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Abstract

Purpose: Brachytherapy (BT) and external beam radiation therapy (EBRT) are effective treatments for high-risk
prostate cancer (PCa). However, the impact of these treatments on health-related quality of life (HRQL) remains
unclear. In this study, we compared EBRT alone with EBRT plus a boost with high-dose rate (HDR)-BT to determine
the impact on HRQL in patients with high-risk PCa.

Material and methods: Prospective, multicenter study comparing patients with high-risk PCa treated with EBRT
alone or EBRT + HDR-BT from 2004 to 2006. HRQL was assessed at baseline (pre-treatment) and periodically over the
5-year follow-up, using the SF-36 (v.2), EPIC, and FACT-G and FACT-P questionnaires.

Results: A total of 129 patients were included in the study, of these, 41 received EBRT alone and 88 EBRT + HDR-BT. All
patients received hormonotherapy. Baseline clinical characteristics were similar, except for a slightly higher mean number of
comorbidities in the EBRT group. During follow-up, the only significant between-group difference was a greater worsening
on EPIC hormonal domain in the EBRT alone group (p = 0.028). There were no significant differences in time and interaction
of treatment in SF-36, and FACT-G and FACT-P questionnaires or EPIC urinary incontinence, urinary irritative-obstructive,
and bowel and sexual domains over the 5-year follow-up. Oncological outcomes were similar in both groups.

Conclusions: After five years of follow-up, EBRT alone or combined with HDR-BT boost had a similar impact on
HRQL in patients with high-risk localized PCa. However, patients in the EBRT alone group experienced greater wors-
ening of hormonal domain according to EPIC questionnaire.
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Purpose

Radical radiotherapy is a well-established treatment
option for clinically localized and locally advanced
prostate cancer (PCa) [1]. Technological advances in ra-
diotherapy have been rapidly incorporated into clinical
practice to reduce treatment-related morbidity and im-
prove oncological outcomes [2,3]. Several randomized
trials have demonstrated that dose-escalated radiother-
apy-external beam radiotherapy (EBRT) or EBRT plus
high-dose-rate (HDR) brachytherapy (BT) boost, im-
prove both local and biochemical control in intermedi-
ate- and high-risk PCa [3,4,5,6], despite an increased risk
of late genitourinary and gastrointestinal toxicities. The
addition of HDR-BT boost allows for highly conformal
dose escalation and greater sparing of the surrounding
healthy organs [5].

All of the main treatments for PCa have side effects,
and radical prostatectomy (RP) seems to produce greater
urinary incontinence. BT is associated with an increase
in urinary irritative/obstructive symptoms, while EBRT
has a greater impact on bowel-related indications [7,8,9].
In selected patients, BT is an alternative to RP, limiting
the risk of urinary incontinence as well as the potential
impact of sexual dysfunction on health-related quality of
life (HRQL) [7].

In this context, the main objective of this study was to
determine whether EBRT alone or EBRT + HDR-BT was
associated with better HRQL outcomes in patients with
high-risk PCa, five years after the treatment. Secondary
outcome measures included biochemical relapse-free sur-
vival (BRFS), overall survival (OS), and cancer-specific
survival (CSS) at 5 years.

Material and methods
Design and study population

This was a prospective, multicenter study of pa-
tients with high-risk PCa, treated at participating centers
from 2004 to 2006, and followed for > 5 years after the
treatment. The study protocol was approved by clinical
research ethics committees of the six participating hos-
pitals. Written informed consent was obtained from all
patients.

Staging and risk group classification were performed
using a TNM staging system of the American Joint Com-
mittee on Cancer [10] and a risk group classification sys-
tem developed by D’ Amico et al. [11].

Inclusion criteria were biopsy-proven high-risk PCa
(= stage T2c, prostate specific antigen [PSA] > 20 ng/ml,
or Gleason > 7) without previous transurethral resection.

Clinical evaluation

Serum PSA levels were measured at all follow-up
visits, performed every six months for the first two years
and annually thereafter. Biochemical failure was defined
as an increase in PSA levels > 2 ng/ml above the nadir af-
ter radiotherapy, in accordance with updated recommen-
dations from the Radiation Therapy Oncology Group-
ASTRO Phoenix consensus panel [12].

Treatment

Treatment decisions were made jointly by patients
and physicians. All patients received neoadjuvant an-
drogen deprivation therapy (ADT). Adjuvant ADT was
prescribed for 2-3 years, in accordance with clinical
guidelines [13]. In most cases, patients received an anti-
androgen combined with LHRH analogues.

In all cases, EBRT was performed with the patient
in supine position, with legs and feet immobilized. All
patients underwent a computed tomography (CT) scan
in the treatment position. The results of this scan were
entered into three-dimensional (3D) treatment planning
system and used to contour the prostate, vesicles, blad-
der, and rectum. External beam clinical target volume
(CTV) was defined on CT imaging to cover the prostate
gland and seminal vesicles with a 1 cm margin, except
posteriorly, where the margin was reduced to 5 mm to
create planning target volume (PTV). Custom blocking
with multileaf collimators was designed using a beam’s-
eye-view, and additional margins were adjusted to pro-
vide minimum dose of 95% to the prostate PTV. Risk or-
gan constraints included the femoral heads (mean dose
<45 Gy) and bladder/rectum (V< 25%; V¢, preferably
< 40%, maximum 60%; V< 60%, maximum 80%) [14].
Off-line setup control was assessed weekly by comparing
orthogonal portal images with the corresponding digital-
ly-reconstructed radiographs.

