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Enhancement of the Scientific Process and Transparency of Observational Epidemiology Studies

1. EXECUTIVE SUMMARY

In September 2009, the European Centre for Ecattodgy and Toxicology of Chemicals
(ECETOC) held a workshop at the Royal College ofdiians to discuss how the transparency
in the design, conduct and report of observati@padlemiology studies can be improved. This
report summarises the recommendations of this vkogks how the improvements could be
achieved, and the contribution that ECETOC andrajheups might make.

Over 30 experts including practitioners, editorsnafdical journals and scientists from regulatory
bodies attended the workshop.

The workshop participants recognised several kaytpoelated to enhancing the transparency of
observational epidemiology studies. These are:

1.1 Registering observational epidemiology studies

There is evidence that a proportion of observati@mdemiology studies are not published,
either because they are not submitted for pubtinatir because they were rejected by journals.
This results in selective reporting and publicatiies, accompanied by a distorted representation
of observational study findings in the open scianliterature. One solution to this problem is to
create a system for tracking, organising and digssing information about observational
epidemiology studies in a similar way to clinicablks. Currently such trials are recorded in
databases such as the WHO International ClinidalS'Registry Platform (ICTRP), the ISRCTN
register or the ClinicalTrials.gov register. Pbbsi existing registers, such as the
ClinicalTrials.gov register, which already containgbservational epidemiology studies
(approximately 16% of the total number of registnas) could be adapted and expanded with
new data elements to accommodate all types of eésenal epidemiology studies.

The main benefits of registering observational epitblogy studies were considered by the
workshop participants to be:

» Increasing the transparency and thus credibilitylifervational epidemiologic research;
» improving the peer-review process, and ethical esp#f conducted studies;
» having the totality of the evidence availableuU€l a register were complete.

Increasing the transparency (transparency)

Registering observational studies including precdjgel elements such as the& priori
hypotheses, the study protocol, any amendmentssttidy results and information about their
publication in a central global register would hapntify which studies have been or are being
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conducted on a specific topic, to determine whi¢hthese studies have been published and
whether the totality of the results obtained hagerbreported. Such a register would help to
prevent selective reporting and could reduce ifalimiinate publication bias.

Improving the peer-review process and ethical aspects (ethics)

Registering observational studies would enable -pmgewers to better evaluate submitted
manuscripts. Reviewers could compare the repastiedy results with the registered protocol
and differentiate between hypothesis driven reguitshypothesis generating activities.

Finally, an OSR has an ethical justification thateeges from the moral obligation of the

investigator towards the study subjects, who ireeégstme and effort to participate in the study,
and to both society and the scientific communitynake the best use of the collected information
and make the results available to as large an acelia@s possible.

Having the universe of the evidence available (universality)

Observational epidemiology results are essentifdrimation for society, since they provide
valuable evidence on the aetiology of disease hns form the basis for preventive actions. As
noted above, it is an ethical obligation of invgators to make the best use of the scientific
information gained by studying humans, to make bestof human and financial resources and
to disseminate the results to the best of theiabi#iies. The confidence that can be ascribed to
this body of literature depends, to a great extent,the confidence that all the available
information is available for review.

At the workshop the potential disadvantages of &RQvere also addressed. Registration with
an OSR does require an effort on the part of tireipal investigator to provide the needed study
details. This was the only disadvantage of an @&iRwas noted. It was therefore important for
the success of this initiative that the registraioocess be simple, efficient, and easily updated.

1.2 Starting research and collecting empirical evidence for the need of registering
observational epidemiology studies

The conceptual arguments for registering obsematiepidemiology studies (as outlined above)
need to be supported by empirical evidence and pkemof specific benefits for the stakeholders
involved (investigators, policy-makers, regulator@search organisations, journal editors,
consumers and society at large). At present,avidence is largely anecdotal, and only specific
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case studies are available. Similar evidence Ifarcal trials strongly increased support for the
now required registration of drug trials.

Some exploratory research has been undertakerstbated an increased risk of false positive
outcomes from non hypothesis driven research (Sveheh, 2001) and in many systematic
reviews funnel plot analyses indicate the presefaederreporting of smaller negative studies
(Duval and Tweedie, 2000; Moremb al, 2009). More research is needed to demonstrate th
registration could indeed help to obtain the mostbiased estimates of associations from
observational epidemiology studies.

1.3 Convincing stakeholders about the need of registering epidemiology studies

The workshop participants recognised that it may aeprotracted process to convince
stakeholders about the need for registering obdena epidemiology studies. Success is only
to be expected if it can be shown that registratidlhimprove our ability to characterise true

associations of exposures with disease risks lnyed@sing transparency. To this end, illustrative
case studies should be developed and a comprebensimparison of the outcomes from
registered versus non-registered studies wouldperitant (see also above).

Most support in this process is expected from theg® would benefit from registering
observational epidemiology studies, such as patiekers, regulators, institutional review boards
(IRBs)/ethics committees, public health practitimdunding agencies, and journal editors. The
position of journal editors and their cooperatinrthis process is seen as key, as has been shown
in the clinical trials area. The workshop part&igs did not come to a consensus on whether
registration would be required or voluntary. |&thatter it could be stated that potential authors
would be encouraged to register and comply withSA®OBE guidelines (von Elm, 2007) as
part of a quality standard and quality indicatarjéaurnal articles.

