




















also have clinical relevance. In this study, we were able
to document that progression status at 26 weeks was a
strong predictor of survival from that time point. We
saw a similar pattern for progression status at 9 and 18
weeks.

A number of questions remain. Although done as post
hoc analyses, survival was closely associated with pro-
gression status at time points before 6 months. This raises
the question of whether the earlier time points could be
used either in addition to or in place of 6moPFS. If it were
possible to substitute 9-week PFS for 6moPFS, results
from trials could be determined earlier. It would also be
more practical to consider multistage designs. Our cur-
rent criterion for a successful/unsuccessful trial is 35%
versus 15% 6moPFS for patients with grade IV tumors,
our primary test population. From this study we have an
overall estimate of approximately 45% PFS at 9 weeks
for this patient group. A corresponding increase of 20%
in 9-week PFS would be from 45% to 65%. Whereas 32
patients are sufficient to have 90% power (with a one-
tailed « = 0.1) for the 6moPFS end point, 44 patients (an
increase of 38%) would be required to have similar power
for the earlier time point. (If we assume an exponential
distribution, then a 15% vs. 35% difference at 6 months
would correspond to 52% vs. 70% PFS at 9 weeks, and
the required sample size for 90% power would be still
larger— 353 patients.) Also, an improvement in 6moPFS
ensures some degree of durability of effect.

While it does not seem appropriate to replace 6moPFS
with PFES at 9 weeks as the primary end point, with the
information available on the expected PFS rate at 9
weeks and knowledge that PFS status at 9 weeks predicts
survival, we can now consider using that information to
create early stopping rules should the PFS be less than
would be expected. This would allow early stopping for
trials in which the therapy is clearly not meeting expec-
tations. Such an approach would not be applicable for
all situations. For example, trials of a targeted therapy
might require the full patient number to determine if the
therapy was differentially effective depending on a spe-
cific tumor marker. On the other hand, if patient entry
had required the presence of a tumor marker that was
expected to lead to high success with targeted therapy,
an early stopping rule based on 9-week PFS estimates
would be appropriate. The best way to incorporate this
information needs to be evaluated further, as do possible
uses for the intermediate (18-week) results.

Unfortunately, the objective response rate remains so
low that we feel that we have not suffered from a lack of
consideration of this end point to date. Newer clinical
trial methodologies can potentially allow for multiple
end points,® for example, response and 6moPFS, and
these need to be investigated.

The study as conducted demonstrated that a patient’s
progression status at a specified point in time is a strong
predictor of survival from that time. This provides docu-
mentation supporting the general impression of clinicians
that delay in progression is positive, not only because it
delays the complications that accompany progression
(which have a real clinical effect on the patients) but also
because it indicates the likelihood of longer survival.
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The documentation that progression predicts survival
leads us to believe that treatments that extend PFS are
likely to increase overall survival, but this remains to be
proven. The studies included here were single-arm phase
IT trials, limiting what can be concluded with regard to
6moPFS as a surrogate for survival in comparing treat-
ments. However, the results are consistent with the
recently reported experience of the North Central Can-
cer Treatment Group.” In that report, the authors noted
a limitation in the conclusions owing to the results of all
trials being negative. Our current analysis included sev-
eral trials that used temozolomide, a treatment that has
subsequently been determined to be effective based on
a survival end point (albeit in the treatment of patients
with newly diagnosed tumors). While a comparison of
the studies with and without temozolomide does not
take into account any possible differences in prognostic
factors between studies, it is encouraging that patients
in studies including temozolomide showed a much
improved 6moPFS and survival compared with patients
treated in studies not including temozolomide, indicat-
ing that 6moPFS could be effective in distinguishing
this agent from other generally less effective therapies
in phase I trials.

In addition to the use of 6moPFS as an end point for
phase I trials, the question arises as to whether this end
point could be used as a substitute for survival either for
full approval or for accelerated approval of a new treat-
ment. For reasons stated above, we believe that the data
support a statement that increasing 6moPFS can reason-
ably be expected to increase survival. As with survival,
there is clearly heterogeneity in PFS that is not related to
treatment. The nature of these factors needs to be fur-
ther explored, and we plan to utilize these data to per-
form such evaluations. However, because it cannot be
expected that all factors affecting survival and/or PFS at
time of recurrence can be identified, randomized clinical
trials would be required to confirm treatment effect.

The use of PFS for accelerated approval has the
potential to substantially shorten the time to access a
promising treatment. For example, to have 90% power
for a hazard ratio of 1.8 consistent with the treatment
effect criterion used in the NABTC phase II trials (an
increase in 6moPFS for grade IV patients from 15% to
35%), assuming accrual requires 1 year with additional
follow-up of 6 months and that PFS follows an exponen-
tial distribution, a randomized trial would require 134
patients and could be completed in 1.5 years if PFS were
the end point. For the same power, same hazard ratio,
and same number of patients, using survival as an end
point would require 3.5 years (assuming 15% survival
at 1.5 years, consistent with the historical data). Because
patient heterogeneity and additional treatment options
might result in a hazard ratio closer to 1 for a survival
comparison than for a PFS comparison, the study based
on a survival comparison might need to be still longer in
order to have enough events for adequate power.

The strength of the results observed reassures us
that for phase II trials, 6moPFS is a useful end point for
evaluating new therapies. Status at earlier time points
may also provide important information, particularly as
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a guide to reduce patient sample size in the setting of
studies with negative results. Further research is needed
to validate these observations. Until there are validated
instruments for the assessment of symptomatic end
points, it is unlikely that time to symptom deterioration
will become a commonly used end point in neurooncol-
ogy clinical trials. On the basis of the results, we are
convinced that progression is an important determinate
of survival and that PFS may more directly define the
benefit of the treatment being tested than does survival.
Given the large database and numbers of trials used in
the analysis, we believe that this end point is relevant to
the patients we serve and that our results support the
idea of evaluating new research methodologies using
this end point coupled with other measures of clinical
benefit.
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