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Toxicity of pelvic nodal radiation for localized prostate cancer
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External beam radiation therapy (EBRT) is a definitive
treatment modality for patients with localized prostate
cancer (1). The entire prostate is included within the
treatment field for all patients receiving EBRT for prostate
cancer. EBRT along with androgen deprivation therapy
(ADT) is recommended for patients with unfavorable
intermediate- or high-risk disease, with national guidelines
recommending a consideration of pelvic nodal irradiation
for this subset of higher risk patients (1). Multiple
randomized trials have demonstrated an overall survival (OS)
and local control (LC) benefit with the addition of ADT to
EBRT for patients with either intermediate- or high-risk
prostate cancer (2-4). However, there is a lack of data to
guide management with regards to the inclusion of pelvic
lymph nodes in the radiation field along with the prostate.
Three trials have specifically compared the inclusion
of the pelvic lymph nodes along with the prostate in the
radiation field for patients with intact prostate cancer, and
none of these demonstrated a significant clinical benefit with
the inclusion of the pelvic lymph nodes. Additionally, one
trial has investigated this question in the post-prostatectomy
setting. RTOG 77-06 compared EBRT to the prostate
alone to a dose of 65 Gy to EBRT to the prostate and pelvic
lymph nodes (PPLNs) to a dose of 45 Gy followed by a
boost to the prostate of 20 Gy, all in 1.8, 2.0 Gy fractions,
and found no difference in LC, distant metastasis (DM),
or OS between the two treatment arms (5). Toxicity results
were not reported in the aforementioned trial. RTOG 94-
13 was a 2x2 factorial design study that sought to compare
both prostate only (PO) EBRT to PPLN EBRT as well as
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the timing of ADT for patients with prostate cancer deemed
to have at least a 15% risk of lymph node positive disease (6).
Patients in the PO arm received 70.2 Gy to the PO, while
patients in the PPLN arm received 50.4 Gy to the pelvis and
prostate with a cone down boost of 19.8 Gy to the prostate,
all in 1.8 Gy per fraction. No differences in outcome were
observed between the PO and PPLN arms, though there
was an unexpected interaction between radiation field size
and timing of ADT. Importantly, acute and late toxicity
were not significantly different between the treatment
arms. The GETUG-01 trial compared outcomes between
EBRT to the PO or EBRT to the PPLN (7). Both low-
and high-risk prostate cancer patients were enrolled in this
trial, though patients with high-risk disease received ADT.
Patients receiving EBRT to the PO received 66-70 Gy, and
patients treated to the PPLN received 46 Gy to the pelvic
lymph nodes and the prostate, with a boost to 66-70 Gy
to the prostate. The 10-year OS and event free survival
were similar in the two treatment arms, though a post hoc
subgroup analysis suggested a benefit in pelvic radiation in
lower risk patients. RTOG 05-34 was conducted on patients
with prostate cancer having undergone prostatectomy who
went on to develop PSA failure and compared outcomes
between patients treated with either prostate fossa radiation
alone, prostate fossa radiation along with ADT, and
prostate fossa and pelvic lymph node radiation along with
ADT (8). An improvement in biochemical control was
observed in patients received EBRT to the prostate fossa,
pelvic lymph nodes, and ADT when compared to patients
receiving EBRT to the prostate fossa and ADT only, and
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no difference in genitourinary (GU) or gastrointestinal (GI)
toxicities were reported between the three arms.

Just as there is limited data to support the benefit of
inclusion of pelvic lymph nodes in the radiation field for
patients with prostate cancer, there is a lack of data to
determine whether or not the inclusion of pelvic lymph
nodes would significantly increase toxicity. This is an
especially important consideration since patients with
prostate cancer tend to have a high cure rate following
treatment, and would live long enough to manifest long-
term toxicity due to damage to the GI or GU tracts. Small
studies conducted in both the pre-intensity modulated
radiation therapy (IMRT) and post-IMRT era have
demonstrated worse GI side effects with the inclusion of
pelvic lymph nodes in the radiation therapy field (8-11).
However, other trials, also in both the pre- and post-
IMRT era, have shown no differences in toxicities with the
inclusion of pelvic lymph nodes, though these trials were
not powered to demonstrate differences in toxicities (6,8).

It is in this context that investigators from the UK
conducted a study using hospital based data to compare
toxicities with either PO or PPLN EBRT for patients with
prostate cancer (12). Using data from the English Cancer
Registry Data, the National Radiotherapy Dataset (RTDS),
and Hospital Episode Statistics (HES), investigators
sought to compare GI and GU toxicity rates between men
treated with PO or PPLN to determine if the inclusion
of the pelvic lymph nodes leads to higher toxicity rates.
The study was conducted in men diagnosed with prostate
cancer treated with definitive EBRT between January
01, 2010 to December 10, 2013. In order to be included
in the study, men had to have either high-risk or locally
advanced prostate cancer and have a record of the radiation
therapy dose and fractionation. The outcome was a GI or
GU toxicity severe enough to require either a diagnostic
or therapeutic procedure, and this was determined by
evaluation of either a procedure code or diagnosis code in
the patient’s HES record. The authors indicated that such
a procedure would signify having at least a grade 3 toxicity
according to the National Cancer Institute Common
Toxicity Criteria for Adverse Events (CTCAE). Patients
were divided into two groups based on whether they were
treated to the PO or the PPLN. Demographic and clinical
characteristics were compared between the two groups
using the chi-squared test. The competing risks method was
used to compare the 3-year cumulative incidences of GI and
GU toxicities, and competing risks regression according
to the Fine and Gray method was used to estimate the
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subdistribution hazard ratio (sHRs) with 95% confidence
intervals (CIs) to compare the toxicity rates between the
two groups of patients.