1.4 Other approachesto enhance the transparency and credibility of observational
epidemiology studies

Registering observational studies is one of sevevals to enhance the transparency and
credibility of epidemiological research. Data shgrand collaborative efforts such as the

Cochrane Collaboration would also contribute tcséhebjectives. In this respect reference was
made to an initiative several years ago to develoigelines for archiving, and documenting

epidemiology studies; Good Epidemiological PracliG&P). It was recognised that increasing
awareness and engaging the broader scientific cantyrin these discussions will take time.
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1.5 Deciding who will take the lead to bring this project forward

There was agreement that it would be most effeciivéhe next steps would be led by
epidemiologic practitioners, their professionaloasations and journal editors. The first steps
needed may begin with discussions within profesdiaroups, at meetings of professional
societies, ideally with the type of examples aswioy and how an OSR would increase
transparency.

1.6 Theroleof ECETOC in the process

If the idea of registering observational epidenggistudies gathers momentum, ECETOC is
happy to organise another workshop in 2 to 3 yeareview progress and to facilitate further
development of the initiative. However, it is noather up to the epidemiologic community to
bring the matter forward.
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2. INTRODUCTION

Observational epidemiology studies have greatlytrdmuted to the identification of causes of
disease. There is a general consensus on theralesdasigns and methods applied in
observational epidemiology studies which have beetensively described in textbooks and
methodological publications. However, the sciéntifrocess for conducting observational
epidemiology studies itself is not subject to agrgaidelines. An observational epidemiology
study, just as any other study, requires the foatmh of ana priori hypothesis to be tested.

There should be a study protocol that describedeitail how the study will be carried out,

including population selection, ascertainment ak rfactors, other relevant covariates and
outcome parameters, and the statistical analyatsiti be used to analyse the data.

Currently, there is no guarantee that publishedlteseflect all of the analyses done in a study
nor that they were obtained in accordance withattiginal study protocol. Because of various

reasons some study results, either positive ortivegamay remain unpublished. There is

evidence showing that publication bias can resudt distorted representation of study findings in
the open scientific literature. Industry researshmay be accused of only publishing those
results that are favourable to industry. On theepthand, non-industry researchers may be
accused of only disclosing the most interestingltesi.e. the positive findings.

A similar situation, in which publication bias ihe form of non-publication of negative findings
in the area of clinical epidemiology occurred, léd great controversy and distrust.
Pharmaceutical industry researchers were accuseat glublishing or delaying the publication of
clinical trials that did not show beneficial effedf their products. These accusations eventually
resulted in the creation of Clinical Trials Registand the requirement by Medical Journal
Editors that a clinical trial must be registeredobe patient recruitment, for a manuscript to be
considered for publication. The requirement obpriegistration of clinical trials has greatly
contributed to the restoration of public trust limical trials research.

This workshop was a one and a half day event, cmtvdoy ECETOC to discuss the above
issues. There were invited experts from academéical journals, regulatory authorities, and
industry. On the first day, several presentatiomese given describing the current scientific
process in the conduct of observational epidemiplsiyidies and clinical trials and how the
results are reflected in the scientific literatu@n the second day, participants were requested to
join one of three breakout groups to discuss a murabguestions. Following these discussions a
rapporteur from each breakout group reported back to thereemgfioup followed by a plenary
discussion. In a final panel discussion, a set cohclusions and recommendations
was formulated.
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3. PRESENTATIONS

3.1 Thecurrent epidemiologic enterprise and its conflict with the scientific ethos

Dr J McLaughlin (International Epidemiology Institute, RockvilldSA) advocated organised
scepticism, a cornerstone of science and the #igeathos, which is largely neglected in the
field of epidemiology as it is practised today. his been replaced instead by a multitude of
non-scientific and anti-scientific tendencies. tRar, the necessary methodological vigilance so
important in non-experimental epidemiology has bdargely replaced by a mania for
publications, a focus on high impact factor jousnand eager collaboration by investigators in
media hype, contributing to the proliferation ofsipositive reports and bad science. Science is
not a democracy. A consensus vote does not corditmypothesis or theory. Scientists must
always be open to considering data that challehge most cherished beliefs and hypotheses.
Otherwise, one is practising a belief system basedaith not science. A scientist cannot
function simultaneously as a researcher on a tapican advocate or activist on that same issue.
The scientific process demands uncertainty, activiemands certainty. It is an irresolvable
contradiction, and the quintessential conflict mtierest, too often ignored in epidemiology. A
true research scientist, especially in a non-erpanmtal field such as epidemiology, does not have
the luxury of certainty. This epistemological fagot life is ignored on a daily basis as
epidemiologists lecture the world on aspects swth@v to eat, work, organise the ‘healthy
lifestyle’ and prepare for the long-term effectchbimate change.

