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Abstract

Background: Living with an untreated cancer may alter quality of life (QoL) in the long term.
Objective: To prospectively study long-term changes in general, mental, and physical QoL
in a contemporary active surveillance (AS) patient cohort with low-risk prostate cancer
(PCa).
Design, setting, and participants: The study population consisted of patients enrolled in
the PRIAS trial in Helsinki University Hospital (n = 348). The RAND-36 questionnaire was
used to assess general QoL at the start of AS and at 1, 3, 5, 7, 9, and 11 years during follow-
up. Patients who had undergone robot-assisted laparoscopic prostatectomy (RALP; n = 88)
also received the questionnaire after treatment.
Outcome measurements and statistical analysis: Changes over time were analysed using
multilevel mixed-effects regression models, and reported as the mean and95% confidence
interval. A rule of 0.5 � standard deviation was used to estimate changes of clinical
importance.
Results and limitations: Medianfollow-upuntil the endofASorlast follow-upwas7.2(range
0.3�12.7) yr. A decrease was observed in six of eight QoL subdomains at 7 yr. However, all
scores were above age-stratifiedreference values. Therewas nodifference betweenthegroup
who continued AS throughout the study period and the group who discontinued AS and
underwent RALP. More than half of the study cohort discontinued AS (n = 198; 57%),135 men
(68%) because of events specified in the protocol and only seven (3.5%) because of anxiety.
Metastatic disease developed in six patients (1.7%), and two cases (0.6%) of PCa-related death
were recorded among 348 patients in more than 12 yr of overall follow-up. The lack of a
randomised control population is a limitation of the study.
Conclusions: Contemporary protocolised AS does not impair general QoL. Men undergoing
a treatment change (RALP) did not experience a decrease in QoL before or after their
treatment change.
Patient summary: Active surveillance is a safe treatment option for men with low-risk
prostate cancer. We show that this follow-up strategy does not cause a decline in patients’
general quality of life.
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Table 1 – Descriptive characteristics of the study cohort (Helsinki
PRIAS cohort; n = 348)

Variable Result

Mean age, yr (SD) 68 (6.8)
Mean PSA, ng/ml (SD) 5.6 (1.9)
Mean free PSA, ng/ml (SD) 0.8 (0.5)
Mean percentage free PSA, % (SD) 15.1 (7.7)
Mean prostate volume, ml (SD) 43 (15.4)
Mean PSA density, ng/ml/ml (SD) 0.14 (0.04)

SD = standard deviation; PSA = prostate-specific antigen.
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1. Introduction

The incidence of prostate cancer (PCa) has increased during
recent years, mainly because of the widespread use of pros-
tate-specific antigen(PSA)testing. Althoughearly diagnosis is
an important issue in cancer management, it may lead to
detection of clinically insignificant cancers, that is, cancers
that during one’s lifetime are unlikely to become symptom-
atic, a phenomenon called overdiagnosis. It has been esti-
mated that up to 50% of PCa cases are overdiagnosed [1], with
rates being higher in screen-detected series [2].

The purpose of active surveillance (AS) is to delay or avoid
treatment-related side effects by reducing unnecessary treat-
ments, which may also reduce treatment-related costs
[2]. The European Association of Urology guidelines recom-
mend AS a treatment option for patients with low-risk PCa
and selected patients with intermediate-risk PCa [3].

Patients in AS cohorts should by definition be fit for radical
treatment. However, the average age of such patients is
slightly on the older side and thus they are likely to have
comorbidities. In one of the most cited AS cohorts, the Klotz
Toronto cohort [4], other-cause mortality exceeded PCa mor-
tality by 18-fold. The same cohort has been followed for more
than 15 yr and the results demonstrate that AS is a safe and
feasible option for low-risk and some selected intermediate-
risk PCa cases. Less than 3% of the patients developed meta-
static disease and less than 2% died of PCa [5]. Thus, AS seems
to be a safe treatment option for patients with low-risk PCa
and is now recommended by most of the guidelines.

However, a cancer left untreated at a still-curable stage
may cause stress and anxiety in some patients and ultimately
impair their quality of life (QoL). Results concerning anxiety
have been variable. Some studies suggest that living with an
untreated cancer may lead to an increase in psychological
morbidity [2]. Conversely, AS forPCa has been associated with
similaror lower psychologicalmorbidity in comparison to the
curative treatment option [2]. Recent data obtained from the
monitoring arm of the ProtecT trial showed that QoL
remained stable for 6 yr of follow-up [6]. However, the
monitoring arm in the ProtecT trial represents more of an
intermediate phase between watchful waiting (WW) and
contemporary AS because it was only based on repeated
PSA measurements. Thus, no repeat biopsies or predefined
triggers for intervention were used. As a general concept, AS
may have a greater impact on QoL than WW, as it includes
more diagnostic tests; however this strategy can also reduce
stress for patients. To date, there are no data on the longitu-
dinal long-term effects of contemporary AS on QoL.

