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ABSTRACT

Background/Purpose: The optimal dose fractionation for palliative radiotherapy (RT) in patients with
symptomatic advanced bladder cancer is unclear. This study aimed to determine if a higher dose of
RT was associated with improved symptoms response rates.

Methods: We searched PubMed, Central and Embase for eligible studies published from 1990 to 2019.
The primary outcomes were symptoms response rates for hematuria, dysuria and frequency.
Secondary outcomes included treatment-related adverse events and quality of life.

Results: We found one randomized, four prospective and eight retrospective non-comparative obser-
vational studies including 1320 patients who received palliative bladder radiotherapy for symptom
relief. The dose fractionation schedules varied across studies ranging from 8 Gy single fraction to 60 Gy
in 2 to 8Gy per fraction. The pooled response rates for hematuria, dyuria and frequency symptoms
were 74%, 58% and 71% respectively. A higher dose of RT was not associated with improved response
rates of hematuria and frequency. However, a higher dose of RT was associated with a longer duration
of hematuria response and reduced response of dysuria. Grade 3 gastrointestinal and genitourinary
toxicity occurred in up to 26% of patients. Health-related quality of life (HRQOL) outcomes were
reported in one study.

Conclusion: This systematic review demonstrates that a higher dose of bladder RT was not associated
with improved response rates of hematuria and frequency symptoms but was associated with reduced
response of dysuria. Higher doses of bladder RT was associated with more durable hematuria
response. Prospective studies to determine the effects of palliative bladder radiotherapy on HRQOL
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outcomes are warranted

Introduction

Bladder cancer accounts for 549 393 new cases and 199 922
deaths worldwide in 2018, affecting primarily the elderly
with the median age of diagnosis of 69years old for men
and 71 years old for women [1]. Patients with bladder cancer
can present with painless hematuria, with or without irrita-
tive voiding symptoms such as dysuria, frequency.

Palliative bladder radiotherapy for patients with bladder
cancer is commonly used for palliation of local symptoms
such as bleeding, dysuria and frequency. Hypofractionated
regimens i.e, more than 2Gy per fraction are usually pre-
ferred for the convenience of patients. Currently, the BA09
multicenter trial is the only randomized trial comparing two
different hypofractionated regimens (35Gy in 10 fractions
versus 21 Gy in 3 fractions) for palliative treatment of local
symptoms related to advanced bladder cancer [2]. This
randomized trial demonstrated that there was no statistically
significant difference in symptom improvement or overall
survival between these two arms. However, it is unclear what
the optimal hypofractionated dose regimen is as only two

fractionation regimens were compared in this trial. It is also
unclear if duration of symptoms response is longer with
higher biologically effective dose (BED). To date, several pri-
mary studies have been published on the efficacy and safety
of palliative bladder RT in treating the local symptoms of
advanced bladder cancer [2-13]. To our knowledge, no
review has been done to systematically evaluate the out-
comes and side effects of this intervention. Thus, the primary
aim of this systematic review was to summarize the current
literature to determine the optimal dose/fractionation regi-
men for control of local symptoms in patients with bladder
cancer. This study also aimed to evaluate the effects of pal-
liative bladder radiation therapy on the toxicity and health
related quality of life outcomes.

Materials and methods
Search strategy

The search strings for PubMed, Central and Embase were
devised by JT and YYS for relevant studies published
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between January 1990 to December 2019 (Supplementary
Table 1). This was because we felt that radiotherapy techni-
ques will be representative of current practice. The con-
trolled vocabulary terms (i.e,, Medical Subject Headings) and
its synonyms related to the concepts on Bladder neoplasms,
Radiotherapy and Palliative Care were used in the literature
search. The search strategy was restricted to human clinical
studies published in English. We did not search trial regis-
tries. The studies were imported to Covidence for deduplica-
tion and further selection. The titles/abstracts/full text were
screened by two authors (JT, YYS) independently.
Disagreements were resolved by consensus. Publications
were included for full text screening if they reported the use
of any palliative bladder radiation therapy for the treatment
of bladder cancer.

