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Active surveillance as treatment option for prostate cancer 
(PCa) was developed to counteract the harm of so-called 
overdiagnosis. This is the detection [mostly driven by 
prostate-specific antigen (PSA) screening] of low-risk PCa 
which without diagnosis and treatment would never cause 
any harm to a patient. Per 100 men invited for PSA based 
screening, an estimated 5 men are unnecessarily diagnosed 
to avoid one man dying from PCa (1). Overdiagnosis, 
besides from the effects on (psychological) health of finding 
a cancer, would be less problematic if not subsequently most 
of these cancers are being treated (overtreatment), resulting 
in side effects and a considerable reduction of quality of 
life (2,3). With active surveillance, men likely to have an 
overdiagnosed cancer are not directly treated but instead 
monitored and only to switch to active treatment in the case 
of tumor reclassification (signs of higher risk disease). But 
in order for active surveillance to be effective in reducing 
the harms of screening it must be able to select men likely 
to have overdiagnosed cancer at entrance, selectively filter 
out those with signs of more aggressive disease during 
follow-up, and do so before the tumor becomes beyond 
the window of curability (in which case the early diagnosis 
would be in vain). All this should be achieved without 
itself being too demanding on a patient’s health. These 
prerequisites represent an enormous challenge.

The first experiences of active surveillance were reported 
in 2002 (4,5). Active surveillance was applied to men 
diagnosed with a so-called low risk PCa defined as localized 
(max cT2A), Gleason score 3+3, and PSA levels below  
10 ng/mL. Monitoring was done according to fixed 
schedules like, e.g., the PRIAS schedule (www.prias-project.
org, see Figure 1) where PSA testing, rectal examinations 

and confirmatory biopsies are done according to a one-
size-fits all fixed schedule. Long-term results of these active 
surveillance cohorts are good with 10- to 15-year metastasis 
free and cancer-specific survival rates above 98% (6). 

These long-term outcomes are based on men considered 
to be diagnosed with a low-risk PCa on the basis of random 
systematic biopsies. It is commonly known that this biopsy 
technique is subject to sampling error including a false 
negative biopsy or incorrect risk stratification due to under 
sampling or the detection of clinically insignificant disease 
as a result of over-sampling. The false negative rate exceeds 
30% in some series. Under sampling of the prostate occurs 
in up to 30% of cases and leads to clinically significant 
tumors being missed on initial biopsy (7,8). Hence, it is 
likely that many of the low risk PCa inclusions on active 
surveillance in those early days where in fact intermediate 
or high risk PCa. 

The last 5 to 10 years the PCa diagnostic and surveillance 
landscape has considerably changed. First, the work-up before 
referral for prostate biopsy has been adapted. For a long time, 
referral for biopsy was based on a PSA test result considered 
as elevated (i.e., ≥3.0 or ≥4.0 ng/mL) often in combination 
with the result of a digital rectal examination (DRE). 
Current guideline recommendations advise to perform 
a so-called reflex test before referring for imaging and/
or biopsy. This means that in those men with an elevated 
PSA level additional testing is recommended to exclude 
conditions like, e.g., benign prostatic hypertrophy (BPH) 
and/or prostatitis, both known to also affect the serum 
PSA level. Reflex testing can be done by, e.g., repeating the 
PSA test and/or include in the decision-making process 
information of additional biomarkers or other clinical data 
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(e.g., prostate volume) often combined into a nomogram. 
The resulting individual risk assessment is then the basis for 
the decision to pursue for further testing. Implementation 
of this so-called individual multivariable risk stratification 
process leads to a decrease of unnecessary biopsies and a 
reduction of overdiagnosed PCa ranging from 14–83% and 
10–87% respectively, depending on the setting and chosen  
strategy (9). As such, wide spread implementation of a 
multivariable risk based diagnostic approach will affect the 
number of men eligible for active surveillance. 

Second,  also the method of  diagnosis  changed 
considerably with the introduction of the multi-parametric 
magnetic resonance imaging (mpMRI) in combination 
with targeted biopsy in case of suspicious lesions (the MRI 
pathway). In a recent Cochrane review, it became clear 
that the MRI pathway outperforms the random systematic 
biopsy approach in correctly identifying clinically significant 
PCa, reducing unnecessary biopsy procedures and 
overdiagnosis (8). Of note, data also showed that the MRI 
pathway also misses men with clinically significant PCa, 
which feeds the still ongoing debate of whether to omit the 
additional systematic biopsy (10,11). 

