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ABSTRACT
Background and purpose: Little is known about the functional outcomes and health-related quality of life (HRQoL) following external beam radiation therapy (EBRT) combined with a high-dose rate brachytherapy boost (EBRT-BB) for the treatment prostate cancer. We aimed to compare patient-reported outcomes of EBRT to those of EBRT-BB. 
Methods and materials: Patients diagnosed with intermediate-risk, high-risk or locally advanced prostate cancer (April 2014 to September 2016), who received EBRT in the English National Health Service within 18 months of diagnosis and responded to a national patient questionnaire, were identified from the National Prostate Cancer Audit. Adjusted linear regression was used to estimate differences in functional EPIC-26 domains and HRQoL (EQ-5D-5L) between treatment groups. Non-inferiority of EBRT-BB was determined if the lower 95% confidence limit did not exceed the established minimal clinically important difference (MCID).
Results: Of the 13,259 included men, 12,503 (94.3%) received EBRT and 756 (5.7%) received EBRT-BB. EBRT-BB was non-inferior compared to EBRT for the urinary incontinence, sexual, bowel and hormonal EPIC-26 domains. EBRT-BB resulted in significantly worse urinary irritation/obstruction scores than EBRT (-6.1; 95% CI: -8.8 to -3.4) but uncertainty remains as to whether this difference is clinically important (corresponding MCID of 5).
Conclusions: There is no evidence to suggest that EBRT-BB results in any clinically important detriment in functional outcomes or HRQoL compared to men receiving EBRT only. Whilst statistically significantly worse urinary irritation/obstruction outcomes were reported in the EBRT-BB cohort, the threshold for a clinically significant difference was not exceeded and further research is required for confirmation.




INTRODUCTION

Advances in radiotherapy planning and treatment have allowed for higher doses to be delivered to the prostate without leading to worse treatment safety or tolerability (1).
Dose-escalation can also be achieved by using a brachytherapy boost (BB) in addition to external beam radiation therapy (EBRT). Three randomised controlled trials have compared EBRT with BB to EBRT only and the results suggest there is benefit in terms of long-term biochemical cancer control but not with regards to overall survival (2-8). Importantly however, the single study to use a high-dose rate (HDR) brachytherapy boost used lower doses of EBRT within the comparator arm (EBRT only) than those used currently (3-5). 
Data from observational studies have reported further benefits of EBRT with BB for prostate cancer-specific mortality and a longer time to distant metastasis (low-dose rate [LDR] and HDR grouped together) (9). A recently published cohort study has also reported superior overall survival of EBRT with HDR-BB compared to either EBRT with LDR-BB or EBRT only (10).
There remains a paucity of data available to understand treatment toxicities following EBRT with BB and patient-reported outcome measures (PROMs) have rarely been used to capture toxicity (11). To date only two small studies have used PROMs to compare sexual function and health-related quality of life (HRQoL) in men receiving EBRT with BB or EBRT only and their results did not show any difference. Importantly, these studies did not include any measure of urinary or bowel function (5, 12).
In this national study of 13,259 men, we used PROMs collected by the National Prostate Cancer Audit (NPCA) to quantify to what extent adding HDR-BB to EBRT in men with intermediate-risk, high-risk or locally advanced prostate cancer alters patient urinary, sexual, bowel and hormonal function compared to delivering EBRT only. We compared differences in PROMs against established minimal clinically important differences (MCID) in functional outcomes and used a non-inferiority approach to determine if adding HDR-BB had an impact that patients would identify as important.


