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ABSTRACT

Purpose: The aim of this study was to investigate the effect of androgen deprivation therapy (ADT) on
the health-related quality of life (HRQOL) of patients with prostate cancer (PC) and compare the changes
in the HRQOL between ADT alone and ADT plus intensity-modulated radiation therapy (IMRT).
Materials and methods: Patients with PC were prospectively recruited between October 2018 and April
2020. The European Organization for Research and Treatment of Cancer Quality of Life Questionnaire and
the PC-specific module (PR25) were administered before ADT (baseline) and at 3, 6, and 12 months after
ADT. All patients received subcutaneous injections of 45 mg leuprolide acetate at 6-month intervals for
12 months.
Results: Fifty-five of the 71 patients (77.5%) completed the 12-month study. Twenty-two of the 55
patients received IMRT. There were no differences in the baseline characteristics with respect to IMRT.
Compared with baseline, physical function and role function deteriorated after 3 months (p = 0.003,
p = 0.019). However, the global quality of life (QOL) did not change over time. The symptom scales of the
European Organization for Research and Treatment of Cancer Quality of Life Questionnaire indicated that
there was a statistically significant deterioration in dyspnea and fatigue symptoms at 12 months
(p = 0.004, p = 0.004). Responses to the QLQ-PR25 revealed that patients experienced an increase in
hormonal treatment-related symptoms after 3, 6, and 12 months (p = 0.002, 0.001, and 0.004). Com-
parisons between the ADT group and ADT plus IMRT group showed that body function and role function
did not differ between the two groups (p = 0.815, p = 0.759), and there was also no difference in global
QOL (p = 0.624).
Conclusion: Our results indicate that treatment with leuprolide acetate at 6-month intervals was not
accompanied by changes in global QOL, despite deterioration of body and role functions and hormonal
treatment-related symptoms. The combination of ADT and IMRT did not lead to additional deterioration
in the HRQOL.
© 2020 Asian Pacific Prostate Society. Publishing services by Elsevier B.V. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

of daily life after treatment.* As patients with PC often have pro-
longed life expectancy, the QOL outcome of different treatment

Although the prognosis and mortality rates associated with the
treatment methods for prostate cancer (PC) are well documented,
there is insufficient information regarding the effects of the
different treatment strategies on the PC-specific quality of life
(QOL) outcomes.! > The QOL of patients with PC is an important
measure of the essential outcomes of treatment and provides
appropriate information regarding their ability to perform activities
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strategies is a major concern for male patients when selecting the
appropriate treatment for themselves. Studies have reported that
16—19% of patients with local PC regret their choice of treatment.>®
Some patients with local PC also experience clinical or biochemical
failure after surgical or radiation therapy (RT).” Therefore, a good
understanding of the risks and benefits associated with the
different treatment strategies may aid in reducing regret experi-
enced by the patients regarding their treatment choice. Becuase
surgical treatment is one of the treatment options, patients should
be provided with sufficient information regarding the incidence of
and various types of morbidities associated with the treatment and
the possible effects on the health-related quality of life (HRQOL).®
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Androgen deprivation therapy (ADT) serves as the backbone
therapy for the treatment of metastatic PC and is also used for
biochemical recurrence and as an adjuvant treatment after local
treatment.’ Previous studies have reported that the effects of ADT
differ among patients of difference races, and the assessment of
QOL after ADT also shows racial differences.'”!" However, most of
the studies on ADT evaluated the response to treatment and disease
progression time as the primary endpoints. It is also important to
determine the effectiveness of the various treatment strategies
with respect to the HRQOL.

Therefore, the objective of the present study was twofold. The
primary objective was to investigate the extent of changes in the
QOL after hormonal therapy among patients with PC. The second
objective was to compare the extent of changes in the QOL between
patients with PC treated with ADT plus RT and those treated with
ADT alone.

