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The use of interim analyses has become popular in drug development. An interim analysis
allows us to assess the results of an ongoing trial. During the analysis a trial can be stopped
early for efficacy or futility, or some design adaptations such as sample size reassessment or
dropping of treatment arms can be performed. Consideration of futility stopping is seen to be
important and useful for both ethical and economic reasons, and is therefore widely used [1-
3]. Sample size could be also increased in case the interim results are promising in order to
make sure that efficacy can be claimed on a treatment being tested.

During interim assessment of the trial, there might be some information available in addition
to the outcome on the primary endpoint. It could be beneficial to add such information into
the analysis as the number of patients with complete observations on the primary endpoint
might be limited. An example of including such additional data could be incorporation of
shorter observations on patients. Let us consider a primary outcome of interest in a trial,
which is observed after some pre-specified time, for example one year. Then, there could be
more patients available at interim with complete observations on a shorter amount of time,
which is e.g. 6 months. An example showing such a setting is represented in Figure 1 below,
which shows the patient recruitment over time. At some point during the trial an interim
analysis is performed. There is a number of patients recruited in the trial, and a fraction of
them have already collected response on the long-term primary outcome in the trial, which
is denoted by shaded circles. It can be seen that at the same time, there are some additional
patients that have completed the shorter observations (denoted by shaded triangles), which
could be incorporated into the interim analysis in order to improve the decision-making
process.
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Figure 1: Plot showing recruitment of patients over time and an interim
analysis, where some additional short-term information is available on some
patients



Therefore, in our research we investigated the impact of inclusion of such groups of patients
into interim analyses for clinical trials. At first, we considered a design, which would allow for
futility stopping. We compared our approach with one including only long-term information,
as well as one in which only the short-term data was used. We looked at different scenarios,
taking into account the correlation between the short and long observations or the timing of
an interim analysis. We showed that the use of both long- and short-tem endpoints could
increase the power of a trial, which would result in a higher chance of claiming efficacy of the
treatment being tested. A range of correlations between short- and long-term data was
investigated and the higher the correlation the higher was the increase in power.

We further extended our methodology to adaptive designs with sample size reassessment.
This means that if the trial would not be stopped for futility, we would also look at the results
and see if smaller number of participants would be sufficient to claim efficacy on the
treatment. Or, in a case where the results were promising but possibly not good enough for
the pre-specified number of patients, we could recruit more patients and then be able to
reject the null hypothesis. The methods were based on the well-established combination
function [4], which controls the chance of having a false positive. Use of both short- and long-
term observation during the interim analysis was shown to increase the power of a trial when
compared to the other two approaches. This however resulted in an increased average
sample size. Therefore, if the objective of the sample size reassessment is to increase the
power, then use of both short- and long-term data is recommended. When, however, the aim
is to reduce the average sample size, use of only long-term information is recommended and
in such a case, no power increase can be seen.
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