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Abstract
Purpose of Review This manuscript reviews contemporary
literature regarding prostate cancer active surveillance (AS)
protocols as well as other tools that may guide the manage-
ment of biopsy frequency and assess the possibility of pro-
gression in low-risk prostate cancer.
Recent Findings There is no consensus regarding the timing
of surveillance biopsies; however, an immediate repeat biopsy
within 12 months of diagnosis for patients considering AS
confirms patients who have favorable risk disease yet also
identifies patients who were undersampled initially. Studies
regarding multiparametric MRI, nomograms, and biomarkers
show promise in risk stratifying and counseling patients dur-
ing AS. Further studies are needed to determine if these sup-
plemental tests can decrease the frequency of surveillance
biopsies.
Summary An immediate re-biopsy can help to reduce the risk
of missing clinically significant disease. Other clinical tools,
including mpMRI, exist that can be used as an adjunct to
counsel patients and guide a personalized discussion regard-
ing the frequency of surveillance biopsies.

Keywords Prostate cancer . Active surveillance . Prostate
biopsy . Repeat biopsy .MultiparametricMRI

Introduction

Prostate cancer is the second most frequently diagnosed form
of cancer and the second leading cause of male cancer death in
the USA with an estimated 26,730 deaths in 2017 [1, 2]. In
randomized trials, screening for prostate cancer with prostate-
specific antigen (PSA) reduces disease-specific mortality [3].
However, the low risk of death from prostate cancer prompts a
debate regarding the diagnosis and overtreatment of clinically
insignificant disease [4, 5].

Active surveillance (AS) has emerged as an important man-
agement strategy tomonitor men with low-risk prostate cancer
over time, intervening with curative intent only in patients
with disease progression. While AS has been established as
a management approach to allow many patients with prostate
cancer to avoid the potential morbidity of treatment, the ability
to appropriately risk stratify patients relies on the clinician’s
and pathologist’s ability to accurately detect life-threatening
cancer. Clinical and pathologic information, especially the
Gleason score, are used for initial risk assessment.
Additional tools such as molecular testing, imaging, and risk
calculators have also been described to improve patient selec-
tion for small, well-differentiated, organ-confined disease that
can be safely monitored with AS.

Scheduled, repeat prostate biopsies play a crucial role in
monitoring patients on AS; however, there is no consensus on
the timing, extent, or approach to limit the number of biopsy
events. In a recent survey of urologists in the USA performing
AS, 58% felt an initial repeat biopsy should be performed at
12 months, 30% recommended earlier repeat biopsy, and 12%
typically waited until 15 to 26 months to perform another
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biopsy [6]. Furthermore, compliancewith recommended pros-
tate biopsy remains an important issue, with only 13% of men
getting a follow-up biopsy beyond 2 years in a community
setting [7•]. This review summarizes contemporary literature
regarding current AS protocols as well as imaging studies,
genetic testing, and clinical tools that may guide the manage-
ment of biopsy frequency in low-risk prostate cancer.

Contemporary Active Surveillance Protocols

AS has become a widely adopted approach of preventing in-
tervention in many men with low-risk prostate cancer and
primarily utilizes serial patient exams including digital rectal
exam (DRE), PSA measurements, and periodic prostate biop-
sies. The rationale behind this approach is that men with more
aggressive disease will be identified by physical exam, PSA,
or histology at a time when intervention can still lead to cure,
thereby avoiding overtreatment of clinically indolent disease
and reducing treatment-related morbidity.

In general, AS is reserved for patients with lower risk disease.
This clinical definition varies, however most criteria are based
on the Epstein and NCCN criteria for clinically insignificant
prostate cancer [8, 9]. Measures include clinical stage T1c,
PSA <10, PSAD <0.15 ng/ml, Gleason score ≤ 6, ≤2 positive
biopsy cores, and ≤50% involvement of any biopsy core. While
these represent more stringent criteria, others suggest that
stricter, more exclusive criteria do not necessarily result in sig-
nificantly improved outcomes. In a recent study of 1085 pa-
tients, various AS criteria were applied, and there was no differ-
ence in terms of Gleason score upgrading, biochemical recur-
rence, or PSAvelocity after treatment between patients whomet
more inclusive criteria and those who would have been exclud-
ed by stricter criteria [10]. Several different follow-up protocols
exist as summarized in Table 1, however most recommend a
mandatory confirmatory biopsy within 1 year of enrollment
[11–17]. Different prospective AS trials recommend periodic
PSA measurements and DRE follow-up testing every 3–
6 months. The timing of subsequent prostate biopsies varies
from 1 to 4 years, unless triggered by other concerning factors
including rising PSA or changes in DRE [11–17].