Third, detailed pathological classification further 
improved the classical definition of low, intermediate and 
high risk PCa. Grouping was merely built on the Gleason 

score, most commonly the three-tier Gleason score (≤6, 7, 
≥8). This was changed to the 5-tier Gleason Grade Groups 
including all cribriform glands and glomeruloid glands in 
the definition of Gleason pattern 4. This with the claim that 
a better risk stratification at time of diagnosis was possible 
and as such of value in treatment decision making (12). It 
has been shown that patients with Gleason score 3+4=7 
without cribriform growth on diagnostic biopsy have similar 
disease specific survival as those with Gleason score 3+3=6, 
implying these patients may be potential candidates for 
active surveillance as well. Cribriform growth patterns are 
present in app 8–37% of Gleason 3+4 and Gleason 4+3 PCa 
cases respectively (13).

Finally, it becomes clear that the existing (fixed) 
survei l lance protocols  need to be changed to (I ) 
accommodate the mpMRI and (II) to avoid unnecessary 
monitoring tests and resulting early drop-out due to non-
compliance. In several systematic reviews on the role of 
mpMRI in the active surveillance setting it becomes clear 
that mpMRI can play an important role in optimizing the 
active surveillance management strategy. The high negative 
predictive value of mpMRI can be exploited for the selection 
of men willing to opt for active surveillance. In addition, 
the improvement in detecting and grading of suspicious 
lesions and the incorporation of the mpMRI into the active 

Figure 1 Identification, detection and active surveillance according to a one-size-fits-all approach (traditional, upper part of the figure) and 
an individual dynamic risk-based approach (future, lower part of the figure). PSA, prostate-specific antigen; DRE, digital rectal examination. 
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surveillance schedule can lead to less invasive strategies for 
the serial monitoring of men. It must however be noted 
that more robust data are needed to investigate the role of 
mpMRI in active surveillance (14-16). Long-term data on 
compliance to the worldwide used fixed active surveillance 
schedules shows that there is a considerable, worrisome 
decrease in compliance with the proposed sequence of visits 
and tests. Detailed analyses on data from the Movember 
global initiative GAP-3 show that especially compliance 
with prostate biopsy over time drops considerably. 
Adherence to annual and three annual biopsy schedules 
dropped from 92% and 89% at 1 year after diagnosis, to 
66% and 71% at 7 year after diagnosis, respectively (17). 
In addition to non-compliance, there is also concern about 
the drop-out rate. Data from PRIAS, reflecting real life 
clinical practice worldwide show that more than half of men 
initially opting for an active surveillance approach switched 
to invasive treatment within approximately 2 years. Almost 
40% of these men did so without a clear indication (18). 
The clinical impact of poor biopsy adherence and early 
drop out warrants further investigation, but it is clear that 
a more dynamic and individual risk-based approach to an 
active surveillance management strategy is a definite need.

Coming back to the title of this manuscript the answer is 
yes, the discoveries of the last 5 years will change the future. 
In Figure 1 the “traditional” way of diagnosis and active 
surveillance management is depicted next to the “future” 
active surveillance strategy; the differences are obvious. First 
of all, the patient population eligible for an active surveillance 
strategy will change. While less Gleason Group 1 PCa cases 
will be detected we must realize that the Gleason Group 2 
PCa cases are in fact for a large part eligible for an active 
surveillance approach. This because of the two reasons 
mentioned above. First, all historical data (with most likely a 
mix of low and intermediate risk PCa) show excellent long-
term outcomes and second detailed pathological assessment 
has clearly showed that a part of the Gleason Group 2 
PCa cases can have an indolent course. Second the fixed 
schedules with repeatedly applied risky bothersome biopsy 
procedures are often unnecessary and unacceptable. In the 
near future hopefully mpMRI can be of aid in reducing the 
burden of active surveillance. Finally, dynamic risk prediction 
techniques incorporated into active surveillance management 
strategies will help in finding the optimal balance between 
the burden of monitoring while on active surveillance and 
the risk of missing signs of disease progression. The first 
models show encouraging results and the time has come to 
prospectively validate this approach (19-22). 

It is clear that active surveillance will and must change to 
be able to incorporate latest developments in diagnosis and 
prognosis and to assure that indeed the active surveillance 
management strategy will be acceptable for all patients, 
ensuring high compliance. The latter is necessary for active 
surveillance to meet the expectation of reducing harm from 
overdiagnosis. 
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