MATERIALS AND METHODS

Patient population
This study used English cancer registry data (13), the National Radiotherapy Dataset (RTDS) (14) and Hospital Episode Statistics (HES) (15) linked at patient level to identify men who were diagnosed with prostate cancer between April 1, 2014 and September 30, 2016 and treated with EBRT. The International Classification of Diseases, 10th Edition [ICD-10] (16) code for prostate cancer “C61” in the cancer registry data was used to identify men with prostate cancer. The English cancer registry contains all new diagnoses of prostate cancer in England. 19,374 men receiving primary EBRT for non-metastatic prostate cancer were identified in the RTDS (Figure 1). The RTDS and HES databases include all radiotherapy and inpatient hospital episodes that take place within the English NHS.
Prostate cancer risk was based on TNM stage, Gleason score, and PSA level according to a modified D’Amico risk stratification algorithm developed previously by the NPCA (17, 18). The cohort was restricted to intermediate-risk, high-risk or locally advanced prostate cancer by excluding men with low-risk prostate cancer (n = 167) and men of unknown risk group (n = 293). Men with a concomitant diagnosis of bladder cancer (n = 410) were also excluded.
The RTDS provided information on radiotherapy doses and number of attendances to classify each radiotherapy regimen. The radiation doses used to classify men into groups (EBRT only versus EBRT with HDR-BB) are also outlined in Figure 1. If the brachytherapy type was unknown, it was assigned to LDR or HDR based on the type of brachytherapy offered at that radiotherapy centre. If the radiotherapy centre offered both LDR and HDR then brachytherapy type was classified as unknown. Men were excluded from the NPCA data set if the radiotherapy regimen (n = 949) was unknown, if a LDR-BB was used (n = 124), if the brachytherapy type was unknown (n = 30) or if there was >3 months between radiotherapy and brachytherapy (n = 2).
Further exclusions were made for men who had moved/died/were ineligible (n = 176) or who had completed radiotherapy less than six months before surveys were sent out (n = 113). Surveys were sent out to 17,110 men and 13,259 men responded (77.5%).

Patient surveys
The records of the patients included in the final cohort were linked to the NPCA patient survey (Supplementary Material). Patient surveys were mailed to men diagnosed with prostate cancer between April 1, 2014 and September 30, 2016 who received radical local treatment within 18 months of their prostate cancer diagnosis. Two reminders were sent to non-responders 3 and 6 weeks after the initial mailing. The questionnaire included the Expanded Prostate Cancer Index Composite 26-item version (EPIC-26) which is a validated instrument to measure quality of life related to prostate cancer according to urinary incontinence, urinary irritation/obstruction, sexual, bowel and hormonal domains (19). Each domain contains between 4-7 items and scores were summarised for each domain on a scale of 0 to 100, with higher scores representing better function.
The questionnaire also included the EuroQol (EQ-5D-5L) which describes generic HRQoL based on five domains (mobility, self-care, usual activities, pain/discomfort and anxiety/depression). Responses to these domains had five levels of severity (“no problems”, “slight problems”, “moderate problems”, “severe problems” and “unable to/extreme problems”). An index score (0 – “death”; 1 – “perfect health”) was calculated by matching the pattern of the five responses to a set of utilities from the general UK population (20). 
As baseline EPIC-26 and EQ-5D-5L scores were not collected, the patient survey included three questions which asked patients to recall urinary, sexual and bowel function at the time of diagnosis. These recalled measures were captured on a 5-point scale from “no problem” to “large problem”.
Study outcome
Primary outcomes were the five EPIC-26 domain scores and the EQ-5D-5L index score according to treatment (EBRT with HDR-BB versus EBRT only). Missing response data to individual items were handled according to specific guidelines for EPIC-26 and EQ-5D-5L, respectively (21, 22).
Explanatory and control variables
HES records were used to determine age, ethnicity, socioeconomic deprivation according to the Index of Multiple Deprivation (23), and the number of comorbid conditions according to the RCS Charlson Score (24). T-stage, N-stage, M-stage, Gleason score and PSA were identified from the English cancer registry data. Information on androgen deprivation therapy (ADT) use and number of comorbid conditions was available from the patient survey. Comorbidity data from the patient surveys was used for the primary analysis and comorbidity data based on the RCS Charlson score derived from HES was only used for the comparison between survey responders and non-responders. The RTDS OPCS-4 code “X671” (25) was used to identify the men receiving intensity modulated radiation therapy (IMRT).
We have previously developed a coding framework to identify gastrointestinal (GI) and genitourinary (GU) toxicity within HES which was based on codes for lower GI endoscopy or procedures of the lower urinary tract (26). We used this framework to estimate baseline GI and GU function for each patient according to whether a GI or GU procedure was carried out up to one year before the start of radiotherapy. 