External beam radiation therapy was performed us-
ing 3D conformal technique by photons from 15 to 18 MV
isocentric conformal fields. In most patients, a six-field
technique without pelvic irradiation was used. The EBRT
alone group received daily fractions of 1.8/2 Gy, 5 days
per week, for a mean total dose of 73 Gy to the PTV.

For the HDR-BT boost, the patients were placed in
lithotomy position under spinal anesthesia. A needle guid-
ance template was attached to an ultrasound probe close
to the perineum, and the needles were inserted under
transrectal ultrasound guidance. Needle depth was deter-
mined by direct visualization on ultrasound and fluoros-
copy. A CT scan was performed for volume delineation of
the prostate and risk organs. The dose constraints for the
HDR-BT boost after EBRT were as follows: PTV with V,
298%, V150 <50%, and 105% < Dy < 115%. The constraints
for the rectum were: D, <75% and D,,, <100%; and for
the urethra: D,,, <120%. The details of radiotherapy tech-
nique performed at our center have been published else-
where [15]. The HDR-BT boost was administered using
a temporary iridium-192 implant in one or two fractions
separated by 6 hours: 21 patients (23.5%) received one frac-
tion (20/2: 9 Gy and 1/21: 9.5 Gy) and 68 patients (76.4%)
received two fractions (dose range, 6-11.5 Gy). For the pa-
tients treated with EBRT + HDR-BT, the mean EBRT dose
was 51.08 Gy and the mean BT dose was 17 Gy.

Assessment of HRQL

Health-related quality of life questionnaires were ad-
ministered telephonically by trained interviewers with
wide expertise on this population, before treatment and
during follow-up at 1, 3, 6, 12, 24, 36, 48, and 60 months
after the treatment.
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HRQL was evaluated using validated Spanish-lan-
guage versions of the following instruments: Short
form-36 (SF-36), version 2 [16], Functional Assessment
of Cancer Therapy - general and prostate (FACT-G and
FACT-P) [17], Expanded Prostate Cancer Index compos-
ite (EPIC) [18], and International Prostate Symptom Score
(IPSS) [19]. The SF-36 contains 36 items with two summa-
ry scores: the physical and mental component summary
(PCS and MCS), with scores ranging from 0 to 100 on each
dimension. The FACT-G (version 4.0) contains 27 items in
four dimensions, measuring physical, social, emotional,
and functional well-being. The prostate module (FACT-P)
is specific for PCa patients and includes 12 questions
about urinary symptoms, bowel and sexual function, and
pain. Scores range from 0 to 108 on the FACT-G and from
0-48 on the FACT-P. The 50-item EPIC instrument evalu-
ates four domains (urinary, bowel, sexual, and hormon-
al), with two urinary scales that distinguish between irri-
tative/ obstructive symptoms and incontinence. The final
score ranges from 0 to 100. Higher scores indicate better
quality of life (QoL) in all these questionnaires.

The IPSS assesses urinary symptoms, with one ques-
tion about HRQL. The total score range from 0 to 35, with
higher score indicating worse symptomes.

Sample size

Sample size calculations were based on expected be-
tween-group differences on change of HRQL scores as
being the principal objective of the present study. It was
calculated that a total of 129 patients would be required to
detect a difference in change between treatments’ groups
of 0.5 standard deviation in any HRQL score, given a sta-
tistical power of at least 80% at a significance level of 5%.

Statistical analysis

Categorical variables were expressed as frequencies and
percentages, and continuous variables as mean and stan-
dard deviation (SD). Differences in the distribution of vari-
ables between the study groups were compared using chi-
square (x?) test or one-way analysis of variance (ANOVA)
with post-hoc Tukey’s procedure, whenever appropriate.

To assess HRQL changes over time, while accounting
for correlation among repeated measures, separate gener-
alized estimating equation (GEE) models were construct-
ed for each specific HRQL score (FACT-P and EPIC) and
for the generic ones (SF-36 and FACT-G), all included as
dependent variables. Time was included in the model
as a categorical variable, and interactions between treat-
ment and time were considered to test differences in
trends among treatment groups, after adjusting for age,
risk group, and pre-treatment prostate volume.

Differences in BRFS, OS, and CSS at 5 years were an-
alyzed with Kaplan-Meier method and log-rank test. Sta-
tistical significance was set at p < 0.05. SPSS, v.22.0 and
SAS/STAT®, v.9.4. were used to perform data analyses.

Results

The study population was comprised of 129 patients,
41 treated with EBTR alone and 88 with EBRT + HDR-BT.

All patients received neoadjuvant ADT. Adjuvant ADT
was prescribed for 2-3 years in accordance with clinical
guidelines [13], although the final date of ADT adminis-
tration was not registered.

