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intRoduction

Active Surveillance (AS) is a treatment option for newly dis-
covered prostate cancer (PCa) that is regarded indolent. AS offers 
initial expectant management with deferred curative treatment 
for tumors that show signs of progression during follow-up. The 
standards of selection criteria for AS, as well as the methods for 

follow-up and the triggers for shifting towards radical treatment 
are currently non evidence based and are currently being evaluated 
by various prospective observational studies. 

In this article we discuss AS along the arguments that are com-
monly raised in public and professional discussions. As AS differs 
from Watchful Waiting, in which patients are not candidates for 
curative treatment because of severe co-morbidity or high age, 
this review does not discuss the effects and outcomes of Watchful 
Waiting.

indolent cancers
Various definitions for the small, localized, well-differentiat-

ed tumors have appeared in  literature [1]. We use ‘indolent’ for 
those tumors that are defined by the pathological Epstein criteria 
for insignificant disease upfront, and that therefore are likely to 
follow a beneficial clinical course and outcome [2]. The Epstein 
criteria are based on the retrospective histological evaluation of 
tumors obtained by radical prostatectomy that showed long-
term disease-free survival. The term ‘Low risk tumors’ indicates 
primarily a favorable (asymptomatic) clinical outcome, and this 
definition might also include tumors with less strict histological 
criteria. Though genetic analysis of minute tissue volumes from 
needle biopsies is feasible, there still is no clinically validated set 
of genomic (or proteomic) markers for the identification of indo-
lent disease.

We are currently unaware of the exact incidence and relevance 
of micrometastases at the time of diagnosis linked with indolent 
tumors. As PSA recurrence after radical prostatectomy of patho-
logical organ confined disease after 20 years is between 25% and 
50% [3], the incidence of micrometastases at the time of surgery 
has to be substantial. Autopsy studies in men with PCa confirm 
the presence of predominantly asymptomatic bone metastases at 
death in 25 to 50% [4].

current as studies
The number of studies that are observing men with PCa on ex-

pectant management with the intention to initiate active therapy 
on signs of progression is limited [5-10]. Some of these studies 
analyze (partly) retrospective cohorts of men on AS, without fol-
lowing a consistent protocol. Overall, nearly 20-30 % of men on 
AS shift towards invasive therapy during the first three years of 
follow-up (Table 1), and half of those do so based on psychological 
factors like anxiety, instead of due to objective signs of biologi-
cal tumor progression [11]. Ongoing studies analyze the role of the 
psychological profile of the patient as a selection criteria for AS, as 
well as of the treating physician. 

current public arguments used against as 
The current arguments used to critically review AS can be di-

vided into those dealing with 1. the criteria for patient and tumor 
selection, 2. the methods and criteria for follow-up and progres-
sion, 3. the observations made on surrogate endpoints, and 4. the 
effects on QOL. Discussions on AS are often illustrated by case re-
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abstRact

Active Surveillance (AS) is a treatment option for newly 
discovered prostate cancer (PCa) that offers the possibil-
ity to delay or completely withdraw radical treatment in 
men with low risk tumors that likely remain silent dur-
ing follow-up. Deferred active curative therapy can be 
applied when signs of tumor progression occur.  
In this review article the arguments raised on the safety 
and efficacy of AS against the background of alternative 
treatment options are discussed. Frequently asked ques-
tions from forum discussions and published opinions 
were clustered into four categories: 1. the criteria for 
tumor and patient selection, 2. the methods for follow-
up and for progression, 3. the observations made on sur-
rogate endpoints, 4. the effects on quality of life (QOL). 
Information from recent peer reviewed articles on AS 
and related issues was used for the discussion. 
A combination of strict criteria for indolent cancer, 
including volume dependent numbers of prostate 
biopsies are used to select candidates for AS. Cut-off 
values for probability scores on indolence are prospec-
tively being evaluated. Follow-up parameters, based on 
expert opinion, should include PSA-kinetics and rebiopsy 
information. While not validated prospectively, these 
parameters so far missed curable cancers in 1% over 10 
years. Surrogate endpoints for AS are multiple and need 
continuous evaluation. The patient-dependent balance 
between anxiety and distress being on AS and the bene-
fit of deferring radical treatment is studied prospectively. 
The debate on active surveillance is ongoing. However in 
the present era of PCa screening, the question no longer 
seems to be if it is a justified strategy, but rather how 
to improve the current protocols. Current data suggests 
that data Active Surveillance for prostate cancer seems 
to be a safe initial treatment option for men with a high 
probability of having indolent disease selected by clinical 
parameters.
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ports supportive of any argument, against a variable cultural and 
legal context of our societies. 