Eligibility

Published studies of radiotherapy to the bladder for palli-
ation of local symptoms were eligible. Studies that reported
symptom response, toxicity or quality of life were included.
All study designs except case-reports and reviews were
included. Studies evaluating radiotherapy combined with
other tumor-directed treatment modalities (except chemo-
therapy) or re-irradiation were excluded. If multiple studies
were published by the same author or institution, the most
updated dataset would be used.

Evaluation of studies

We adopted the Newcastle-Ottawa quality assessment scale
for assessment of quality of studies in our systematic review
[14]. Potential articles were evaluated at the full text level by
two authors and final selection was based on consensus.

Data extraction and management

Data regarding the study characteristics and outcomes of
interest (symptom response, toxicity and HRQOL) were
extracted from the included studies using standardized
forms. Two reviewers (JT and YYS) performed data extraction
independently and a third reviewer (BV) was consulted to
resolve discrepancies.

Outcomes

The primary outcomes were proportion of patients who
responded for hematuria, dysuria and frequency symptoms.
Response was defined as any reduction in symptoms severity
or frequency as per the primary study investigators within
3 months after initiation of palliative bladder RT. The main
summary measures for the primary outcomes were defined
as proportions of patients with response relative to the total
number of patients in each specified symptom category
(hematuria, dysuria and frequency). Secondary outcomes
included symptoms recurrence rate post completion of

bladder radiation therapy, measured as time from comple-
tion of bladder radiation therapy to symptoms recurrence,
adverse events and quality of life.

Statistical analysis

We computed the 95% confidence intervals for each study’s
summary measure for the primary outcomes using the exact
binomial method [15]. As the data were primarily from
uncontrolled retrospective studies, a meta-analysis of propor-
tions based on the random effects model using the Der
Simonian and Laird method was used to calculate the overall
pooled estimates for the primary outcomes [16]. For the sec-
ondary outcome on symptom recurrence rate which was
measured as time to event data, we combined the individual
log transformed hazard ratios and their variances using the
generic inverse variance method and random effects model
using the Der Simonian and Laird method. Statistical hetero-
geneity of the combined results was assessed by the I? statis-
tic [10]. An I? value of lower than 25% was interpreted as
signifying a low level of heterogeneity. The meta-analysis
was performed using the metaprop and metan commands in
STATA version 14 (Stata Corp., College Station, TX, USA). All
p values were 2 tailed with significance set at p <.05.

Subgroup analysis

Subgroup analyses were performed to determine if the
results were influenced by the Biological Effective dose
(BED). To analyze for a dose response relationship for
patients who presented with bleeding, the cut off BED of
36 Gy, corresponding to the commonly prescribed dose frac-
tionation regimen of 21Gy in 3 fractions used to palliate
localized bladder symptoms was used.

The BED is an approximate quantity by which different RT
fractionation regimens are compared. It is given by
BED =nD(1 + [D/{o/B}]), where n=number of fractions
D = dose/fraction, nD =total dose, and o/ is the alpha/beta
ratio, and is taken to be 10 for urothelial carcinomas.

Where the studies reported outcomes according to BED,
they were grouped into A: BED >36Gy and B: BED <36Gy.

Meta Regression of the studies using BED as a covariate
was performed using Der Simonian and Laird random effects
model. In addition, sensitivity analysis was performed to
evaluate the effect of BED according to the design of the
study (prospective vs. retrospective).

We adopted the Synthesis without meta-analysis (SWiM)
guidelines for the reporting of the secondary outcomes i.e.,
adverse events and HRQOL [17]. Briefly, the SWiM guidelines
cover the reporting on how studies are grouped, the stand-
ardized metric used for the synthesis, the synthesis method,
how data are presented and a summary of the synthe-
sis findings.
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Results
Search results

The results of the study selection process are outlined in
Figure 1. We identified a total of 588 studies. After removing
46 duplicates and excluding 519 irrelevant studies, 23 studies
were assessed for eligibility. After applying the eligibility cri-
teria, 10 studies were excluded: 6 studies had the wrong
study design, 3 were outside the inclusion period and one
article was in Spanish. 13 studies including 1320 patients
who received palliative radiotherapy for relief of local symp-
toms were included in the final quantitative analysis.