Here we present data on general QoL in the Helsinki arm
of the PRIAS trial with long-term follow-up (median 7.2 yr,
range 0.3–12.7 yr), as well as data for patients who dis-
continued AS and underwent RALP.

2. Patients and methods

The PRIAS study is a prospective AS trial that started in eight countries in
2006, and currently covers 21 countries worldwide. PRIAS comprises
9018 patients in 124 centres as of January 31, 2021. The trial involves a
protocolised follow-up strategy for selected men with low-risk PCa; the
protocol has been published previously [7].

The ethics committee of Helsinki University Central Hospital
approved the PRIAS trial (HUS 276/E6/06).

Patients who had enrolled in the Finnish arm of the PRIAS study
(n = 348) in Helsinki University Hospital completed the RAND-36 ques-
tionnaire at the beginning of surveillance, and in years 1, 3, 5, 7, 9, and
11 during their surveillance. From December 2006 to August 2019,
198 men (57%) had discontinued and 150 (43%) were still on AS. Men
who had discontinued AS and had undergone robot-assisted laparo-
scopic prostatectomy (RALP) also completed the post-treatment ques-
tionnaire (median 30.0 mo, range 0.1–55.3 mo after surgery). Of these
198 men, 135 (68%) discontinued AS for protocol-based reasons.

RAND-36 consists of eight domains, including physical functioning,
role limitations due to physical health, role limitations due to emotional
problems, energy/fatigue, emotional well-being, social functioning, pain,
and general health. Questionnaire results were converted into scores on
a scale of 0–100, with a higher score indicating better health-related QoL
[8]. The Finnish version of the RAND-36 has been validated and has a
good reproducibility range for the Finnish population (Cronbach a 0.80–
0.94). Further details on RAND-36 are provided in the Supplementary
material.

Data for continuous variables at baseline are presented as the median
and interquartile range (IRQ). Changes and differences between the
changes were analysed using multilevel mixed-effects regression mod-
els. The observations were considered nested within individuals to
account for repeated measurements. Results are presented as means
and mean differences between groups with corresponding 95% confi-
dence intervals. SPSS for Windows version 25.0 and Stata version 15.1
(StataCorp, College Station, TX, USA) were used for analyses. Changes
greater than 0.5 � standard deviation (0.5 � SD rule) were considered
clinically significant [9].

3. Results

At the time of the analysis, 348 patients had entered the trial
in Helsinki University Hospital since recruitment started in
2006. Of these, 279 (80%) had returned the RAND-36 ques-
tionnaire at baseline and 265 (76%) at least once during
follow-up. The median follow-up for the patients who
continued AS was 86 (range 4–153) mo. Demographic
and clinical data for the study group are summarized in
Table 1. Of the 348 men, 150 (43%) were still on AS and 198
(57%) had discontinued. Overall follow-up was 12 yr. The
median follow-up until discontinuation for any reason was
21.6 (range 0.3–137.4) mo. A total of 135 men (68%) with a
median surveillance time of 18 (range 4–110) mo had
changed treatment for protocol-based reasons. Of all the
Helsinki PRIAS patients, 13 were lost to follow up, nine of
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whom moved to another city or country; only seven dis-
continued AS because of anxiety (2.0% of the study cohort)
after a median of 6 mo of follow-up. Of the 198 men who
discontinued AS, 152 underwent radical treatment. Surgery
was the most common treatment (n = 111, 73%). Of those
who underwent surgery, 23 men had open RP (21%) and
88 had RALP (79%). Moreover, 41 men in the radical treat-
ment subgroup (27%) had radiotherapy. Of these 41 men, 34
(83%) had external beam RT and seven men (17%) had
brachytherapy. For 33 men (9.4% of the entire cohort), other
unrelated significant health conditions occurred during AS,
so WW was initiated; seven (2.0%) patients died during AS
due to unrelated reasons. Six men (1.7%) developed meta-
static disease, all diagnosed with grade group 1 PCa, and
two (0.6%) died of PCa.