3.2 Sources and consegquences of publication bias and related biases

Dr J Kleijnen (Kleijnen Systematic Reviews Ltd., NieExplained that publication bias occurs if

the results from studies which have not been pubtisare different from the published ones.
Publication bias complicates the interpretatiomesearch findings and the conduct of systematic
reviews and meta-analyses. If favourable resukspablished more often, there will be an

overestimation of the effects of a treatment, hatliias can actually go in any direction.

There have been several attempts to assess thetudggof publication bias. Unpublished
studies could be identified by means of a surveyramresearchers, and the results could
subsequently be compared with the outcomes of ghiydi studies. The results from published
studies could also be compared with studies fromegistry or abstracts in conference
proceedings. Furthermore, the results from regidtbut unpublished studies could be compared
with those of registered and subsequently publigtedies. Studies addressing publication bias
have shown that it is a serious problem, which darates the interpretation of findings and the
conduct of systematic reviews.
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In assessments of publication bias several fachust be taken into account. These include the
mode of publication: peer-reviewed journals, otjzemrnals, books, etc. Differences could be
related to the quality of studies as well. Funthere, the source of funding may influence both
the results and subsequent publication. Publicdtias can only be avoided by registration of all
studies before data collection is started; sevefrauch registries already exist. Also reporting
bias (selectively reporting certain outcomes angldsgroup analyses) might become a smaller
problem if study registers have been put in place.

There is a range of related biases and when adiugedgese in systematic reviews it would be
better to use the more general term ‘small stuég’'binstead of publication bias. Perhaps, if
more of such registries exist, reviewers could onke registered studies for their main
conclusions. All other information could then bensidered liable to bias. There may also be
wider implications of having registries of studiegich would allow major revision of current
guidance about how to deal with multiple outcomas multiple subgroups.

3.3 Ahistory of therationale for and path to implementation of clinical trials registration

Dr K Dickersin (John Hopkins Bloomberg School of Public Health,Ay®xplained that, for
decades, there had been international concern a&bddén’ clinical trials and selective outcome
reporting in clinical trials. One result of hiddezsearch would be that systematic reviews of the
evidence could be biased, if investigators tendeiectively publish their positive finding over
their negative findings (‘reporting bias’). For nyayears, a dedicated group of researchers
advocated registration of all initiated trials, kviégach trial assigned a unique identifier, to alert
those performing reviews (and others) about thestidpe of work undertaken, not just published
research.

The advocacy for trial registration was ultimatelyccessful for a number of reasons. First, the
public and the scientific community at large unthard that it is unethical not to report a study’s

existence and results, especially because studigipants who consent to be studied do so in the
belief that they are contributing to knowledge.c@&wl, the progress of science depends on full
disclosure of all (not a selection) research figdin Third, the conduct of research involves a
public investment and a public trust, with inveatas, research organisations and institutions,
journal editors, taxpayers, patients and otherievial that the system of study initiation and

results dissemination is performed honestly anusparently.

For clinical trials registration is a reality altingh, for the moment, it is not yet universally

applied. Study registration should not be limitectlinical trials. Observational studies, and the
variables examined in those studies, should bestergid as well.
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3.4 Medical journal guidelinesfor publication of clinical trials research

Dr D MacAuley (British Medical Journal, London/UK) explained thatal registration is
essential to ensure that, when research is undertakd completed, the results are available in
the public domain. It is an ethical imperative fbe integrity of the evidence base used in
clinical decision-making. There are theoreticahdfés to researchers in that it allows mapping
of future research and may avoid duplication ofd&s while enhancing the protection of
patients, and proper use of resources. For ed#tndsreaders, it encourages transparency in
primary and secondary outcomes. Mandatory clinic@ls registration has been formally
included in the International Committee of Medidalurnal Editors (ICMJE) requirements, the
FDA Amendment Act and EU requirements for paediatrials. For ICMJE, clinical trials
started after 1 July 2005 must be registered bgfarticipants are recruited. This applies to srial
“where human participants are prospectively assigneone or more health related interventions
[including health services and behavioural intetimrs] to evaluate the effects on health
outcomes”. FDA requires that any ongoing clinical of a drug, biological product or device
regulated by FDA must be registered at Clinicall§rgov and from September 2008 the results
of such trials must also be posted there. Thidieppo all trials except phase | drug trials and
small feasibility studies of devices. These pekciare implemented in the British Medical
Journal and it is ensured that all papers have begistered. The trial protocol is requested
before a paper is sent for external review.

3.5 TheUS Government Clinical Trials Registry

Dr D Zarin (US Government Clinical Trials Registry, USA) reteat on ClinicalTrials.goly the
registry established and maintained by the Natibitaary of Medicine (NLM) on behalf of the
National Institutes of Health (NIH). ClinicalTrabov contains nearly 76,000 clinical studies.
From its inception in 2000, the registry has accadated the registration of observational
studies. As of September 2009, approximately 18%,966) of all studies registered in
ClinicalTrials.gov are observational studies. (EhdTrial.gov has an established set of
mandatory and voluntary structured data elemieéntended to ensure the public availability of
key study attributes including descriptive inforinat about the purpose, principal focus, and
study design, recruitment information, such as ilaliy criteria and recruitment status;
geographic location and contact information; andhiadstrative information, including study
sponsor and a unique study identifier. While thetadelements for interventional and
observational studies overlap considerably, cedaia elements specific to observational studies

! http://ClinicalTrials.gov
2 http://prsinfo.clinicaltrials.gov/definitions.html

ECETOC WR No. 18 8



Enhancement of the Scientific Process and Transparency of Observational Epidemiology Studies

were updated in October 2007These updates were influenced by the STROBErsgit and
the data elements cover many of the protocol-rélatguirements of the guidelines. The
availability of the ‘basic results’ database in eember 2008 allows for reporting of results of
observational studies, including statistical methodSince the launch of the ‘basic results’
database, 41 observational studies with resulte baen posted on ClinicalTrials.gov.

