
Out of sight but not out of mind: how to search for
unpublished clinical trial evidence
A key challenge in conducting systematic reviews is to identify the existence and results of
unpublished trials, and unreported methods and outcomes within published trials. An-Wen Chan
provides guidance for reviewers on adopting a comprehensive strategy to search beyond the
published literature
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Systematic reviews of randomised trials play a key role in
guiding patient care and health policy. Their validity depends
to a large extent on reviewers’ ability to retrieve relevant
information from all existing trials. Unfortunately, about half
of clinical trials remain unpublished after receiving ethics
approval—particularly those with statistically non-significant
findings.1 Even when published, most journal articles do not
report all of the outcome data or key methodological
information.2 3 The overall result is that the published literature
tends to overestimate the efficacy and underestimate the harms
of a given intervention, while providing insufficient information
for readers to evaluate the risk of bias.
It is thus important that systematic reviewers adopt a
comprehensive strategy to search beyond the published
literature. The optimal systematic review would have complete
information about every trial—the full protocol, final study
report, raw dataset, and any journal publications and regulatory
submissions.4 The eligibility and risk of bias for each trial could
then be evaluated, regardless of its publication status.
There are several potential sources of unpublished information
on trial methods and results (table⇓). These sources can help to
identify the existence and results of unpublished trials, as well
as unreported outcomes within published trials. They can also
provide methodological information that facilitates assessment
of risk of bias, including the detection of discrepancies between
unpublished and published methods.5 6 Systematic reviewers
should consider using all potential information sources as part
of their search strategy, while keeping in mind the strengths and
limitations of each source (table⇓).

Trial registries and results databases
Trial registries serve as a readily accessible online resource for
identifying unpublished trials and unreported outcomes. Since
2005, prospective trial registration has gained broad acceptance
as an important means of enhancing transparency and tracking
the existence of clinical trials at inception. Key

stakeholders—including medical journal editors, legislators,
and funding agencies—provide enforcement mechanisms that
have greatly improved adherence to registration practices.
Basic protocol information on ongoing and completed trials of
any intervention type can be retrieved via the World Health
Organization’s International Clinical Trials Registry Platform
Search Portal (www.who.int/trialsearch/). This searches records
from national and international trial registries that meet certain
standards, including WHO Primary Registries and
ClinicalTrials.gov. Users can search the main registry fields
using key words related to the study topic, sponsor, recruitment
status, and sites. When the same trial is registered in multiple
registries, the WHO Search Portal displays similar records
together to facilitate identification of duplicate records. Some
registry websites also provide access to the history of changes
to the registered information fields.
In addition to basic protocol information, certain registries house
study results. Since 2008, ClinicalTrials.gov has had the
legislative mandate to record summary results for trials (other
than phase I) that involve a drug or device regulated by the US
Food and Drug Administration.7 Sponsors are required by law
to provide summary baseline and outcome data, which are
displayed in a standard format.
Some pharmaceutical companies also maintain their own
voluntary trial registers and results databases for drugs that have
received regulatory approval. Systematic reviews have
previously incorporated unpublished data retrieved from industry
registers.8 These public registers provide a synopsis of trial
methods and summary results as dictated by company policy.
Information is presented in various formats with
non-standardised content. For certain companies, there may be
information posted for older trials of some marketed
interventions. It should be noted that ClinicalStudyResults.org,
the results database launched by the International Federation of
Pharmaceutical Manufacturers and Associations in 2004, was

Corrrespondence to: A-W Chan anwen.chan@utoronto.ca

For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2011;344:d8013 doi: 10.1136/bmj.d8013 (Published 3 January 2012) Page 1 of 5

Research Methods & Reporting

RESEARCH METHODS & REPORTING

 on 20 M
arch 2024 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.d8013 on 3 January 2012. D
ow

nloaded from
 

http://www.who.int/trialsearch/
http://www.bmj.com/permissions
http://www.bmj.com/subscribe
http://www.bmj.com/