3.1. General QoL

Of the entire cohort of 348 Helsinki PRIAS patients, the
RAND-36 questionnaire was returned by 279/348 (80%) at
baseline, 254/319 (80%) at 1 yr, 158/199 (80%) at 3 yr, 77/130
(60%) at 5 yr, 62/91 (68%) at 7 yr, 32/47 (68%) at 9 yr, and 12/
23 (52%) at 11 yr during AS follow-up, and by 61/88 men
(69%) who discontinued AS and underwent RALP (median
30.0 mo, range 0.1–55.3 mo after surgery).

As the number of men remaining at AS follow-up at 9 and
11 yr is limited, we first analysed the data for the first 7 yr. At
7 yr of AS, decreases were observed for six of eight RAND-36
subdomains (Supplementary Table 1); only the decrease in
physical functioning could be considered of clinical impor-
tance using the 0.5 � SD rule [9]. However, all scores were
above age-stratified Finnish reference values (range 47.0–
0
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Fig. 1 – RAND-36 results for the general health subdomain for the entire active
effects regression models, and reported as the mean score and 95% confidence
RP = radical prostatectomy. A similar graph for all eight RAND-36 subdomains 
90.3; see Supplementary Table 3 for details) [10]. No
changes were observed when the QoL subdomain scores
were averaged for the first 7 yr of AS (Supplementary
Table 1).

Next, we graphically depicted the RAND-36 subdomain
scores for all time points on AS and for men who had
discontinued AS and underwent delayed RP; Figure 1 pre-
sents the results for general health and Supplementary
Figure 1 shows results for all eight RAND-36 domains. All
QoL domains remained relatively stable throughout the AS
period and we observed no evidence of a difference in QoL
subdomains after AS discontinuation and delayed RP.

We then analysed whether men about to discontinue AS
and undergo RP had worsening QoL during AS before their
treatment change. The number of men on AS beyond 5 yr
and discontinuing thereafter is limited, so we analysed the
result at 5 yr and then averaged for all time points until 5 yr
(Supplementary Table 2). Again, we observed no evidence of
a difference.

Finally, we graphically compared men who had remained
on AS and men who had discontinued AS and underwent
delayed RP; Figure 2 presents the results for general health
and Supplementary Figure 2 shows results for all eight
RAND-36 domains. As the number of men who discontin-
ued AS and underwent RP beyond 5 yr was limited, we
truncated the follow-up at 5 yr. No evidence of a difference
was observed.

4. Discussion

Our study, which extended the analysis of QoL in the
Helsinki arm of the PRIAS AS cohort up to 11 yr of
p time yr

7 9 11 AS and
elayed RP

 surveillance (AS) cohort over time analysed using multilevel mixed-
 interval. Individual scores are represented as background dots.
is provided in Supplementary Figure 1.
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Fig. 2 – Changes in RAND-36 scores for the general health subdomain over time plotted separately for men continuing active surveillance (AS) and
men discontinuing AS and undergoing radical prostatectomy (RP) analysed using multilevel mixed-effects regression models and reported as the mean
score and 95% confidence interval. As the number of men who discontinued AS and underwent RP beyond 5 yr is limited, we truncated the follow-up
at 5 yr. A similar graph for all eight RAND-36 subdomains is provided in Supplementary Figure 2.
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surveillance, provides further support for the notion that
contemporary AS does not have significant QoL sequelae.
Our data indicate that men undergoing a treatment change
to RP after a period of AS do not experience a reduction in
QoL before or after curative treatment.

The strengths of our study are its prospective and lon-
gitudinal design, its use of a validated questionnaire, inter-
mediate- to long-term follow-up, and the low number of
patients lost to follow-up (one patient moved abroad).
Furthermore, the data support guideline recommendations
for contemporary AS, which entails frequent follow-up
visits, repeat biopsies, and triggers for intervention. Our
results are representative of AS, as they were obtained from
the largest AS cohort to date, the PRIAS cohort. The PRIAS
cohort comprises more than 9000 patients recruited and
followed prospectively worldwide. Clearly, the lack of a
randomised control population is a major limitation of
our study. In addition, only a general QoL questionnaire
(RAND-36) and no disease-specific questionnaires (eg,
EPIC-26) or anxiety questionnaires were used in our study.
The possible lack of specificity of RAND-36 may hamper the
detection of minute changes in, for example, anxiety related
to AS [11,12]. Nevertheless, the use of general QoL instru-
ments will still allow future cost-effectiveness analyses and
comparisons across different treatment modalities. Impor-
tantly, data for the patients who discontinued AS add much
value and provide an opportunity to compare the results
prospectively during AS and after treatment. The size of the
cohort may also be considered a weakness. However, only a
few larger contemporary AS cohorts have been published
and none of them had prospectively collected longitudinal
QoL data such as in the present study.