Fear of missing clinically significant cancer with templated
prostate biopsies is balanced by the desire to minimize the
morbidity and frequency of biopsies. Part of the rationale for
reducing the frequency of this procedure is to decrease risk of
adverse events, which is especially important given the in-
creasing rates of drug-resistant infections, which is the most
common major complication associated with prostate biopsy
[18]. Among 5192 patients undergoing AS, greater than 80%
had 1 or more PSA tests per year, but fewer than 13%
underwent biopsy beyond the first 2 years [7•]. Furthermore,
while more frequent biopsies can reassure both the patient and
the physician that more high-risk cancer is not present, it can T
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also be a source of frustration as most men undergoing repeat
biopsies do not have cancer detected [19]. Many studies are
currently focused on further risk stratifying patients at the time
of diagnosis with the goal of reducing subsequent, unneces-
sary follow-up biopsies.

Immediate and Subsequent Biopsies in Active
Surveillance

A cornerstone of AS is our ability to appropriately evaluate an
individual patient’s risk. In addition to PSA and DRE, the
clinician relies on prostate biopsies to accurately identify
low-volume, low-grade prostate cancer. In order to minimize
risk misclassification and undersampling, 10–20 core prostate
biopsies are generally performed. Most AS protocols recom-
mend a repeat, confirmatory biopsy within the first 12–
18 months that includes additional biopsies surrounding the
involved region as well as other undersampled areas. In pa-
tients undergoing re-biopsy for elevated PSA, these areas in-
clude the anterior apex and lateral crescents of the prostate
(Fig. 1) [20, 21].

Archival studies have shown that 32–44% of the time, final
pathology at the time of radical prostatectomy is upgraded
from the Gleason score 6 prostate cancer seen on biopsy [22,
23]. In specific AS cohorts, the Gleason score upgrading rates
of 13.8, 21, and 15% have been found, with an increase in
8.9% in the recently reported PRIAS publication [11–17]. In
our own experience, 17% of patients considering AS were
upgraded at the first re-biopsy performed at <12 months
[24•]. This rate may vary based on population factors includ-
ing age, as well as the criteria used for AS entry with more
strict criteria leading to lower upgrading rates. These findings
demonstrate the innate imperfection of transrectal ultrasound
(TRUS)-guided prostate biopsies in detecting significant can-
cer, and underscore the need for subsequent prostate biopsies
during surveillance.

While upgrading at first re-biopsy is thought to be second-
ary to inadequate initial sampling, it remains unclear if pa-
tients who fail AS ultimately fail due to disease progression
or due to improved detection. Conceptually, a templated

TRUS biopsy has a low negative predictive value especially
in larger glands. Studies have demonstrated that prostate can-
cer is often multifocal and 70–80% of patients who have uni-
lateral disease on biopsy ultimately have bilateral, T2c disease
on post prostatectomy pathology [25, 26]. While the initial
biopsy core number > 18 has been correlated with a reduced
risk of unrecognized cancer, increased prostate sampling may
significantly increase patient discomfort [27, 28]. In some
studies, 20 core biopsies performed on patients eligible for
AS have been used to reduce the risk of undersampling pa-
tients and suggest that saturation biopsies may provide an
improved assessment of the extent and grade of disease in
men [29]. Conversely, other studies have shown that patients
undergoing saturation biopsy are more likely to progress to
treatment while on AS [30]. It is likely that patients who meet
the AS criteria on saturation biopsy may be at lower risk, and
the frequency of re-biopsy can safely extend.

Although the yield of repeat biopsies in diagnosing cancer
decreases with each subsequent biopsy, we have previously
demonstrated that an immediate (within 3–6 months), 12–14
core re-biopsy after the initial biopsy can provide valuable
information in discriminating patients who are considering
AS [24•, 31]. Based on these findings, at our institution, a
re-biopsy within 6 months after diagnosis is performed for
all patients considering AS after diagnosis of low-risk prostate
cancer to not only confirm men who have favorable risk dis-
ease, but also to identify patients who were understaged ini-
tially and select for patients who may benefit from earlier
curative intervention. In some situations, especially with larg-
er gland size over 30cm3 or in younger patients, MRI is now
being used to further inform this repeat strategy. In a study
looking at the ability of MRI-guided repeat biopsy to further
risk stratify patients with Gleason 3 + 3 prostate cancer on
active surveillance, at least 1 in 5 men experienced Gleason
score upgrading when biopsies were performed guided by the
presence of a suspicious MRI lesions with PSA
density < 0.15 ng/mL/mL and PI-RADS score < 3 predicting
no Gleason score upgrading [32]. These studies suggest that
low-risk prostate MRI and lower PSA density may reduce the
frequency of unnecessary follow-up biopsy procedures in men
on AS.

