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Summary
OBJ ECTIVES: Active surveillance for low-risk prostate 
cancer closely monitors patients conservatively instead of 
the pursuit of active treatment to reduce overtreatment of 
insignificant disease. Since 2009, active surveillance has 
been recommended as the primary management option in 
the European Association of Urology guidelines for low-
risk disease. The present study aimed to investigate the 
use and uptake of active surveillance over 10 years in 
our certified prostate cancer centre (University Hospital of 
Zurich) compared with those derived from the cancer reg-
istry of the canton of Zurich, Switzerland.

MATERIALS AND METHODS: We retrospectively identi-
fied all men diagnosed with low-risk prostate cancer at our 
institution and from the cancer registry of the canton of 
Zurich from 2009 to 2018. The primary treatment of each 
patient was recorded. Descriptive statistics were used to 
analyze the use of different treatments in our centre. The 
results were compared with those derived from the cancer 
registry.

RESULTS: A total of 3393 men with low-risk prostate can-
cer were included in this study (University Hospital of 
Zurich: n = 262; cancer registry: n = 3131). In the Uni-
versity Hospital of Zurich and cancer registry cohorts, 146 
(55.7%) and 502 (16%) men underwent active surveil-
lance, respectively. The proportions of local treatment [115 
(43.9%) vs 2220 (71%)] and androgen deprivation therapy 
[0 (0%) vs 43 (1.4%)] were distinctly lower in the Universi-
ty Hospital of Zurich cohort than in the cancer registry co-
hort. The uptake of active surveillance over the years was 
high in the University Hospital of Zurich cohort (35.4% in 
2009 and 88.2% in 2018) but only marginal in the cancer 
registry cohort (12.2% in 2009 and 16.2% in 2018).

CONCLUSION: Despite clear guideline recommen-
dations, active surveillance for low-risk prostate cancer is 
still widely underused. Our analysis showed that access 
to a certified interdisciplinary tumour board significantly 
increases the use of active surveillance.

Introduction

In the last 10 years, active surveillance has emerged as the
preferred management option for low-risk prostate cancer.
In comparison with watchful waiting, which is only symp-
tom-based surveillance of patients, active surveillance is
seen as a curative strategy. Patients in active surveillance
undergo regular follow-ups with periodical measurement
of the prostate-specific antigen (PSA) level and re-biopsy.
Active surveillance is widely recommended by clinical
guidelines based on the excellent oncological long-term
outcomes comparable to those after immediate active treat-
ment [1–3]. When active treatment is selected, prostate
cancer is either surgically removed (radical prostatectomy)
or treated with radiotherapy. Despite the clear benefits of
active surveillance, its uptake has been shown to vary
among different centres and regions [4]. The decision to
pursue active surveillance is not only influenced by pa-
tients’ and physicians’ preferences but also varies in differ-
ent institutions according to their internal policies. Further-
more, regional differences have also been identified [5–7].

In the early 2000s, the German Oncologic Society
(Deutsche Krebsgesellschaft, DKG) started to certify can-
cer centres in German-speaking countries to standardize
patient care according to clinical guidelines to improve
patient outcomes. In these certified centres, standardized
pathways for different clinical scenarios are mandato-
ry(standard operating procedures). All newly diagnosed
prostate cancer cases must be discussed in a multidiscipli-
nary tumour board before any treatment decision is made.
Our tertiary academic centre (University Hospital of
Zurich) has been a DKG-certified prostate cancer centre
since 2009.
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The primary aim of this study was to analyze the uptake
of active surveillance in our tertiary academic centre. The
secondary aim was to compare our results with those re-
trieved from the population-based cancer registry of our re-
gion (canton of Zurich).

Materials and methods

All patients diagnosed with low-risk prostate cancer from
01/2009 to 12/2018 in our tertiary academic centre (Uni-
versity Hospital of Zurich, Zurich, Switzerland) were ret-
rospectively, manually screened in our patient data man-
agement system. Low-risk prostate cancer was defined as
prostate cancer with a Gleason score of ≤3 + 3 = 6 [8]. Men
who had a higher Gleason score were excluded. Men who
underwent a confirmatory biopsy and were diagnosed with
a higher Gleason score within three months after the initial
diagnosis were also excluded.

Age, date of diagnosis, PSA level at diagnosis, biopsy re-
sults, clinical T stage and initial selected treatment for each
patient were recorded. Possible treatments were as follows:
active surveillance, watchful waiting, radical prostatecto-
my, radiotherapy (i.e. brachytherapy or external beam ra-
diation) and systemic treatment (i.e. androgen deprivation
therapy). The overall numbers and proportions of the dif-
ferent treatments were analyzed separately for each year
and for the entire observation period.