A total of 3,845 men met the inclusion criteria, of whom
780 (20%) received PPLN. Men receiving PPLN were
more likely to be <70 years old, have more advanced disease,
and have poor socioeconomic status. The median follow-
up time was 2.7 years. Similar toxicity rates were observed
between the two groups of patients. The 3-year cumulative
incidence of GI toxicity was 14% in the PPLN group and
also 14% in the PO group. The 3-year cumulative incidence
of GU toxicity was 9% in the PPLN group and 8% in the
PO group. The adjusted competing risk regression analysis
demonstrated that the incidence of GI toxicity for men
treated with PPLN was similar to those treated with PO RT
(sHR 1.00; 95% CI, 0.80-1.24, P=0.97); similarly, the GU
toxicity for men treated with PPLN was also found to be
similar to those treated with PO RT (sHR, 1.10; 95% CI,
0.83-1.46, P=0.50). The authors of the study concluded that
the inclusion of the pelvic lymph nodes in the radiation field
was not associated with an increased GI or GU toxicity at
3 years, but that greater follow-up is required to determine
its impact on late GU toxicity.

This article had several strengths which suggest that its
result may be applicable to patients being treated in clinical
settings worldwide. First, since the study was performed in
patients being treated after 2010, all patients were treated
using modern radiation therapy techniques including
IMRT. Since IMRT accounts for nearly 96% of all patients
with prostate cancer treated with EBRT in the US, its
use in the present study makes its findings generalizable
to the US population (13). Second, the present study was
conducted on a large sample size of patients, with a total of
3,845 patients included for analysis. The benefit of using
such a large sample of patients is that this minimizes the
risk of outliers confounding the outcomes and provides
greater validity to the conclusions made from the statistical
tests. Finally, the authors quantified the toxicity rates by
using validated procedure codes to identify complications
severe enough to require a procedure for management
or correction of either a GI or GU toxicity. In doing so
they were able to use an objective measure for treatment
that is not subject to the biases of the recording physician
and compare an accurate representation of the deleterious
effects of EBRT that patients experienced.

The study by Parry et al. also contained significant
limitations that may limit the strength of its conclusions.
Perhaps most importantly, the study only had a median
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follow-up time of 2.7 years. It is possible that with longer
follow-up, more long-term GI and GU toxicities may have
manifested themselves in the PPLN arm and consequently,
the conclusions must be tempered by the fact that this
study has a limited long-term follow-up. Second, due
to limitations of the data contained in the RTDS, the
investigators were not able to report the dose delivered to
the pelvic lymph nodes. It is possible that the dose delivered
to the pelvic lymph nodes in the PPLN arm was low, and
that this explains the lack of increased toxicity observed in
this group of patients. Third, there was limited information
regarding the radiation therapy fractionation pattern of the
patients receiving radiation therapy. Recent guidelines by
the American Society of Radiation Oncology and American
Urological Association suggest that hypofractionation
be considered in nearly all patients receiving EBRT for
localized prostate cancer (14). The present study reports
that the median dose delivered was 74 Gy, and the median
dose per fraction was 2 Gy, but does not have data regarding
the use of hypofractionation in each treatment arm. It is
possible that the use of hypofractionation may impact the
rates of toxicities caused by radiation therapy, and the lack
of data regarding its use detracts from the generalizability
of the conclusions of this study. Fourth, while the procedure
codes used to determine the presence of a GI or GU
toxicity were standardized across the treating institutions,
they are only instituted in the case of a Grade 3 or higher
toxicity. This means that the study did not account for
either a Grade 1 or Grade 2 toxicity, and it is possible that
there was a higher rate of Grade 1 or Grade 2 toxicities in
the PPLN arm, but that this would not have been captured
by the data collection methodology employed by the
investigators. Additionally, the study by Parry et al. was
conducted exclusively in patients treated with IMRT using
photons. Previous studies have suggested that proton based
therapy (PBT) may as associated with greater toxicity than
treatment with photon based IMRT (13), and therefore it
is possible that the toxicity profile of patients treated with
PBT to the PPLN may be greater than that of patients
treated with PBT to the PO. The present study, consisting
solely of patients treated with photons, is unable to shed
light on the toxicity differences associated with the volume
of treatment for patients receiving treatment with PBT.
Finally, there was no description of the type of daily imaging
used to ensure accurate placement of patients during
radiation therapy, or the type of planning target volume
(PTV) expansions used on the pelvic lymph nodes. It is
possible that due to daily image guided radiation therapy
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(IGRT) the clinics in the current trial used smaller PTV
expansions on the lymph nodes, limiting the volume treated
and which may have led to the lack of observed increased
toxicity associated with treatment of PPLN. However, this
information is not available in the manuscript.

Overall, the study by Parry et 4/. is an important
contribution to the literature since it showed that in a large
sample size of patients with prostate cancer treated using
modern radiation therapy techniques, there was no increase
in GI or GU toxicity when pelvic lymph nodes are included
in the radiation therapy field. We eagerly await the result of
research studies that are currently ongoing (15-17) in order
to determine whether there is a clinical benefit associated
with the inclusion of pelvic lymph nodes in the radiation
field, and which patient populations with prostate cancer
may benefit most from the inclusion of pelvic lymph nodes
in the treatment volume.
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