Table 1 shows patients’ clinical characteristics at base-
line, mean pre-treatment HRQL scores, and response
rate during follow-up. The only statistically significant
differences between treatment groups at baseline were
a slightly higher mean number of comorbidities in the
EBRT group (3.1 with EBRT vs. 2.5 with EBRT + HDR-BT,
p = 0.043) and a higher SF-36 PCS score in the EBRT +
HDR-BT group (50.8 vs. 53, p = 0.04). Overall, the re-
sponse rate to the HRQL questionnaires during the study
period was high in both study groups: at 5-years of fol-
low-up, the response rate was 100% (EBRT) and 97.1%
(EBRT-BT), without significant between-group differenc-
es (p = 0.354).

Mean changes in QoL scores from baseline to 5-year
follow-up are shown in Table 2. Compared with patients
treated with EBRT + HDR-BT, the EBRT alone group had
significantly lower (worse) hormonal scores (-10.6 vs.
-2.4, respectively, p = 0.028).

Tables 3 and 4 present the results from GEE models
constructed for the specific and generic HRQL scores, re-
spectively. For the EBRT alone group, statistically signif-
icant differences from baseline were only found 5 years
after the treatment for FACT-P (8 = -2.4), EPIC bowel and
hormonal (p = -3.1 and B = -10.4, respectively), among
the specific HRQL scores evaluated. No statistically sig-
nificant differences were found between the two treat-
ment groups, with the exception of a lower impact on the
hormonal domain at the EBRT + HDR-BT group.

At 5-years post-treatment, the EBRT alone group
showed greater deterioration in SF-36 PCS (8 = -9.8 at
years) and in SF-36 MCS (3 = -7.1) compared to the com-
bined group. The same pattern was demonstrated by al-
most all FACT-G domains (Table 3).

Figures 1 and 2 show the differences between groups
in the mean HRQL scores during 5-year follow-up. We
did not observe any substantial short- or long-term dif-
ferences between the groups. Moreover, no statistically
significant differences in BRFS, OS, and CSS between the
study groups were observed (Figures 3-5).

Discussion

Health-related quality of life is an important outcome
measure in patients with prostate cancer. However, long-
term differences in HRQL outcomes in these patients
have rarely been reported. Most of the available data on
HRQL comes from studies, which have assessed the im-
pact of treatment (BT, RP, and EBRT) on low- and inter-
mediate-risk patients [20,21,22]. Few studies have com-
pared EBRT alone to EBRT + HDR-BT in high-risk PCa
patients in terms of HRQL [23,24].

In our study, we did not observe any significant be-
tween-group differences in mean changes in the HRQL
questionnaire scores from baseline to 5-year follow-up.
However, we did notice a significant difference in the
EPIC hormonal domains. Although both groups experi-
enced substantial deterioration in this domain, the EBRT
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Table 1. Patients’ characteristics and quality of life scores at pre-treatment evaluation and response rate
at each follow-up assessment

Variables EBRT EBRT + HDR brachytherapy P-value
(n=41) (n=88)

Age (years), mean (SD) 71.1 (5.6) 70.5 (38.5) 0.921

PSA (ng/ml), mean (SD) 28.7 (46.8) 19.8 (13.8) 0.103
<10 12 (29.3) 30 (34.1) 0.771
10-20 12 (29.3) 21(23.9)
> 20 17 (41.5) 37 (42.0)

Gleason score, mean (SD) 7.3(0.8) 7.0 (1.1) 0.142
<7 6 (15.0) 27 (30.7) 0.060
>7 34 (85.0) 61 (69.3)

Clinical T stage, n (%)

T1 5(12.2) 6 (6.8) 0.581
T2 15 (36.6) 36 (40.9)
T3 21(51.2) 46 (52.3)

Prostate volume, mean (SD) 44.6 (29.8) 40.5 (19.0) 0.520

Comorbidities, n (%) 31(01.7) 2.5(1.5) 0.043
0 1(24) 8(9.1) 0.465
1 7(17.) 19 (21.6)

2 8 (19.5) 14 (15.9)
3 25 (61.0) 47 (53.4)

Quality of life scores, mean (SD)

SF-36 PCS 50.8 (7.2) 53.0 (4.4) 0.040
SF-36 MCS 56.2 (5.3) 55.3 (5.3) 0.362
FACT-G 79.2 (10.0) 79.6 (7.4) 0.777
FACT-P 38.0 (5.2) 39.0 (4.0) 0.237
FACT physical well-being 26.4 (2.4) 26.7 (1.8) 0.453
FACT social well-being 17.5 (3.9) 17.8 (2.9) 0.613
FACT emotional well-being 19.2 (3.7) 18.9 (3.3) 0.677
FACT functional well-being 16.2 (3.8) 16.3 (3.3) 0.954
EPIC urinary

Incontinence 90.8 (17.2) 94.8 (14.6) 0.181

Irritative/obstructive 94.1 (9.1) 93.2 (10.3) 0.662
EPIC bowel 97.8 (7.6) 98.5 (3.6) 0.477
EPIC sexual 38.6 (23.2) 37.2 (23.4) 0.742
EPIC hormonal 93.7 (8.6) 90.8 (10.6) 0.135
IPSS 9.0 (7.9) 6.6 (6.5) 0.078

Response rate HRQL questionnaires, n (%)