To compare the selected treatments for low-risk prostate
cancer in our certified prostate cancer centre with those in
other urological centres in our region, we analyzed the data
from the cancer registry of the canton of Zurich during the
same period (from 01/2009 to 12/2018). Identically to the
University Hospital of Zurich cohort, only men newly di-
agnosed with low-risk prostate cancer were included in the
cancer registry cohort. The same inclusion and exclusion
criteria were applied. The clinical data and treatment de-
tails were retrieved from the cancer registry database and
were analyzed the same way. To avoid inclusion of the
same patient in both cohorts, we excluded University Hos-
pital of Zurich patients from the cancer registry patients.

The results of the University Hospital of Zurich and cancer
registry cohorts were compared for the entire observation
period and for each year separately. In the cancer registry
cohort, active surveillance and watchful waiting were not
coded separately but coded collectively as “observation”.
Thus, it was not possible to distinguish between active sur-
veillance and watchful waiting in the cancer registry co-
hort.

With the aim of comparing observation against direct treat-
ment within the two cohorts, both active surveillance and
watchful waiting were also summarized as observation in
the University Hospital of Zurich cohort.

Finally, a subgroup analysis of very low-risk prostate can-
cer (defined as prostate cancer with a Gleason score of ≤6
and additionally PSA levels at diagnosis of <10 ng/ml) was
performed for both cohorts and compared with each other.

Data entry, evaluation and visualization were all conducted
using Microsoft Excel (Version 2016, Microsoft Corpora-
tion, Redmond, United States of America). The clinical da-
ta were evaluated using descriptive statistics.

The internal data analysis of the University Hospital of
Zurich cohort was reviewed and approved by the local

ethics committee (KEK Nr. 2021-02041). Generally, all
cancer cases in the canton of Zurich are registered with
presumed consent, and registration is based on the decision
by the Zurich Government Council from 1980 and the
Cantonal Cancer Registration Law of 2016. No additional
approval from the ethical committee of the canton of
Zurich was necessary for this monitoring project.

Results

From 2009 to 2018, a total of 1726 men were diagnosed
with prostate cancer at the University Hospital of Zurich.
Of them, 262 men (15.2%) met the criteria for low-risk
prostate cancer and the inclusion criteria for this study and
were included in the final analysis (figure 1).

After exclusion of the University Hospital of Zurich pa-
tients from the cancer registry cohort, the final cancer reg-
istry cohort consisted of 8132 patients with prostate cancer,
of whom 3393 (41.7%) had low-risk prostate cancer. Ulti-
mately, the final cancer registry cohort from the canton of
Zurich consisted of 3131 patients (38.5%) (figure 1).

The clinical characteristics of both cohorts for the entire
observation period and for each year are illustrated in table
1. The University Hospital of Zurich cohort was diagnosed
at a median age of 63.5 years [interquartile range (IQR):
58–68 years], with a median PSA level of 5.7 ng/ml (IQR:
3.8–8.7 ng/ml). Conversely, the cancer registry cohort was
diagnosed at a median age of 67 years (IQR: 62–73 years),
with a median PSA level of 6.3 ng/ml (IQR: 4.7–9.0 ng/
ml). The PSA levels were available for all men in the Uni-
versity Hospital of Zurich cohort and were missing for
1075 men (34.3%) in the cancer registry cohort.

In the University Hospital of Zurich cohort, 146 men
(55.7%) opted for observation, while 115 men (43.9%) un-
derwent active treatment [radical prostatectomy: n = 88
(33.6%), radiation: n = 27 (10.3%), systemic therapy: n = 0
(0%)]. In one patient, the selected treatment was unknown
(0.4%).

In the cancer registry cohort, 502 men (16.0%) opted for
observation, while 2220 men (70.9%) underwent active
treatment [radical prostatectomy: n = 2087 (66.7%), radi-
ation: n = 91 (2.9%), systemic treatment: n = 42 (1.3%)].
In 409 men (13.1%), the selected treatment was unknown.
Assuming all unknown cases in the cancer registry cohort
received the same proportion of active treatment to obser-
vation as the dedicated cases or all unknown cases had
received an observational strategy, 18.9% and 29.1% of
the cancer registry cohort patients, respectively, could have
been allocated to the observation group.

Figure 2 shows the proportion of the different treatments
selected per year in the University Hospital of Zurich co-
hort and cancer registry cohort. In the University Hospital
of Zurich cohort, observation was performed in 35.4% of
the patients in 2009. Subsequently, the proportion of men
who underwent observation increased continuously over
the years up to 88.2% in 2018. In the cancer registry co-
hort, 12.2% of men underwent observation in 2009. No rel-
evant increase was observed in the subsequent years, with
only 16.2% of men undergoing observation in 2018.