Statistical analysis
Multivariable linear regression was used to estimate differences in study outcomes between the treatment groups, where negative differences represent poorer outcomes in patients receiving EBRT with HDR-BB than patients receiving EBRT only. Analyses were adjusted for baseline patient characteristics: treatment year, age, number of comorbidities, socioeconomic deprivation status, ethnicity, pre-treatment GI procedures or GU procedures, cancer risk profile (intermediate-risk, high-risk or locally advanced disease), IMRT use, ADT use, and time between the start of radiotherapy treatment and the patient survey (6-12, 12-18 and >18 months).
Previous publications from our research group have shown that treatment region (prostate-only versus prostate and pelvic lymph nodes radiation) and radiotherapy regimen (standard fractionation versus hypofractionation) do not alter functional outcomes and these treatment characteristics were therefore not included in the adjustment model (27, 28). A random intercept was modelled for each hospital to adjust for clustering of outcomes within hospitals.
For each of the five EPIC-26 domains, an additional analysis was carried out which also included the patients’ recalled baseline urinary, sexual and bowel function in the adjustment model.
Missing values for baseline characteristics (ethnicity, ADT use, T-stage, N-stage, PSA and Gleason score) and outcomes were imputed using multiple imputation by chained equations to include all survey responders. 20 data sets were created and Rubin’s rules used to combine study estimates.
Adjusted differences in EPIC-26 domain scores and EQ-5D-5L were interpreted as “clinically important” based on previously reported MCIDs (29, 30). A MCID refers to the smallest difference that a patient would describe as important and which would impact on a patient’s clinical management (31). The MCIDs used for the EPIC-26 urinary incontinence, urinary irritation/obstruction, sexual, bowel and hormonal domains were 6, 5, 10, 4 and 4, respectively as outlined by Skolarus et al (29). The MCID used for the EQ-5D-5L was 0.08 as outlined by Pickard et al (30).
P values smaller than 0.05 were considered to indicate a statistically significant result. Non-inferiority of adding HDR-BB was analysed by comparing the 95% confidence intervals (CI) of the adjusted differences against the corresponding MCIDs. We concluded that “non-inferiority” was demonstrated if the lower limit of a 95% CI did not exceed the corresponding MCID and that “inferiority” was demonstrated if the upper 95% CI limit exceeded the MCID (32, 33). Results were interpreted as “inconclusive” if the MCID fell within the 95% CI.
All analyses were performed using STATA v.14 (StataCorp. 2015. Stata Statistical Software (College Station, TX, USA)).


RESULTS

Survey response
13,259 of the 17,110 men (77.5%) who received a patient survey responded (Figure 1). Responders were more likely to be older, to be of white ethnicity, to be from a less socially deprived area and to have fewer comorbidities than non-responders. There was no difference in response rates between men who had EBRT with HDR-BB or EBRT only (Supplementary Material). 

Patient population
Of the 13,259 men included in the study, 756 (5.7%) received EBRT with HDR-BB (Table 1). The median age was 72 years (range: 44 to 90) and 81.0% had at least one reported comorbidity. The majority of men had locally advanced or high-risk disease (n = 8,941, 67.4%).
Compared to men receiving EBRT only, men having EBRT with HDR-BB were more likely to be younger (age ≤70 years: 55.5% vs 36.9%), have no comorbidities (25.3% vs 18.6%), to be of a lower socioeconomic deprivation status (least deprived: 25.2% vs 24.2%), have locally advanced disease (79.4% vs 66.7%) and to have received ADT (80.4% vs 73.6%). However, they were less likely to have a urinary procedure within 1 year prior to radiotherapy (14.3% vs 21.2%). 
64.8% of the EBRT only group received a standard regimen (median total dose 74 Gy in 37 fractions) with the remaining 35.2% receiving a hypofractionated regimen (median dose 60 Gy in 20 fractions). The most common EBRT doses in the EBRT with HDR-BB group were 46 Gy in 23 fractions (44.7%) or a hypofractionated regimen of 37.5 Gy in 15 fractions (40.1%). The majority of men who were given a HDR-BB received a dose of 15 Gy in 1 fraction (84.5%) and received it before EBRT (78.1%), although treatment order was unknown in 6.6% of cases.
Time from diagnosis to radiotherapy varied slightly between the treatment groups with a median time of 5.4 months (interquartile range [IQR]: 4.6 to 6.9) for EBRT only and 6.1 months (IQR: 4.9 to 7.7) for the EBRT with HDR-BB group. Median time from radiotherapy to survey completion did not vary between groups and was 15.6 months (IQR: 13.5 to 19.7).