Patient characteristics and symptoms

Table 1 summarizes the characteristics of the studies. The
studies were published from 1990 to 2019. We found one
randomized study [2], 4 prospective phase 2 studies [3,6-8]
and eight retrospective non-comparative observational stud-
ies [4,5,9-11,13,18,19]. The sample size of the included stud-
ies ranged from 14 to 500 patients. Seventy three percent
(687/942) of patients were male. Median age of patients
reported in the included studies was 80years (range
76-82 years). Median follow-up of patients reported in the
included studies was 21 months (range 3.5-29 months). All
patients had urothelial carcinoma and all patients received
radiotherapy for palliation of local symptoms. All patients in
the studies had hematuria as the presenting symptom Five
studies included patients who presented with dysuria
[2,4,6-8] and 3 studies included patients who presented with
frequency [2,6,8]. Three studies included patients with both
locally advanced disease [4,7,8] and the remaining 10 studies
included patients with both locally advanced and metastatic
disease [2,3,5,6,9-13,19].

Methodological quality of included studies

The methodological quality of included studies is summar-
ized in Figure 2. All studies enrolled a representative sample
of patients and outcomes of interest were not present at the
start of the study. Adequate assessment of response was not
clear in eight studies [4,59-13,19]. Sufficient length of fol-
low-up to allow outcomes to arise was not clear in five stud-
ies [2-5,8]. Follow-up adequacy was unclear in eight
studies [2-5,8,12,13].

Radiotherapy dose, fractionation and target
and technique

The dose fractionation schedules varied between, and often
within studies. Fraction sizes ranged from 2 to 8 Gy and total
doses ranged from 8Gy to 60Gy. The BED ranged from
14.4 Gy to 72 Gy. No patient received concurrent chemoradio-
therapy. Five studies planned patients using 3 dimensional
imaging [4,6,8,9,11], Three studies used both 2 and 3-dimen-
sional imaging [7,12,19]. Four studies did not report the plan-
ning technique used [2,3,10,13]. Target volumes definitions
for radiotherapy were variable. Majority of studies included
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the bladder as the Clinical Target Volume (CTV). In addition,
one study treated the pelvic nodes [10]. The margins from
CTV to the Planning Target Volume (PTV) ranged from
1-2cm. All studies except one (supervoltage therapy) [4]
treated patients with high energy megavoltage photons
(6-16MV). Only one study provided dose constraints used for
radiotherapy planning [8]. Common field arrangements used
included Anterior-Posterior (AP)/Posterior-Anterior fields (PA),
three fields (AP and two posterior obliques) and four fields
(AP/PA and 2 parallel opposed laterals).

Treatment response

Response criteria varied across studies for hematuria, dysuria
and frequency. Symptom response was assessed at different
time points in the included studies. The time point used
(number of studies) are as follows: End of RT (1) [3], one
week after completion of RT(1) [19], two weeks after comple-
tion of RT (1) [9], three weeks after RT (1) [10], one month
after completion of RT (1) [6], six weeks after completion RT
(1) [13], two months after completion of RT (1) [11] and three
months after completion RT (4) [2,4,7,8]. Two studies did not
mention the time of assessment of response [5,12].

Hematuria

All 13 studies included 1320 patients who presented with
hematuria. The definition of symptom response varied
between studies. Proportion of patients who responded for
hematuria ranged from 39% to 94% (Table 2). The median
duration of response reported ranged from 3.6 to 14 months.
Nine hundred and sixty-six patients were eligible for sub-
group analyses as BED data were available. The overall
pooled proportion of patients who responded for hematuria
was 74% (95% Cl 0.66-0.83. 1°=86%) (Supplementary
Figure 1).

Subgroup analysis showed that there was no evidence
supporting a difference in response for bleeding between
regimens with BED >36Gy vs. regimens with BED < 36Gy
(Chi?=0.809) (Figure 3). The metaregression model including
BED as a covariate showed that increasing BED was not asso-
ciated with  higher bleeding response (p=.435)
(Supplementary Figure 2).