Fig. 1 Undersampled regions in patients with elevated PSAs and
negative biopsies can harbor cancer in patients with focal low-risk
disease. If there is concern for clinically significant prostate cancer,

areas that should be targeted and have higher yield on repeat biopsy
include the anterior apex of the prostate (a), as well as the lateral
crescents (b). PZ peripheral zone, CZ central zone, TZ transitional zone
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As seen in the various follow-up protocols (Table 1), the
optimal timing of subsequent biopsies after the first re-biopsy
varies between institutions. One recommendation is that a
repeat biopsy be performed within the first year. Additional
factors may be used to more accurately risk stratify patients
with the goal of reducing the number of subsequent unneces-
sary biopsies.

Clinicopathologic Tools for Calculating Risk
of Progression

Previous studies have suggested that patients with neg-
ative first repeat biopsies are at lower risk of disease
progression than those with a positive first repeat biopsy
(11 vs. 40%) [33]. Similarly, a positive confirmatory
biopsy was recently suggested to be the only predictor
of disease progression during AS [34]. In our experi-
ence, over half (53%) of patients considering AS under-
going immediate repeat prostate biopsy had no cancer
detected, with 17% of patients being upgraded, and the
remainder demonstrating no change [24•]. When evalu-
ating the patterns of positive and negative biopsies in
AS, men with repeatedly negative biopsies likely harbor
insignificant disease, with only 3% of men progressing
at the fourth prostate biopsy after a negative second and
third compared to 9% progression with a positive sec-
ond biopsy [35]. On multivariable logistic regression, a
negative confirmatory biopsy result was independently
associated with a decreased risk of progression (odds
ratio [OR] 0.28; 95% confidence interval [CI], 0.11–
0.70; P < .01) [35]. This repeat biopsy information
can be used to adjust the timing for follow-up biopsies.
At our institution based on this data, if no cancer is
detected on a confirmatory biopsy, we begin to space
out the timing of follow-up biopsies as they appear to
be at lower risk of disease progression. The details of
subsequent biopsies can help to further delineate risk
and in a subset of patients, this information can be
applied to decrease frequency of surveillance biopsies.

Numerous studies have demonstrated the prognostic value
of PSA density in choosing candidates for AS [36]. Studies
monitoring patients on AS have demonstrated that the PSA
density can also be of use in predicting failure. Recent studies
have shown that PSA density of >0.15 ng/mL/mL is an im-
portant predictor for disease progression [37]. In a study of
242 men with three or more biopsies and ≥3 years of follow-
up, the PSA density was associated with the risk of progres-
sion (OR 2.35; 95% CI, 1.31–4.22; P < .01) [35]. In the
Canary Prostate Active Surveillance Study (PASS) trial, 421
men experienced reclassification at the first AS biopsy, and
PSA density ≥ 0.15 (OR 1.9, 95% CI 1.1, 4.1) and body mass

index ≥35 kg/m2 (OR 2.4, 95% CI 1.1–5.7) was associated
with increased odds of reclassification [17].

While immediate re-biopsy when considering AS can
help mitigate concerns of undetected, more aggressive,
and higher grade disease, the true biology of prostate
cancer is difficult to predict based on prostate biopsy
alone [23, 38]. Many prognostic models have been de-
veloped to attempt to estimate the probability of disease
progression at the time of surgery, based on clinicopath-
ologic characteristics. While nomograms traditionally are
used to provide useful information regarding a patient’s
risk for harboring indolent verses aggressive disease at
the time of radical prostatectomy, these retrospective
models can also estimate disease in the AS setting.

Several recent studies have evaluated the performance
of radical prostatectomy-based prognostic tools in vari-
ous AS cohorts. Wang et al. compared the Kattan,
Steyerberg, Nakanishi, and Chun nomograms ability to
predict biopsy progression in an AS cohort of 273 pa-
tients. In their study, these nomograms had only modest
ability to predict AS failure, with area under the curve
ranging from 0.52 to 0.67 [39]. These nomograms were
developed based on higher risk populations who
underwent prostatectomy, and many rely on PSA, which
has been shown to be a poor predictor of Gleason score
upgrading [40]. At our institution, Truong et al. devel-
oped and externally validated the Biopsy-Integrated
Algorithm for Determining Gleason 6 Upgrading Risk
(BADGR) [41]. This nomogram differs from others in
that it was developed from an initial population of low-
risk patients with Gleason 6 prostate cancer on initial
biopsy who then underwent radical prostatectomy. In
addition, it incorporates PSA density which may more
accurately predict the risk of progression [40].
Importantly, this nomogram was validated in multiple
external populations [41]. Using this nomogram, we
have been able to generate an upgrading risk (UR)
which shows promise in being used as an adjunct in
predicting pathologic AS failure [42•]. When the
BADGR nomogram was compared to Partin and Dinh
tables, as well as the Kattan and Kulkarni nomograms,
Iremashvili et al. found that only the BADGR and
Kattan nomograms could provide adequate performance
in predicting biopsy progression [43••].