2. Materials and methods
2.1. Study design and population

This prospective longitudinal cohort study included newly
diagnosed patients with PC and was conducted between October
2018 and April 2020 at Chonnam National University Hwasun
Hospital. The inclusion criteria were as follows: (1) pathological
diagnosis of a high risk or very high risk of PC, advanced-stage PC,
or metastatic PC and (2) prescription of ADT alone or ADT with
intensity-modulated radiation therapy (IMRT). All patients who
already had received hormonal treatment for PC or had a double
primary cancer before or after the diagnosis of PC were excluded.
Other exclusion criteria were refusal to participate in the study or
communication difficulties. All patients received subcutaneous in-
jections of 45 mg leuprolide acetate at 6-month intervals for
12 months and 50 mg of an antiandrogen (bicalutamide) orally
daily. Concurrent IMRT was performed from 3 months after the
start of neoadjuvant ADT. All patients provided written informed
consent and completed a self-administered questionnaire before
administration of ADT and at 3, 6, and 12 months. The study pro-
tocol was approved by the Institutional Review Board of Chonnam
National University Hwasun Hospital (No. CNUHH-2018-079), and
the study was conducted in accordance with the guidelines of the
Declaration of Helsinki.

2.2. Measures of the HRQOL

In our study, HRQOL was the primary outcome. The HRQOL was
assessed before treatment and at 3, 6, and 12 months after treat-
ment using the European Organization for Research and Treatment
of Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-C30)
and an accompanying PC-specific module (QLQ-PR25). The
Korean version of the EORTC QLQ-C30'%'* and its prostate module
(PR25)'*!> were used in this study. The EORTC QLQ-C30 is a 30-
item scoring scale for global QOL, while the PR25 comprises 25
questions in 6 domains. The PR25 was designed to evaluate QOL
associated with PC. All 55 questions were regrouped into 21 scales.
On all scales, the item scores were summed and converted linearly
to scale scores ranging from 1 to 100. A higher score on the func-
tional scale indicates a higher level of function, but a higher score
on the symptom scale indicates more severe symptoms. The
domain scores for the QLQ-C30 and PR25 modules were calculated
according to the scoring manual provided by the EORTC QOL
group.’>'* We also collected patient data, including sociodemo-
graphic characteristics, such as marital status, education level, and
smoking and drinking status. Clinical data, including the tumor,
node, metastasis stage, Gleason score, Karnofsky performance

status, and initial prostate-specific antigen (PSA) levels, were
assessed.

2.3. Statistical analysis

We used descriptive analysis (Student t test and Chi-square test)
for the evaluation of the baseline characteristics of the enrolled
patients. The mean standard deviation on each scale of the EORTC
QLQ-C30 and the PR25 module at each time point was calculated.
The results at baseline and at 3, 6, and 12 months were compared,
while case-wise deletion was used for any missing data. Repeated-
measures analysis of variance with Bonferroni correction was used
for comparing the domains of the HRQOL according to the time
points. All analyses were conducted using MedCalc Statistical
Software, version 19.3.1 (MedCalc Software Ltd, Ostend, Belgium;
https://www.medcalc.org; 2020), with p < 0.05 considered statis-
tically significant. A clinically meaningful difference was defined as
a differ]%nce of >10 points in the EORTC QLQ scores on a scale of
0-100.

3. Results
3.1. Sample description and compliance

During the study period, 71 patients were recruited, and 55
(77.5%) patients completed the questionnaires at 3, 6, and
12 months. A total of 22 (40%) patients underwent IMRT from the 3-
month time point. All patients were administered 45 mg of leu-
prolide acetate every 6 months for 12 months, and the serum
testosterone levels effectively decreased. The patients and treat-
ment characteristics are summarized in Table 1. The mean age of
the patients was 76.3 years, and the mean PSA level was 35.7 ng/mL
(standard deviation, 45.8). According to the clinical stage, 8 (14.5%),
42 (76.4%), and 5 (9.1%) patients had clinical stage T2, T3, and T4
disease, respectively. The number of patients with metastatic
lymphadenopathy and bone metastasis was 6 (10.9%) and 7 (12.7%),
respectively. At 12 weeks, 55 (100%) patients achieved serum
testosterone levels within the castration range, and the levels were
maintained in this range even after 12 months (Supplementary
table1). Mortality was not reported during the study period.