The results of the subgroup analysis of the men with very
low-risk prostate cancer compared with the entire group of
men with low-risk prostate cancer are illustrated in figure
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3 for both cohorts. In the University Hospital of Zurich co-
hort, no relevant differences in the proportion of men un-
dergoing observation for low-risk or very low-risk prostate
cancer were detected (55.7% vs 58.8%, figure 3). In the
cancer registry cohort, the proportion of the use of observa-
tion was slightly higher in the patients with very low-risk
prostate cancer than in those with low-risk prostate cancer
(22.6% vs 16.0%). Over the entire observation period, an
increase in the proportion of the use of observation was de-
tected among the patients with very low-risk prostate can-
cer in the cancer registry cohort (13.9% in 2009 vs 25.9%
in 2018).

Discussion

Active surveillance for low-risk prostate cancer is an onco-
logically safe management option, which significantly re-
duces overtreatment and the risk of morbidity associated
with treatment [9]. In the prostate cancer guidelines of the
European Association of Urology, active surveillance has
been recommended as the primary management option for
patients with low-risk prostate cancer since 2009 [10]. De-
spite this recommendation, the use of active surveillance
varies significantly among different regions and centres. In
our certified prostate cancer centre, the use of active sur-

veillance was already considerably high in 2009 and con-
stantly increased to almost 90% in 2018. In contrast, ac-
tive surveillance was rarely used in the canton of Zurich in
2009, and, more importantly, the proportion of its use did
not relevantly increase during the 10-year observation pe-
riod.

Large variations in the use of active surveillance in dif-
ferent settings have previously been shown [6, 11]. The
reasons for the differences in the uptake of active sur-
veillance are diverse. Adherence to clinical guidelines has
been shown to be generally lower in non-academic settings
[12, 13]. Treatment-associated financial benefits for in-
stitutions and physicians (e.g. private vs public service)
might be another explanation for such differences [14].
Furthermore, it has been shown that a higher socioeconom-
ic status of a patient increases the probability to undergo
active surveillance [15].

Country-specific differences in healthcare systems can also
influence the uptake of active surveillance. A non-guide-
line-conforming treatment is less likely to be reimbursed,
and thus, active surveillance is more commonly performed
in countries with more centralized systems (e.g. Great
Britain, Scandinavia, Canada) than in countries without
these regulations. In Sweden, 74% of men with low-risk

Figure 1: Study flow chart. USZ: University Hospital of Zurich
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prostate cancer and 91% of men with very low-risk
prostate cancer were treated with active surveillance in
2014 [7]. In Canada and Australia, 85% and 73% of pa-
tients with low-risk prostate cancer underwent active sur-
veillance, respectively [16, 17]. Low uptake of active sur-
veillance since the beginning of its recommendation is
unfortunately common and has been reported in some stud-
ies. For example, in the United States of America, active

surveillance was conducted in less than 25% of cases be-
tween 2010 and 2015, with some regions pursuing active
surveillance only in 5% of cases [5]. In the Swiss health-
care system, there are no regulations regarding the treat-
ment option for prostate cancer. Thus, patients are free to
decide whether they want to undergo active surveillance or
active treatment.

Table 1:
Clinical characteristics of the men with low-risk prostate cancer, including the number of men in each observed year and overall selected treatment.

Patient characteristics No. (%)

University Hospital of Zurich, n = 262 Cancer registry, Zurich n = 3131

Age, year Median 63.5 67

IQR 58−68 62–73

PSA level, ng/ml Median 5.7 6.3

IQR 3.8–8.7 4.7–9

<10 ng/ml 216 (82.4) 1637 (52.3)

≥10 ng/ml 46 (17.6) 419 (13.4)

Unknown 0 (0) 1075 (34.3)

Clinical T category cT1a–cT2a 251 (95.8) 2027 (64.7)

cT2b–cT4 10 (3.8) 100 (3.2)

Unknown 1 (0.4) 1004 (32.1)

Year of diagnosis 2009 31 (11.8) 378 (12.1)

2010 58 (22.1) 331 (10.6)

2011 42 (15.0) 395 (12.6)

2012 28 (10.7) 302 (9.7)

2013 24 (9.2) 293 (9.4)

2014 23 (8.8) 255 (8.1)

2015 20 (7.6) 267 (8.5)

2016 10 (3.8) 304 (9.7)

2017 10 (3.8) 271 (8.7)