Outcome measures
EPIC-26 domain scores were relatively high for urinary (80.7-86.2) and bowel domains (85.9-87.0) and relatively low for the sexual domain (17.9-18.0) in both treatment groups (Table 2).
There were no significant differences in urinary incontinence, sexual, bowel and hormonal EPIC-26 domain scores between the treatment groups (adjusted differences: -1.5, 0.1, 1.4 and 1.3, respectively; all P values >0.10). The lower limits of the 95% CI of all these four EPIC-26 domains did not exceed the corresponding MCID and EBRT with HDR-BB can therefore be considered as non-inferior compared to EBRT only (Figure 2). 
EBRT with HDR-BB had significantly worse urinary irritation/obstruction EPIC-26 domain scores than EBRT only (adjusted difference: -6.1; 95% CI: -8.8 to -3.4). However, this result was inconclusive with respect to non-inferiority because the MCID fell within the 95% CI (Table 2 and Figure 2).
Men receiving EBRT with HDR-BB had statistically significantly better HRQoL scores (or higher mean adjusted EQ-5D-5L scores) than men receiving EBRT only (adjusted difference: 0.03; 95% CI: 0.02 to 0.04) (Table 2 and Figure 2).

Additional analysis
Men who underwent EBRT with HDR-BB were more likely to recall their baseline urinary, sexual and bowel function as “no problem” compared to men who underwent EBRT only (urinary function: 38.6% versus 29.0%, P<0.001; sexual function: 45.1% versus 42.8%, P=0.114; bowel function: 81.0% versus 71.7%, P<0.001). 
[bookmark: _Hlk35172796]Including these variables in the linear regression models had little impact on the results observed between treatment groups. When the recalled baseline variables were included in the regression model, we found that the difference in urinary irritation/obstruction and incontinence scores between treatment groups both increased, but only to a small degree, from -6.1 to -7.6 and -1.5 to -3.1, respectively. Although inferiority was then demonstrated for the urinary irritation/obstruction domain, the overall impact of including recalled baseline function within the adjustment models was small.Sub-group analyses were performed for men who recalled that they had “no problem” with their baseline urinary and sexual function. Adjusted differences between treatment groups were only marginally larger for men with normal baseline urinary function with respect to urinary irritation/obstruction scores (-6.1 to -6.7) and urinary incontinence scores (-1.5 to -2.9) and interpretation remained the same as for the main analysis. This was also the case for men with normal baseline sexual function and their post-treatment sexual function scores (0.0 to -0.5). Interpretation of findings also remained the same for men who completed their patient survey ≥24 months after treatment. Adjusted differences between treatment groups remained insignificant for urinary incontinence, sexual function, hormonal function and bowel function domains with minimal change in urinary irritation/obstruction scores (-6.1 to -7.3) and HRQoL scores (0.03 to 0.04).



