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Abstract

Objective. To identify early symptoms and changes in QoL among men with primary local-
ized prostate cancer (PC) who later develop metastases.

Methods. From an ongoing prospective study of 3.885 men with localized PC, primarily
treated with radiotherapy (RT), a subsample of men developing metastatic PC (mPC) follow-
ing the first year after the start of RT and that had died during the follow-up (mPC group, n =
107) were matched against men who did not develop metastases (non-mPC group, n =214).
Data were collected using the EORTC QLQ-C30 and PCSS instruments. Non-parametric tests
were performed for comparisons at baseline, end of RT, 3 months, and 1, 2, 3, and 5 years
after RT.

Results. The final sample consists of 317 men (mPC n=106; non-mPC n=211) who had
completed at least one questionnaire. Initially, symptom levels were generally low and QoL
and functioning high in both groups. An increasing difference between the groups was
found, where the mPC group gradually deteriorated from the 2-year follow-up. Significant dif-
ferences were found for several outcomes at 3 and 5 years. In a sensitivity analysis, where met-
astatic patients were removed from the time-point of verified metastases, most differences did
not remain significant. Significant deterioration over time was seen within both groups for
some outcomes.

Significance of results. The results indicate that unmet supportive needs occur over time
among these men. Worsening QoL or functioning and symptoms may be difficult to recog-
nize when the development is gradual over several years, and with various access to systematic
follow-up in late phases. This highlights the need for continuous monitoring of PC patients to
detect needs for supportive interventions early and throughout the disease course, also among
those with non-metastatic disease who have undergone curatively intended treatment.

Introduction

Globally, prostate cancer (PC) is the second most common cancer in men (Bray et al., 2018),
and in Sweden the most common cancer overall, with over 10,000 diagnosed in 2019 (National
Board of Health and Welfare, 2021). Most men are diagnosed with localized disease (tumor
stages T1-T2), meaning the tumor has not metastasized (Litwin and Tan, 2017). There are
several treatments available for men with localized PC: surgical removal of the prostatic
gland (prostatectomy), radiotherapy (RT), or active surveillance, which means that the PC
is being regularly monitored and other treatments might be considered if the disease pro-
gresses further (Barocas et al., 2017).

Between 15% and 30% of men treated for localized PC eventually develop metastatic PC
(mPC) (Alva and Hussain, 2013). The disease progression of PC is often slow and the life
expectancy at all stages has increased considerably due to new and improved treatments
(Siegel et al., 2018). Quality of life (QoL) is very important for men with PC at all stages of
the disease (Msaouel et al., 2017). A study comparing patient-reported outcomes between
men with local disease (tumor stages 1-2) and men with tumor stages 3 and 4 found that
even though the group with more advanced cancer reported more problems with fatigue
and hormonal function (due to hormone treatment), health-related QoL (HRQoL) did not dif-
fer substantially between the groups (Downing et al., 2019). However, HRQoL is rapidly dete-
riorating as the disease reaches the more advanced stages of metastatic disease (Sullivan et al.,

—
@ CrossMark


https://www.cambridge.org/pax
https://doi.org/10.1017/S1478951522000074
mailto:sandra.doveson@ki.se
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-8780-5922
https://orcid.org/0000-0003-2074-5985
http://crossmark.crossref.org/dialog?doi=https://doi.org/10.1017/S1478951522000074&domain=pdf
https://doi.org/10.1017/S1478951522000074

Palliative and Supportive Care

2007) that come with a more pronounced disease burden (Resnick
and Penson, 2012). Previous research from Australia has also
shown that despite their pronounced symptom burden, the access
to symptom control and supportive care resources was low among
men with mPC (Collins et al., 2019). PC at this stage is incurable
(Sanford et al., 2013) and associated with several common symp-
toms, such as pain from skeletal metastases, fatigue, and sexual
and urinary problems (Rabow and Lee, 2012). Older age, comor-
bidities, higher tumor stage and Gleason score, impaired mental
health, and lower educational level are some factors that have
been shown to predict lower HRQoL among men with PC,
whereas higher education level, a less advanced disease stage
(T1-T2), and physical condition were predictors that were
shown to affect HRQoL positively (Odeo and Degu, 2020). A
study on partly the same sample as the present study shows
that as they approach death, men with mPC rate their QoL and
symptoms, such as pain and fatigue, significantly worse compared
to men earlier in the disease course (Holm et al., 2018). The same
study showed that men who died with PC in later years (after the
year 2006) reported higher levels of symptoms than those who
died before 2006 (Holm et al., 2018). Despite the growing pallia-
tive care research field over the last decades, these results indicate
there is still a need for knowledge on late-stage and end-of-life
experiences as well as the needs of men with PC.