Pre-treatment 41/41 (100.0) 88/88 (100.0)
Follow-up, month 1 34/41 (82.9) 50/88 (56.8) 0.004
Follow-up, month 3 40/41 (97.6) 78/88 (88.6) 0.091
Follow-up, month 6 39/40 (97.5) 81/87 (93.1) 0.313
Follow-up, month 12 39/40 (97.5) 79/86 (91.9) 0.227
Follow-up, month 24 39/39 (100.0) 79/83 (95.2) 0.163
Follow-up, month 36 34/37 (91.9) 65/82 (79.3) 0.088
Follow-up, month 48 24/33 (72.7) 73/77 (94.8) 0.001
Follow-up, month 60 29/29 (100.0) 67/69 (97.1) 0.354

EBRT — external beam radiotherapy, HDR — high-dose-rate, SF-36 — medical outcomes studly 36-item short form, PCS — physical component summary, MCS — mental
component summary, FACT-G and FACT-P — Functional Assessment of Cancer Therapy (general and prostate module), EPIC — Expanded Prostate Cancer Index com-
posite, IPSS — International Prostate Symptom Score. Data as frequencies and percentages in parenthesis unless otherwise stated
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Table 2. Mean differences in scores in HRQL questionnaires at 5 years of follow-up as compared with baseline

Variables EBRT EBRT + HDR brachytherapy P-value
(n =41) (n =88)
SF-36 PCS -10.2 (8.5) -7.2 (8.7) 0.121
SF-36 MCS —6.3 (11.1) —2.7 (10.5) 0.131
FACT physical well-being -3.0 (4.9) -1.9 3.7) 0.212
FACT social well-being -2.1(3.6) -1.6 (2.8) 0.433
FACT emotional well-being -2.5 (4.0) -1.6 (3.6) 0.290
FACT functional well-being -1.0 (5.2) 1.0 (4.6) 0.062
FACT-G -8.7 (12.5) -42(10.2) 0.064
FACT-P 2.6 (6.3) -26(5.7) 0.989
EPIC domains
Urinary incontinence —6.1(24.7) -12.8 (24.8) 0.238
Urinary irritative/obstructive -4.8 (22.7) -8.6 (19.1) 0.416
Bowel -2.5(7.2) —3.6 (11.1) 0.614
Sexual 0.8 (30.1) -0.8 (26.4) 0.798
Hormonal -10.6 (17.2) 2.4 (16.2) 0.028
IPSS -0.8 (11.1) -3.2(9.1) 0.263

EBRT — external beam radiotherapy, HDR — high-dose-rate, SF-36 — medical outcomes study 36-item short form, PCS — physical component summary, MCS — mental
component summary, FACT-G and FACT-P — Functional Assessment of Cancer Therapy (general and prostate module), EPIC — Expanded Prostate Cancer Index com-
posite, IPSS — International Prostate Symptom Score. Data expressed as mean difference (standard deviation, SD)

alone group had significantly lower (worse) hormonal
scores at 5-year follow-up. Moreover, the GEE model re-
vealed greater worsening mainly in the FACT-P, FACT-G,
SF-36, and bowel domain in the EBRT group in the fifth-
year post-treatment. The greater deterioration of hormon-
al and sexual scores was most marked until the second
year after the treatment. After this time point, there was
a trend towards an improvement in these scores, proba-
bly due to the finalization of ADT and the consequent im-
provement in ADT-related side effects. This finding could
be due to the slightly better (p = 0.135) baseline EPIC hor-
monal summary scores in the EBRT group.

Overall, findings of this study suggest that EBRT
alone or combined with HDR-BT appear to have similar
effects on HRQL. However, in our sample, patients in
the BT boost group had fewer comorbidities at baseline,
which could partially explain why we observed no major
between-group differences. Indeed, this probably also ex-
plains why they were eligible for HDR-BT boost. Further
studies with longer series and longer follow-up would
provide more information about the impact of these ra-
diotherapy modalities on HRQL.

Dose escalation with EBRT followed by brachythera-
py boost have been shown to improve BRFS [5,15,25]. In
the ASCENDE-RT trial [26], patients were randomized
to dose-escalated EBRT (78 Gy) or EBRT plus low-dose-
rate BT boost. The patients in the boost group were twice
as likely to be free of biochemical failure at a median of
6.5 years of follow-up, without significant differences in OS.
Theoretically, dose escalation with HDR allows for an in-
crease in biologically-effective dose, improving tumor con-
trol and sparing organs at risk [22]. However, in our series,
we found no statistical significance between-group differ-
ences in BRFS, OS, or CSS. Moreover, our BRFS results dif-
fer from those reported in randomized trials [22,23,25,26],

probably because of the small number of patients. Certain-
ly, the lack of significant differences in survival outcomes in
our study may be due to the limited sample size, which was
powered to detect differences in the main study variable
(HRQL), but not for survival outcomes.

Other authors, such as Ferrer et al. [18], have reported
that the addition of ADT causes temporary deterioration
in some HRQL domains, a finding that is consistent with
the worsening observed in our patients in the EPIC hor-
monal domain. Those authors observed that ADT was
associated with worse results related to vitality, hormon-
al function, and sexuality. Only a few studies with long
follow-up have been performed to assess HRQL in pa-
tients with high-risk PCa [22,27]. In this group of patients,
it is necessary to achieve the most appropriate treatment
to improve local control with the lowest toxicity and the
best possible HRQL.