3.2. Longitudinal effects in patients treated with ADT

There was no statistically significant deterioration in the global
health status/QOL based on the results of the EORTC QLQ-C30
(p = 1.0; Table 2). Among the functional scales, deterioration was
noted in the physical function at 3, 6, and 12 months (p = 0.003,
p = 0.001, and p < 0.001, respectively) and in the role function at 3
and 12 months (p = 0.019 and p = 0.0007, respectively; Table 2).
The symptom scales of the EORTC QLQ-C30 indicated that fatigue
and dyspnea were aggravated at 12 months (Table 2). The responses
to the QLQ-PR25 revealed that the patients experienced an increase
in hormonal treatment-related symptoms at 3, 6, and 12 months
(p = 0.002, p = 0.001, and p = 0.004, respectively; Table 2).

3.3. Comparison of patients treated with ADT alone with those
treated with ADT and IMRT

The number of patients who received ADT monotherapy and
ADT and IMRT was 33 (19.6%) and 22 (30.1%), respectively. The
mean age of the patients was 77.1 + 4.4 and 75.0 + 5.8, respectively,
with no difference between the two groups (p = 0.131). There were
no differences between the two groups in socioeconomic factors
including educational level and residential area and health
behavior factors including smoking and drinking. The average PSA
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Table 1
Baseline characteristics of patients with prostate cancer (n = 55).

Variable Total (n = 55) ADT (n = 33) ADT + RT (n = 22) p-value
Age (yr) 763 +5.1 771 +44 75.0 + 5.8 0.131
Height (cm) 164.8 + 5.2 165.0 + 4.5 164.5 + 6.2 0.674
Weight (kg) 63.5+ 8.5 634 +74 63.6 + 10.0 0.912
Comorbidity, any 39(70.9) 24 (72.7) 15 (68.2) 0.718
Living place 0.273
Urban 25 (45.5) 13 (394) 12 (54.5)
Rural 30 (54.5) 20 (60.6) 10 (45.5)
Education level
Less than high school 21 (38.2) 13 (394) 8(36.4) 0.563
High school and above 5(9.1) 4(12.1) 1(4.5)
Unknown 29 (52.7) 16 (48.5) 13 (59.1)
Economic activity
Active 15 (27.3) 7(21.2) 8 (36.4) 0.221
None 40 (72.7) 26 (78.8) 14 (63.6)
Marital status
Married 35 (63.6) 22 (66.7) 13 (59.1) 0.571
Unmarried 20 (36.4) 11(33.3) 9 (40.9)
Smoking
Current 8 (14.5) 3(9.1) 5(22.7) 0.295
Past 19 (34.5) 11(33.3) 8 (36.4)
None 28 (50.9) 19 (57.6) 9 (40.9)
Drinking
Current 8 (14.5) 4(12.1) 4(18.2) 0.394
Past 29 (52.7) 18 (54.5) 11 (50.0)
None 18 (32.7) 11(33.3) 7 (31.8)
Clinical T stage
2 8 (14.5) 6(18.2) 2(9.1) 0.356
3 42 (76.4) 23(69.7) 19 (86.4)
4 5(9.1) 4(12.1) 1(4.5)
Clinical N stage
0 49 (89.1) 28 (84.8) 21 (95.5) 0.221
1 6(10.9) 5(15.2) 1(4.5)
Clinical M stage
0 48 (87.3) 27 (81.8) 21 (95.5) 0.141
1b 7 (12.7) 6(18.2) 1(4.5)
Biopsy Gleason score
6 7 (12.7) 4(12.1) 3(13.6) 0.939
7 19 (34.5) 12 (36.4) 7 (31.8)
>8 29 (52.7) 17 (51.5) 12 (54.5)
Tumor type
Localized high risk 45 (81.8) 25(75.8) 20 (90.9) 0.157
Mets 10 (18.2) 8(24.2) 2(9.1)
PSA (ng/mL) 35.7 +45.8 30.8 +45.2 43.2 + 46.7 0.329
Karnofsky performance status
100 50 (90.9) 28 (84.8) 22 (100) 0.159
90 3(5.5) 3(9.1) 0(0)
80 2 (3.6) 2(6.1) 0(0)

ADT = androgen deprivation therapy; RT = radiation therapy; PSA = prostate-specific antigen; Mets = Metastasis.

levels were 30.8 + 45.2 and 43.2 + 46.7, respectively, pathological
Gleason scores were mostly 8 or higher, and there was no difference
between the two groups (51.5% vs 54.5%, p = 0.939). According to
the pathological stage, the patients' stage was mainly T3 (69.7% vs
86.4%, p = 0.356), NO (84.8% vs 95.5%, p = 0.221), and MO (81.8% vs
95.5%, p = 0.141). The pathological stage did not differ between the
two groups (Table 1).

