PLoS Biol

2013; 11: e1001686.

584 Open Access Policy - Grant Funding. Wellcome. https://wellcome.org/grant-

funding/guidance/open-access-guidance/open-access-policy (accessed April 14, 2022).

395


http://paperpile.com/b/hSBzsM/eRQE
http://paperpile.com/b/hSBzsM/eRQE
https://osf.io/ne26f/
https://osf.io/ne26f/
http://paperpile.com/b/hSBzsM/eRQE
http://paperpile.com/b/hSBzsM/HLmL
http://paperpile.com/b/hSBzsM/HLmL
https://committees.parliament.uk/work/1433/reproducibility-and-research-integrity/news/156859/reproducibility-of-research-inquiry-launched/
https://committees.parliament.uk/work/1433/reproducibility-and-research-integrity/news/156859/reproducibility-of-research-inquiry-launched/
http://paperpile.com/b/hSBzsM/HLmL
http://paperpile.com/b/hSBzsM/HLmL
http://paperpile.com/b/hSBzsM/PzK2
http://paperpile.com/b/hSBzsM/PzK2
http://paperpile.com/b/hSBzsM/PzK2
http://paperpile.com/b/hSBzsM/PzK2
http://paperpile.com/b/hSBzsM/avcz
http://paperpile.com/b/hSBzsM/avcz
http://paperpile.com/b/hSBzsM/avcz
http://paperpile.com/b/hSBzsM/avcz
http://paperpile.com/b/hSBzsM/avcz
http://paperpile.com/b/hSBzsM/avcz
http://paperpile.com/b/hSBzsM/BUC1
http://paperpile.com/b/hSBzsM/BUC1
http://paperpile.com/b/hSBzsM/BUC1
http://paperpile.com/b/hSBzsM/BUC1
http://paperpile.com/b/hSBzsM/E8WL
http://paperpile.com/b/hSBzsM/E8WL
https://dash.harvard.edu/bitstream/handle/1/4724185/suber_timeline.htm
https://dash.harvard.edu/bitstream/handle/1/4724185/suber_timeline.htm
http://paperpile.com/b/hSBzsM/E8WL
http://paperpile.com/b/hSBzsM/hnL5
http://paperpile.com/b/hSBzsM/hnL5
https://www.budapestopenaccessinitiative.org/read/
https://www.budapestopenaccessinitiative.org/read/
http://paperpile.com/b/hSBzsM/gDl7
http://paperpile.com/b/hSBzsM/gDl7
http://paperpile.com/b/hSBzsM/gDl7
http://paperpile.com/b/hSBzsM/gDl7
http://paperpile.com/b/hSBzsM/gDl7
http://paperpile.com/b/hSBzsM/gDl7
http://paperpile.com/b/hSBzsM/4fLl
http://paperpile.com/b/hSBzsM/4fLl
https://wellcome.org/grant-funding/guidance/open-access-guidance/open-access-policy
https://wellcome.org/grant-funding/guidance/open-access-guidance/open-access-policy

585 Policy on Open Access. Cancer Research UK. 2014; published online March 21.
https://www.cancerresearchuk.org/funding-for-researchers/applying-for-funding/policies-

that-affect-your-grant/policy-on-open-access (accessed April 14, 2022).

586 NIHR Open Access publication policy - for publications submitted on or after 1 June 2022.
National Institute for Healthcare Research. 2021; published online Oct 8.
https://www.nihr.ac.uk/documents/nihr-open-access-policy/28999 (accessed April 14,

2022).

587 Plan S. Coalition S. https://www.coalition-s.org/ (accessed April 14, 2022).

588 Higher Funding Council of England. Draft guidance on submissions (2018/01).
https://www.ref.ac.uk/publications/2018/draftguidanceonsubmissions201801.html

(accessed April 14, 2022).

589 Beall J. The Open-Access Movement is Not Really about Open Access. tripleC:
Communication, Capitalism & Critiqgue Open Access Journal for a Global Sustainable

Information Society 2013; 11: 589-97.

590 Anderson R. The Tyranny of Unintended Consequences: Richard Poynder on Open Access
and the Open Access Movement. The Scholarly Kitchen. 2019; published online Nov 25.
https://scholarlykitchen.sspnet.org/2019/11/25/the-tyranny-of-unintended-consequences-
richard-poynder-on-open-access-and-the-open-access-movement/ (accessed April 14,

2022).