1. the selection of tumors and patients for AS 
‘…the incidence of indolent tumors is low…’ 
It is well appreciated by autopsy studies and studies on prostate 

cancers in radical cystoprostatectomy series that the frequency of 
histological asymptomatic small and well differentiated tumors is 
considerable [12] and age dependent. The diagnosis of these low 
risk cancers, as defined by the pathologic criteria of Epstein, is in-
creasingly made, mainly due to enhanced wild screening for PCa 
(CapSure database [13]). It has been reported that at the population 
level, the incidence of overdiagnosed tumors might be as high as 
54% in a screening cohort [14], while this is much lower in clinical 
series (Table 2). 

‘…Indolent cancers can not be predicted accurately …’
Various nomograms have been constructed to calculate the 

probability of the presence of an indolent cancer. These nomograms 
differ in their outcome, as they are based on different clinical or 
screening populations [15]. Validation of individual nomograms in 
relevant independent patient cohorts appears pivotal, and perhaps 
even more important cut-off values of probability need to be tested 
in prospective treatment studies. 

  
‘…Small tumors may be dangerous…
Some series on radical prostatectomy specimens have reported 

on incidental small tumors with portions of gleason 4 or 5 in it. 
An identical clinical long term outcome was reported in men with 
small cancers versus those with relevant cancers after radical pros-
tatectomy [16]. 

 
‘…Prostate biopsies underestimate grade and tumor volume…’
Prostate biopsies underestimate gleason grading by about 30%  

especially in large prostates. Repeating the biopsies with saturation 
biopsies in men on AS increased the gleason score overall in 38% of 
patients; a second saturation biopsy once again increased gleason 
score in 11% [17]. Upgrading occurs also in one third of men us-
ing a limited set of biopsies, but rarely to gleason 8 or higher [18]. 
At the same time, in 30% of men no cancer is found in the repeat 
biopsies. This underlines the value of regular directed biopsies, and 
this information should be used to optimize current protocols.  

The accuracy to assess tumor size was attempted in a prostate-
ctomy simulation model in which the minimal number of biopsies 
needed to detect a 1 ml tumor with 95% certainty was calculated 
for any prostate volume, and varied between 12 and 18 [19]. In 
an autopsy study, the sensitivity of detecting relevant tumors with 
gleason >6 was 80% by the well directed (lateralized) 12-core bi-
opsy scheme, and 18-cores (6 extra cores from the central zone) 
could not improve this [20]. So it appears to be justified to advise 
a size dependent 12-to-18 core biopsy to determine the size and 
grade of tumors.

Which age?
‘…Younger men have more aggressive cancers…’
Tumors detected between the age of 30 to 40 actually appear 

less aggressive with respect to 5-year biochemical recurrence [21] 
and histology, compared to those detected later in life.

 ‘…Younger men have a longer life expectancy, so active surveil-
lance is too risky…’

In men after radical prostatectomy for locally confined dis-
ease, more than 50% have recurrent systemic disease after 22 
years [3]. The spread of tumor cells into the circulation is presum-
ably an early event in a large proportion of tumors, as PSA positive 
cells were detected in men undergoing radical prostatectomy cir-
culating systemically, and in 44% in the bone marrow, unrelated 
to stage, grade, or age [22]. The biological mechanism why these 

table 1. Surrogate endpoints for AS in relation to current AS-series.

study, number of 
participants, mean  

follow-up time

survival percentage 
over follow-up time Metastases analyzed

percentage of pt3 
in case of radical 
prostatectomy 

percentage  
of men with  

psadt > 10 years

conversion to invasive 
therapy 

klotz 2006  
N = 299, 8 years

99.3% PCa specific 2/299% (N+) 58% (14/24) 42% 35%

Parker 2005  
N = 80, 3.5 years

100% PCa specific,

94% overall
– 50% (1/2) 45% 20%

Carter 2007  
N = 405, 2.8 years 
(range 0.4 – 12.5)

98% overall 0.5% (2) 20% (10/49) – 25% after 2.2 years  
(PSADT no trigger)