The main limitations of our study are the relatively
small study population, the differences in group size, and
the lack of randomization. Another limitation is the use of
conformal 3D-RT rather than more advanced techniques,
such as intensity modulated radiation therapy (IMRT) or
volumetric modulated arc therapy (VMAT). However,
during the study period (2004-2006), neither of those tech-
niques was available in the participating hospitals. Never-
theless, given the similar clinical characteristics at baseline
in the two groups, the comparison can be considered val-
id. Study strengths include the prospective design and the
fact that the same two trained interviewers administered
all HRQL questionnaires during the entire period of study.

Conclusions

In the present study, EBRT administered alone or in
combination with HDR-BT boost had a similar impact on

Journal of Contemporary Brachytherapy (2021/volume 13/number 1)


https://pubmed.ncbi.nlm.nih.gov/22341794/
https://pubmed.ncbi.nlm.nih.gov/25174299/
https://pubmed.ncbi.nlm.nih.gov/28816169/
https://pubmed.ncbi.nlm.nih.gov/28262473/
https://pubmed.ncbi.nlm.nih.gov/23384799/
https://pubmed.ncbi.nlm.nih.gov/23384799/
https://pubmed.ncbi.nlm.nih.gov/27626365/
https://pubmed.ncbi.nlm.nih.gov/28816169/
https://pubmed.ncbi.nlm.nih.gov/28262473/
https://pubmed.ncbi.nlm.nih.gov/19211071/
https://pubmed.ncbi.nlm.nih.gov/23384799/
https://pubmed.ncbi.nlm.nih.gov/15837992/

Evelyn Martinez, Olotz GCarin, Yolanda Pardo, et ol

auNaspq wouf sabupys ayy u) (dnoib asuaiafai) dnoib Adviayioipvi wivaq
1DUIBIXD dYI WO 2oUdIaLfip 01 42Ja4 SpUBIL[202 ‘dNnoib 1500q Adpiayifyaviq YGH Ym Adpiay101ppa Wipaq |pUIaIXa aYy3 40f pup ‘dunaspq Woif sabupyd 03 4afal spuailffo0d Adpiay101pni wipaq 1puUIaIXa YIM UOIDIDIIIU) 40f JPaPN)IU) d4aM
W)} pub dnoub JUaWIDaI} Y3 UaMIS] SIIGDIUDA UONIDIBIU| ‘09 YIUOW PUD ‘G YIUOUI ‘OE YIUOW HZ YIUOW ‘TT YIUOW ‘(20U243f34) aUNasSDg “UOIIDIDOSSD ADSU)) D JUINSSD 03 JOU SD 0S ‘Sa)10D3a1pI XIS Y1M 3|qDLUDA |p2110D31DI D SD |9pow
3Y1 U) papn|ou) SDM aWi)| 40U PIOPUDIS — IS “321S0dW0I Xapu| 4aup) 210IS0Id papundxd — Djd7 ‘(apow a3pisoid pup |piauab) Adpiay | 122Up) JO JUUWISSISSY |DUONIIUNS — d-[ V4 PUD D=1V ‘af)) Jo Apnb paipjai-yapay — 108H