Summary points

The validity of systematic reviews relies on the identification of all relevant evidence
Systematic reviewers should search for unpublished information on the methods and results of published and unpublished clinical trials
The potential sources of unpublished information on clinical trials have expanded over recent years
Recognition of the strengths and limitations of these key information sources can help to identify areas for further emphasis and
improvement

to be discontinued by the end of 2011 because of overlap with
other registries.
Beyond basic protocol information and results, trial registries
have the potential to be the repository for full protocols.
Legislation in the US allows for the possibility of requiring
submission of full protocols to ClinicalTrials.gov for applicable
trials.7 Furthermore, certain pharmaceutical companies are
recognising the importance of public access to full protocols
and have committed to posting them on their register for all
published trials.9 These are promising first steps towards
facilitating access to protocols for all trials, regardless of
publication status.
Despite their importance, trial registries and results databases
have several limitations. Firstly, there is no universal mechanism
for ensuring adherence to standards for registration or results
disclosure, meaning that not all trials will be captured. Journal
policy will be ineffective for trials that are not intended for
publication, while current legislation does not pertain to
procedural, educational, and other unregulated interventions.
Secondly, the quality of registered information is highly variable
and often uninformative.7 10-13Changes to registered information
are common,12meaning that systematic reviewers should review
the history of amendments for each registry record. Thirdly,
even when a trial is fully registered with complete summary
results presented, there is a limited amount of methodological
information available that is largely inadequate for assessing
the risk of bias.10 This concern would be addressed if full
protocols were made available on the registries.9 14 Finally, most
trials will not have been registered prior to the introduction of
International Committee of Medical Journal Editors policy and
WHO standards in 2005.

Regulatory agencies
Regulatory agencies have access to substantially more clinical
trial information than the healthcare providers, patients, and
researchers who use and evaluate the interventions. Successful
attempts to obtain access to regulatory data have previously
necessitated litigation and incurred lengthy delays.15-17 Over
recent years, regulatory agencies have recognised the need to
address this untenable situation by increasing public access to
information from regulatory submissions.18 19

There are currently twomain routes for reviewers to obtain trial
data from regulatory agencies—scientific reviews posted in
online databases,20 21 and written requests to regulatory
agencies.15 Scientific reviews of regulatory submissions contain
a narrative summary of the clinical trials that form the basis for
approval of regulated drugs. These documents are generally
available on searchable internet databases provided by the US
Food and Drug Administration and the European Medicines
Agency:

• Drugs@FDA— www.accessdata.fda.gov/scripts/cder/
drugsatfda/index.cfm

• European public assessment reports (EPAR)—www.ema.
europa.eu/ema/index.jsp?curl=pages/medicines/landing/

epar_search.jsp&murl=menus/medicines/medicines.jsp&
mid=WC0b01ac058001d125&jsenabled=true

Relevant clinical trial summaries are generally labelled as
“Statistical review” on Drugs@FDA, and “Scientific
Discussion” in EPAR. The Pharmaceuticals and Medical
Devices Agency in Japan (http://www.pmda.go.jp/english/
service/approved.html) also posts a limited number of reviews
with English translations for select drugs and devices.
Limitations of the scientific reviews obtained from regulatory
agency websites include the variable presentation format and
the lack of text search facility for some scanned documents. In
addition, the content is not standardised, information deemed
to be commercially sensitive is redacted, and insufficient
methodological detail is provided to assess the risk of bias for
a trial. Furthermore, many trials are not included in regulatory
databases, such as trials of devices and non-regulated
interventions. Most trials conducted after regulatory approval
would not be captured. For the European Medicines Agency,
drugs that are approved by regulators in individual countries
but not the central agency will not have public assessment
reports available. Drugs@FDA includes information on
withdrawn drugs but does not provide scientific reviews for
unapproved drugs or drugs approved before 1998.
A second approach has the potential to yield more detailed
information from regulatory agencies. Reviewers can make
written requests to access the trial protocols and detailed clinical
study reports submitted by sponsors. As of December 2010, the
EuropeanMedicines Agency has committed to accommodating
such requests for documents contained in regulatory submissions
for drugs, subject to redaction of commercially sensitive
information.19 This important advance will be expanded in the
future to include proactive public disclosure of documents on
the European Medicines Agency website as part of routine
practice. The US Food and Drug Administration has previously
granted access to clinical trial documents in response to litigation
relating to freedom of information requests16 17 and is also
exploring ways to increase transparency.18

Limitations of this second approach include potentially lengthy
delays in receiving a final decision from regulators,
resource-intensive appeals or litigation for denied requests,
redaction of potentially important information from documents,
and lack of information on interventions other than regulated
drugs and devices.