Dysuria
Five studies included a total of 232 patients who presented
with dysuria. Two studies used a 3-point scale to grade
symptom response [4,7]. One study used the MRC BA09 blad-
der and bowel symptom grading system and two studies
defined ‘improvement of dysuria’ as a response [8,13].
Proportion of patients who responded for dysuria ranged
from 44% to 72% (Table 2). Median duration of response for
dysuria was not reported specifically in the studies. The over-
all pooled proportion of patients who responded for
dysuria is 58% (95% Cl 0.47-0.70. I =694, p < .05%)
(Supplementary Figure 3).

Subgroup analysis showed that there was no evidence
supporting a difference in response for dysuria between
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Figure 1. Study Flow chart.

regimens with BED >36Gy vs. regimens with BED < 36Gy
(Chi*=0.133) (Supplementary Figure 4). The metaregression
model including BED as a covariate showed that increasing
BED was associated with decreased dysuria response
(p =.012) (Supplementary Figure 5).

Frequency

Three studies included a total of 94 patients who presented
with frequency [2,7,8]. One study used a 3-point scale to
grade symptom response [7], one study used the MRC BAQ9
bladder and bowel symptom and toxicity grading system [2]
and one study defined ‘improvement of frequency’ as a
response [8]. Proportion of patients who responded for fre-
quency ranged from 57% to 88% (Table 2). Median duration
of response for frequency was not specifically reported in
the studies. The overall pooled proportion of patients who
responded for frequency was 71% (95% Cl 0.56-0.87. I
=67.53%, p <.05) (Supplementary Figure 6).

Subgroup analysis showed that there was no evidence
supporting a difference in response for frequency between
regimens with BED > 36 Gy vs. regimens with BED < 36Gy
(Chi?=0.646) (Supplementary Figure 7). The metaregression

model including BED as a covariate showed that increasing
BED was not associated with increased frequency response
(p=.267) (Supplementary Figure 8).

Symptoms recurrence

Only two studies reported hematuria recurrence in patients
with an initial response to palliative bladder radiotherapy
[12,19]. One study reported that increasing BED was signifi-
cantly associated with prolonged freedom from recurrent
bleeding [12]. Our group previously reported that patients
treated with low BED regimens (defined as <36Gy BED;g)
had increased hazard of recurrence of bleeding compared
with high BED (defined as > 36 Gy BED;q) regimens [19].
Using the individual patient data of this study, we calculated
the hazard ratio as per Aljabab et al. Meta-analysis of these
two studies showed that for every one Gy increase in BED,
there was an associated relative reduction in the hazard of
rebleeding by 7%. (HR 0.93, 95% Cl 0.89-0.98; p=.003),
adjusted for gender and stage (Supplementary Figure 9).
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Table 1. Characteristics of studies of palliative radiotherapy for Bladder Cancer.
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Patients Radiotherapy
Study design (dose/fraction
and Computed size/ Patient
treatment Tomography treatment follow-
Author/Year period Age Male / female Number Stage (CT) planned period) Symptoms up (months)
Fossa 1991 Prospective 76 (60-87) 29/10 39 Mixed NR 30Gy / 10 fr Hematuria, NR
Phase 2 incontinence
1987-1989
Srinivasan 1994  Retrospective ~ NR NR 41 Locally Yes 45Gy in 12 fr  Hematuria, pain ~ NR
1982-1989 advanced 17Gy /2 fr
Holmang 1996  Retrospective 80 (51-90) NR 96 Mixed No 20Gy /5 fr Hematuria NR
1981-1992 21Gy / 3ft
McLaren 1997 Prospective 78 (60-98) 45/20 65 Mixed Yes 30Gy /5 fr Hematuria, 18 (5-41)
Phase 2 36Gy / dysuria,
Before 6 fr frequency
1997
Jose 1999 Prospective 81 (71-95) 38/27 65 Locally Yes, 86% 30Gy /5 fr Hematuria, 29 (20-70)
Phase 2 advanced (56/65) 36Gy / frequency,
1988-1992 6 fr dysuria,
nocturia
Duchesne 2000 Randomized 79/80 363/137 500 Mixed NR 35Gy / 10 fr Hematuria, NR
1992-1997 21Gy / dysuria,
3 fr frequency,
nocturia
Koulouias 2013 Prospective 77 (70-91) 48/11 58 Locally Yes 36Gy /6 fr Hematuria, NR
Phase 2 advanced weekly dysuria,
2005-2011 frequency
Lacarriere 2013 Retrospective ~ NR 20/12 32 Mixed Yes (% NR) 30Gy / 10 fr Hematuria 25 (7-42)
1993-2009 20Gy / 5 fr
Mery 2015 Retrospective  NR 10/4 14 Mixed NR Median Hematuria 3.5 (0-61)
2003-2013 34 (8-60)
Gy /
12
(1-30) fr
Dirix 2015 Retrospective  NR 38/6 44 Mixed Yes 345Gy / Hematuria 9.7 (0.5-57.5)
2004-2013 5.75 fr
Aljabab 2017 Retrospective 78 55/12 67 Mixed Mixed 2D/3D  4-40Gy / Hematuria NR
2002-2013 1-15 fr
Ali 2019 Retrospective  NR NR 241 Mixed NR 8-36Gy / Hematuria, NR
2014-2017 1-10 fr dysuria,
frequency,
Pain
Tey 2019 Retrospective 82 42/16 58 Mixed Yes, 91% 8-40Gy / Hematuria 24.3 (0-47.6)
2001-2016 (53/58) 1-16 fr