S20°0 (@ers YEV0 (69) 9~ AYA! (7) 90— $95°0 Ov) L7- L9T°0 T'9) L5 SI8°0 (€1) €0- (s1eah ) sypuow 09
600 (ov) 82 €/8°0 (19) 01— 87€°0 (L99t- 8770 ) 8- 1250 (5°9) se- 6960 F1DTo- (s1eah ) syjuow gy
8YT°0 (8¢9) 'S 31£°0 (§9)ss LS00 (€€) 9- S€6°0 Fv) ¥o-  8v00 (8%) 96— $8/°0 (€1 v'o- (sieak €) syauow 9¢
€200 v 16 2910 (S9) L1 8€10 (o) se= 3870 (9¢) 8'e- SE€0 (S) v- LST0 @1 L1 (sieak 7) syauow ¢
9510 (¢y) 6's €570 (8%)S'S €000 (81 s L¥T0 (T€) 9%~ 8550 (cOTe- 0020 (on €1~ (1e2A 1) sypuow 71
04T0 09 et 1750 (L) o€ 0100 (€0 L6 S61°0 (60 Le- 6560 (60 10~ 8980 1) zo- sypuow 9
967°0 ¥ st 9¢8°0 (€%) 60 SZ0°0 07 9t LT (re) sz- £€€°0 (L€) 9¢- 1S40 (6:0) £0- syuow ¢
0LY'0 (VardXox4 789°0 (Ot) 6T L00°0 (ve) 58— 684°0 (CRoRa ws0 (se)ce 0960 Do yauow 1
(434) (434) (434) (431) (43)) (421) aul|aseq
Qﬁm\_wspoﬁﬁ Wwol) @uco\_wur:_uv oWl >Qm_wr_;c_u«tﬂ 9F \ﬁmgwr_uﬂo_bm\_ uoljoelalu|
1000  (T'9¥ol-  T¢EO (€9 9v Sv0'0 (ST Te- €610 Ty) €5 0010 (T¥) 69— 6£0°0 @) vz (s1eah g) sypuow 09
0000 (¥ L7~  0¥80 (z9) ot S€0°0 (17 e 1700 (T€) €9~ 010 O1) 89— ¥10°0 1) 0e~ (s1eah ) syjuow gy
1000 (Te)oTl-  ¥SE0 (S¥) Tv— 1010 r7) 6= 100°0 (SO ¥1-  +eo (9°9) vv— /100 an Lt (s1eah €) syjuow 9¢
1000> (€ 08l-  +¥I00  (b¥) 601-  7S00 (L7) €e- 9€0°0 (80 66— 9€0°0 (9¢) s/~ 10000> (I Tv— (steah 7) syyuow 4z
1000> (99 T'LI- 1000 (6¢) 1=  S9¥0 1) L0- 0600 (€9 6¢e- €00 (60 s 000 (8°0) LT~ (reah 1) syauow 71
1000> (SO 91— 2000 (69 €7~  £LT80 (O1) vo- 12440 ¥ 61- LT6°0 (€0 To- LEOO (60) 81— syiuow 9
1000>  (6T)66- 100°0 (99 8T1-  7v00 1) 67 €100 (50 £9- 0180 (€€) 80 100°0 (Lo ve- syuow ¢
0000 17 9/~ 100°0 (86—~ 1000> (6T)$8- T000> (#'€)€91-  6¢10 (L9 zy-  10000> (60) Tt yauow
(434) (434) (434) (434) (434) (431) aul|aseq
(sunaseq wouy a3ueyd Adesayiolpes) awi]
Y00 07 0v- 6¥50 Y) 97— S¥L°0 (€D 0 166°0 (17900 S81°0 Teore LEVO (01) 20  Adeiayihydeiq + Adelayjoipey
(434) (434) (434) (434) (434) (434) Adeiayjolpey
(dunjaseq e seouRIaYIP) dnoud Juswieal|
0000 (80)0e=  1000>  (TD)EP— 661°0 (£0) 60~ 6¥1°0 (cn L1~ 4% 30) 1o 10000> (€0 TT- SUOI}IPUOD IUOIY)
1000 (CXORo €500 (0c0) oo 8%9°0 (00)00 8ST°0 (00) 00 SY0°0 (coto 430) (00) 00 VSd
Y1€0 (60) 60 Y210 (80) T1- 750 (£0)90-  0£60 (D ro- 897°0 - £99°0 (€0) T0- uosea|
960°0 (00) 00 €700 (00) 00 SL%0 (0co)oo  1000>  (00)T0- 610°0 (00) 00 ¥00°0 (00) 00 a3y
1000> (¥2)086 1000>  (89)C09 1000> (+'6)8€0T T000> (998)900T 1000> (§6)T+0I 10000> (1) 6TF RleERIEIN]
anjeA-d @sd anjeA-d @sd anjeA-d @sd anjeA-d @3s)d anjeA-d @s)d anjeA-d @s)d
Aewwins |euow.oy Aewwns |enxas Aewwins |emoq 9AI1ONI}SqO/9A11e] LI 9Juauljuodul
Dld3 Dld3 Dld3 Areunn 51d3 Areuun Jid3 d-10vA

(10413 plepue)s) sjuaId1R0d g ‘dn-mo)jo)
10 1e9K yoea 1e $3102s TOYH d1410ads Yiim sajgetiea jediul)d pue sdnoid Juswiieali Usamiaqg UoI1eID0SSe 3yl Jo sjapow uolenba Suljewiiss pazi|eiauan g ajqel

Journal of Contemporary Brachytherapy (2021/volume 13/number 1)



Five-year quality of life in patients with high-fisk localized prostate cancer treated with external beam radiotherapy olone versus extemnal

beam radiotherapy with high-dose-rate brachytherapy boost: a prospective multicenter study

auNaspq woif sabupyd ayy U} (dnoib asuaiafai) dnoib Adviayioipvi wivaq
1DUIDIX2 Y} WIOLS 9oUa4affip 03 4afai SpUaLf202 ‘dno.b 3s00q AdpiayiAyopiq YaH Ym Adpiay101ppi Wpaq pUIaIXa Y1 10f pUD QUNaSDq Wi Sabuvyd 03 afal S1Ua121ff200 Adpiay101pD1 WDAG |DUIBIXS YIIM UONIIDIdIU) A0f :paPN)IU) 24aM
W) pup dnoib JuaWInal] Yopa UsamMiaq Sa)quIIDA UOIIDIdU| 09 YIUOW PUD ‘G YIUOW ‘9F YIUOW HZ YIUOW ‘ZT YIUOW (92Udiafal) dUNaSDG U0IIDIDOSSD ADIU)) D QUWINSSD 0] J0U SV OS ‘Sali0baInd XIS Y1IM 3)qoLDA |0211063102 D SD japoul
3Y} U] Papn|ou) SDM dui)| 10419 pAppuDpls — 35 “(anpowt a1p3soid pup piauab) Adpiay | 4122up) JO JUIWISSISSY |DUOIIIUNS — d-[ D4 PUD D-[ DV ‘UWOS JIOYS Wa)-9€ ApNis Sauiodino |paipaud — 9¢-4S ‘afi) Jo Ampnb paipjai-ynpay — 104H