Physical function and role function showed the greatest
decrease at 3 months after the start of treatment and continued to
decrease afterward, but there were no differences between the two
groups (p = 0.815, and p = 0.759, respectively). There were no
differences between the two groups in emotional function, cogni-
tive function, and social function (Fig. 1), and there were no sig-
nificant changes before and after treatment (Table 2).

Global QOL did not show any difference between the two groups
(p = 0.624; Fig. 1), and there was no significant change before and
after treatment (p = 1; Table 2). Fatigue and dyspnea were elevated
at 12 months compared with baseline in both groups, but there
were no differences between the two groups (p = 0.524 and
p = 0.621, respectively; Fig. 2). Nausea, vomiting, pain, decreased

appetite, constipation, and diarrhea did not show any clinically
significant changes, and there were no differences between the two
groups (Fig. 2). Insomnia worsened at 3 months in the ADT plus
IMRT group and improved at 6 and 12 months, but there was no
difference between the two groups (p = 0.437; Fig. 2).

The urinary symptoms worsened at 6 months in the ADT + RT
group but recovered to the baseline state at 12 months, and there
was no difference between the two groups (p = 0.850; Fig. 3).
Hormone therapy-related symptoms worsened significantly at
3 months, but there was no difference between the two groups
(p = 0.098; Fig. 3). Sexual behavior significantly worsened at
3 months and improved after 3 months, but there were no differ-
ences between the two groups in both sexual activity and sexual
function (p = 0.739 and p = 0.546, respectively; Fig. 3).

4. Discussion

Owing to the risk—benefit concerns associated with the treat-
ment strategies for PC, the effect of the selected treatment strategy
on the HRQOL should be evaluated, and adequate information
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Table 2
Health-related quality of life of patients with prostate cancer after ADT for 1 year.
Scale Baseline 3 months 6 months 12 months
Mean + SD Mean + SD p-value (vs. Mean + SD p-value (vs. p-value (vs. Mean + SD p-value (vs. p-value (vs. p-value (vs.
baseline) baseline) 3 months) baseline) 3 months) 6 months)

QLQ-C30 functioning scale
Physical function (n = 53) 85.8 + 164 76.2 + 22.0 <0.001* 73.5+26.6 <0.001* 0.346 73.2 + 24.1 <0.001* 0.210 0.554
Role function (n = 53) 87.7 +20.1 76.7 + 249  0.003* 792 +27.0 0.017 0.409 733 +£29.0 <0.001* 0.292 0.071
Emotional function (n = 21) 86.7 + 17.9 90.8 + 17.1  0.131 90.8 + 15.1 0.035 >0.99 88.8 + 15.8 0.230 0.586 0.459
Cognitive function (n = 21) 83.3 + 14.3 89.6 + 153  0.148 85.7 +15.7 0.545 0.234 825+ 186 0815 0.047 0.358
Social function (n = 21) 88.9 + 12.6 86.5 +20.1  0.666 904 + 15.7 0.724 0.286 88.8 +209 >0.999 0.634 0.666
Global quality of life (n = 21) 63.1 + 20.7 66.2 + 24.5 0.559 634 +23.8 0.940 0.589 599 +23.1 0.570 0.260 0.560

QLQ-C30 symptom scale
Fatigue (n = 53) 19.6 +22.0 28.1 +21.1  0.023 23.8+ 186 0.200 0.126 29.5+19.0 <0.001* 0.642 0.038
Nausea and vomiting 19+65 56+17.2 0.083 22+65 0.811 0.161 5.0 +10.5 0.058 0.766 0.038

(n=53)