In a literature-based conceptual framework suggested by Hui
et al. (2013), the wider concept of supportive care focuses on
symptom control and QoL in patients with life-limiting illnesses
across the disease trajectory. With the addition of a team-based
approach, palliative care falls under the supportive care umbrella
and the two concepts have the focus on symptom control and
QoL in common. The literature shows that both concepts are
expanding to include earlier phases in the disease trajectory; how-
ever, supportive care is expanding the furthest to also include both
survivorship and bereavement (Hui et al., 2013). Given the
increased symptom burden at the more advanced stages (Rabow
and Lee, 2012), and the long disease trajectory, patients with
PC may need both life-prolonging treatments and a supportive
care approach with a focus on symptom control and QoL
(Sanford et al., 2013). Furthermore, disease-directed treatments
may also come with side effects, such as urinary incontinence,
erectile dysfunction (Brawley et al., 2018), nausea/vomiting, and
diarrhea (Sonnek and van Muilekom, 2013), which can lead to
reduced QoL and increased symptom burden, which provides fur-
ther implications for a palliative care approach early in the disease
course (Kaya and Feuer, 2004). In PC specifically, with the
increasing treatment possibilities and life expectancy for men
with mCRPC, where they can live with symptoms for long peri-
ods, it has been argued that a palliative care approach could be
applied by interdisciplinary teams, focusing on symptom manage-
ment and QoL at all stages of the disease (Rabow and Lee, 2012).
It has also been concluded that despite calls for this kind of inte-
grated care, it occurs too late or not at all for many patients with
cancer (Collins et al., 2018).

In summary, patients with PC may experience distressing
symptoms and treatment side effects at all stages of the disease
and may also have unmet supportive needs in the more advanced
stages as the symptom burden increases. To identify early symp-
toms and supportive needs in men with mPG, it is therefore nec-
essary to follow them already from an early stage and throughout
their disease course. Hence, the aim of this study was to identify
early symptoms and changes in QoL among men with primary
localized PC who later develop metastases.
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Methods
Design

The present study is a sub-study from a large, prospective study
on QoL and symptoms comprising 3.885 men with PC from
two regions in Sweden that are followed over the course of 20
years. The men in the present study were included between the
years 1991-2008 and followed for up to 5 years.

Ethics approval

This study was performed in line with the principles of the
Declaration of Helsinki. Ethical approval for the study was
granted by the Research Ethical Review Board in Umed, Sweden
(Dnr 02-054 and Dnr 95-163). Written informed consent was
obtained from all participants.

Setting/participants

Inclusion criteria for the larger prospective study were men who
had been diagnosed with non-mPC and were scheduled to
undergo primary RT. In the present study, a subsample of the
men who had developed verified metastases sometime during
the follow-up was included. Given the study’s focus on palliative
care needs, a further inclusion criterion was that the men with
mPC (mPC group) had died during the follow-up in the larger
study. Another inclusion criterion for the mPC group was also
that no verified metastases were observed during the first year
after inclusion in the study, since the verification of metastases
shortly following diagnosis could mean that metastases were pre-
sent, but undetected, already at diagnosis. 190 men met these
criteria and were matched (1:2) with men who had not devel-
oped verified metastases during the follow-up time (non-mPC
group). The matching was based on: tumor size (T stage) at diag-
nosis, primary treatment type (RT), and last follow-up time-
point in the study (Figure 1). As the focus in this study was
men with initially localized PC, only men with tumor stages
T1 and T2 were included. Only 107 men in the mPC group
were able to match and, hence, were matched with 214 in the
non-mPC group.

Measurements

All patients were invited to participate in the larger study by a
nurse in the RT departments before their first RT appointment.
They were asked to complete a baseline questionnaire and return
it to the clinic staff. At baseline, some background characteristics
and medical data were also collected: age, marital status, year of
diagnosis, blood serum level of prostate-specific antigen (PSA),
and tumor stage. In the present study, time-points included
were baseline, treatment completion, 3 months, and 1, 2, 3, and
5 years post-treatment. The questionnaires were returned by
mail, and a reminder was sent if the patient did not reply within
4 weeks.