591 Blanco D, Schroter S, Aldcroft A, et al. Effect of an editorial intervention to improve the
completeness of reporting of randomised trials: a randomised controlled trial. BMJ Open

2020; 10: e036799.

592 Cardno C. Policy Document Analysis: A Practical Educational Leadership Tool and a

396


http://paperpile.com/b/hSBzsM/yIBE
http://paperpile.com/b/hSBzsM/yIBE
https://www.cancerresearchuk.org/funding-for-researchers/applying-for-funding/policies-that-affect-your-grant/policy-on-open-access
https://www.cancerresearchuk.org/funding-for-researchers/applying-for-funding/policies-that-affect-your-grant/policy-on-open-access
http://paperpile.com/b/hSBzsM/yIBE
http://paperpile.com/b/hSBzsM/GG7J
http://paperpile.com/b/hSBzsM/GG7J
https://www.nihr.ac.uk/documents/nihr-open-access-policy/28999
https://www.nihr.ac.uk/documents/nihr-open-access-policy/28999
http://paperpile.com/b/hSBzsM/GG7J
http://paperpile.com/b/hSBzsM/XzYn
http://paperpile.com/b/hSBzsM/XzYn
http://paperpile.com/b/hSBzsM/XzYn
http://paperpile.com/b/hSBzsM/E49Y
http://paperpile.com/b/hSBzsM/E49Y
https://www.ref.ac.uk/publications/2018/draftguidanceonsubmissions201801.html
https://www.ref.ac.uk/publications/2018/draftguidanceonsubmissions201801.html
http://paperpile.com/b/hSBzsM/E49Y
http://paperpile.com/b/hSBzsM/ddej
http://paperpile.com/b/hSBzsM/ddej
http://paperpile.com/b/hSBzsM/ddej
http://paperpile.com/b/hSBzsM/ddej
http://paperpile.com/b/hSBzsM/ddej
http://paperpile.com/b/hSBzsM/ddej
http://paperpile.com/b/hSBzsM/ddej
http://paperpile.com/b/hSBzsM/hDlD
http://paperpile.com/b/hSBzsM/hDlD
https://scholarlykitchen.sspnet.org/2019/11/25/the-tyranny-of-unintended-consequences-richard-poynder-on-open-access-and-the-open-access-movement/
https://scholarlykitchen.sspnet.org/2019/11/25/the-tyranny-of-unintended-consequences-richard-poynder-on-open-access-and-the-open-access-movement/
http://paperpile.com/b/hSBzsM/hDlD
http://paperpile.com/b/hSBzsM/hDlD
http://paperpile.com/b/hSBzsM/Ayxj8
http://paperpile.com/b/hSBzsM/Ayxj8
http://paperpile.com/b/hSBzsM/Ayxj8
http://paperpile.com/b/hSBzsM/Ayxj8
http://paperpile.com/b/hSBzsM/Ayxj8
http://paperpile.com/b/hSBzsM/Ayxj8
http://paperpile.com/b/hSBzsM/Ayxj8
http://paperpile.com/b/hSBzsM/Ayxj8
http://paperpile.com/b/hSBzsM/Ayxj8
http://paperpile.com/b/hSBzsM/2npsb

Qualitative Research Method. Educational Administration: Theory and Practice 2018; 24:

623-40.

593 Fessl S. New EU Protocol Aims to Improve Clinical Trial Transparency. The Scientist
Magazine. 2022; published online Feb 16. https://www.the-scientist.com/news-opinion/new-

eu-protocol-aims-to-improve-clinical-trial-transparency-69712 (accessed March 14, 2022).

397


http://paperpile.com/b/hSBzsM/2npsb
http://paperpile.com/b/hSBzsM/2npsb
http://paperpile.com/b/hSBzsM/2npsb
http://paperpile.com/b/hSBzsM/2npsb
http://paperpile.com/b/hSBzsM/2npsb
http://paperpile.com/b/hSBzsM/2npsb
http://paperpile.com/b/hSBzsM/wLcm6
http://paperpile.com/b/hSBzsM/wLcm6
https://www.the-scientist.com/news-opinion/new-eu-protocol-aims-to-improve-clinical-trial-transparency-69712
https://www.the-scientist.com/news-opinion/new-eu-protocol-aims-to-improve-clinical-trial-transparency-69712
http://paperpile.com/b/hSBzsM/wLcm6