Roemeling 2007  
N = 278,  
3.4 years

100% PCa specific, 
90% overall

– 1/13 (8%) 44% 29% after 2.5 years

Soloway 2008  
N = 157, 
4 years

100% PCa specific 0% 0/2 (0%)
Mean 13.1 years in no 

treatment group, 
3.6 in treatment group

8%

table 2. Radical prostatectomy series reporting on the incidence of indolent cancers.

series noguchi J urol 2001 kattan J urol 2003 Huland eur urol 2003 steyerberg J urol 2007 catalona J urol 2006

Number of patients 222 409 1254 247 2196

Origin/setting clinical clinical clinical screening screening

Percentage of indolent 
disease

10 20 6 48 10

Criteria for indolent prostate cancer = PSA<10 ng/ml, tumor volume <0.5 ml, gleason <7
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cells remain dormant and start to regrow later in life is subject to 
intense studies. The biologic fate of micrometastases rather than 
the management of the primary tumor may be the pivotal deter-
minant of disease outcome in a large proportion of men. 

From the patient perspective, asymptomatic survival is of rel-
evance, with or without the presence of asymptomatic microme-
tastases and biochemical recurrence. Even when detected later in 
life, cancers have plenty of time to grow.  

‘…Delaying surgery gives the tumor time to grow….’
In active surveillance protocols typically patients with slow 

growing tumors are selected for surveillance, using PSA doubling 
times of more than 10 years as the surrogate indication for slow bi-
ologic growth.  The question is which trade off can be made against 
a higher likelihood of biochemical progression against the benefits 
of delay. In screen-detected tumors, the effect of delay may be fa-
vorable as well because of the long leadtime of more than10 years 
[14] , however prospective studies with longer follow-up time are 
missing to draw definite conclusions.

 ‘…By delaying therapy men might become inoperable due to 
new comorbidity…’

Comorbidity, like cardiovascular and pulmonary conditions, occurs 
independent of a prostate cancer. Early surgery would not have im-
proved the outcome of these conditions, also when they emerge later 
in life. The potential initiation or deterioration of comorbid diseases 
therefore cannot be a valid argument to offer unnecessary surgery 
early in life. Treatment choices might however change over time.  

2. the follow-up of tumors during AS
 ‘…PSA variation and PSADT do not indicate tumor progression 

in time…’
Changes of PSA level over time, most often expressed as PSA 

Doubling Time or PSA velocity, have been advocated by various ex-
perts as the best available biologic parameter to monitor tumor 
growth [23]. Due to the biologic variation of PSA, a number of PSA 
values within a limited timeframe has to be collected to obtain an 
optimal impression of PSADT. A number of online tools is available 
for this purpose (www.prias-project.org). 

So far, sparsely available clinical experience shows that with PSADT 
<3 years as a trigger point for deferred invasive treatment for men on 
AS there is a very small fraction that escapes the window of ‘curability’ 
over a time period of 10 years [24]. This number, currently estimated to 
be 1% (Table 1), is still far smaller than the number of recurrences at 
radical prostatectomy (10-year 15-20% PSA-recurrence in pT2).  

In AS series, about 30-50% of changes towards invasive ther-
apy are made on biopsy information, likely due to correction of a 
previous sampling error. PSADT might lack this kind of sampling 
error, but still has to be validated as a monitoring parameter. Evalu-
ations of MRI or ultrasonography as imaging tools for tumor size 
and monitoring are ongoing.

‘…Repeated biopsies are inadequate to show dedifferentia-
tion…’

The primary arguments for repeating biopsies are for correcting 
initial understaging and for identifying tumor dedifferentiation. The 
process of dedifferentiation has never been observed adequately in 
patients. Statistically, dedifferentiation has been illustrated by mod-
elling over time.

3. observations made on (surrogate) endpoints 

 “…There is no randomized study with survival as an end-
point…”

As the biological course of the tumors selected for AS is gener-
ally slow and men have an ever increasing life expectancy, the overall 
or prostate cancer specific survival endpoints of AS studies are not 
easily reached. Medical progress on (adjuvant) treatment of PCa may 
interfere with AS protocols over time. It can be disputed whether an 
overall or cancer specific endpoint is the most relevant, if at all feasi-
ble. Rather, surrogate endpoints like the progression to symptomatic 
disease, and the quality of life appear to be important. Furthermore 
the pathologic characteristics of the tumors detected at the time of 
delayed invasive therapy can be compared to those of tumors treated 
immediately after diagnosis in historical series. All currently used pa-
rameters, like PSA-doubling time, but also novel clinical and biologi-
cal parameters, like PSA isoforms in serum, or molecular markers in 
urine, need to be related to these surrogate endpoints. 