To measure the men’s QoL, functioning, and symptoms, the
Swedish version of the European Organization of Research and
Treatment of Cancer Quality of life Questionnaire version 3.0
(EORTC QLQ-C30) (Groenvold et al., 1997) and the Prostate
Cancer Symptom Scale (PCSS) (Fransson et al., 2001) were
used. EORTC QLQ-C30 is a 30-item scale composed of single-
item and multi-item scales. For this study, QoL/global health,
the five functional scales (physical, role, emotional, social, and
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Fig. 1. The matching process.

cognitive), and four symptom scales (fatigue, pain, nausea/vomit-
ing, and dyspnea) were considered relevant for the study aim. All
items have four response alternatives (“not at all,” “a little,” “quite
a bit,” and “very much”), except for the QoL/global health ques-
tions, which have seven response alternatives, ranging from “very
poor” to “excellent.” Scores were calculated either by scale or by
item and transformed into a 0-100 scale (Aaronson et al,
1993), where higher values indicate better QoL and functioning
or worse symptom levels. Internal consistency for all selected
multi-item scales in this study was calculated and measured by
Cronbach’s a. The five functional scales ranged from 0.53 to
0.81, with the social, emotional, and role scales scoring of >0.70
and the cognitive and physical scales of <0.6. Cronbach’s o for
the three symptom scales ranged from 0.289 to 0.813: two out
of three scales (pain and fatigue) scored >0.8, while nausea/vom-
iting scored <0.3. The global health/QoL item displayed a
Cronbach’s o of 0.827. Clinically important threshold values
have been developed for some of the scales (QoL, physical and
emotional functioning, pain, and fatigue), where a rating below
(QoL and functioning scales) or above (symptoms) the threshold
value indicates the need for clinical attention (Snyder et al., 2013).
In addition, Osoba et al. (1998) has recommended the following
interpretation of clinically relevant changes in the EORTC
QLQ-C30: a change in a score of 5-10 indicates “little” change,
10-20 indicates “moderate” change, and >20 indicates “very
much” change (Osoba et al., 1998). The instrument was developed
and validated in the context of cancer patients (Aaronson et al.,
1993) and has also been validated specifically for patients with
PC (Arraras Urdaniz et al., 2008). The PCSS is a 43-item scale
that measures men’s levels of self-assessed symptom from PC. It
was developed and validated in a Swedish context (Fransson
et al.,, 2001). The instrument uses a modified linear analog scale
ranging between 0 and 10, where 0=“no problem/very good
function” and 10 = “many problems/very bad function.” For the
present study, three single-items were chosen to investigate the
men’s levels of prostate-specific problems (urinary-, bowel-, and
sexual problems).
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Analysis

Descriptive statistics (Student’s ¢-test and ;(2 test) were used to cal-
culate differences in background characteristics for the two groups
at baseline (Table 1). Mean ratings with standard deviations were
calculated in both groups for all outcomes at the seven follow-up
time-points in the study. Four participants had not completed the
study questionnaires at baseline but instead had completed ques-
tionnaires from a time-point before the start of RT closely follow-
ing baseline, and these were used in the baseline analyses for these
participants. Because the group sizes were uneven, non-
parametric statistics (independent samples Mann-Whitney U
tests) were used to investigate the mean differences between the
groups over time (Table 2). Repeated measures analysis of vari-
ance (RM ANOVA) was used to explore differences in QoL,
pain, and fatigue within the mPC- and non-mPC groups over
three different time-points (Table 3). These outcomes were cho-
sen based on previous research showing that QoL commonly
deteriorates rapidly once PC metastasizes and that pain and
fatigue are especially prominent in men with advanced PC
(Sullivan et al., 2007). Three out of seven time-points (baseline,
3, and 5 years) were used in the analysis in order to maximize
the number of participants included in each group. Bonferroni
post-hoc tests, with pairwise comparisons of the three time-points
within each group, were performed to identify between which
time-points the differences within each group occurred
(Table 4). To control for sociodemographic factors, age was
added as a covariate to the RM ANOVA. For all analyses, a signif-
icance level of p<0.05 was considered statistically significant.
Statistical analyses were conducted using the software SPSS
Statistics 26 for Windows (IBM, Armonk, NY, USA).

To find out if the differences between the groups could be
explained by the development of metastases in the mPC
group, a sensitivity analysis was performed where patients who
had developed metastases during the 5-year period (n=35)
where excluded in analyses from the time-point where metasta-
ses had been clinically verified. At the same time-point, their


