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Introduction: We are seeking to determine: a) optimal approaches to
address statistical multiplicity in pragmatic RCTs, and b) whether ap-
proaches should vary according to the taxonomy of the situation
and context of research questions. The first step is to collate informa-
tion from three sources:
a)Systematic literature review around opinions, guidelines and
methods used
b)Survey of practice within UK based Clinical Trial Units (CTUs)
c)Survey of the methods used in pragmatic RCTs recently published
in high impact medical journals
Methods: A key objective is the creation of a conceptual framework
to synthesise the information obtained from the three sources. We
are extracting data from relevant papers into nVivo software in order
to generate themes and visualise findings graphically, e.g. compari-
son diagrams and concept maps. These findings will also be used to
inform the design of both surveys, which will include factual ques-
tions about specific approaches and open-ended questions to cap-
ture alternative methods.
Provisional results: Provisional systematic review findings suggest
varying opinions/guidelines on the approach to multiplicity, and that
methods used range from simple Bonferroni adjustment through to
more complicated procedures, e.g. hierarchical/gatekeeping proce-
dures. Once results from all three sources are available the synthe-
sised findings will be triangulated to inform the rest of the research;
the first step of which is planned to be empirical studies comparing
probabilities of Type I and II errors when applying different methods
to different multiplicity situations.
Potential relevance and impact: This research will provide guidance
on recommended approaches to address multiplicity for methodolo-
gists designing pragmatic RCTs and health professionals interpreting
RCT findings. The overall results have potential to be applied to most
RCTs commissioned by the NIHR, hence influencing evidence-based
changes in practice in the UK NHS across many disease areas.
This research is funded by the NIHR and the NIHR disclaimer applies.
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Introduction: The CONSORT Statement says that early stopping of a
clinical trial weakens the conclusions from the trial. The GRADE
guidelines go further, saying that early stopping is a study limitation
carrying the risk of bias, and recommending systematic reviewers
conduct sensitivity analyses omitting such studies. Our aim is to as-
sess methodologies for conducting these sensitivity analyses and to
make recommendations about interpretation of the guidelines.
Methods: We began by reviewing and summarising the range of
possible impacts of early stopping on treatment effect estimation in
single studies and meta-analyses. We then used simulation studies to
evaluate the performance of various approaches to meta-analysis
when early stopping is present. Our primary focus was early stopping
for benefit and we investigated the performance of meta-analyses
where treatment effect estimates were adjusted for the interim moni-
toring using the statistical method of conditional maximum likeli-
hood estimation.
Results: Early stopping at the first interim analysis leads to overesti-
mation of treatment effects but at subsequent interim analyses the
effect is unpredictable, and may lead to overestimation, underestima-
tion or even unbiased estimation. Interim monitoring that does not
stop the study early leads to underestimation. Importantly, these ef-
fects do not translate into biased meta-analyses, because the under-
estimation and overestimation balance each other in multiple
studies. In contrast, exclusion of studies stopped early always leads
to underestimation in meta-analyses. However, if treatment effect es-
timates are adjusted for the interim monitoring, prior to conducting
the meta-analysis, the underestimation is rectified.
Discussion: We recommend against sensitivity analyses that simply
exclude studies that stopped early from meta-analyses. If a sensitivity
analysis is conducted in accordance with GRADE, we recommend
that treatment effect estimates are first adjusted for the interim mon-
itoring. To facilitate this, we recommend specific information that
should be reported in adhering to the CONSORT reporting standards
on early stopping.
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Introduction: The Consolidated Standards of Reporting Trials (CON-
SORT) statement was introduced in 1996 and revised in 2010. It pro-
vides a checklist for reporting details of the study design/results of
randomised controlled trials (RCTs). We aimed to survey RCTs pub-
lished in 1996, 2006 and 2016 to determine whether reporting stan-
dards of key methodological details had changed over time.
Method: We used MEDLINE to obtain a random sample of published
RCT articles from each year. There was no restriction on journal. Titles
and abstracts were screened, and full text of potentially eligible stud-
ies assessed for inclusion. We collected information on the journal,
number of treatment arms, whether a CONSORT flow diagram and
power calculation were included and how randomisation methods
and baseline data were reported.
Result: 252/603 studies were considered eligible for inclusion. Just
over a third provided a CONSORT flow diagram. A table of baseline
characteristics was provided in 83% of studies, but over half of these
also provided p-values for baseline data. Details of a power calcula-
tion were included for 47% of studies. The method used to generate
the random sequence and method of allocation concealment was
unclear/not reported in 70% and 65% of studies respectively. Over
time, the proportions including CONSORT diagrams, power calcula-
tions and baseline tables increased. Reporting of randomisation
methods also improved; permuted blocks and sealed envelopes
remained the most common methods for sequence generation and
concealment.
Discussion: Our survey was not restricted to high impact journals
and showed that reporting standards have improved between 1996
and 2016, but despite the existence of CONSORT, there is still poor
reporting of key methodological aspects of RCTs. Notably, over half
of articles reported significance tests for baseline characteristics, con-
trary to current recommendations, and the method of randomisation
was either unclear or not reported in over half of the studies.