NR: Not reported.

Sensitivity analysis

Sensitivity analysis according to study design (prospective vs.
retrospective) showed that there was no difference in bleed-
ing and frequency response between low vs. high BED regi-
mens. Similar findings were seen in dysuria response in
prospective trials. However, dysuria response was signifi-
cantly lower for higher BED regimens in retrospective studies
(Supplementary Tables 2 and 3).

Toxicity. An overview of the toxicities reported in all studies is
presented in Table 3. Seven of thirteen studies reported toxicity
outcomes [2,5-8,10,11,19]. Grading scales such as Radiation
Therapy Oncology Group (RTOG) were used in 3 studies
[7,8,11], the Common Toxicity Criteria (CTC) scales were used in
one study [19], the MRC B09 bladder and bowel symptom and
toxicity grading scale was used in one study [6] and one study
utilized investigator graded toxicity [5]. Grade 3 gastrointestinal
and genitourinary toxicity occurred in up to 26% of patients
treated with palliative radiotherapy.

HRQOL. QOL data was reported in the BA09 randomized trial
[2]. Changes in QOL scores between pretreatment and 3 month

assessments were reported. Briefly, there was no evidence of a
difference in the change of any symptom between the two
treatment arms (35 Gy/10 fractions vs. 21 Gy in 3 fractions) in
this study. In addition, there was no evidence of a difference in
the change between the pretreatment and end of treatment
assessment between the two arms.

Discussion

To the best of our knowledge, this is the first systematic
review that summarizes quantitatively both prospective and
retrospective evidence examining the efficacy of different
dose fractionation schedules of palliative bladder radiother-
apy for localized bladder symptoms namely hematuria, dys-
uria and frequency. After a comprehensive literature search,
we found thirteen relevant studies, including 5 prospective
trials and 8 retrospective studies reporting outcomes of pal-
liative radiotherapy for bladder cancer. Our review showed
that radiotherapy for localized bladder cancer symptoms was
associated with a high proportion of patients who respond,
with pooled overall proportion of patients who respond for
bleeding, dysuria and frequency symptoms of 74%, 58% and
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Figure 3. Pooled bleeding response according to BED.

71% respectively. This is consistent with palliative radiother-
apy for other organ sites.