2500 (on ot €0 (8°0) 80 816°0 (80) 10 LT5°0 (60) 9°0 1010 ¥ e6e 0770 (61) €T (steak g) sypuow 09
145°40) (cn o1 0610 (CRIR0 612°0 (80) €0 999°0 (c1 S0 SI°0 Vardlard 0tL'0 (6T) 90 (sieak ) syruow gt
09€°0 (0160 6790 (6:0) 70 S64°0 (80) 50 658°0 (R R4 1o ¥ 6¢ 0050 OnTI1- (sieah €) syjuow 9¢
S97°0 (onrtrt 61€°0 (60) 60 ¥LS0 (90) 70 9080 (80) ¢0 /880 S ¢c0 SET0 (ST 8T (s1eak ) sypuow ¢
/40 (80) 90 9¢v°0 (£0)s0 /870 (£0) L0 6€6°0 (L0)T0- 680°0 (CRIANS 658°0 1 zo- (1eaA 1) sypuow 1
1020 (80) 0T 6€6°0 (80) TO €19°0 (£0)¥0 0180 (L0)To 142%0) 1) 60 ¥66°0 (100 syluow 9
JAN0) (L0)ot 1280 (90) 90~ 6/7°0 (£0)80 L19°0 (50) €0~ $95°0 T 90 6990 (1) s0- Sypuow ¢
£76'0 (80) O Y150 (9°0) ¥'0O- 2600 (Lot ¥58°0 (Lo)yro- 1160 (€T) 00 209°0 1) L0- yauow T
(434) (434) (434) (434) (434) (434) (434) (434) (434) (434) (434) (44) aul|aseg
(Adeiay3olpel wolf adualayip) awl] , Adesayifyoeiq + Adesayiolpel uoioeIa3U|
SST0 (60) T1- 0000 (L0)sT- Z£0°0 (£0) ST 1000 (80) 97— 100°0 0T/~ 1000> (9T)86- (seak g) sypuow 09
SP¥°0 (071 80— 2000 (80)9t- 0200 (L0)L1- ¥00°0 1) Te- €100 (€9 L5~ 1000 > (91 18- (steah 1) syyuow gy
009°0 (80) ¥0- 10000> (£0) 87 YT 0 (0) 80~ 2000 (6'0) 8- 900°0 T /L5  1000> (I 99- (sieah €) syjuow 9¢
9/0°0 (8°0) ¥'1- 1100 (80) 0't- L00°0 (50) ¥'1- 0000 (90) 7~ 780°0 12 9e  1000> (£T)99- (s1eak 7) sypuow 7
9570 (£0) 80~ 0470 (9°0) £0- €000 (9°0) 81— 100°0 (90) 0= €010 ©On9z= 1000> (0T LY- (reah 1) syauow 1
950°0 (L0 €1- 9b1'0 (80) 1T €200 (90) €1- 0£0°0 (90 '1- £98°0 €170~ €€0°0 D Te- syjuow 9
1900 (50) 6'0- £00°0 (50) ST LE0°0 (90) €T~ 7000 0) £1- 8960 (80) 00 S00°0 (6:0) 9~ Sypuow ¢
0000 (00— w00 (so)ot €000 (50) ST 0000 (5°0) 6T~ 204°0 (T'1) ¥'0- €/0°0 (T1) 0= yuow ¢
(434) (434) (434) (434) (434) (434) (434) (431) (431) (431) (43)) (43)) aul|aseq
(sunaseq wouy a3ueyd Adesayiolpes) awi]
1180 (L0)To- 8/%°0 (£0) s0- 0790 (L0)€0 €080 (#0) 10 7570 onrIi- 0£T°0 ()21 Adersyihyoelq + Adessyiolpey
(434) (434) (434) (434) (434) (434) (434) (434) (434) (434) (434) (434) Adesayjolpey
ﬁwc:wmmg e mmucm\_wt:ov dnoi3 juswiieal|
1000 (zo) 80— L000 (z0)90- 8€5°0 (zo)To- 10000>  (20)L0- €720 (ro)so- 1000>  (¥0) Tt SUOIHPUOD DJUOo.Y)
1650 (00) 00 950°0 (00) 00 1000 (00) 00 81€°0 (00) 00 S€T0 (00) 00 €/€0 (00) 00 VSd
Y170 (¢o) €0 /€0 (co)zo- 91¥'0 (co)1o- 0920 (co 1o 0S€°0 (50) 70 Y180 (S0)T0 uosea|
161°0 (00) 00 L¥L°0 (00) 00 €/€0 (00) 00 1€S°0 (00) 00 2000 ©0) 00 L0070 (©0) 00 a3y
10000> (07)8Sl  10000> (07 €2z 10000> (ED)¥8T  10000> (ST)64¢ 10000> (8€)8€s  1000>  (9€) 195 jdeoisyul
anjeA-d4 @3s) d anjeA-4 @3s) ¢ anjea-4 @3s) d anjea-4 @as) d anjea-4 @as) d anjea-4 @3s) d
Su1ag-))am jeuoipduny  3ulag-))am |euoOW 3ulag-j|am |edos 3u1ag-)1am eaishyd Arewwns juau Arewwns juau
1ov4 1OV 1OV 10V -odwiod |ejuaw 9¢-4s  -odwod jedishyd 9¢-4S

