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Abstract

Background: One quarter of randomized clinical trials (RCTs) are prematurely discontinued and frequently remain unpublished. Trial
registries can document whether a trial is ongoing, suspended, discontinued, or completed and therefore represent an important source for
trial status information. The accuracy of this information is unclear.

Objective: To examine the accuracy of completion status and reasons for discontinuation documented in trial registries as compared to
corresponding publications of discontinued RCTs and to investigate potential predictors for accurate trial status information in registries.

Methods: We conducted a cross-sectional study comparing information provided in publications (reference standard) to corresponding
registry entries. First, we reviewed publications of RCTs providing information on both discontinuation and registration. We identified
eligible publications through systematic searches of MEDLINE and EMBASE (2010e2014) and an international cohort of 1,017 RCTs
initiated between 2000 and 2003. Second, pairs of investigators independently and in duplicate extracted data from publications and cor-
responding registry records. Third, for each discontinued RCT, we compared publication information to registry information. We used
multivariable regression to examine whether accurate labeling of trials as discontinued (vs. other status) in the registry was associated with
recent initiation of RCT, industry sponsorship, multicenter design, or larger sample size.

Results: We identified 173 publications of RCTs that were discontinued due to slow recruitment (55%), harm (16%), futility (11%),
benefit (5%), other reasons (3%), or multiple reasons (9%). Trials were registered with clinicaltrials.gov (77%), isrctn.com (14%), or other
registries (8%). Of the 173 corresponding registry records, 77 (45%) trials were labeled as discontinued and 57 (33%) provided a reason for
discontinuation (of which 53, 93%, provided the same reason as in the publication). Labeling of discontinued trials as discontinued (vs.
other label) in corresponding trial registry records improved over time (adjusted odds ratio 1.16 per year, confidence interval
1.04e1.30) and was possibly associated with industry sponsorship (2.01, 0.99e4.07) but unlikely with multicenter status (0.81,
0.32e2.04) or sample size (1.07, 0.89e1.29).

Conclusions: Less than half of published discontinued RCTs were accurately labelled as discontinued in corresponding registry re-
cords. One-third of registry records provided a reason for discontinuation. Current trial status information in registries should be viewed
with caution. � 2016 Elsevier Inc. All rights reserved.
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What is new?

Key findings
� Less than half of trial registry records accurately

labelled RCTs as ‘discontinued’ when compared
to information in peer-reviewed publications.

What this adds to what was known?
� The ethical problem of masking premature trial

discontinuation affects not only journal publica-
tions but also trial registry information.

� Information about trial statusdone of the key
items of trial registriesdis often misleading; many
discontinued RCTs are just labelled ‘completed’.

� Different trial registries use different definitions
and labels for trial status categories.

What is the implication and what should change
now?
� Trial registries need to harmonize their labels and

definitions and improve the accuracy of trial status
information.

1. Introduction

One quarter of randomized clinical trials (RCTs) are not
completed as originally planned [1]. Typical reasons for
discontinuation include poor recruitment, harm, futility, or
benefit. About 55% of discontinued RCTs remain unpub-
lished [1] although their outcome datadconclusive or
notdcould contribute to meta-analysis. Moreover, it is un-
ethical to withhold reasons for discontinuation thereby risk-
ing that future trials fail for the same reason.

Prospective trial registries are electronic databases that
allow trial investigators or sponsors to document their RCTs
from inception to reporting of final results. One advantage of
trial registries is that they can be used to regularly update the
recruitment status of a trial. The records of the most com-
mon registries, clinicaltrials.gov and isrctn.com, include spe-
cific fields for recruitment/completion status and reasons for
trial discontinuation (in case of such) and place this informa-
tion very prominently on their web sites. Therefore, trial reg-
istries theoretically represent an ideal source of information
about trial status for patients, physicians, those who plan a
new trial, and systematic reviewers.

The proportion of registered RCTs increased substantially
after 2004 when the International Committee of Medical Jour-
nal Editors recommended to publish RCT reports only if the
RCT was registered [2]. More recently, the World Medical
Association included a statement in the Declaration of Helsin-
ki that ‘‘every research study involving human subjects must
be registered’’ which will likely further increase the

proportion of registered trials [3]. However, there is no com-
parable incentive to ensure completeness, accuracy, and topi-
cality of information provided in trial registries. Previous
studies criticized the unsatisfactory accuracy of trial registry
information with respect to trial methodology [4,5] or
outcome reporting [6,7]. Accurate trial status information is
crucial to help patients to find ongoing trials and hence
improve recruitment, guide researchers in the development
of new trials, or inform systematic reviewers; however, the ac-
curacy of trial status information in registries remains
unknown.

We systematically compared RCT publications that explic-
itly mentioned trial discontinuation to corresponding registry
records for information on trial status and reasons for discontin-
uation. In addition, we examined four prespecified candidate
predictors for accurate trial status information in registries.

2. Methods

2.1. Eligibility criteria

We included RCTs that (1) were published, (2) reported
trial discontinuation in the title or abstract of the publica-
tion, and (3) provided a registration number in the full text
irrespective of the reason for discontinuation, type of trial
registry, or language of publication.

2.2. Search strategy

We systematically searched MEDLINE and EMBASE for
eligible RCTs published between January 2010 (date of intro-
duction of the Medical Subject Heading Early Termination of
Clinical Trials) and March 2014. The search strategy was de-
signed with the help of an experienced research librarian
(N.B.) and included the Medical Subject Heading and combi-
nations of text words (Table S1 in the Supplement at www.
jclinepi.com). Two investigators independently screened re-
cords and potential full texts for eligibility and resolved dis-
agreements by discussion or arbitration with a third
investigator. In addition, they screened113publications ofdis-
continued studies that were identified through archived docu-
ments from research ethics committees, a survey of principal
investigators, author surveys, or literature searches in a retro-
spective cohort study of 1,017 RCTs (the DISCO study).
These RCTs were approved between 2000 and 2003 by one
of six research ethics committees in Switzerland, Germany,
and Canada and published between 2002 and 2013 [1,8].

2.3. Data extraction

We designed and piloted two data extraction forms for
publications and registry records using an electronic data
extraction tool (http://www.squiek.org/). The forms were
accompanied by detailed manuals instructing about defini-
tions and other peculiarities of the trial registries. Pairs of in-
vestigators independently and in duplicate extracted data
about completion status, reasons for discontinuation, and
other trial characteristics relevant for trial discontinuation
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