DISCUSSION

Our PROMs analysis indicates that EBRT with HDR-BB is non-inferior to EBRT with respect to urinary incontinence, sexual, bowel and hormonal EPIC-26 domains and HRQoL for men with intermediate and high-risk prostate cancer. Our results also showed that urinary irritation/obstruction scores were worse for men receiving EBRT with HDR-BB compared to men receiving EBRT only but results were inconclusive as to whether these results represented inferiority.
National clinical guidelines in the UK recommend the consideration of EBRT with HDR-BB in this patient group, but little is known about its toxicity (34). Our results provide information that is highly relevant to patients but follow-up beyond 16 months is required to make a full assessment of late toxicity.
This is the first study to use a comprehensive validated PROMs instrument which included both functional domains and a measure of HRQoL to compare EBRT with HDR-BB and EBRT only. The use of national data ensures that the results are generalisable across all radiotherapy centres in the English National Health Service and representative of a contemporary treatment strategy in the UK and in other high-income countries with an advanced healthcare system.

Comparison with other studies
Only two studies have previously reported PROMs to compare the toxicity of EBRT with HDR-BB and EBRT only (5, 12). Both studies only reported sexual function and there were no measures of urinary function, bowel function or HRQoL. Only one of these studies represented contemporary patients receiving IMRT exclusively (12). This single-centre study found no significant differences in the International Index of Erectile Function scores reported by 470 men who had EBRT only and 400 men who had EBRT with BB. The second study was one of the three randomised controlled trials that evaluated BB within the experimental arm (5). This study reported no differences in sexual function, which was derived from the Functional Assessment of Cancer Therapy (FACT) questionnaire, over a 10.5 year follow-up.
Clinician-reported toxicity is more frequently reported in studies of HDR-BB than toxicity derived from PROMs. Results from the only randomised controlled trial of HDR-BB indicate that acute and late GU toxicity were comparable between EBRT with HDR-BB and EBRT only groups (3, 4). However, of the two trials using LDR-BB only ASCENDE-RT showed higher acute and late GU morbidity with LDR-BB compared to EBRT, which may be explained by the use of permanent Iodine-192 seeds (instead of a temporary Iridium-192 implant) and the use of a higher EBRT dose in the control arm (78 Gy versus 66 Gy) (7, 8).
Observational data of EBRT with HDR-BB and EBRT with a mixed BB cohort (both HDR and LDR) highlight that although EBRT with BB confers initially worse acute (up to 3 or 6 months after treatment) GU toxicity, the majority of this acute toxicity is only transient (12, 35). EBRT with HDR-BB has previously been associated with a ten-fold increase in the occurrence of urethral strictures compared to EBRT only (16.8% versus 1.9% at five years, respectively) but more recent observations have shown that improvements in image guidance software have been able to better protect the urethra against the development of strictures following HDR-BB (35, 36). 
Regarding GI toxicity, one trial found rectal discharge to be more prevalent in the EBRT only group than the EBRT with HDR-BB group up to 12 weeks after treatment (3). This result is in keeping with observational studies showing worse acute and late GI toxicity for men receiving EBRT only (35, 37, 38). In addition to the higher radiotherapy doses used for the men receiving EBRT only, it is likely that the older techniques used in these studies (3D conformal radiotherapy) were also contributing to these higher rates. For example, men receiving a higher dose of IMRT (86.4 Gy) in the EBRT only arm in one study did not experience worse acute GI toxicity compared to EBRT with BB (12). 