Contacting trialists and sponsors
Systematic reviewers have had variable success in contacting
trialists, clinicians, and sponsors for information about
unpublished trials.4 22-25 Efforts to obtain full trial protocols from
trialists have been largely disappointing.26 27 On the other hand,
surveys soliciting information on the existence and statistical
significance of unreported outcomes for published trials have
had higher response rates from trialists.28 29 These surveys have
also yielded information about the reasons for changing or
omitting trial outcomes.
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Logistical obstacles include the burden of identifying up to date
contact information and sending inquiries and reminders to a
potentially large number of individuals who might have
knowledge about existing trials. It is also likely that trials for
which additional information is provided by investigators or
sponsors will differ systematically from trials without such
information provided.
Systematic reviewers will need to weigh up the potential yield
and costs of contacting investigators and sponsors, which will
vary depending on the topic and scope of the review. At a
minimum, for each trial identified in the systematic review, it
would be reasonable for reviewers to contact investigators to
request full protocols as well as information on unreported
outcomes, unpublished trials, and other areas of potential bias.

Other sources of information
In some cases trial protocols and results can be obtained from
litigation documents. Examples include researchers who had
access to internal company documents while serving as expert
witnesses in litigation against pharmaceutical companies.30-32 In
many jurisdictions, these documents are deemed confidential
and their use is restricted to the purposes of the particular
litigation—unless unsealed through a court order or agreement
by the company. Systematic reviewers who are external to the
litigation could submit a request to have the documents unsealed
by the court to serve the public interest, although this approach
has not been widely tested for pharmaceutical data. More
extensive experience with public availability and archiving of
litigation documents exists for other industries.33

Another potential source of information consists of conference
abstracts.34 The Cochrane handbook lists several databases of
abstracts that can be useful to search.35Given the limited amount
of information on trial methods and results contained in
abstracts, their usefulness lies mainly with identifying the
existence of a trial and the types of outcomes measured.
Finally, an internet search of key words can be done to locate
full trial protocols in a relatively short amount of time. The
median search time in one systematic review was 12 minutes
per trial, with protocols being found for five of 42 trials.36 The
retrieved documents are often those posted on the websites of
specific trials, trial groups, and funders.

Conclusions
Given the dangers of selective data suppression and biased study
design or conduct, it is critical that systematic reviewers search
beyond the literature for additional information on both
published and unpublished trials. The potential sources of
information on study methods and results have expanded over
recent years, particularly for pharmaceutical trials. These sources
can provide complementary trial information that can be collated
and compared to identify discrepancies and evaluate the risk of
bias.
It is important to recognise the limitations and variable yield of
existing information sources. Much work remains to ensure that
comprehensive, high quality information is publicly available
for all trials, including full protocols, clinical study reports, and
raw datasets.4 14 37 There is also a need to develop rigorous
methods for reviewing the large amount of unpublished trial
information that can potentially be retrieved.4 15 Only with
continued advances in access to clinical trial information can
the systematic evaluation of health interventions become more
accurate, efficient, and reliable for patient care.

Contributors: A-WC was responsible for interpretation of information,
drafting the article, and final approval of the version to be published.
Competing interests: All authors have completed the Unified Competing
Interest form at http://www.icmje.org/coi_disclosure.pdf (available on
request from the corresponding author) and declare: no support from
any organisation for the submitted work; no financial relationships with
any organisations that might have an interest in the submitted work in
the previous three years; no other relationships or activities that could
appear to have influenced the submitted work.”
Provenance and peer review: Commissioned; externally peer reviewed.

1 Song F, Parekh S, Hooper L, Loke YK, Ryder J, Sutton AJ, et al. Dissemination and
publication of research findings: An updated review of related biases. Health Technol
Assess 2010;14:1-193.

2 Dwan K, Altman DG, Arnaiz JA, Bloom J, Chan A-W, Cronin E, et al. Systematic review
of the empirical evidence of study publication bias and outcome reporting bias. PLoS One
2008;3:e3081.

3 Hopewell S, Dutton S, Yu LM, Chan A-W, Altman DG. The quality of reports of randomised
trials in 2000 and 2006: comparative study of articles indexed in PubMed. BMJ
2010;340:c723.

4 Jefferson T, Doshi P, Thompson M, Heneghan C. Ensuring safe and effective evidence
for drugs—who can do what it takes? BMJ 2011;342:c7258.

