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Abstract

Objective: We explored how investigators of ongoing or planned trials respond to the publication of a trial stopped early for benefit
addressing a similar question.

Study Design and Setting: We searched multiple databases from the date of publication of the truncated trial through August, 2015.
Independent reviewers selected trials and extracted data.

Results: We identified 207 trials truncated for early benefit; of which 102 (49%) were followed by subsequent trials (262 subse-
quent trials, median 2 per truncated trial, range 1e13). Only 99 (38%) provided a rationale justifying conducting a trial despite prior
stopping. The top reasons were to address different population or setting (33%), skepticism of truncated trials findings because of
small sample size (12%), inconsistency with other evidence (11%), or increased risk of bias (7%). We did not identify significant
associations between subsequent trials and characteristics of truncated ones (risk of bias, precision, funding, or rigor of stopping
decision).
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Conclusion: About half of the trials stopped early for benefit were followed by subsequent trials addressing a similar question. This
suggests that future trialists may have been skeptic about the decision to stop prior trials. A more rigorous threshold for stopping early
for benefit is needed. � 2016 Elsevier Inc. All rights reserved.
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1. Introduction

Randomized controlled trials are sometimes stopped
early by trialists if one of the interventions appears to be
associated with a large benefit. Investigators may halt their
trial to avoid depriving participants in the comparison
group of a beneficial treatment and to ensure rapid dissem-
ination of the intervention [1]. Trials stopped early for
benefit (truncated trials) are usually published in high-
impact journals, receive considerable attention, and are
likely to influence practice [2]. However, truncated trials
tend to overestimate the magnitude of benefit by approxi-
mately up to one-third, and overestimates can be much
greater when sample sizes and number of events are
modest [3].

Further, most published truncated trials fail to
adequately report at least one important factor regarding
the decision to stop early; such as the planned sample size,
details of interim analyses, whether a stopping rule
informed the decision to stop, or whether the analysis
was adjusted to account for interim monitoring and trunca-
tion [2]. Misleading overestimates from truncated trials
seriously threaten the integrity of decisions made by pa-
tients and clinicians when they trade off the benefits and
harms of interventions. Unfortunately, most (71%) system-
atic reviews that included truncated trials did not comment
or recognize this possible bias [4]. Simulation studies have
shown that when trials stopped early for benefit are
included in a meta-analysis, the pooled effect size and het-
erogeneity parameters become distorted [5]. Therefore, this
issue affects the synthesis of evidence and subsequent deci-
sion making that depends on systematic reviews, such as
guidelines. For example, a trial evaluated the efficacy of bi-
soprolol in patients with a positive dobutamine echocardi-
ography undergoing elective vascular surgery. It showed
that bisoprolol significantly reduced the risk of periopera-
tive myocardial infarction and cardiac death. The trial
was stopped early because of this large effect [6]. Guide-
lines in Europe and the U.S. recommended this interven-
tion; which was implemented on a large scale [7].
Subsequent trials showed markedly different results and
demonstrated that the reduction in myocardial infarction
was not as large as originally demonstrated and that the
intervention increased the risk of stroke, hypotension, and
may increase mortality [7].

The motivation to stop a trial early for benefit should be
balanced against the risk of disseminating overestimated
treatment effect. It should also be balanced against the loss

of the opportunity to generate more precise evidence and
opportunity to capture the effect of treatment on secondary
outcomes and outcomes that require longer follow-up
(particularly adverse effects). If stopping a trial early for
benefit was the correct decision (i.e., it would be unethical
to continue the trial); then the conduct of subsequent trials
addressing the same question (subsequent trials) would also
be unethical.

Several justifiable reasons for launching subsequent tri-
als are plausible. First, researchers may want to test the
intervention in a population or setting that is somewhat
different from that of a truncated trial. Second, researchers
may be skeptic about the results of the truncated trials
(because the trial was small or at high risk of bias). Third,
researchers may be interested in knowing the effect of the
treatment on other outcomes.

If investigators, the clinical community, and ethics com-
mittees sanction subsequent trials, it raises serious ques-
tions regarding the initial decision to truncate the original
trials for benefit. To explore the incidence of and rationale
for subsequent trials, we conducted a meta-epidemiological
study addressing how often subsequent trials were launched
or continued after the publication of a truncated trial asking
the same or similar research question.

2. Methods/design

The protocol of this study has been published and pro-
vides further details [8]. In brief, we identified a cohort
of 207 truncated trials (published 1970e2007) [2,3]
through systematic searches of electronic databases
(including MEDLINE, EMBASE, and Cochrane), commu-
nication with content experts, and manual review of jour-
nals [3]. We then identified published subsequent trials
for each truncated trial. We defined a subsequent trial as
a subsequent RCT that was launched (i.e., started enroll-
ment) or continued enrollment after the truncated trial pub-
lication date and addressed a similar question (similar
population, intervention, comparison, and outcome). We
only included subsequent trials with parallel design that
continued follow-up or patient enrollment for at least
6 months after truncated trial publication.

We hypothesized three possible reactions of researchers
(scenarios) to the publication of a truncated trial (Fig. 1).
Researchers may stop conducting future similar trials
(i.e., truncated trial caused a freezing effect on future
research): (1) launch a new trial or continue ongoing trials
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