Pain (n = 52) 93+198 135+194 0.219 9.6 + 188 0.616 0.350 103 £ 235 0.707 0.322 0.896
Dyspnea (n = 53) 10.6 + 193 163 +25.6  0.095 17.6 +239 0.020 0.727 232 +295 0.001* 0.139 0.151
Insomnia (n = 53) 157 +23.0 220 + 346 0.142 163 +25.6 0.880 0.220 163 + 258 0.868 0.201 >0.999
Appetite loss (n = 53) 13.1 £ 26.2 13.8 +27.8 0.878 13.8+18.8 0.850 >0.999 144 +£21.0 0.709 0.850 0.811
Constipation (n = 52) 16.6 + 27.8 19.8 +33.3  0.341 21.7+276 0.172 0.582 224 +29.1 0.162 0.532 0.855
Diarrhea (n = 52) 19+76 89+231 0.033 83+ 182 0.011 0.850 6.4 + 189 0.090 0.376 0.497
Financial difficulties (n = 21) 12.7 + 13.9 12.7 + 26.8  >0.999 9.5+ 198 0.428 0.576 9.5+234 0.493 0.576 >0.999

QLQ-PR25 scale
Urinary symptom (n = 21) 23.0 + 14.2 222 +17.1 0.836 268 +16.1 0.339 0.078 186 +145 0.104 0.376 0.026
Bowel symptoms (n =21) 19+46 24+38 0.715 1.2+29 0.329 0.267 35+6.2 0.296 0.452 0.110
Hormonal treatment-related 3.6 + 5.2 104 +11.0 <0.001* 11.0+10.5 <0.001 0.640 9.6 +11.7 <0.001 0.563 0.301

symptom (n = 52)

Sexual activity (n = 51) 93.1 + 153 82.0+ 309 0.018 90.8 +22.1 0.109 0.092 915+ 194 0.440 0.030 0.340
Sexual function (conditional) 83.3 + 23.7 79.7 + 36.7  0.629 89.2+183 0.618 0.602 809 +37.3 0.703 0.788 0.643

(n=7)

A Bonferroni correction was used to correct for multiple comparisons; because six parameters were studied, P = 0.0083 was considered to be significant. SD = standard

deviation.
" P < 0.0083, Bonferroni-adjusted P < 0.0083 for multiple paired t-tests.

should be provided to the patients. The main aim of this study was
to determine the course of the QOL in patients with PC after
administration of ADT with or without RT.

In our study, ADT or ADT with RT did not affect the global QOL, as
indicated by the functional scale scores, of all patients; however,
significant differences were observed in the physical and role
function scores compared with those before treatment.

In a study that objectively evaluated the effect of ADT on the
physical function and QOL, the physical component of the QOL after
initiation of ADT was affected within 3 months.'” They enrolled 87
patients with ADT, 86 PC controls, and 86 healthy controls and
assessed the physical function by conducting physical tests and
measured the QOL using the Medical Outcomes Study Short-Form
36 questionnaire. Bola et al.'® conducted a study comparing RT
plus ADT for 6 months and 36 months. At 6 months, all patients
who received the RT plus ADT combination therapy showed a
decrease in the physical and role functions. The long-term ADT
group, maintained on androgen suppression for 2.5 years, showed
further decrease in the functional levels, whereas the short-term
group, which discontinued ADT after 6 months, showed no
further decrease.'® Meanwhile, Shin et al.'® conducted a study on
the change in the HRQOL according to surgical treatment in pa-
tients with PC and reported that surgery had no negative effect on
the QLQ-C30 functional scale score over a time period of 1 year,
except for the deterioration of the role function. Role function had a
temporary decline at 3 months after surgery but returned to
baseline at 12 months.

In the present study, the symptom scales of the EORTC QLQ-C30
indicated a statistically significant exacerbation of the dyspnea and
fatigue symptoms at 12 months. Fatigue is one of the most common
side effects in patients with cancer and has a major effect on the
QOL of such patients; patients continue to experience fatigue even
after treatment.’ Fatigue in patients receiving ADT may be

associated with decreased testosterone levels and decreased skel-
etal muscle mass. To improve the QOL of patients receiving ADT, it is
important to conduct routine screening to identify fatigue in pa-
tients.?! In our study, the dyspnea scale score increased by 13 points
over 12 months compared with the pretreatment values. The
mechanism underlying dyspnea in patients with cancer is not well
understood due to the heterogeneous origins of shortness of
breath. Administration of nonsteroidal antiandrogens, such as
bicalutamide, in combination with a luteinizing
hormone—releasing hormone analog leads to the development of
dyspnea as a common side effect. A study comparing continuous
ADT and intermittent ADT in patients with metastatic PC reported
dyspnea in 6% and 12% of the patients, respectively.>? The authors
estimated that the cause of dyspnea was the specific toxicity of
nilutamide, which was administered as a therapeutic agent to the
patients. However, a systemic review comparing antiandrogen
administration and castration reported that dyspnea was not a
prominent side effect of bicalutamide monotherapy or medical
castration.”® Although it is difficult to determine the apparent cause
of difficulty in breathing experienced by patients with PC who are
receiving ADT, such difficulty in breathing is believed to be a side
effect of ADT or a symptom after cancer progression and may also
be associated with severe anemia.