% Vandenbroucke JP, von EIm E, Altman DG, GgtzsaieMulrow CD, Pocock SJ, Poole C, SchlesselmaiEdder M, for the
STROBE Initiative. 2007. Strengthening the rejpgrtof observational studies in epidemiology (STRE)B Explanation and
elaboration.Ann Intern Med 147(8):163-194.

4 von Elm E, Altman DG, Egger M, Pocock SJ, GgtzsBi@& Vandenbroucke JP, for the STROBE Initiativ007. The

strengthening the reporting of observational ssidieepidemiology (STROBE) statement: Guideliresréporting observational
studies. Ann Intern Med 147(8):573-577.
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4. PROPOSAL FOR ENHANCING THE SCIENTIFIC PROCESS OF
OBSERVATIONAL EPIDEMIOLOGY STUDIES: RATIONALE
FOR AN OBSERVATIONAL STUDIES REGISTER (OSR)

Dr G. Swaen
The Dow Chemical Company, NL

4.1 Theideal scientific process

Among epidemiologists there is general agreemeat #my scientific investigation must be
based on:

» A well-defineda priori hypothesis that can be tested;
e a project description (study protocol);
» anapriori defined approach to the statistical analysis.

There is also general agreement that the findifigap epidemiological investigation should be
published and disclosed, regardless of its resubisice the open scientific literature is the best
available database on study results, it is of entimaportance to guarantee that this database is
as unbiased and transparent as possible, and tange@ its scientific integrity.

4.2 Thecurrent practice in epidemiology

The scientific environment in which observationglidemiology studies are conducted has
considerably changed over the last decades anentipractice in observational epidemiology is
different from the ideal scientific process.

» There is concern that not all study results make ithe open literature, and publications
frequently are difficult to interpret because thigimal protocol is not available. Hypothesis
driven analyses are difficult to distinguish fronoma exploratory type of analyses.

» Publication bias is difficult if not impossible &ssess because at present there is no central
place where all observational studies are regidterer to their conduct.

4.3 How can the scientific process for observational epidemiology studies be improved?

An Observational Study Register (OSR) would malmogsible to identify studies that have been
conducted but have not been published in the opierature. Also, there is currently no
guarantee that published results reflect all of tlaa generated in an observational study.

Industry researchers may be accused of only pubtjsthose results that are favourable to
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industry. On the other hand, non-industry reseaschay be accused of only disclosing the most
interesting results, i.e. the positive or ‘statialiy significant’ findings.

An OSR would make it possible to identify whereds#s have deviated from their original
project proposal. Journal readers would be in sitipo to distinguish study results based on
exploratory analyses from hypothesis-driven ongeveral occupational epidemiology examples
were presented to demonstrate the importance af@iiori project description (study protocol)
and ana priori defined approach to the statistical analysis. ofparison of 75 false positive
outcomes with 150 true positive outcomes revediat there was a five-fold higher opportunity
of a false positive outcome if @ypriori hypothesis was not available (Swastal, 2001).

An OSR is proposed as an important tool to asselscption bias, as the list of studies in the
register could easily be compared to the list dflished studies.

Of course, acceptance and support of such an OSépibgmiology professional societies and
associations would be essential. It must be plybégailable and maintenance be assured to
supply the necessary infrastructure, quality assig@and guidance.

Registering a study in an OSR should be a futugjgirement for publication in a peer-reviewed
journal; the study protocols should be made avkgltibthe reviewers.

It was noted that the registry should not be seea ‘atraight jacket’. Since insight may change
during the conduct of a study it must be possiblddviate from the original protocol as long as
this is documented and the rationale presented pbssibility of future exploratory analyses is
also recognised as important.

4.4 What types of studies should be registered and whose responsibility isit?

Ideally, an OSR would include all types of studiesrisk factors for specific diseases; secondary
analyses should also be included. Each new asalgsie on the basis of a large data set should
have a protocol, aa priori hypothesis and should be registered, or the @igegistration be
updated. It is suggested that meta-analyses Istaeg as well.

It should be the responsibility of the principaléstigator to submit a complete and transparent
registration.
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45 |ssuesthat need further consideration

» Should the full protocol be registered, or a settnictured data elements?
» Should the raw data set (together with a descnpticthe data) be stored in the registry or in
a publicly available on-line archive?

4.6 Other waysto enhance the scientific process of observational epidemiology studies

The current peer-review process would be enhangereduesting that the study protocol be
submitted before an article is accepted for pegieve The original protocol should be made
available to the peer-reviewer.