https://doi.org/10.1017/S1478951522000074

Palliative and Supportive Care 233
Table 1. Patient characteristics and differences in medical and sociodemographic data in the non-mPC and mPC groups
Variable Non-mPC group (n=211) mPC group (n=106) p-value
Age at inclusion, years
Mean (standard deviation) 65.6 (5.7) 64.2 (6.3) 0.050°
Partner No Yes No Yes 0.953°
n (%) 13 (6.2) 164 (77.7) 6 (5.7) 78 (73.6)
Missing n (%) 34 (16.1) 22 (20.8)
Year of PC diagnosis
Mean/median (minimum-maximum) 2000/2002 (1991-2008) 1997/1998 (1991-2006) <0.001°
PSA value at diagnosis, ug/l
Mean (standard deviation) 16.6 (14.4) 34.4 (62.7) <0.001°
Median (interquartile range) 12.0 (7.0-22.0) 16.0 (11.0-37.0)
Missing n 0 (0) 6
Tumor stage at diagnosis, T T1 T1 T2 0.981°
n (%) 54 (25.6) 157 (74.4) 27 (25.5) 79 (74.5)
Missing n (%) 0 (0) 0 (0)
Treatment total dose, Gy,
Mean (standard deviation) 74.4 (5.4) 71.5 (6.6) <0.001°
Primary hormonal treatment No No Yes 0.681°
n (%) 90 (42.7) 89 (42.2) 44 (41.5) 39 (36.8)
Missing n (%) 32 (15.2) 23 (21.7)

Statistically significant p-values are in bold.
Calculated using Student’s t-test.
bCalculated using Pearson’s 2 test.

corresponding matches (n = 70) in the non-mPC group were also
removed from analysis. At each follow-up, mean ratings and stan-
dard deviations were calculated in both groups and independent
samples Mann-Whitney U tests were used to explore differences
between the groups.

Results
Group characteristics

Of the 107 men in the mPC group and the 214 men in the
non-mPC group, data were obtained from 106 and 211 men,
respectively, and hence, these men constituted the sample for
this study (Table 1). The mPC group was significantly younger
compared to the non-mPC group at baseline (p=0.050) and
on average had received their PC diagnosis 3 years earlier than
the non-mPC group (p <0.001). The mPC group also had signif-
icantly higher PSA values at diagnosis (p <0.001), while the
non-mPC group received a significantly higher total radiation
dose (p<0.001). No differences between the groups were
observed regarding tumor stage at diagnosis ( p =0.981), marital
status (p=0.953), or whether they received hormone therapy or
not (p=0.681).

Levels of, and differences in, symptoms

The symptom levels were generally low in both groups (Table 2).
The ratings of pain and fatigue were generally within a range of
the clinically relevant threshold values (Snyder et al, 2013) at
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all follow-ups except at 5 years — where the mPC group rated
their pain [mean 26.1 (SD 29.8)] above the threshold value
(25). At 3 months post-treatment, a significant difference (p=
0.015) in mean values in nausea/vomiting was observed between
the two groups, where the mPC group reported more problems
than the non-mPC group. The significant difference remained
at the 1-year (p=0.007) and 2-year (p=0.003) follow-ups and
reoccurred at the 5-year follow-up. Significant differences were
found at the 3-year follow-up, where the mPC group scored
their fatigue (p=0.025), pain (p=0.032), and dyspnea (p=
0.050) worse than the non-mPC group. The differences remained
significant at the 5-year follow-up. For prostate-specific symp-
toms, a significant difference was observed at the 3-year follow-up
— where the mPC group rated their sexual problems as signifi-
cantly worse than the non-mPC group ( p = 0.006). No significant
differences were observed between the groups regarding urinary-
or bowel problems at any follow-up.

Levels of, and differences in, QoL and functioning

The QoL and functioning levels were generally high in both
groups (Table 2). When compared to the clinically relevant
threshold values, the ratings of QoL, physical functioning, and
emotional functioning were generally within a range of the
threshold values (Snyder et al., 2013) during the first 2 years.
The non-mPC group rated their QoL and functioning above the
threshold values in all follow-ups except for at treatment comple-
tion, where they rated QoL [mean 68.5 (SD 19.8)] below the
threshold value (70). The mPC group rated their QoL below the
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Table 2. Levels of symptoms, QoL, and functioning between the mPC and non-mPC) groups compared to clinically significant threshold values and compared between groups using Mann-Whitney U tests

Baseline Treatment completion 3 months 1 year 2 years 3 years 5 years
Non-mPC mPC Non-mPC mPC Non-mPC mPC Non-mPC mPC Non-mPC mPC Non-mPC mPC Non-mPC mPC
n=190 n=96 n=156 n=76 n=180 n=80 n=183 n=83 n=152 n=42 n=186 n=73 n=177 n=62
Threshold - p- p- p- p- p- p-