2018 16 (6.1) 335 (10.7)

Treatment Observation (active surveillance/watchful
waiting)

146 (55.7) 502 (16.0)

Active treatment 115 (43.9) 2220 (70.9)

Unknown 1 (0.4) 409 (13.1)

Abbreviations: IQR: Interquartile range, PSA: Prostate-specific antigen

Figure 2: Proportion of each treatment in men with low-risk prostate cancer from 2009 to 2018 in the University Hospital of Zurich and the
canton of Zurich. Abbreviations: ADT: Androgen deprivation therapy, USZ: University Hospital of Zurich
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During the observation period of our study, our academic
centre was the only DKG-certified prostate cancer centre
in the canton of Zurich. In the early 2000s, the DKG started
to certify cancer centres, with the goal of standardizing
care for patients with cancer and with a strong focus on
well-defined clinical pathways (standard operating proce-
dures) and mandatory interdisciplinary (e.g. urology, ra-
dio-oncology, oncology, pathology) case discussions in tu-
mour boards. The tumour board provides a management
recommendation for every newly diagnosed prostate can-
cer case. Pretreatment interdisciplinary case discussions
are known to increase guideline adherence, particularly for
patients with low-risk prostate cancer [18]. Furthermore,
certified centres are committed to participate in regular au-
dits and disclose their numbers of specific cancer cases (in-
cluding treatment option and treatment expertise) [19]. It
has been shown that patients with prostate, breast or colon
cancer treated in certified cancer centres have better treat-
ment outcomes after surgery than patients treated in non-
certified centres [20–22].

Given that the use of active surveillance is not centrally
regulated in Switzerland and that our centre was the only
certified prostate cancer centre in the canton of Zurich dur-
ing the observation period, it seems reasonable to assume
that the certification process with standardized pathways
had a significant impact on the uptake of active surveil-
lance. The use of active surveillance in our region is com-
parable to that in countries with centralized healthcare sys-
tems. In contrast, the remaining (non-academic) centres in
the canton of Zurich did not adopt active surveillance as
standard management for low-risk prostate cancer, and the
overall use of active surveillance remained substantially
low throughout the observation period.

The aspect of overtreatment, despite clinical evidence and
guidelines, is restricted not only to prostate cancer or the
field of urology. For example, it is well known that women
with low-risk breast cancer often undergo mastectomy in-
stead of breast-preserving treatment, which is recommend-
ed in many clinical guidelines [23]. Primary care physi-
cians and patients should be encouraged to ask for second
opinions in certified cancer centres to avoid unnecessary
treatment and reduce morbidity and healthcare costs. In
men with low-risk prostate cancer, the decision to undergo
active treatment might be influenced by many individual
aspects of the treating physician or of the patient himself
or his relatives. Therefore, it can be helpful to ask for a
recommendation from a certified interdisciplinary tumour
board that follows well-defined and evidence-based guide-
lines. Men with low-risk prostate cancer should aim for a
second opinion before making a final treatment decision
[5].

Our study has some limitations. The PSA levels were miss-
ing for a number of men in the cancer registry cohort, and
therefore, correct classification into low- or very low-risk
prostate cancer was not possible. Furthermore, the treat-
ment option in the cancer registry cohort was missing in
13% of the cases. However, even if all men with unknown
information on treatment had selected surveillance (active
surveillance or watchful waiting), the proportion of men
undergoing surveillance would have still been consider-
ably lower in the cancer registry cohort than in the Univer-
sity Hospital of Zurich cohort. In the cancer registry co-
hort, data on specific institutions or hospitals (public vs
private) and patients’ insurance status, socioeconomic sta-
tus, race or access to an interdisciplinary tumour board
were not available for analysis. Given that it was not possi-

Figure 3: Proportion of the use of observation in men with low-risk prostate cancer and very low-risk prostate cancer (PSA level of ≤10 ng/ml)
from 2009 to 2018 in the University Hospital of Zurich and the canton of Zurich. Abbreviations: PSA: Prostate-specific antigen, USZ: University
Hospital of Zurich
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ble to identify individual centres from the cancer registry,
it is possible that certain centres had much higher active
surveillance rates than the reported overall rate.

Despite clear guideline recommendations, active surveil-
lance for low-risk prostate cancer is still widely underused.
Our analysis showed that access to a certified interdiscipli-
nary tumour board significantly increases the use of active
surveillance. Continuous education of physicians and pa-
tients as well as low-threshold access to a second opinion
from an interdisciplinary prostate cancer centre can help
to promote guideline-conforming management of low-risk
prostate cancer to reduce unnecessary treatment.
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