Strengths and Limitations
The main strengths of this study include the high questionnaire response rate (77.5%), the use of a contemporary national population and the use of a comprehensive validated instrument for collecting PROMs (EPIC-26 and EQ-5D-5L).
Responders tended to be older, of white ethnicity, from a less socially deprived area and had fewer comorbidities than non-responders. However, possible selection bias was reduced with the inclusion of these variables within the adjustment model. Also, patients who underwent radiotherapy in the private sector were not included but these represent less than 10% of the national radiotherapy use (39). 
The main limitation of the study was that we did not have baseline PROMs (EPIC-26 and EQ-5D-5L scores) at the time of diagnosis. However, the regression analyses were adjusted for many important patient characteristics as well as for whether or not men had GI and GU procedures in the year before the start of radiotherapy. Therefore, the impact of including baseline PROMs in the models is likely to be small given that this will only lead to adjustment over and above what is already captured in our regression models. 
This is in line with the results of our additional analysis. Men who received EBRT with HDR-BB had better recalled baseline urinary, sexual and bowel function than men who received EBRT only. Including these recalled baseline function scores in the regression models indicated that our study may have slightly underestimated the impact of adding HDR-BB.
Furthermore, it has been shown that there is very little difference in baseline function between treatment modalities (EBRT, surgery or observation), with the exception of sexual function, and so differences in baseline function within a strict cohort of men receiving EBRT are likely to be even smaller (40).
[bookmark: _Hlk35179705]It is important to note in this context that EQ-5D-5L was found to be better for men who received EBRT with HDR-BB compared to men who received EBRT only. This difference, suggesting better HRQoL in men who had EBRT with HDR-BB than in men who only had EBRT, supports our interpretation that the impact of HDR-BB to EBRT on functional outcomes is small.
Although the total number of patients included was high (13,259), there were relatively small numbers of men receiving EBRT with HDR-BB (756). Only 13 HDR brachytherapy centres in England were identified which reflects that EBRT with HDR-BB is used relatively infrequently.


CONCLUSIONS

There is no evidence to suggest that EBRT with HDR-BB results in clinically worse functional outcomes or HRQoL than EBRT after a median time of 16 months. However, men who had EBRT with HDR-BB reported significantly worse urinary irritation/obstruction compared to men who had EBRT only, but results were inconclusive as to whether this difference was clinically important. Given the current state of evidence, clinicians should inform their patients receiving EBRT with HDR-BB that their urinary function may be worse in the first years after treatment. 
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[bookmark: _Hlk35170095][bookmark: _Hlk35170144]Table 1. Patient, tumour and treatment characteristics by radiotherapy treatment.

	 
	EBRT only
	EBRT with HDR-BB
	Total

	 
	n
	%
	N
	%
	n
	%

	No. of patients
	12,503
	94.3
	756
	 5.7
	13,259
	100

	Treatment year
	 
	 
	 
	 
	 

	2014
	2,482
	19.9
	151
	20.0
	2,633
	19.9

	2015
	4,255
	34.0
	258
	34.1
	4,513
	34.0

	2016
	5,766
	46.1
	347
	45.9
	6,113
	46.1

	Age (years)
	 
	 
	 
	 
	 

	≤60
	493
	3.9
	67
	8.9
	560
	4.2

	61-70
	4,126
	33.0
	352
	46.6
	4,478
	33.8

	71-80
	7,102
	56.8
	330
	43.7
	7,432
	56.1

	>80
	782
	6.3
	7
	0.9
	789
	6.0

	Comorbidities
	 
	 
	 
	 
	 

	0
	2,330
	18.6
	191
	25.3
	2,521
	19.0

	1
	3,781
	30.2
	276
	36.5
	4,057
	30.6

	≥2
	6,392
	51.1
	289
	38.2
	6,681
	50.4

	Socioeconomic deprivation
	 
	 
	 
	 

	1 (least deprived)
	3,030
	24.2
	193
	25.5
	3,223
	24.3

	2
	3,041
	24.3
	221
	29.2
	3,262
	24.6

	3
	2,708
	21.7
	177
	23.4
	2,885
	21.8

	4
	2,127
	17.0
	99
	13.1
	2,226
	16.8

	5 (most deprived)
	1,597
	12.8
	66
	8.7
	1,663
	12.5

	Ethnicity
	 
	 
	 
	 
	 
	 

	White
	11,217
	95.9
	715
	97.7
	11,932
	96.0

	Mixed
	29
	0.2
	1
	0.1
	30
	0.2

	Asian
	153
	1.3
	3
	0.4
	156
	1.3

	Black
	213
	1.8
	12
	1.6
	225
	1.8

	Other
	79
	0.7
	1
	0.1
	80
	0.6

	Missing
	812
	
	24
	
	836
	

	Genitourinary procedure 1 year prior to radiotherapy 

	No
	9,850
	78.8
	648
	85.7
	10,498
	79.2

	Yes
	2,653
	21.2
	108
	14.3
	2,761
	20.8

	Gastrointestinal procedure 1 year prior to radiotherapy 

	No
	11,852
	94.8
	719
	95.1
	12,571
	94.8

	Yes
	651
	5.2
	37
	4.9
	688
	5.2

	Cancer risk profile
	 
	 
	 
