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Palliative bladder radiotherapy: caveats in a changing landscape
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Background

Worldwide, bladder cancer is the ninth most common
tumor (1). In muscle-invasive bladder cancer, the standard
treatment consists of neoadjuvant cisplatin-based
chemotherapy followed by radical cystectomy (2,3). For
patients who are considered unfit for surgery or who wish
to attempt bladder-preservation, radiotherapy after maximal
radical transurethral resection (TUR) represents a possible
alternative. The addition of concomitant chemotherapy
(whether mitomycine and 5-fluorouracil or cisplatin) to
radiotherapy significantly improves outcome (4). With
aggressive trimodality protocols (i.e., maximal TUR
followed by concomitant chemoradiotherapy), survival
rates similar those reported with radical cystectomy can be
achieved (5).

In addition to its use in the curative setting, radiotherapy
can provide considerable palliation in patients with
metastatic disease or patients who are not candidates for
definitive therapy. Prolonged hematuria is a frequent
and debilitating complication in patients with bladder
cancer (6). The hemostatic effect of radiotherapy is well-
established and its therapeutic onset is generally observed
very quickly (7). Several mechanisms contribute to the
hemostatic effect of radiotherapy, including increased
adhesion of thrombocytes to the vascular endothelium,
blood vessel fibrosis and to some extent, tumor regression.
In a non-curative setting, hypofractionation is usually
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preferred, as it is cheaper and provides greater comfort to
patients by decreasing the time spent traveling. However,
toxicity can be pronounced when conventional palliative
schedules (using multiple daily fractions of 3-4 Gy) are
prescribed. This is especially true for bladder radiotherapy,
because several critical organs at risk (OAR) are located
very close to the target (e.g., small bowel, rectum) and the
bladder itself appears to be very sensitive to radiation. To
minimize this toxicity, alternative fractionation schedules
have been developed using weekly fractions (8). The major
advantage of the longer delay between fractions is the
potential recovery of acute toxicity. Still, palliative bladder
radiotherapy remains a treatment with considerable side-
effects and patient selection is of the utmost importance.
Clearly, physicians are not very good at estimating survival
in metastatic cancer patients, and bladder cancer is a
particularly aggressive disease (9).

Amin and colleagues performed a retrospective
analysis from 2 British cancer centers (The Christie NHS
Foundation Trust, Manchester and St James’s University
Hospital, Leeds) on 241 patients treated with palliative
bladder radiotherapy (10). Interestingly, the indication
for the bladder irradiation was local disease control (65%)
rather than hematuria (only 19%). Still, 18% of patients had
deceased within 30 days after RT and 14% of patients could
not even finish the planned radiation treatment. In all, one
in four patients (25%) underwent “futile” palliative bladder
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radiotherapy and were arguably unnecessarily treated. The
authors offered little insights on how to improve patient
selection, although they note that patients with good
performance status and earlier stage disease survived longer.

First of all, the RT was truly palliative, using two
opposing 2-dimensional, conventional anterior-posterior
(AP) and posterior-anterior (PA) beams. This very basic
techniques usually encompasses the target very broadly and
allows little to no sparing of the surrounding OAR (e.g.,
rectum and small bowel in this case). Not surprisingly,
75% of patients reported symptoms at first follow-up. Also,
there was a wide variety of fractionation schedules reported,
ranging from a single fraction of 8.0 Gy (highly palliative)
to 10 fractions of 3.0 Gy (probably more indicated to
achieve long-term local control rather than short-term
symptom palliation). A weekly schedule was only prescribed
in about half of patients. In our center, we typically deliver
palliative bladder radiotherapy for hematuria in a single
fraction of 8.0 Gy using an AP-PA set-up. For local control
we prescribe a weekly schedule over 6 weeks using modern
volumetric arc therapy (VMAT), minimizing dose to the
OAR. In both cases we perform on-line cone-beam CT
imaging before treatment. In the current paper, the imaging
protocol is unfortunately not described.

Secondly, patients were treated from 2014 to 2017, before
the advent of immunotherapy revolutionized the systemic
treatment of advanced bladder cancer. Up to 50 percent of
patients are not candidates for cisplatin-based chemotherapy
because of age or comorbidities (e.g., reduced renal
function, neuropathy, heart failure). Although comparative
phase III data are not available for first-line immunotherapy
in this setting, two phase II studies supports its use and
tolerability, with response rates between 20% to 30% and
complete response rates around 10% (11,12). Moreover,
5 antibodies (pembrolizumab, nivolumab, atezolizumab,
durvalumab, and avelumab) targeting the programmed cell
death-1 protein (PD-1) or its ligand (PD-L1) pathway have
been approved by the US Food and Drug Administration
(FDA) for patients who have progressed during or after
platinum-based therapy (13). Again, responses to appear
to be durable and are achieved in 17-26% of patients.
Also, FDA recently granted accelerated approval for
the fibroblast growth factor receptor (FGFR) inhibitor
erdafitinib for patients with locally advanced or metastatic
urothelial carcinoma who harbor a susceptible FGFR3
or FGFR2 genetic alteration and have progressed during
or following platinum-containing chemotherapy (14).
Consequently, patient selection for the right palliative
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RT schedule (or none at all) will only become harder,
since accurate prediction of patients who will respond to
immunotherapy is still nearly impossible. Indeed, in patients
treated with PD-L1 inhibitors for metastatic urothelial
carcinoma, PD-L1 status is prognostic for objective
response rate but not for overall survival and a predictive
biomarker is still a long way off (15).

In conclusion, this retrospective analysis provides a
worthwhile reminder to think twice before initiating
palliative bladder radiotherapy, especially when using
a longer fractionation schedule. There is absolutely no
evidence that extremely hypofractionated radiotherapy,
including single fraction RT, works less on symptom control
than 5-10 fractions. Still, this historical cohort can only
partially inform physicians in the current “immunotherapy
era”, where a (albeit limited) subset of patients prove to be
long-term responders who could potentially benefit from
local ablative treatment. A validated predictive biomarker
of response to PD-1/PD-L1 inhibitors is yet to be defined,
and this is perhaps the most significant unmet need in
bladder cancer.
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