Although there was significant heterogeneity in the dose
fractionation regimens used (ranging from 8Gy to 60Gy in
2-8Gy per fraction), the pooled overall proportion of patients
who respond of >60% suggests that radiotherapy is effective
in palliating localized bladder bleeding, dysuria and fre-
quency. Pooled response for bleeding, dysuria and frequency

according to BED showed that there was no difference in
proportion of patients who respond between regimens with
BED of > 36 Gy versus regimens with BED < 36Gy. The use
of palliative RT for other tumor sites have yielded similar
results. A systematic review of palliative gastric radiotherapy
showed that there was no difference between high (>39Gy)
BED vs. low (<39Gy) BED regimens) for the palliation of gas-
tric bleeding, pain and obstruction [20]. Similarly, a



ACTA ONCOLOGICA 641

‘usawibal g3g mo7 :g :uswibal g3g ybiy 1y :eLNON N :@IUdURUODY|

14 fouanbalg 34 :euNsAQ :Q eUNRWSH :H :[BAIAINS 931} UOISSAIBOI] S4d

0H99¢ > @3g yum
13ybiy eunlewsH
JO 93ualinday

paJinbai uoisnysuesy

OLhoog > g3g poojq Jayuny
'SA Olhpge< (9€/220) %19 ‘4 1Y jo uonajdwod ou ‘eunjewsay 610¢
@39 Yum Jua131p 10N (S¥v-50) £'€ (9°'24-200) 9°S (CT/LL) WLL Y (8S/6€) %L9 BUNIRWSH 1aye xPam auQ j0 co_ﬁ_om& - 4 9l-L / AD0v-8 fa1
uled ul
juswaAoidwiy
£99/5>@3g sa (62/71) %9'LY uled ‘fouanbaiy
0UhD9'/5< a3d (01/9) %895 Aousnbay/eunskg /eunsAp ‘enjewsay 6L0C
U93MI3q ADUBIBYIP ON UN (97v-0) § (9%/S7) %L eunjewsy 1Y 19ye sy2am9 Jo uonnjosay - 4 oL-L / £D9e-8 1y
pa3q
jua1indal wolsj
piezey pasea.dap
@a3g buiseanu|
‘asuodsal
[erIul yum (8'0L-€) 9jeds juiod € £10C
uoie|a110> g3g ON vy (6'02-v't) £'8 (£9/09) %06 elNIEWSH 4N :dsuodsas eunjewsaH - 4 S1-L / Ao ov-v qeqelly
1y saye SL0T
- €l ($°£5-50) S0L (8€/t€) %68 eUNIEWSH 14 3s0d syjuowz  uONN|OS3I BLNJRWSH €S 49/ kDSpe xuia
3eds juiod ¢ 4 (0e-1) Tl / o S10T
N 4N L Am\io\oow elnjewsH 14 umon SYooM ¢ :asuodsal elnjewsy - ﬁoo-wu ¢ uelpaiy \Cw_\c
(tr-0) (61/S1) %6L 9 uonajdwod 1y Jaye euNjewsay Jo 8T 45/ Koot €107
4N 9¢ (¢v-€)L (EL/L) %bS ¥ syluow 9 pue syam¢ uonnjosay 6¢ 4oL/ Aoog  asaniede]
(t¥/ST) %LS Kouanbaiy
(#€/S1) %ty eunskQ uona|dwod 1y swordwAs ui Aproam €10
- (S4d) v1 4N (0S/LY) %6 eUNRWSH 1aye syjuow ¢ wswanoidwi 9'/§ 49/4D9g  semojnoy
(59/5¥) %69 ‘a
“(LL/E1) %97
"(56/28) %98H 4 (0z1/98) %TL ‘A
OUD §T' LY 'SA (SS/L¥) %SL A (96/19) %¥9 N
Olho/'sE d3g “(£L/S1) %88 ‘4 (v€/82) %8 uona|dwod |y swoldwis ul L'SE @Hye/folr 0002
U93MIaq DUAIYIP ON UN S/ ‘(€6/€8)%68H ¥ ‘(881/591) %88 H 1aye syjuow ¢ awanodwi €Ly (V) 4 oL /ADGge  ausaydng
((02/2) %0L N
(8/%) %%0S ‘a
06D 9°£S "sA OhDsH ‘(9L/01) %€9 4 uona|dwod |y 9'/§ 49/ A9¢ 6661
U39aM1aq SdUIaIp ON 4N 1’8 ‘(r1/1) %05 H Ja)ye syluow ¢ 9jeds juiod € 3% 136/ foog asor
(52/9) %¥T 4/a uona|dwod |y 9405 wordwiAs 9'/§ 49/ Aoog 1661
uN (0v-0) £ (1¥-0) 6 (LE/VE) %T6 H 1aye yjuow | ur Juawanoidu| 8y 46/hog  uasePy
67/9°S 1y saye L'SE ye/fol1e 9661
4N N /€9/LT HWHLELTL (rL/2Z1) %98 H YN uOnN|OS3I eLNjRWSH 8T 46/Aooz  Buewjoy
OUUD /819 "SA
OLosy'LE 039 Yum Va4l (T2/91) %EL *d "(TT/EL) %6S H 9 ured ‘eunjewsy SLe (@ 4 v/hoLL 661
sajel asuodsal JaybiH uN L1614 (6L/4) %LE *d “(6L/€) %9L H ¥ syuow € 3|ess julod ¢ 619 (V) 4 2L ut oSy ueseauns
(5/€) %09 ‘I uona|dwod 1y Jaye eunjewsy u 1661
4N uN Sl (S/%)%08 H syjuow ¢ pue pu3 awanoidwi 6€ 13 0L / £o0€ essoq
asuodsas yum (syuow) uoneing (syiuow) |eAlIAING asuodsay (Ssyauowr) asuodsas awod3no weAdRy (£D) gig Kdesaylolpey Jeak/ioyiny
uole|a4i0> g3g uelpsiN JO Juawissasse 10j awl|