We also evaluated the urinary symptoms, bowel symptoms,
hormonal treatment-related symptoms, and sexual activity using
the PR25, a module specialized for PC. We found that the two
groups did not show any differences in this regard. Therefore, the
data indicate that ADT had a greater effect on the symptom scores
than the addition of IMRT. In a study comparing IMRT with 3D
conformal radiotherapy in patients with advanced PC, the patients
in the IMRT group showed baseline characters similar to those of
the patients in our study, even the tumor stage and grade; however,
only approximately 24% of these patients received ADT.>* The QLQ-
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Fig. 1. Changes in the QLQ-C30 function scale scores according to the type of ADT. ADT, androgen deprivation therapy.

C30 and PR25 scores were evaluated at 1 and 6 months after
treatment and showed no clinically significant changes compared
with the scores recorded before treatment. In contrast, in the
aforementioned study by Bolla et al,'® the hormonal treatment-
related symptom score increased in all patients who received
combination therapy with ADT and RT for 6 months. The long-term
group, which continued receiving ADT for 36 months, presented
with an even more elevated symptom score, whereas for the short-
term group, which discontinued ADT, the scores almost recovered
to the previous scores. Shin et al.'® reported that the PC-specific
HRQOL of Korean patients, as assessed using the EORTC QLQ-PR25,
showed a significant deterioration of most symptom scores, with
the exception of bowel symptoms, at 3 months postoperatively

compared with the baseline condition after radical prostatectomy.
The urinary symptoms worsened at 3 months, and incontinence
significantly worsened at 3 months, although patients recovered to
nearly the baseline status at 12 months. However, hormonal
treatment-related symptoms, sexual activity, and sexual function
were significantly worse at 3 months and remained poorer than the
baseline condition at 12 months. Some studies in which the EORTC
QLQ-PR25 was used have reported improvement in the urinary
symptoms after administration of ADT in patients with advanced
disease.'®?>2% In our study, these symptoms tended to improve, but
the results were not significant.

Shim et al.’s?” study assessed ADT treatment with three types of
LHRH agonists, including leuprolide, in patients with PC and found
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that the level of chemical castration remained low after
3 months. In our study using leuprolide, the testosterone level fell
to the castration level after 3 months and was maintained at this
level continuously. In particular, the physical function continued to
be decreased after 3 months in both groups compared with before
ADT, which is known to be related to the testosterone level.?®

To the best of our knowledge, previous studies have not directly
compared the HRQOL between ADT and ADT and IMRT. Our find-
ings may aid patients in making more appropriate decisions by
giving them practical experience in selecting a treatment modality
for advanced PC. The limitations of our study include the lack of
randomization for treatment and the relatively small sample size.
This study reports results for only 12 months of treatment. Thus,
long-term follow-up studies are required. Most changes in the
HRQOL predominantly occurred during the first 3 months after
administration of ADT or RT, but additional studies on long-term
changes are required.”® The strengths of this study include the
prospective longitudinal cohort design and use of validated and
standardized health-related questionnaires during the follow-up
period. A limitation of this study is the lack of patient

randomization, but there was no significant difference between
groups at baseline. Another limitation of our study is the hetero-
geneity of the stage of PC in patients, which may have affected the
improvement in the QOL on administration of ADT. According to
previous studies, the HRQOL tended to improve in patients with
symptoms of advanced PC after ADT.>°

5. Conclusion

In conclusion, our prospective study indicates that leuprolide
acetate treatment at 6-month intervals was not accompanied by
significant changes in the global health status/QOL, despite a
deterioration in the physical function, role function, and hormonal
treatment-related symptoms. The combination of ADT and IMRT
did not lead to any further deterioration in the HRQOL compared
with ADT monotherapy.
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