	 
	 

	High-risk or locally advanced
	8,341
	66.7
	600
	79.4
	8,941
	67.4

	Intermediate risk 
	4,162
	33.3
	156
	20.6
	4,318
	32.6

	Radiotherapy type
	 
	 
	 
	 
	 

	3D conformal
	563
	4.5
	150
	19.8
	713
	5.4

	IMRT
	11,940
	95.5
	606
	80.2
	12,546
	94.6

	Androgen deprivation
	 
	 
	 
	 

	No
	3,305
	26.4
	148
	19.6
	3,453
	26.0

	Yes
	9,198
	73.6
	608
	80.4
	9,806
	74.0

	Time between radiotherapy and survey (months)
	 
	 

	6 to 11
	1,378
	11.0
	125
	16.5
	1,503
	11.3

	12 to 18
	7,006
	56.0
	389
	51.5
	7,395
	55.8

	≥18
	4,119
	32.9
	242
	32.0
	4,361
	32.9
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Table 2. Relationship between patient-reported outcomes after radiotherapy (EBRT with HDR-BB versus EBRT only): overall domain scores for EPIC-26 and EQ-5D-5L and adjusted differences.

	
	
	
	EBRT with HDR-BB versus EBRT only

	
	EBRT only
	EBRT with HDR-BB
	Adjusted difference* 
(95% CI)
	P


	N (%)
	12,503 (94.3)
	756 (5.7) 
	 
	 

	EPIC-26
	 
	 
	 
	 

	Urinary (incont.)
	
	 
	 

	Mean (SD)
	86.2 (19.3)
	85.6 (19.9)
	-1.5 (-3.5 to 0.5)
	0.133

	Missing (n)
	1687
	99
	 
	 

	Urinary (irrit./obst.)
	
	 
	 

	Mean (SD)
	86.3 (15.2)
	80.7 (18.4)
	-6.1 (-8.8 to -3.4)
	<0.001

	Missing (n)
	2516
	128
	 
	 

	Sexual
	
	
	 
	 

	Mean (SD)
	17.9 (21.5)
	18.0 (21.6)
	0.0 (-2.6 to 2.7)
	0.971

	Missing (n)
	1029
	37
	 
	 

	Bowel
	
	
	 
	 

	Mean (SD)
	85.9 (18.3)
	87.0 (17.2)
	1.4 (-0.7 to 3.5)
	0.206

	Missing (n)
	1817
	78
	 
	 

	Hormonal
	
	 
	 

	Mean (SD)
	70.5 (23.3)
	70.4 (22.8)
	1.3 (-1.7 to 4.3)
	0.407

	Missing (n)
	1546
	63
	 
	 

	HEALTH-RELATED QoL
	 
	 

	EQ-5D-5L
	
	
	 
	 

	Mean (SD)
	0.84 (0.19)
	0.89 (0.15)
	0.03 (0.02 to 0.04)
	<0.001

	Missing (n)
	368
	13
	 
	 


Abbreviations: EBRT – External Beam Radiation Therapy; HDR – High-Dose-Rate; CI – Confidence Interval; QoL – Quality of Life. Note: Underlined and bolded p values represent statistical significance and clinical importance, respectively.
* Negative differences represent poorer outcomes in patients receiving EBRT with HDR-BB.



Figure 1. Patient chart of cohort selection

Figure 2. Relationship between patient-reported outcomes after radiotherapy treatment (EBRT only versus EBRT with HDR-BB). Adjusted differences in means for EPIC-26 and EQ-5D-5L domain scores with 95% confidence intervals and non-inferiority margins. Negative differences represent poorer outcomes in patients receiving EBRT with HDR-BB.
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