Variable value® Mean (SD) Mean (SD) value Mean (SD) Mean (SD) value Mean (SD) Mean (SD) value Mean (SD) Mean (SD) value Mean (SD) Mean (SD) value Mean (SD) Mean (SD) value Mean (SD) Mean (SD) value
Global 70 77.1 (17.7) 76.1 (19.1) 0.715 68.5 (19.8) 69.2 (22.6) 0.622 75.9 (18.9) 73.5 (21.5) 0.525 76.5 (18.5) 73.0 (21.3) 0.246 76.1 (19.5) 73.0 (20.6) 0.322 76.7 (20.2) 67.0 (24.9) 0.005 72.2 (22.7) 60.4 (26.6) 0.002
health/QoL®

Social - 87.2 (18.7) 81.0 (24.6) 0.070 76.5 (23.7) 75.3 (23.4) 0.664 84.0 (21.3) 82.5 (22.1) 0.616 84.6 (21.4) 81.3 (25.2) 0.324 88.7 (20.2) 77.2 (28.8) 0.015 859 (22.1) 77.6 (24.1) 0.002 86.0 (21.3) 74.6 (28.0) 0.003
functioning®

Emotional 70 82.7 (18.2) 83.7 (16.5) 0.966 84.7 (18.4) 86.1 (15.4) 0.843 85.2 (17.0) 83.9 (22.2) 0.625 87.3 (16.7) 84.4 (19.2) 0.262 87.0 (16.7) 81.1 (22.4) 0.091 87.5(16.9) 81.1 (17.5) 0.001 86.8 (16.9) 72.5 (24.5) <0.001
functioning®

Cognitive - 89.7 (13.6) 86.8 (18.3) 0.428 86.5 (18.8) 87.9 (16.5) 0.750 87.1 (16.3) 86.1 (19.3) 0.940 87.1 (15.5) 86.8 (16.0) 0.938 87.2 (14.8) 84.2 (20.1) 0.763 88.1 (15.3) 83.8 (19.2) 0.125 86.6 (16.4) 81.7 (21.9) 0.208
functioning®

Physical 83 93.8 (13.2) 92.6 (14.1) 0.385 91.9 (14.2) 90.0 (17.7 0.774 92.9 (14.6) 89.3 (17.4) 0.058 91.8 (15.0) 90.1 (15.8) 0.335 92.8 (15.2) 87.6 (18.4) 0.055 90.3 (17.6) 84.2 (22.0) 0.049 87.0 (20.1) 82.4 (23.2) 0.241
functioning®

Role - 86.7 (23.4) 80.4 (25.9) 0.035 72.3 (26.9) 69.0 (35.6) 0.959 88.1 (20.7) 85.1 (24.1) 0.451 89.9 (18.3) 82.2 (24.3) 0.009 90.7 (19.9) 81.7 (28.2) 0.019 90.7 (20.3) 80.4 (26.5) <0.001 87.2 (23.7) 70.7 (33.5) <0.001
functioning®

Fatigue® 39 16.2 (17.7) 16.1 (18.6) 0.845 27.9 (22.0) 23.5 (20.7) 0.133 21.9 (19.0) 21.9 (21.7) 0.587 19.7 (20.4) 21.1 (22.3) 0.775 19.9 (20.8) 23.7 (25.4) 0.485 20.3 (21.4) 25.8 (20.2) 0.025 21.7 (23.6) 33.0 (30.2) 0.014
Pain® 25 11.3 (19.3) 10.8 (19.3) 0.743 18.3 (23.5) 17.1(23.6) 0.610 11.3 (19.5) 13.2 (21.5) 0.602 12.7 (21.7) 12.1 (19.7) 0.886 11.2 (20.3) 18.7 (26.4) 0.076 10.6 (18.8) 17.6 (25.6) 0.032 11.1 (18.8) 26.1 (29.8) <0.001
Nausea/ - 2.1 (5.8) 4.1(9.6) 0.141 4.4 (9.3) 52(9.1) 0.385 1.5 (5.4) 3.5(7.8) 0.015 24 (8.1) 4.7(9.9) 0.007 2.1 (6.5) 6.1 (10.4) 0.003 2.8 (9.7) 3.5 (8.4) 0.246 2.2 (5.9) 7.1(12.0) 0.001
vomiting®

Dyspnea“ - 13.7 (22.9) 13.0 (21.5) 0.897 19.1 (26.5) 17.1 (23.7) 0.779 20.1 (25.0) 19.6 (22.8) 0.899 19.5 (24.9) 20.8 (25.6) 0.719 19.0 (25.7) 29.3 (33.5) 0.087 21.7 (33.5) 25.5(24.7) 0.050 22.0 (30.0) 27.3 (24.7) 0.035
Urinary - 2125  20(24) 0759 44 (29 3.6(3.0) 0058 20(23) 19(24) 0350 2.0(25 16(24) 0245 21(2.6) 16(2.2) 059 19(23) 17(24) 0452 24(2.8 23(29) 0643
problems?