In parallel, a Cochrane-like collaboration for akigy studies would result in an increase in
guality of the conducted systematic reviews andaragialyses, just as it has done in the clinical

trials area.

As a more long-term goal, data repositories shdeadcreated that will allow recording of key
epidemiological datasets and preserve these forduteeds.
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5. REPORTS FROM BREAKOUT GROUPS

5.1 Breakout Group |

Chair: Doug Weed
Rapporteur: Neil Carmichael

Pietro Alberto Bertazzi
Paul Brandt-Rauf
Katja Bromen

David Coggon

Davina Ghersi

Jeffrey Lewis

Bill Summerskill

Should there be a registry?

Though there were some reservations with regawchither the quality pay-off would be as high
as some expect, there was general support of e o having a registry of observational
epidemiology studies.

1. Transparency would be improved by such a procedsitawould become obvious which
studies are available.

2. Repetition or unnecessary duplication of studiesld/be avoided.

3. It would become obvious for which studies no orydntomplete publication is available.

The highest consensus in the group was with regarthe improvement of the peer-review
process due to the possibility of comparing regbdata with the original study design.

Registering observational epidemiology studies seen as an incremental and evolutionary but
not as a revolutionary step in promoting the sdienprocess. Together with other tools to
improve the scientific reporting of observationpldemiology, this is regarded as worthwhile to
undertake.

What type of registry should it be? How should it be structured?
There was general consensus that there was notoéedent something new, but that existing
registers such as the ClinicalTrials.gov registauld be used, which can already accommodate

observational studies after implementing minor ¢jessn
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There was also agreement not to start with ‘evargtht once’, but to use a pilot project or a type
of study or subset/category that was the most abbena this sort of process. If the pilot study
was successful there would be a natural pressuoghen groups to take up the process.

What would it take to make it happen?

Further to asking professional societies to baekptocess, it would be most important to seek
the support of those who have the greatest befnefit registering, such as regulators, funding
agencies, investors. Journal editors will haveitical role in promoting the process by ‘selling’
this to potential authors or readers as part ofi@ity standard or quality indicator for journal
articles. Editors should encourage potential asttmuse the STROBE guidelines.

5.2 Breakout Group |

Chair: Jos Kleijnen
Rapporteur: Gerard Swaen

Patricia Buffler

Aaron Cohen

John Doe

Claudia Fruijtier-Pdlloth
Carlo LaVecchia
Jargen Olsen

Miquel Porta

Lesley Rushton
Deborah Zarin

This group reported back similar outcomes as grbugMore emphasis was given, however, to
ethical considerations and the role of institutimeaiew boards (IRBs)/ethics committees.

Should observational studies be registered?

There was consensus that an observational studstrsegnight be a useful tool to enhance
transparency; however, problems of confidentiakiyuld still need to be addressed. Registering
observational studies was in particular seen amlnobligation to make the best use of the
information collected on human subjects and to m&eé transparency. A registry would allow
identifying other studies being conducted on th@coand thus avoid unnecessary duplication of
work. IRBs and ethics committees could more eandke a decision on whether a new study is
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actually needed. Registering was considered asal additional bureaucratic step in the process
of obtaining study authorisation.

In future (but already requested by some fundingnages) data sharing would enable other
investigators to reproduce and/or re-use datadiara register or data repository.

It was recognised, however, that whether regigjevivservational studies would indeed improve
the ability to adequately assess the validity sbagtions would require further research.

Where should we start?

The group discussed how to define an observatiepglemiology study. It was suggested to
follow the definition for a study eligible for regiration at the US government clinical trials

register. In principle, any observational study kmmman subjects that requires ethical review
should be registered. The feasibility and pratitiea of registering such studies should however
first be tested by starting with registering stsde®nducted in a specific field, e.g. air pollution

chemicals. Prospective studies were consideretht® suitable to start with. The focus should
be on studies with regulatory impact (e.g. for safetandards setting, quantitative risk

assessment etc).

What would it take to make it happen? What alternatives are there?

It was suggested to start with a small professigralp and then inspire or influence other
groups to become interested in the topic. Todhnata symposium or sub-symposiums could be
organised within the frame of professional meetirigs congresses, professional organisation
meetings etc.

An editorial and/or journal article could be writt®n the topic, e.g. in the Occupational and
Environmental Medicine Journal or the British Medidournal or in both.

Ethics committees/IRBs could be asked to requegstration of observational studies.

In addition, journal editors should be asked tauesy the original study protocol and to require
registration before publishing observational stsdithis would make it possible to identify
deviations from the protocol, selective reportimgl ashether the outcomes of a study were based
on multiple explorative analyses rather than béipgothesis-driven and thus improve the quality
of peer-review process.
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5.3 Breakout Group 11

Chair: Jonathan Samet
Rapporteur: J. Morel Symons

Mark Cullen

Elizabeth Delzell

Kay Dickersin

Eduardo Franco

Julian Little

Domhnall MacAuley
Geert Jan Van der Heijden
Paolo Vineis

Mei Yong

Again, this group reported back very similar ansaterthe questions, but with a stronger focus
on building on existing efforts to improve the tsparency of observational epidemiology
research.