*Adelayy Jappelq aAn

Ijjed o3 asuodsas woidwAs *z dqel



(O ZEL )W)
dN
dN

5014
0°€AdVYDLD
dN

papeib iorebisanu|
N

5014

5014

washs buipeid

Adixo} pue woydwAs
[oMoq pue Jsppe|q 608 D4
N

(S)UBWISSISSE

JudW3eaI} JO pUS pue
juswieasnald usamiaq swoldwAs
Bujussiom yum abejusdiad)
walsAs

Buipesb A1d1x01 pue woldwAs
[oMoq pue Jsppe|q 609 D4

9UON

4N

{1\

Aix01 Areulnonuan (%61) ZL/y
9UON

4N

dN
dN

SUON
1appe|q (%8°0L) §9/L
[9moq (%S°L) §9/L

dN
dN

dN

3uoN
UN
4N
A1d1x03 K1eunnoNuaD (%6) i/
3uoN
UN
Aupigey Jappeyg pue
Ad1x01 |9- (%97) 96/5T
4N

ENY

Awd1x01 Joppe|q -(%ETL) $9/8

Apixoy Kreunn- (%81) S9/¢L
1N

(9€2/90)

%L1 3bieydsip/buipaslg

(£TT/¥E) %SL uted [epay

(LET/VL) %TE I0YLEIQ
(0£2/58) %€ fouanbaiy |smog

(8LT/¥0)

%11 9bieydsip/buipasig

(¥22/95)%S¢ uted [epay

(LTTZ/16) %LY eR0YLIRIQ
(57Z/18) %9€ Aousanbaiy [amog

#e/koLT

#01/£D5¢

JUON
4N

JuoN
JUON
4N

duoN
4N

JUON

N

dN

dN

(%2°1) 85/1 6107 £31

4N 6102 IIY
4N £10T qeqelly
SUON S10z xuig
JUON 510z AIBN

4N €107 d131edE]

Ay|iqe Jappelq yum padnoin 9661 buewjoy
4N ¥66L ueseAluls

salpn1s aAladsondy

JUON €107 Seinojnoy

(%S°1) S9/1 6661 950

(%9)59/¥ 661 USIEDWN
4N 1661 €sso4
salpnis wue 3jbuis aAndadsold

N 000 ausaysng
sjel) paziwopues aA1dsold

sajeds buipesb Aydixo)