Bowel - 0.9 (1.8) 0.9 (1.8) 0.749 3.6 (3.0 2.8 (26) 0.108 1.8 (2.3) 15(22) 0341 2.0 (2.4) 1.8 (24) 0533 22(25) 19 (23) 0916 2.1 (2.5) 1.9 (2.4) 0.559 2.1 (2.5) 2.2 (2.7) 0.873
problems?

Sexual - 41 (40) 4.8(41) 0242 53 (41) 59(40) 0233 52(41) 52(39) 0972 54(38 6.2(37) 0127 56(40) 59(3.8) 0632 56(41) 7.2(3.6) 0.006 58 (4.0 65(40) 0253
problems?

Statistically significant p-values are in bold.

PEORTC-QLQ-C30. Established clinically important threshold values (Snyder et al., 2013).
PEORTC-QLQ-C30. Higher values indicate better QoL and functioning.
“EORTC-QLQ-C30. Higher values indicate more symptoms.

9PCSS. Higher values indicate more problems.

1% X4
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Table 3. Development of quality of life (QoL), symptoms, and differences over time within the non-mPC and mPC groups®®

Outcome Baseline 3 years 5 years
Mean (standard Mean (standard Mean (standard
deviation) deviation) deviation) Source® df  F-value p-value?

Quality of life QoL Time 1.848 0977 0.372
Non-mPC group 76.2 (17.4) 75.8 (19.7) 72.1 (22.3) Timexgroup 1.848 7.816 0.001
n=134
mPC group 77.8 (19.1) 70.1 (22.9) 59.8 (27.7) Time x age 1.848 2.062  0.133
n=39

Fatigue Fatigue Time 1.780 2.986 0.058
Non-mPC group 16.2 (17.8) 19.6 (20.6) 21.6 (23.4) Timexgroup 1.780  7.155 0.001
n=135
mPC group 15.9 (20.4) 24.0 (20.7) 33.3 (31.1) Time x age 1.780 4.828 0.011
n=37

Pain Pain Time 1971  0.747 0.473
Non-mPC group 10.9 (18.9) 10.5 (19.5) 11.9 (19.9) Timexgroup 1971  7.370 0.001
n=136
mPC group 14.5 (22.7) 15.8 (22.9) 29.5 (29.0) Time x age 1971 0.311 0.729
n=39

Statistically significant p-values are in bold.

“Based on repeated measures ANOVA.

bControlled for age.

“Time: effect over time within the groups. Time x group: effect over time between the groups. Time x age: effect over time controlled for age.
9Huynn-Feldt-corrected p-values due to violation of sphericity.

Table 4. Pairwise comparisons of symptoms over time in the mPC and non-mPC groups, respectively®®

Baseline vs. 3 years

Baseline vs. 5 years

3 years vs. 5 years

Variable

Mean difference p-value Mean difference p-value Mean difference p-value

Non-mPC group Global health/QoL —0.433 1.000 —4.164 0.099 -3.731 0.028
Fatigue +3.377 0.126 +5.352 0.011 +1.975 0.298

Pain —0.365 1.000 +0.983 1.000 +1.348 0.995

mPC group Global health/QoL —7.692 0.062 —17.949 0.001 —10.256 0.049
Fatigue +8.102 0.081 +17.411 0.003 +9.309 0.060

Pain +1.291 1.000 +14.966 0.010 +13.675 0.008

Statistically significant p-values are in bold.
@Controlled for age.
bBonferroni post-hoc test.

threshold value (70) at treatment completion [mean 69.2 (SD
22.6)], the 3-year [mean 67.0 (SD 24.9)] and 5-year follow-ups
[mean 60.4 (SD 26.6)]. At the 5-year follow-up, they also rated
their physical functioning [mean 82.4 (SD 23.2)] below the
threshold value (83).

A difference was found in role functioning between the groups
at baseline (Table 2), where the mPC group scored significantly
worse than the non-mPC group ( p = 0.035). Otherwise, no statis-
tically significant differences were observed in reported QoL or
functioning between the mPC and non-mPC groups at baseline
or upon treatment completion. The significant difference in role
functioning remained at the 1-year (p=0.009), 2-year (p=
0.019), 3-year (p<0.001), and 5-year (p<0.001) follow-ups.
The mPC group also scored significantly poorer social function-
ing at 2, (p=0.015), 3 (p=0.002), and 5 years ( p =0.003) com-
pared to the non-mPC group. At the 3-year follow-up, significant
differences between the groups were observed for all variables
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except for cognitive functioning. The same pattern was observed
at 5 years, with significant differences observed for all variables
except cognitive and physical functioning.

