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Data and analysis

The data were extracted from the Epistemic Al database on 15 May 2025. The data is derived from publicly
available data sources such as ClinicalTrials.gov, press releases, company presentations and other news
sources. We extracted all phase II and phase III studies for the years 2013 to 2023. We removed academic-
and government-sponsored trials, then removed active, completed and withdrawn trials, and finally removed
trials for which no reason for termination was given. This resulted in 3,180 trials for analysis (see the flow
chart below).
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From the extracted data, we manually read and assessed the stated reason for termination for each trial
independently on 3 separate occasions. Where there was agreement, the reason was assigned, and where there
was discrepancy, we looked at the press release or trial information to assign a reason. In addition, we
codified a program with keywords to automatically assign a reason. Where the manual and automated
analysis agreed, we used the reason, and where they disagreed (87 out of 3,180), we went back to the press
releases of publications for further analysis. In cases where there were 2 or more termination reasons given
(and there were only 97 out of 3,180), we focused on reasons that can be addressed with changes in
procedures, better science, or better planning. The order of assignment was
efficacy>safety>operational>strategy>business>enrollment.

We focused on terminated trials for several reasons:

* The status of a trial as ‘terminated’ is clearly defined in Clinical. Trials.gov

* The 2016 mandate from the FDA stating that starting in 2017 sponsors must provide a reason for
termination, whereas it is not required to report completed trials as failures or provide a reason.

* The sponsor is so sure that a terminated trial is not likely to generate meaningful data that they end it early.

By contrast, completed but failed trials are not consistently defined, and the outcomes are not always clear,
with many trials just finishing with no results published. Failures are also harder to define. For example,
failure in a phase III trial may often be considered as failure to progress to regulatory submission, but could



also be considered as failure to gain regulatory approval, failure to beat the standard of care, failure to gain
further investment for business reasons or failure to attract a marketing partner.

Consequently, we consider terminated trials to be a particularly useful source of insights for reducing the
likelihood of expending resources on unproductive clinical trials, especially when termination is due to
factors that may be more under control of sponsors, such as strategic/business choices or operational issues,
compared with the uncertainty around efficacy or safety. That is not to say that insights cannot be gained
from completed trials; indeed, in some cases, the longer duration and deeper analysis possible may lead to
additional insights.

Comparisons with previous analyses

The increase in clinical trial terminations that we identified in our analysis is in sharp contrast to a reported
decrease in trial terminations over a similar time period'. The reason for the difference may be in the data
used for the analysis. Our analysis relied on industry-sponsored reported termination using the primary
completion date and the primary source of ClinicalTrials.gov, whereas Fultinaviciute and Maragkou relied on
the difference between the expected and reported end date and a different trial source'. Their analysis would
include completed and terminated trials, in contrast to our analysis relying on reported terminations only.

The proportion of terminations due to efficacy reasons, 24%, is below the efficacy failure rate of ~50%
previously reported a decade ago for phase II and phase III trials®. This is because this study examined only
terminated trials, whereas publications examining failures, on the other hand, included a combination of
terminated and completed trials. When examining terminated trials only, efficacy terminations from 7% to
21% have been reported'>*>.

Enrollment terminations accounted for 18% of all terminated trials. This is similar to previous reports>®’, but
in sharp contrast to one study that reported that half of trial terminations were due to enrollment issues™*. We
believe there are several reasons for this discrepancy. First, our focus was on industry-sponsored trials. If we
included trials sponsored by government, academic institutions or hospitals, the percentage of enrollment
terminations is closer to, but still less than, half. Secondly, we excluded phase I trials in our analysis. These
trials have been reported to fail to meet their recruitment goals 80% of the time and would increase the
percentage of enrollment terminations if included.
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