(€ <apein) s13YI0

(€ <apeio) sYO

(€ < apeln) anssi
9AI1DBUUOD/UINS

(€ < apein) |eunsalulolSeD 1eak/ioyiny

Ad1x0} 91e

A1121x01 31NdY

—
<
-
L
>
w
e
-

642

“19oued Jappe|q Joj Adesayloipes aaneljjed jo salpnis ul payodas A1dIx0] *€ djqeL



systematic review of palliative thoracic radiotherapy for lung
cancer showed that there was no difference in the palliation
of hemoptysis, chest pain and cough between low vs high
BED regimens (cut off BED 35 Gy, o/pf=10) [21].

Interestingly, in employing palliative bladder RT for dys-
uria, the metaregression model including BED as a covariate
showed that increasing BED was associated with decreased
proportion of patients who respond (p=.012). This suggests
that high dose RT is not desirable when palliating dysuria.
This may be because higher doses of RT can cause increased
bladder inflammation, leading to increased pain. However,
the decrease in dysuria response was only seen in retrospect-
ive trials on sensitivity analysis based on study design.
Further prospective trials are required to determine the opti-
mal dose fractionation regimens for relief of dysuria.

Whilst there may be no difference in the proportion of
patients who respond, our results suggest that the recur-
rence rates of hematuria may be lower with higher BED regi-
mens compared with lower BED regimens. Meta-analysis of
the studies reporting the association of BED with bleeding
recurrence showed that for every one Gy increase in BED,
there was an associated relative reduction in the hazard of
rebleeding by 7%. (HR 0.93, 95% Cl 0.89-0.98; p=.003),
adjusted for gender and stage. This suggests that a higher
BED regimen should be prescribed whenever possible as this
may decrease emergency visits and admissions for treatment
of recurrent hematuria, improving the patient’s quality of life.
In addition, it may be cost effective due to avoidance of
retreatment and hospital stay. A benefit for high dose RT in
reducing retreatments was also seen in lung cancer. Fairchild
et al showed that for palliative lung cancer treatments, the
likelihood of reirradiation was 1.2-fold higher after low dose
RT compared to high dose RT [21].

Validated grading scales such as RTOG or CTC were used
in the studies for toxicity assessment. Grade 3 gastrointes-
tinal toxicity and bladder irritability occurred in up to 26% of
patients. The relatively high rates of grade 3 toxicity may
partly be explained by the fact that CT planning was per-
formed in less than 50% of included studies. In addition to
toxicity grading scales, patient reported outcomes (PROs) are
also important in assessing toxicities from palliative treat-
ments. In the studies assessed in our review, PROs were not
reported in all but one study. PROs should be included in
prospective studies of palliative radiotherapy as they allow
measurement and meaningful comparison of side effects.

Whilst this review showed a benefit for palliative radio-
therapy for localized bladder cancer symptoms, the reviewers
also acknowledge that the included studies had several limi-
tations. Firstly, a wide range of dose-fractionation regimens
were used with varying definitions of response to radiother-
apy for bleeding, dysuria and frequency, as well as different
time points for assessment of treatment response. This pre-
cludes the conclusions of most appropriate dose fraction-
ation regimens or dose response. Secondly, in non-
randomized studies of palliative radiotherapy, the selection
of RT dose-fractionation regimen may be based on the
patient’s performance status and estimated life expectancy
and thus may lead to selection bias. Thirdly, the comparison
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of dose-response was performed across studies rather than
within studies leading to potential bias in estimates of out-
comes. Lastly, only one study reported PROs, which are
important measures of the effects of palliative treatment and
should be routinely included in studies of palliative
interventions.

Conclusion

This systematic review demonstrates that a higher dose of
bladder RT was not associated with increased proportion of
response in patients with hematuria and frequency symp-
toms but was associated with reduced response of dysuria.
Whilst Low dose regimens appear to be adequate for symp-
tom palliation, high dose regimens may be preferred for dur-
able control of hematuria. Prospective studies to determine
the effects of palliative bladder radiotherapy on HRQOL out-
comes are warranted
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