Results from the sensitivity analysis

In the sensitivity analysis, all patients who developed metastases
(n =35) within the second to fifth years (and their corresponding
matches, n =70) were removed from the follow-up where metas-
tases had been verified (3 at 1-year, 4 at 2-year, and 14 at the 3-
and 5-year follow-ups respectively). The men in the mPC group
that developed metastases (n=35) did so on average at 5 years
from inclusion (mean: year 2002, range: years 1995-2010). In
this analysis, the significant differences remained in role function-
ing at baseline and the 1-year follow-up, and in nausea and vom-
iting at the 3 months, 1-year, and 2-year follow-ups. However,
none of the other significant differences in the other variables
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remained between the groups and no new significant differences
were found. When removing the patients with metastases from
the mPC group (and their corresponding matches), both the
mPC and the non-mPC groups also rated their QoL, functioning,
and symptoms within the range of the clinically significant
threshold values (Snyder et al., 2013) at all follow-ups.

Trajectories of QoL and symptoms

The results from the RM ANOVA revealed significant differences
between different time-points within both the mPC group and the
non-mPC group (Tables 3, 4). In the non-mPC group, a signifi-
cant decrease was found in QoL between 3 and 5 years (p=
0.028). Also, the group’s reported fatigue had significantly
increased between baseline and 5 years (p =0.011). In the mPC
group, QoL was found to significantly decrease (p=0.001)
between baseline and 5 years. Also, between baseline and 5
years, their fatigue and pain increased significantly (p=0.003
and p =0.010, respectively). Furthermore, a significant decrease
was found for QoL (p=0.049) between 3 and 5 years, while
pain increased significantly (p=0.008) during the same time
period. No significant differences were found for QoL, fatigue,
or pain in either group between baseline and 3 years (Table 4).
When controlling for age, there was a significant difference over
time only in fatigue (Table 3).

Discussion

The results showed that there were very few differences between
the groups early in the disease trajectory but that men with
mPC gradually scored worse in symptoms, QoL, and functioning,
while the non-mPC group remained more stable over time. The
differences in patient-reported outcomes increased between the
mPC group and the non-mPC group from 2 years after diagnosis.

The aim of this study was to identify early symptoms and
changes in QoL among men with PC who later develop metasta-
ses. Even if the results show that the development of metastases
could not be predicted by worsening patient-reported outcome
scores, it does indicate that once metastases occur among men
with PC, close monitoring of symptoms, functioning, and QoL
may serve to identify patients who develop needs for support
and intervention against severe or debilitating problems. With
this group of patients whose disease usually develops gradually
with a long trajectory (Siegel et al., 2018), the trend and overall
changes in scores in both groups have to be considered over
time for men with PC. From baseline to the 5-year follow-up,
the mPC group scores deteriorated in all outcome measures and
approached what would be considered “very much change”
(Osoba et al.,, 1998) for QoL, pain, and fatigue. Clinically, this
is indicative of a considerable change that would require attention
and possibly the need for intervention. Up until the 5-year
follow-up, both groups’ ratings were generally within the thresh-
old values (Snyder et al., 2013) for symptoms, QoL, and function-
ing. However, at the 5-year follow-up, the mPC group reported
scores under the threshold values for QoL and physical function-
ing and above the threshold value for pain, indicating the need for
clinical attention (Snyder et al., 2013).