5 Higgins JP, Altman DG, Gøtzsche PC, Jüni P, Moher D, Oxman AD, et al. The Cochrane
Collaboration’s tool for assessing risk of bias in randomised trials. BMJ 2011;343:d5928.

6 Chan A-W, Hróbjartsson A, Jørgensen KJ, Gøtzsche PC, Altman DG. Discrepancies in
sample size calculations and data analyses reported in randomized trials: comparison of
publications with protocols. BMJ 2008;337:a2299.

7 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.

8 Nissen SE, Wolski K. Effect of rosiglitazone on the risk of myocardial infarction and death
from cardiovascular causes. N Engl J Med 2007;356:2457-71.

9 GlaxoSmithKline. Public disclosure of clinical research. Global Public Policy Issues,
October 2011. Available from www.gsk.com/policies/GSK-on-disclosure-of-clinical-trial-
information.pdf.

10 Reveiz L, Chan A-W, Krleža-Jerić K, Granados CE, Pinart M, Etxeandia I, et al. Reporting
of methodologic information on trial registries for quality assessment: A study of trial
records retrieved from the WHO search portal. PLoS ONE 2010;5:e12484.

11 Ross JS, Mulvey GK, Hines EM, Nissen SE, Krumholz HM. Trial publication after
registration in ClinicalTrials.gov: a cross-sectional analysis. PLoS Med 2009;6:e1000144.

12 Huić M, Marušić M, Marušić 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.

13 Viergever RF, Ghersi D. The quality of registration of clinical trials. PLoS One
2011;6:e14701.

14 Chan A-W. Access to clinical trial data. BMJ 2011;342:d80.
15 Gøtzsche PC, Jørgensen AW. Opening up data at the European Medicines Agency. BMJ

2011;342:d2686.
16 Kesselheim AS, Mello MM. Confidentiality laws and secrecy in medical research: Improving

public access to data on drug safety. Health Aff (Millwood) 2007;26:483-91.
17 Lurie P, Zieve A. Sometimes the silence can be like the thunder: Access to pharmaceutical

data at the FDA. Law Contemporary Problems 2008;69:85-97.
18 Asamoah AK, Sharfstein JM. Transparency at the Food and Drug Administration. N Engl

J Med 2010;362:2341-3.
19 European Medicines Agency. EMA/110196/2006. European Medicines Agency policy on

access to documents (related to medicinal products for human and veterinary use),
POLICY/0043. 2010.

20 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.

21 Turner EH, Matthews AM, Linardatos E, Tell RA, Rosenthal R. Selective publication of
antidepressant trials and its influence on apparent efficacy.NEngl J Med 2008;358:252-60.

22 Reveiz L, Cardona AF, Ospina EG, de Agular S. An e-mail survey identified unpublished
studies for systematic reviews. J Clin Epidemiol 2006;59:755-8.

23 McGrath J, Davies G, Soares K. Writing to authors of systematic reviews elicited further
data in 17% of cases. BMJ 1998;316:631.

24 Clarke M, Greaves L. Identifying relevant studies for systematic reviews. BMJ
1995;310:741.

25 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.

26 Smyth RM, Kirkham JJ, Jacoby A, Altman DG, Gamble C, Williamson PR. Frequency
and reasons for outcome reporting bias in clinical trials: Interviews with trialists. BMJ
2011;342:c7153.

27 Hahn S, Williamson PR, Hutton JL. Investigation of within-study selective reporting in
clinical research: follow-up of applications submitted to a local research ethics committee.
J Eval Clin Pract 2002;8:353-9.

28 Chan A-W, Altman DG. Identifying outcome reporting bias in randomised trials on PubMed:
review of publications and survey of authors. BMJ 2005;330:753.

29 Chan A-W, Hróbjartsson A, Haahr MT, Gøtzsche PC, Altman DG. Empirical evidence for
selective reporting of outcomes in randomized trials: comparison of protocols to published
articles. JAMA 2004;291:2457-65.

30 Vedula SS, Bero L, Scherer RW, Dickersin K. Outcome reporting in industry-sponsored
trials of gabapentin for off-label use. N Engl J Med 2009;361:1963-71.

31 Ross JS, Madigan D, Hill KP, Egilman DS, Wang Y, Krumholz HM. Pooled analysis of
rofecoxib placebo-controlled clinical trial data: lessons for postmarket pharmaceutical
safety surveillance. Arch Intern Med 2009;169:1976-85.