(10413 paepueis) spuaId14a0d g "dn-mojjoy
10 Jeak yoea 1e $3102s TOYH d1aUa3 1M Sa)gerea |edjul)d pue sdnold juswieal] Usamiaqg Uojje|dosse ay} JO S|apow uojienbs Sujewiisa pazijelausn *y ajqel

Journal of Contemporary Brachytherapy (2021/volume 13/number 1)



8 Evelyn Martinez, Olotz Garin, Yolonda Pardo, et al.
A B

60 60

55 55 <
%) %)
O @)
= \ > \\><><‘
o =
2 n

45 >— —_ 45

40 TTTTTTTTITTT I T T T T I T I T I T I T I T I T I I T I T I T I T I T I I T I T I T I T ITTI T IT T T 40 TTTTTTTT I T TIT I T T I T T I T I T I T I T I T I T I I T T I I T I T T I T I T I T I T Iom T T

0*1 36 12 24* 36 48 60 0136 12 24 36 48 60
Month Month
—— EBRT —— EBRT-HDR —— EBRT —— EBRT-HDR

C D

100 100
g N me—— = \f e S E—
£ 80 S 804V -—
=t =
15 )
£ =
Z 60 g5 60
=t < B
c &5
g £
5
O 40 o 40
& &

rr

EPIC bowel summary

EPIC hormonal summary ()

80

60

40

100

o]
(=)

(o2
o

'S
s

24 36 48 60
Month

—— EBRT — EBRT-HDR

e

L

1rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

0136 12 24 36 48 60
Month
—— EBRT —— EBRT-HDR
:\k
e =
——

0136 12 24 36 48 60
Month
—— EBRT-HDR

—— EBRT

L

1—rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

0136 12 24 36 48 60
Month
—— EBRT —— EBRT-HDR
F
100
&
g 80
g
2
< 60
=]
3
S
9 40 e —
- \b'<*‘/'—*—/‘/"/.///
0136 12 24 36 48 60
Month
—— EBRT —— EBRT-HDR
H
35
30
25
§ 20
= 15 i\
10 1W —%
5
0 TTTTTTTTIT T T T T I T I T I T I T I T I T I T I T I I I T I T I T I I T I T I T IT I T I T I T I I T T T
0136 12 24 36 48 60
Month
—— EBRT —— EBRT-HDR

Fig. 1. Differences between EBRT alone and EBRT combined with HDR brachytherapy regarding the impact on mean scores of
HRQL questionnaires during the 5 years of follow-up for short form-36 (SF-36) physical component score (PCS; A); SF-36 mental
component score (MCS; B); expanded prostate cancer index composite (EPIC) urinary incontinence (C), urinary obstructive/irrita-
tive (D), bowel (E), sexual (F), hormonal domains (G), and international prostate symptom score (IPSS; H); one-way analysis of vari-
ance of QoL scores among the two treatment groups for each follow-up assessment; Tukey’s studentized range pos-hoc comparisons:
*p < 0.05 for external-beam radiotherapy (grey) vs. external-beam radiotherapy combined with HDR brachytherapy boost (black)
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Fig. 2. Differences between EBRT alone and EBRT combined with HDR brachytherapy regarding the impact on mean scores
in HRQL questionnaires during 5 years of follow-up for functional assessment cancer therapy-general (FACT-general; A) and
prostate-specific (FACT-prostate; B); FACT physical well-being (C); FACT social well-being (D); FACT emotional well-being
(E) and FACT functional well-being (F). One-way analysis of variance of QoL scores among the two treatment groups for each
follow-up assessment. Tukey’s studentized range post-hoc comparisons: *p < 0.05 for external-beam radiotherapy (grey) vs.
external-beam radiotherapy combined with HDR brachytherapy boost (black)

HRQL in patients with high-risk localized PCa over 5-year
follow-up. However, patients in the EBRT alone group
experienced significantly greater worsening in hormonal
symptoms (EPIC questionnaire) at 5-year follow-up, per-

haps due to the higher EPIC hormonal summary scores at
baseline in this group. Longer follow-up would be need-
ed to minimize the effects of ADT on HRQL and to deter-
mine the best treatment in terms of HRQL.
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Fig. 3. Biochemical relapse-free survival curves in pa-
tients treated with EBRT alone and EBRT + HDR-BT.
Kaplan-Meier method and log-rank test: *p < 0.05 for ex-
ternal-beam radiotherapy (black) vs. external-beam radio-
therapy combined with HDR brachytherapy boost (grey)
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Fig. 5. Cancer-specific survival curves in patients treated
with EBRT alone and EBRT + HDR-BT. Kaplan-Meier
method and log-rank test: *p < 0.05 for external-beam ra-
diotherapy (black) vs. external-beam radiotherapy com-
bined with HDR brachytherapy boost (grey)

Fig. 4. Overall survival curves in patients treated with
EBRT alone and EBRT + HDR-BT. Kaplan-Meier method
and log-rank test: *p < 0.05 for external-beam radiothera-
py (black) vs. external-beam radiotherapy combined with
HDR brachytherapy boost (grey)
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