The increasing symptom burden and deteriorating QoL and
functioning among the men in the mPC group are also in line
with the findings from a review on supportive needs of men
with PC, where physical symptoms were a salient domain
where the men had unmet supportive needs (Paterson et al.,
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2015). Furthermore, in a disease that progresses slowly (Sanford
et al., 2013; Siegel et al,, 2018), an absence of distressing symp-
toms early in the disease course does not mean that distressing
symptoms cannot occur later on. The results of this study showed
significant differences in QoL, symptoms, and functioning that
occurred over time within both groups (Tables 3 and 4). The
study lacks complete data on disease-directed treatments beyond
the initial RT and hormone treatment and, thus, did not have
access to data on possible life-prolonging treatments that have
become standard for men with advanced mPC over the past dec-
ade and a half (Siegel et al., 2018; Sumanasuriya and De Bono,
2018). It is possible, if not probable, that some of the men in
the mPC group have undergone additional disease-directed treat-
ments during their time in the study, opening up the possibility
that treatment side effects could have affected the scores in the
mPC group. Potential life-prolonging treatments could have influ-
enced the men’s symptoms, functioning, and QoL in a positive
way, as their lives may have been prolonged and distressing symp-
toms relieved but could also have influenced them negatively as
many treatments have side effects. Even though this study does
not take specific treatments into consideration in the analyses,
the mPC group reports problems with QoL, functioning, and
symptoms that need to be recognized and addressed, regardless
of the origin of each outcome. Furthermore, the results show sig-
nificant differences for QoL and fatigue over time in the
non-mPC group, where QoL deteriorated and fatigue increased
over time. Although their change in mean scores over time for
these outcomes (Table 3) is not as large as in the mPC group,
decreasing QoL and increasing fatigue could greatly impact the
daily lives of the men who experience this. This study concludes
that men with PC could benefit from early monitoring and early
integration of a supportive care approach to monitor QoL, func-
tioning, and symptoms and to intervene in highly treatable symp-
toms and improve QoL also early in the disease trajectory
(Paterson et al., 2015; Haun et al., 2017). Previous research also
shows that men with advanced PC have limited access to symp-
tom control and supportive care despite a pronounced symptom
burden, due to, for example, delayed/absent palliative care services
referrals (Collins et al., 2019) or lack of information on how to
access supportive care when needed (King et al., 2015). The often-
long PC disease trajectory is commonly action-intensive initially,
at the time for diagnosis and initial treatment, after which follow-
ups are commonly fewer or done at longer intervals. In Sweden,
for example, the National Programme for Prostate Cancer Care
(2021) states that evidence for specific time intervals or -points
for follow-ups is lacking. Instead, follow-up recommendations
are based on clinical experience. Despite the growth of the sup-
portive and palliative care research- and clinical fields, patients
still report severe symptoms and limited access to supportive
care (King et al,, 2015; Collins et al., 2019). A possible reason
could be that there is not a structured way to identify the patients
who experience escalating symptoms or deteriorating QoL and
functioning. Furthermore, in a disease such as PC that progresses
slowly, it is also possible that even the patients themselves do not
bring healthcare professionals’ attention to symptoms or prob-
lems even if they are encouraged to do so, simply due to their
gradual onset or development. If a healthcare organization lacks
structures and routines for regular QoL and symptom follow-ups
of patients with PC during all stages of the disease trajectory, it is
perhaps not surprising that opportunities to provide alleviating
measures and support may be missed. Working toward establishing
structured follow-up schemes at clinics that provide care for PC
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patients may serve to increase and “catch” more of these opportu-
nities. The assessment of QoL, symptoms, and functioning, using
structured instruments/questionnaires to detect and follow these
outcomes measures, could be done at set time-points at clinic visits
or over the phone by the treating physician or contact nurse.

Strengths of this study include a prospective, long-term
follow-up of patients and several measurement points over a
long follow-up time. Another strength is that a matching process
was conducted to reduce the risk that variations in tumor stage,
primary treatment, and elapsed time from the last questionnaire
to death between the groups would influence the results. There
are also limitations that must be considered in relation to the pre-
sented results. The study lacks complete data regarding treatments
given during follow-up after the initial RT. The earliest data were
collected as far back as the early 1990s, and the changing treat-
ment regimens over time (Sumanasuriya and De Bono, 2018)
must be taken into account when considering the study results.

The mPC group had significantly higher blood serum levels of
PSA at baseline which could indicate a more aggressive cancer
even though there were no differences in tumor stage between
the groups at baseline. Also, high values in single individuals
impacted the mean value in the mPC group, whereas the median
values were closer between the groups (Table 1). PSA values were
not included in the matching between the groups since the num-
ber of individuals was too low to find good matches on this crite-
rion, meaning that this potential difference in aggression could
not be taken into account. Gleason scores were not available for
the study population before the year 2000 (Epstein et al.,, 2017),
hence neither such scores could be used to compare the level of
aggression. However, despite the possibility that the mPC group
had a more aggressive disease, there were no significant differ-
ences between the groups regarding symptoms, QoL, and func-
tioning at baseline except for role functioning.

Conclusion

The results of this study indicate that despite calls for a supportive
care approach early in the disease course for men with PC, there
are still unmet supportive needs that occur over time among men
with mPC. Worsening QoL or functioning, as well as increasing
symptoms, may be difficult to recognize in patients where the
negative development is gradual and stretches over several years,
and with various access to systematic follow-up in late phases.
Nevertheless, it seems imperative that these issues be continuously
addressed by healthcare professionals when meeting men with PC
at all stages, including men who have successfully undergone
curatively intended treatment and have not developed advanced
PC. Continuous monitoring of patient-reported outcomes provides
an opportunity for early detection of supportive care needs, and ini-
tiation of supportive interventions at all stages of PC.
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