Table 1 shows a number of potential surrogate endpoints that are 
discussed along the lines of this article. Comparison between studies is 
compromised by the variations in inclusion and follow-up regimens. 

‘…Patients have a 99.8% 5-year survival rate after surgery…’
5-year reports on survival are obsolete in an AS-setting. Realiz-

ing that the lead time for screen detected early cancers is about 10 
years, that all AS studies also report a favorable short-term survival 
rate (Table 1), and that the effect on survival of high risk tumors 
are overshadowed by the abundancy of low risk tumors, the results 
of the various treatments (including AS) for early detected PCa are 
best compared with the natural course of the disease [25]. 15 year 
survival figures are needed in prostate cancer for a meaningful 
evaluation of any treatment efficacy. 

‘…AS studies show many pT3 cases on progression that could 
have been saved earlier by surgery…’

The number of pT3 tumors removed at the time of delayed 
therapy compared to historical series might illustrate whether 
AS is acceptable, although subjective to various selection biases. 
There are many other factors that determine the fate of the patient 
beyond the stage of the tumor removed, like grade, the surgical 
margins, the presence of lymphnode metastases, the extension of 
the node dissection, and comorbidity factors. Furthermore, we are 
insufficiently aware of the importance of molecular determinants. 

The various studies on AS so far have reported variable results 
based on their inclusion and monitoring schemes, Table 1.   

4. QOL
‘…Active surveillance causes anxiety….’
85 – 90% of men (and their spouses) appear to feel safe un-

der surveillance, while 10-15% of men turn to invasive therapy for 
psychological reasons independent of their changes in PSA. It is 
needed to provide physicians as well as patients with balanced in-
formation, and in the future identify those men upfront that are 
least likely to comply with AS in order to reduce the rate of treat-
ment shift towards invasive therapy [11]. 

‘…I do not have side-effects from my invasive treatment….’
Reviews on the side effects of invasive treatments based on 

individual series are widely available. In the Prostate Cancer Out-
comes Study, a population-based study of 1,291 men who under-
went radical prostatectomy, 30% of men reported increased im-
pairment of urinary control after surgery, and at least 20% noted a 
decline in sexual performance [26].  

Over-treatment: please call my lawyer…
A defensive attitude in medicine has dictated that profession-

als want to eradicate all forms of cancer at any price. The lack of 
adequate prognostic factors and treatment protocols justified re-
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moval of all cancers (including the indolent). With the possibility 
to determine the pre-treatment probability of indolent cancers, and 
with protocols for active surveillance, the urologist and radiothera-
pist will have to justify radical treatment, balancing prevention of 
potential cancer related symptoms later in life against the immedi-
ate and continuous side effects of invasive therapies. Delaying these 
side effects that may decrease quality of life, and interfere with daily 
professional and social activities is essential for most patients. Some 
men might even want to translate this into economical terms. 

Professionals have to prevent being blamed for the effects of inva-
sive treatment of minimal lesions. Patients, on the other hand, need to 
consent for active surveillance, like illustrated on www.prias-project.org. 
Patient support groups in Europe are very aware of these issues [27]. 

Conclusion: AS, is it safe? 
Retrospective evidence justifies the inclusion of men in current pro-

spective observational studies in various institutions that evaluate and 
improve the protocols used. AS should do better than the previously 
reported natural history of cancer with a cancer specific survival for 
gleason 6 disease estimated after 20 years of 85-96% [25]. For men on 
AS it can be concluded that, with only 10 years follow-up, 99% survived 
their tumor, but up to 1% had metastases. Men need to know that it is 
still safe to follow AS until signs of tumor progression occur, but that 
there is a risk of 1% that their tumor is beyond cure at the time when 
invasive therapy is being indicated by current monitoring modalities. 

It is questionable whether in the absence of mature data the bal-
ance between those overtreated having indolent disease versus those 
undertreated by AS having relevant cancers is the optimal argument. 
The ethical, economical, and political discussion is fed by estimates 
that 60-70% men with asymptomatic PCa have to be treated inva-
sively to prevent one cancer death [28]. As a randomized trial be-
tween treatment options is difficult to perform, a registration trial for 
AS was started in Europe [www.prias-project.org]. Only the finding 
of the perfect prognostic tumor marker or a treatment without side 
effects will render the discussion on AS redundant. 
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