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CENTRAL MESSAGE

A true negative trial is one that is
unable to answer the scientific
question for which it was
designed.
Emilia Bagiella, PhD

In their article in this issue of the Journal, Koch and associ-
ates1 report the results of randomized clinical trial designed
to determine the effect of duration of storage of red blood
cells (�14 days vs �20 days) transfused to patients under-
going coronary artery bypass grafting, valve surgery, or
both. The trial was designed to enroll 2840 patients (1420
in each of the groups, red blood cells stored for �14 days
or �20 days) to achieve 85% power to detect an odds ratio
of 0.75 for the primary composite outcome of mortality or
multisystem organ failure and cardiac, neurologic, gastroin-
testinal, and vascular events.

The highlight of the article of Koch and associates,1

regrettably, is not the results themselves, which were largely
inconclusive, but rather the fact that the trial never reached
the target sample size. During a 9- year period, the investi-
gators were able to enroll only 1387 eligible patients,
48.8% of the anticipated sample size, and they estimated
that it would take an additional 9 to 10 years to finish the
target enrollment.

Koch and associates1 report several reasons for the slow
enrollment and the early termination of the trial. Along with
logistic factors (several of the principal investigators who
were originally involved in the design and conduct of the
trial, and who supported the effort, left the institution) and
a decrease of financial resources, there was a reduction of
the pool of eligible patients as a result of changes in trans-
fusion and blood storage practices. Koch and associates1

concluded that the randomized trial supported neither futil-
ity nor efficacy of transfusing fresher or older red blood
cells to cardiac surgical patients.

In many instances, results of clinical trials are labeled
negative when the null hypothesis is not rejected. There is
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a difference, however, in failing to reject the null hypothesis
at the end of a trial that enrolled the required sample size
and failing to reject the null hypothesis when less than
half of the target sample size is available for analysis, as
was the case in this trial. In the first instance, the trial is actu-
ally successful, whereas in the second, it is not.
Every clinical trial is (should be!) designed to answer a

specific scientific question. Ultimately, the answer to that
question may ormay not be to the liking of the investigators.
Nonetheless, it represents a legitimate ending of the scien-
tific inquiry.
A properly designed and conducted trial that fails to

reject the null hypothesis puts to rest the equipoise that justi-
fied the trial in the first place, in the exact same way that a
trial that rejects the null hypothesis does. The scientific
question is answered.
Avery different situation presents when the trial is termi-

nated early for lack of enrollment, which likely results in an
underpowered study. This is a true negative trial, one that is
unable to answer the scientific question. What can we learn
from such a trial?
One important lesson is the reason why the trial did not

enroll sufficient subjects. Trials fail to meet their enrollment
target for a variety of reasons, including scarcity of the
target population; difficulty or inability to get potential
study participants to consent; lack of equipoise on the part
of the investigators, the patients, or their treating physi-
cians; shortage of financial resources; changes in clinical
practice; or decreased interest in the research question. Un-
derstanding these issues does not directly help the trial that
is being halted, but it does help other investigators to
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understand what circumstances led to the trial termination
and how the same circumstances can be avoided in future
trials.

In fact, some of these issues could be addressed before
the trial even begins. For instance, sufficient resources, in
terms both of funding and commitment on the part of the in-
vestigators, should be allocated and secured in advance to
ensure that the trial is carried out to its end even if a change
in personnel happens. In the same way, it should be seri-
ously considered whether an investigator-initiated, single-
center trial of several hundred patients is feasible or whether
a multicenter, externally funded trial would instead be a
more realistic choice.

Changes in clinical practice also affect clinical trials in
many ways, all the more so the longer the trial is protracted
in time. It is the responsibility of the investigators to recog-
nize when the question the trial is designed to answer is no
longer answerable or no longer relevant.
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Finally, in this article, Koch and associates1 describe a
novel and rather complex approach to the statistical
analysis of the multiple primary end points. Although
the use of the correct statistical approach is desirable in
every trial, there is no statistical methodology that can
rescue a trial that is terminated early for lack of
enrollment. Results from such trials instead provide an
invaluable lesson regarding what should be avoided in
future research.

Ultimately, every trial has an unquestionable obligation
to its participants: to use their time, willingness, and efforts
to answer an important question. When the trial fails to do
that, it has failed in its primary goal.
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