PS3D
- O4 How well are binary outcomes analysed and the findings
reported? – A systematic review of randomised trials
Ines Rombach1,2,3, Nicholas Peckham1,2,3, Ruth Knight1,2,3, Jamie
Stokes1,2,3, Jonathan A Cook1,2,3
1Oxford Clinical Trials Unit, Oxford, UK; 2Centre for Statistics in Medicine,
Oxford, UK; 3Nuffield Department of Orthopaedics, Rheumatology and
Musculoskeletal Sciences, Oxford, UK
Trials 2019, 20(Suppl 1):PS3D

Introduction: Randomised clinical trials (RCTs) need to be reported in a
way that enables robust and reliable interpretation of their results. Here
we review how well current publications of RCTs report binary primary
outcomes and appropriate sensitivity analysis for missing data.
Numerous different statistical approaches exist for the analysis of
binary data, some of which have been shown to be suboptimal.
Guidelines, including the Consolidated Standards of Reporting Trials
(CONSORT), stipulate that analyses of binary outcomes should
present estimates for both absolute and relative effects, together
with confidence intervals. Where some primary outcome data are
missing, sensitivity analysis should investigate the effect of changes
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to assumed missing data mechanism on the trial conclusions. It is un-
certain what is typically done.
Methods: We searched MEDLINE for primary publications of RCTs
published in January 2019, and identified those that reported a bin-
ary primary endpoint. Data to be extracted include the study size,
loss to follow-up by trial arm, statistical analysis methods (principal
and secondary) for the primary endpoint, together with whether or
not absolute as well as relative effects and their confidence intervals
were reported. Details of sensitivity analyses performed will be ex-
tracted, and reporting of the results will be considered
Timing of Potential Results: The search and study assessment
process is in progress and data extraction and synthesis will take
place over the summer. Around 200 trials are anticipated to be
included.
Potential Relevance & Impact: Current practice on how RCTs with
binary primary endpoints are analysed, and how well the results are
presented will be summarised. Presentation of both relative and ab-
solute effects, as well as the use of appropriate sensitivity analysis
are assessed. This will be useful to both authors and reviewers of
RCT reports and contribute to improving reporting standards, as well
as identifying potential areas for improvement.
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Background: When designing a randomized clinical trial (RCT), unlike
power and alpha which can be set at conventionally accepted values
(usually 90% or 5%, respectively), assumptions about the event rate
of the primary endpoint and the targeted difference (or minimal clin-
ically important difference) for the sample size calculation are often
based on prior knowledge from empirical studies or expert opinion.
Overestimation of event rates and target difference can have a detri-
mental impact on the power of an RCT. In this study, we aim to sys-
tematically investigate the prevalence and extent of overestimation
of event rates and targeted difference. We will then examine their
impact on trial conclusions.
Methods: We are planning to perform a cross-sectional survey review
of phase II-III RCTs published in seven high impact medical journals
from January 2015 to January 2019.
Timing of Potential Results: This study is part of an ongoing clinical
trials survey. It will include approximately 200 two-arm, parallel and su-
periority trials with a single binary outcome. In a pilot review of the first
68 RCTs, we have found that 34 (50.0%) had an overestimated primary
event rate (i.e. smaller than the lower limit of the 95% CI of observed
event rate) and 31 (45.6%) had a larger than targeted difference (i.e.
outside the 95% CI of the actual treatment difference). However,
among those 41 studies either having overestimation of event rate or
target difference, 10 of them drew a positive conclusion.
Potential Relevance & Impact: We think that many trials may be
underpowered due to higher event rates or aiming to detect unreal-
istic treatment effects. If this is the case the results from these stud-
ies should be interpreted with caution and not in isolation. This is
particularly important for trials with positive conclusion.
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Introduction: Running an internal pilot can help to optimise
methods for a trial. The literature provides recommendations for the
design of internal pilots, however, information is lacking regarding
the designs used and the process of review against progression cri-
teria. The aim of this research is to provide an overview of current
practice.
Methods: A cohort of clinical trials, extracted in 2017, comprised
those with an internal pilot having undergone the progression re-
view stage, funded by the National Institute for Health Research
Health Technology Assessment programme. Data about the design
and assessment of the internal pilots were abstracted from: project
descriptions; summary of changes from the first stage application;
funder/reviewer feedback about the full application; funder monitor-
ing notes; progress report history and trial protocols.
Results: Fifty-seven studies were reviewed. The majority of internal
pilots were first proposed in the initial stages. The Trial Steering
Committee was mostly commonly involved in the review process,
alongside the funder. Progression criteria included: target number for
recruitment, rate of randomisation, retention/primary outcome ascer-
tainment rate, rate of treatment adherence and consent rate. All
studies but one continued to the main trial, however a quarter did
not strictly meet their progression criteria. Actions taken for studies
which did not meet their progression criteria included a second re-
view, recovery plan and close monitoring. Changes were made to
the design of the main trial for 25% of the studies; these were pri-
marily to do with conduct of recruitment.
Discussion: We provide insight into the process of designing and
assessing internal pilot trials. Progression criteria are sometimes not
met; however, committees involved in the reviewing process will
generally support continuation to the main trial, usually accompan-
ied by a second review or close monitoring. We make recommenda-
tions to optimise the decision-making process.
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External pilot and feasibility (PAF) trials are an essential part of
trial preparation, particularly for the planning of complex inter-
ventions. However, they rarely published, and the ones that are