In addition to the outcomes already reported abdke, group noted the need for better
information management in observational studies thedneed of better access to information.
Data-sharing is a coming reality, but issues sucimdividual confidentiality, data protection, and
commercial and legal barriers have still to be adsked.

Registering observational studies would requireitiwelvement of various stakeholders, and a
coalition of the willing to leverage the implemeaita. The need to engage the entire scientific
community in the concept was recognised. The gmuggested starting with a pilot project,
e.g. with a limited fixed category of studies, suah occupational exposure studies with
chemicals as sub-category. As in the other brdalgvaups, journal editors and ethics
committees/IRBs were seen as key players in thecegs of promoting registration.
Consideration should also be given to a Cochrdmedollaboration and to the collaboration with
the WHO. Registration should be global, in patticualso help researchers in developing
countries and leverage their efforts.

As an alternative to registering observational igtsidone should build on existing efforts, such as
enhancing transparency by making the protocolsehetimplementing better education
programmes in epidemiology, and better networkirith vother research groups and existing
consortia in research fields (an example is theetiegmresearch organisations).
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6. SUMMARY AND RECOMMENDATIONS

Among the workshop participants there was geneisensus that current practice in
observational epidemiology research is often famfthe ideal and that improvements need to be
made in particular with regard to enhancing trarespey and credibility of observational
epidemiological research. The issues of publicatind other biases along with undocumented
deviation from original study designs were highteggh The workshop recognised several key
points on how to enhance the transparency andhiligdbf observational epidemiology studies.
These are:

6.1 Registering observational epidemiology studies

It was proposed that existing registers, such asQGlinicalTrials.gov register, which already
includes observational studies, could be adaptedl expanded with new data elements to
accommodate new observational study types.

It was stressed that the registry must have thaliky to accommodate studies worldwide and
must be publicly available. It should be maintdity an independent organisation.

In order to try out the practicality of such a gy, it should be tested with a pilot project. It
might be useful, for instance, to start with pradpe studies, using an agent-based approach
(e.g. benzene) or around a common theme, suclr aslaition or occupational cohort studies.
This would be a good starting point to create aimmiim data elements template. However, to
make the idea of registering observational epid&giocal studies appealing and convincing to
the entire epidemiology community, the pilot projeaist not be too narrow in scope.

It was noted that the bureaucratic hurdle of regisy an observational study is probably very
minor in comparison to getting ethical approval.

In summary, the main benefits of registering obastonal epidemiology studies were
considered as:

* Increasing the transparency and thus credibilityob$ervational epidemiology research
(transparency);

» strengthening the peer-review process based omdral obligation to those subjects who
participated in the study, and ethical review @Ethi

» having the totality of the evidence available, otieeregistry is complete (universality).
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This, together with other tools (such as Good Epideogy Practice, better education and
teaching, better guidelines and documentation) @vdoiprove the quality of observational
epidemiology research.

6.2 Encouraging research and collecting empirical evidence for the need of registering
observational epidemiological studies

The conceptual argument for registering observatioepidemiology studies needs to be
supported by empirical evidence and examples dfipdenefits for the stakeholders involved

(investigators, policy-makers, regulators, reseangfanisations, journal editors, consumers etc).
This evidence is at present largely anecdotal spedific case studies are not available.

At present, there is no quantitative estimate @enrthmber of studies to be covered, or whether
this would be feasible and effective. Nor have ttumsequences of less than complete
registration been addressed.

Some exploratory research has been undertakerstibated an increased risk of false positive
outcomes from exploratory type of analyses compé#oeldypothesis driven research; however,
more research is needed to demonstrate that @gstrcan indeed help to obtain the most
un-biased estimate of an association from obsemaltiepidemiologic studies. Specific case
studies need to be elaborated.

6.3 Convincing stakeholders about the need of registering epidemiology studies

The workshop recognised that convincing stakehs|dird in particular professional colleagues,
about the need of registering observational epidkemgy studies is a long process and beyond the
conceptual argument for registering, empirical (aoecdotal), evidence has to be provided.
Success is only to be expected if it can be shdwah ftegistration will improve our ability to
characterise associations from observational ep@egic studies. To this end, illustrative case
studies should be developed and a comprehensivgpar®on of the outcomes of registered
versus non-registered studies is necessary. TWasegeneral agreement that journals would
welcome studies of this type of empirical analy#iss could also be an effective way to start the
process on increasing awareness in the scientilqpaofessional communities.

Most support in this process is expected from thtie® have a benefit from registering

observational epidemiology studies, such as regrdapolicy-makers, ethics committees/IRBs,
practitioners, funding agencies, investors andrjaleditors. The role of journal editors was seen
as critical. Though registering would not be atigattion, it could nevertheless be stated that
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potential authors would be encouraged to register @mply with the STROBE guidelines as
part of a quality standard and quality indicatarjéurnal articles.