32 Psaty BM, Kronmal RA. Reporting mortality findings in trials of rofecoxib for Alzheimer
disease or cognitive impairment: A case study based on documents from rofecoxib
litigation. JAMA 2008;299:1813-7.

For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2011;344:d8013 doi: 10.1136/bmj.d8013 (Published 3 January 2012) Page 3 of 5

RESEARCH METHODS & REPORTING

 on 20 M
arch 2024 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.d8013 on 3 January 2012. D
ow

nloaded from
 

http://www.icmje.org/coi_disclosure.pdf
http://www.gsk.com/policies/GSK-on-disclosure-of-clinical-trial-information.pdf
http://www.gsk.com/policies/GSK-on-disclosure-of-clinical-trial-information.pdf
http://www.bmj.com/permissions
http://www.bmj.com/subscribe
http://www.bmj.com/


33 Bero L. Implications of the tobacco industry documents for public health and policy. Annu
Rev Public Health 2003;24:267-88.

34 Dundar Y, Dodd S, Dickson R, Walley T, Haycox A, Williamson PR. Comparison of
conference abstracts and presentations with full-text articles in the health technology
assessments of rapidly evolving technologies. Health Technol Assess 2006;10(5).

35 Higgins JPT, Green S, eds. 6.2.2.4 Conference abstracts or proceedings. In: Cochrane
handbook for systematic reviews of interventions . Version 5.1.0. Cochrane Collaboration,
2011. Available from www.cochrane-handbook.org.

36 Hartling L, Bond K, Vandermeer B, Seida J, Dryden DM, Rowe BH. Applying the risk of
bias tool in a systematic review of combination long-acting beta-agonists and inhaled
corticosteroids for persistent asthma. PLoS One 2011;6:e17242.

37 Krumholz HM, Ross JS. A model for dissemination and independent analysis of industry
data. JAMA 2011;306:1593-4.

Cite this as: BMJ 2012;344:d8013
© BMJ Publishing Group Ltd 2011

For personal use only: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2011;344:d8013 doi: 10.1136/bmj.d8013 (Published 3 January 2012) Page 4 of 5

RESEARCH METHODS & REPORTING

 on 20 M
arch 2024 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.d8013 on 3 January 2012. D
ow

nloaded from
 

http://www.cochrane-handbook.org
http://www.bmj.com/permissions
http://www.bmj.com/subscribe
http://www.bmj.com/


Table

Table 1| Potential sources of unpublished information on trial methods and results

LimitationsStrengthsPotential informationSource

Lack of universal adherence mechanism
Variable quality of information
Limited methodological information
Limited availability before 2005

Broad scope of trials (ongoing, completed, any
intervention)
Standardised core content
Free accessibility
Searchability
Audit trail of changes to registry entries
Potential posting of full protocols

Methods: Basic
Results: Summary

Trial registries (non-industry)

Lack of universal adherence mechanism
Limited availability before 2008

Standard format and content
Legislative enforcement for applicable trials

Methods: Basic
Results: Summary

Results database
(ClinicalTrials.gov)

Limited to marketed drugs
Lack of external oversight
Variable format, quality, and content

Free accessibility
Searchability
Potential posting of full protocols
Availability of older trials for select drugs

Methods: Basic
Results: Summary

Trial registries and results
databases (industry)

Variable format and content
Redacted content
Limited methodological information
Limited to drug trials

Availability of all trials for most approved drugs
Database searchability
Disclosure supported by legislation

Methods: Basic
Results: Summary

Regulatory agency online
databases

Potential for lengthy delays
Request may be rejected
Redacted content
Limited to drug and device trials

Availability of all trials for approved drugs and
devices
Detailed methods and results
Disclosure supported by legislation

Methods: Full protocol
Results: Clinical study report

Regulatory agency submissions
(on request)

Burdensome
Variable response rates

Detailed methods and results
Opportunity to correspond about specific issues

Methods: Full protocol
Results: Variable

Trialist and sponsor contact

Request may be rejected
Unclear accessibility for external researchers

Detailed methods and resultsMethods: Full protocol
Results: Clinical study report

Litigation documents

Difficult to find
Limited methodological information and results

Not restricted by intervention typeMethods: Basic
Results: Limited

Conference abstracts

Variable yieldEase of use
Short completion time

Methods: Full protocol
Results: Not applicable

Internet search
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