In contrast to the ProtecT trial, the PRIAS study involves
an AS cohort identified using well-defined inclusion crite-
ria, a clear follow-up protocol, and predefined triggers for
intervention. Despite the fact that the PRIAS protocol
recommends tedious monitoring visits and frequent repeat
biopsies, known to be bothersome for patients [8,13], no
effect on general QoL was observed. This lack of an apparent
effect is in line with a recent analysis with shorter follow-up
showing that QoL was comparable between AS patients and
patients treated surgically or with RT during 3-yr follow-up.
However, erectile function and urinary incontinence were
worse in the RP arm [14]. Taken together, these findings are
reassuring and emphasise that with respect to general QoL,
AS for PCa is safe. Importantly, delayed RP also seems to be
safe from a QoL perspective, as men did not experience
worsening QoL before or after delayed RP.

Studies on psychological aspects, anxiety, and general
QoL during AS are scarce. A rather recent review could only
identify ten such studies [15]. One of the main conclusions
of the review was that data, especially in the long term, are
lacking. The first four papers that reported intermediate- to
long-term data concluded that moderate to severe anxiety
was an infrequent finding [11,16–18]. In one of the first
comparative studies, Thong et al [19] reported comparable
QoL scores between retrospectively selected AS and RT
cohorts. In another study, short-term QoL was similar



E U R O P E A N U R O L O G Y F O C U S 8 ( 2 0 2 2 ) 11 5 1 – 11 5 6 1155
between RP and AS (3-yr follow-up) apart from worse
erectile and urinary scores in the RP cohort [20]. In terms
of QoL, AS generally seems a better option than RP [21]. Fur-
thermore, in concordance with our results, QoL seems to be
stable during AS in various populations globally [15]. There-
fore, it appears that although there are no data showing a
survival benefit for immediate curative treatment, there is
not much to justify RP or RT over AS for low-risk PCa in
terms of QoL. Of interest is our finding that when general
QoL is compared to baseline, it is not affected by delayed RP.
By contrast, worse sexual, urinary, and bowel functions are
well-known sequelae of RP and RT, but these changes are
not reflected in general QoL. This paradox is in line with data
from the ProtecT trial, which found that specific question-
naires demonstrated worsening of urinary, sexual, and
bowel functions, but general QoL, measured using the SF-
12 instrument, remained stable [6,22].

However, some contradictory findings have been
reported. One study claimed that depression and anxiety
are more common among AS patients than in the normal
population of men of similar age [23] but a systematic
review stated that insufficient long-term data exist to draw
conclusions [24].

In most of the published AS series, 15–41% of patients had
changed treatment within 5 yr of starting surveillance [25],
whereas 5–10% of men were actively treated because of
anxiety [26]. The updated analysis of anxiety data from the
Dutch PRIAS cohort with up to 18 mo of surveillance showed
decreasing anxiety [27]. The authors hypothesised that AS
patients with anxiety discontinue early on, a statement sup-
ported by another study [28], or are more likely to be treated
initially rather than put on AS [29]. In our cohort, only seven
men discontinued AS because of anxiety and they did so after
a median of only 6 mo of AS, which supports the finding of the
Dutch study group. In the entire PRIAS study, the number of
patients who discontinued AS because of anxiety was 5% after
10 yr of follow-up [30], which is clearly more than the 2%
found in our AS cohort. All patients in our cohort who dis-
continued AS because of anxiety did so very early on, suggest-
ing perhaps a failure in communication between the treating
urologist and the patient. Such communication would ini-
tially occur in the shared decision-making process when
choice of the correct treatment is made. This emphasises
the importance of the decision-making process, and is sup-
ported by the data from Bellardita et al [11]. Taking together
our findings and the current literature, it seems evident that
emphasis should be placed on shared decision-making and
patient support during the early years of AS, whereas there
seems to be less risk of adverse QoL and anxiety during longer
follow-up.

5. Conclusions

We showed that contemporary AS does not cause a deteri-
oration in general QoL. The effect of delayed RP on general
QoL is also negligible. Future studies should address more
specific components of QoL, anxiety, and decision regret
during and after AS using validated questionnaires.
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