6.4 Promote the use of already existing tools/methods/approaches to enhance the
transparency and credibility of observational epidemiology studies

Registering observational studies is one (of mdogj(s) for enhancing the transparency and
credibility of epidemiological research. At pregeiinere are systems in place to improve the
quality of epidemiology studies, but these systesush as, for instance, Good Epidemiological
Practice (GEP) guidelines, need to be strengthanddlisseminated. It is therefore important to
work closely with epidemiologic and other professib societies and groups to promote the
importance of scientific integrity and transpareictpbservational epidemiology.

Participants of the workshop offered to bring tb&ue of registering observational epidemiology
studies to the attention of editors, to write eddtis on the topic and to write accompanying
articles on how to improve the quality of obserwadl epidemiology research, including topics
like Good Epidemiological Practice (GEP) guidelinesprovement of the peer-review process
etc. They also offered to stimulate discussioth&ir own professional societies as a nucleus to
take this project forward. The European Epidengpld-ederation and the International
Epidemiological Association (IEA) were specificattyentioned, as well as the opportunity to put
the theme on the agenda of the ndrternational Congress on Peer Review and Biomedica
Publication’ in four years’ time.

Epidemiology is becoming increasingly inter-disiigly; it is therefore essential to build on, and
link with other initiatives and other professiorsicieties to ascertain that multiple sources of
information are used. For instance, the SPIRIBr{8ardized Protocol Items for Randomized
Trials) initiative was mentioned. This new repogtichecklist comprises essential items to ensure
that researchers write and register their trialtqmols with scientific, ethical, professional
integrity and transparency; this could possiblydieo a model for observational epidemiology
study protocols.

The importance of inter-disciplinary networking walso stressed. As an example, the Human
Genome Epidemiology Network (HUGENET) initiative suaentioned.

In addition, other initiatives, such as the furtlepansion of the Cochrane Collaboration to
include etiologic studies could enhance the rdiigbiand transparency of observational
epidemiology studies.

In order to make data available for future analysed use, the possibilities of web-based data
archives should be explored for archiving all dadan all studies, whether published or not.
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6.5 Deciding who will take thelead to bring this project forward

An important issue is who is going to take the leathis project. There was agreement that it
would be most effective if the next steps woulddabby epidemiologic practitioners and journal

editors working together.
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APPENDIX 1: WORKSHOP PROGRAMME

Thursday 24 September 2009

10.45-11.15

11.15-11.30

11.30- 12.15

12.15 - 13.00

13.00 - 14.00

14.00 - 14.45

14.45 - 15.30

15.30 - 15.45

15.45 - 16.30

16.30 - 17.00

19.00

ECETOC WR No. 18

Registration and coffee

Introduction, reasons and goals for this workshop Dr. P. Buffler
University of California (Berkeley), USA

The current epidemiologic enterprise and its conitt

with the scientific ethos Dr. J. McLaughlin
IEl, USA
Sources and consequences of publication bias anelated biases Dr. J. Kleijnen

Kleijnen Systematic Reviews Ltd, NL

Lunch

A history of the rationale for and path to implementation
of clinical trials registration Dr. K. Dickersin
Johns Hopkins Bloomberg School of Public HealthAUS

Medical journal guidelines for publication of clinical trials research Dr. D. MacAuley
British Medical Journal, UK

Coffee break

The US Government Clinical Trials Registry Dr. D. Zarin
US Government Clinical Trials Registry, USA

Panel discussion Dr. P. Buffler/Dr. J. Doe/Dr. J. Samet/Dr. G. Swidn J. M. Symons

Conclusions from day 1 presentations: Learning fom clinical trials
experience and applicability to environmental epidmiology

Dinner

23



Enhancement of the Scientific Process and Transparency of Observational Epidemiology Studies

Friday 25 September 2009

09.00 - 09.15

09.15-10.00

10.00 - 12.00

12.00 - 13.00

13.00 - 15.00

15.00 - 16.00

ECETOC WR No. 18

Summary of day 1 and objectives of day 2 Dr. P. Buffler

Proposal for enhancing the scientific process obgervational epidemiology
studies: A plea for an observational studies redier (OSR) Dr. G. Swaen
The Dow Chemical Company, NL

Breakout groups

Chairs: Dr. J. Kleijnen/Dr. D. Weed/Dr. J. Samet
Rapporteurs: Dr. N. Carmichael/Dr. G. Swaen/Dr. J.M. Symons

Lunch
Presentations byRapporteurs
Plenary discussion, consensus statements and fircainclusion Chairman: Dr. P. Buffler

Close of Workshop
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APPENDIX 2: LIST OF PARTICIPANTS

First Name
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Paul
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Patricia

Neil

David

Aaron

Mark
Elizabeth

Kay
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Eduardo
Claudia
Davina
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Jeffrey
Julian
Domhnall
Joseph
Jargen

Miquel

Lesley
Jonathan
Bill
Gerard

J. Morel
Geert Jan
Paolo
Doug

Mei
Deborah
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Cullen
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Ghersi

