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We welcome the two Editorial Comments discussing
our recent meta-analysis evaluating the importance of
local failure following definitive radiotherapy for high
Gleason grade prostate cancer (1-3). We would first like to
address the Editorial Comment from Mula-Hussain and
colleagues, who discuss limitations of our study (2). Many
of these limitations were reported as such in our original
manuscript. We do of course acknowledge that our meta-
analysis included trials that enrolled men many years ago,
which is an important limitation to consider. However, that
fact has never prevented the conclusions from these trials
influencing current care standards. Specifically, the results
of the RTOG 9202 and EORTC 22961 trials defined the
standard of hormone therapy in high-risk prostate cancer
for decades following their publication (including to the
present day) (4). All but the most recent trials of hormone
therapy duration, in fact, utilized doses of radiation on
the order of 70 Gy. For example, 70 Gy was the radiation
dose used in the recently published PCSIV trial, which
ultimately led to numerous professional societies allowing
for 18 months of hormonal therapy as a minimal duration
for high risk disease (5). Similarly, more than 50% of the
patients enrolled on the recently published TROG 03.04
trial were treated to 66-70 Gy (6). A quarter of the patients
on the EORTC 22991 trial, which was included in this
meta-analysis, received 70 Gy (7). The large randomized
RTOG 0126 trial, which had a standard-of-care arm dose of
70.2 Gy, was finally published in 2018 and failed to show an
improvement in prostate cancer-specific mortality or overall
survival (8). So long as the conclusions from these trials are
still considered relevant, the use of lower dose of radiation in
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the studies including in our meta-analysis should not be used
to inherently diminish the credibility of its conclusions.

With regards to other technological advancements that
were mentioned, such as MRI-guided treatment planning
and use of hydrogel spacers, we agree that these may improve
the risk benefit ratio of dose-escalation. However, none of
these advancements were in place for essentially any of the
large, published trials in prostate cancer radiotherapy. As
with dose considerations, these technological advancements
do not inherently detract from our meta-analysis.

Other important limitations the authors mention are
(I) the heterogeneity of the local failure definition and
(II) the inability to account for the impact of the primary
Gleason grade and secondary Gleason grade. The latter
point in particular is important, and imbalances in bulk or
grade of disease between those experiencing local failure
and those who did not could have confounded the analysis.
As a recurring theme, however, none of the prospective
randomized trials in prostate cancer radiotherapy have thus
far accounted for this difference, either.

The limitations notwithstanding, we posit that there
are two major conclusions from our meta-analysis, just as
Levitin and Hamstra indicate in their Editorial Comment
The first is that local failure is a poor prognostic factor even
in high grade prostate cancer, despite the competing risk of
distant failure. The second is that some patients experience
a clinical local failure prior to experiencing a distant
metastasis. One mechanistic explanation for this would be
the so-called second wave theory, wherein a local failure
seeds a distant metastasis. This would be supported by the
results of the aforementioned RTOG 0126 trial, which
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enrolled patients with intermediate risk disease only (8).
Though this trial did not identify an overall survival
benefit to dose escalation, it identified a difference in the
cumulative incidence of distant metastases favoring the
high-dose arm. Levitin and Hamstra nicely summarize the
growing body of literature supporting the role of improved
local control in high grade prostate cancer.

We also acknowledge that the existence of a second
wave cannot be proven by our data. Even if the second
wave occurred, it would not represent the primary mode of
distant metastatic failure in patients with high grade disease.
Therefore, we completely agree that systemic therapy is still
critical in this patient population, since the risk of occult
micrometastases at presentation is substantial. Indeed,
prolonged durations of ADT" may be particularly important
in this patient population and novel anti-androgens
should be considered as well (9). Rather than disputing
this, our meta-analysis suggests a potential additional role
for enhancing local control in terms optimizing clinical
outcomes. Importantly, ADT itself, as a systemic agent,
is still thought to enhance local control through a variety
of mechanisms, including but not limited to potential
radiosensitization and/or inhibition of radiation-induced
increases in androgen signaling. Thus, improving local
control and improving systemic therapy are not mutually
exclusive but rather complementary (10).

We certainly agree with both Editorial Comments that
prospective studies are needed to validate our findings,
which are based on post-boc analyses. We hope that insights
into the combinatorial benefit of enhanced systemic control
(e.g., with apalutamide or enzalutamide) and enhanced local
control (e.g., with a brachytherapy boost) can be gained
from prospective studies such as ATLAS (NCT02531516)
and ENZARAD (NCT02446444). Both trials are designed
to enroll patients with a high risk of occult micrometastatic
disease and are stratified by use of a brachytherapy boost.
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