Kleijnen

La Vecchia

Lewis

Little

MacAuley
McLaughlin
Olsen

Porta

Rushton
Samet
Summerskill
Swaen

Symons

E-mail

Affiliation

pieralberto.bertazzi@unimi.  University of Milan, Italy

pwbl@uic.edu University of lllispUSA

katja.bromen@ec.europa.eu Europeam@ssion, EU

pab@berkeley.edu University of i@athia, USA
neil.carmichael@ecetoc.org ECETB€lgium
dnc@mrc.soton.ac.uk MRC Epidemiologgdrirce Centre, UK
acohen@healtheffects.org HEI, USA

mrcullen@stanford.edu Stanford UnivigrsUSA

edelzell@uab.edu University ocaBdma at Birmingham, USA

kdickers@jhsph.edu Johns Hopkins Biberg, School of Public

Health, USA
Syngenta, UK
McGill énsity, Canada
CATS Consultants GmbH, Germany
WHO, Switzerland

Kleijnest8gatic Reviews Ltd, The
Netherlands

john.doe@syngenta.com
eduardo.franco@mcgill.ca
claudia@catsconsultardmc
ghersid@who.int

jos@systematic-reviews.com

lavecchia@marionegri.it Istitutdriterche Farmacologiche ‘Mario

Negri’, Italy
r.jeffrey.lewis@exxonmobil.com Exxoobil Biomedical Sciences Inc., USA
julian.little @uottawa.ca University Ottawa, Canada
British Medidalrnal, UK
IEI, USA

Danish Cancer SpEBletymark

dmacauley@bmj.com
jkm@iei.ws
jorgen@cancer.dk

Municipal InstituteMédical Research
(IMIM), Spain

Imperial &y London, UK

University of Soutbalifornia, USA
Theneet, UK

Dow Chemical CompdreyNEtherlands

j-morel.symons@usa.dupont.com &emMemours, USA

mporta@imim.es

l.rushton@imperial.ac.uk
jsamet@usc.edu
bill.summerskill@lancet.com

gswaen@dow.com

Van der Heijden g.vanderheijden@umcutréch Utrecht University Hospital, The Netherland

Vineis
Weed
Yong

Zarin

p.vineis@imperial.ac.uk Imperial @gk London, UK
Consultant, USA
BASF SE, Germany

US GovernmenniCél Trials Registry, USA

douglaslweed@aol.com
mei.yong@basf.com

dzarin@mail.nih.gov
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APPENDIX 3: ORGANISING COMMITTEE

Dr. Patricia Buffler (Lead)
University of California - Berkeley
USA

Dr. Neil Carmichael
ECETOC
Belgium

Dr. Paolo Boffetta
IARC
France

Dr. Geert de Jong
Shell International B.V.
The Netherlands

Dr. John Doe
Syngenta
UK

Dr. Jonathan Samet
University of Southern California
USA

Dr. Gerard Swaen
Dow Chemical Company
The Netherlands

Dr. J. Morel Symons

DuPont de Nemours
USA
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ECETOC WORKSHOP REPORTS

No.

No.

No.

No.
No.
No.
No.
No.
No.
No.
No.
No.

No.

No.

No.
No.
No.
No.

3
4
5
6
7
8
9

10
11

12
13

14
15
16
17

Title
Workshop on Availability, Interpretation abde of Environmental Monitoring Data.
20-21 March 2003, Brussels

Strategy Report on Challenges, Opportunéies Research Needs Arising from the Definition,esssnent and
Management of Ecological Quality Status as Requisethe EU Water Framework Directive Based on the
Workshop EQS and WFD versus PNEC and REACh - AeyDoing the Job? 27-28 November 2003, Budapest

Workshop on Use of Human Data in Risk Assesén?3-24 February 2004, Cardiff

Influence of Maternal Toxicity in Studies Developmental Toxicity. 2 March 2004, Berlin

Workshop on Alternative Testing Approache&nrironmental Risk Assessment. 7-9 July 2004, \El&€hapelle
Workshop on Chemical Pollution, Respiratoligryy and Asthma. 16-17 June 2005, Leuven

Workshop on Testing Strategies to EstalitistSafety of Nanomaterials. 7-8 November 2005, &ame
Workshop on Societal Aspects of Nanotechryol®dNovember 2005, Barcelona

Workshop on the Refinement of MutagenicBehotoxicity Testing. 23-24 April 2007, Malta

Workshop on Biodegradation and Persist@t2.7 June 2007, Holmes Chapel

Workshop on the Application of ‘Omics in Taptogy and Ecotoxicology: Case Studies and RiskeAsment.
6-7 December 2007, Malaga

Workshop on Triggering and Waiving Critéaathe Extended One-Generation Reproduction Tigxitudy.
14-15 April 2008, Barza d'Ispra

Counting the Costs and Benefits of Chen@cailtrols: Role of Environmental Risk Assessmer8anio-Economic
Analysis. 4 June 2008, Brussels

Use of Markers for Improved RetrospectivpdSure Assessment in Epidemiology Studies. 2428 2008, Brussels
Workshop on the Probabilistic Approachesvfarine Hazard Assessment. 18-19 June 2008, Oslo
Workshop: Guidance on Interpreting EndecBisrupting Effects. 29-30 June 2009, Barcelona

Workshop: Significance of Bound ResidueBnmironmental Risk Assessment

All ECETOC reports can be downloaded from UUwwwtecenrg/workshop-reports
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