Although these models have shown value in predicting AS
failure, they have not been broadly integrated into AS proto-
cols but remain useful tools to help risk stratify and counsel
patients. One advantage of these nomograms is that benefit
may be generated at no additional cost in contrast to other
strategies employing molecular or radiologic approaches.
With more research, these may be incorporated with other
tools to help differentiate patients who are at higher risk that
need more frequent biopsies.

48 Page 4 of 9 Curr Urol Rep (2017) 18: 48



Non-PSA-Based Biomarkers and Molecular Testing
in Active Surveillance

The PSA test has undergone significant scrutiny in its role as a
tumor marker for prostate cancer. While PSA screening can
decrease disease-specific mortality, its lack of specificity
makes it a poor predictor of overall tumor aggressiveness
[40]. Many efforts have been made to develop non-PSA-
based tests to detect prostate cancer, and several have shown
some preliminary promise in predicting disease progression
on AS (Table 2).

The prostate cancer antigen 3 (PCA3) tests for non-coding
RNA in the urine after a prostatic massage. Some studies have
shown higher specificity for prostate cancer than serum PSA,
and it is currently FDA-approved for patients with a negative
biopsy who are considering further evaluation [44]. However,
when applied to AS patients, its utility has been controversial.
A study from John Hopkins found that when corrected for age
and diagnosis date, PCA3 could not be used to predict biopsy
progression [45]. Another urine marker that has shown possi-
ble utility is a gene fusion between transmembrane protease
serine 2 and the ERG transcriptional regulator (TMPRSS2–
ERG). In the Canary PASS trial, urinary PCA3 and
TMPRSS2–ERG levels collected at the time of enrollment
to AS were correlated with higher volume and higher
Gleason score prostate cancer; OR 1.67 (95% CI 1.10–2.52;
P = 0.02) for PCA3 and OR 1.24 (95% CI 1.01–1.53;
P = 0.05) for TMPRSS2:ER [46]. Furthermore, ERG expres-
sion in prostate biopsy tissue has also been found to have a
2.45-fold increased risk of disease progression while on AS at
2 years [47].

Commercial tests have also been developed that show
promise in risk stratifying patients for AS based on the biopsy
cancer tissue. The Prolaris® test which measures the ratio of
gene expression in 46 various cell cycle progression and
housekeeping genes generates a cell cycle progression score.

This score has been shown to be able to predict disease ag-
gressiveness and generate a prostate cancer mortality risk, as
well as predict adverse pathology and biochemical recurrence
following treatment with prostatectomy or radiation [48–51].
Similarly, OncotypeDx® is another genomic assay performed
on biopsy tissue which measures 17 various genes involved in
four different pathways associated with prostate cancer to gen-
erate a genomic prostate score. This test predicts the likelihood
of low-grade and organ-confined disease in patients undergo-
ing treatment with prostatectomy despite tumor heterogeneity
and under sampling at the time of biopsy [52, 53]. While both
tests can predict the presence of higher grade cancers and have
generated excitement in their ability to counsel patients re-
garding treatment versus AS, neither has been applied to co-
horts currently undergoing AS. It remains to be seen if these
tests can be used serially during AS, or if patients with lower
risk scores from these genomic tests can be safely monitored
with decreased biopsy frequency.

These non-invasive markers show promise; however, more
studies are needed to assess their role either alone or in com-
bination in risk stratifying patients during AS and refining
biopsy follow-up.

Impact of Multiparametric MRI in Enhancing
Prostate Cancer Detection

In the last several years, MRI technology has progressed to the
point of enabling many established prostate cancer lesions to be
visualized and characterized. Advancements in multiparametric
MRI (mpMRI) consisting of T1, T2, diffusionweighted imaging
(DWI), and dynamic contrast enhancement (DCE) have shown
promise indetectinghighergrade, higher volumecancers [54]. In
addition, increased magnet strength to 3.0 T (and higher) has
improvedMRI resolution and reduced the need for an endorectal
coil. While interpreting the multiple sequences involves a

Table 2 Non-PSA-based markers for prostate cancer

Marker Description Marker utility

PCA3 Non-coding RNA expressed solely in the prostate, measured in
the urine

Increased specificity for prostate cancer compared to PSA;
non-invasive test, however utility in predicting AS
reclassification is controversial

TMPRSS2–ERG Serine protease fusion gene measured in the urine Levels are increased in patients with prostate cancer;
non-invasive and can be useful in identifying patients with
higher risk disease during active surveillance. These patients
may require more frequent biopsies

Prolaris ® Measures the gene expression of 31 cell cycle progression genes
and 15 housekeeping genes on prostate biopsy samples

Can predict prostate cancer-specific mortality and adverse
features at time of prostatectomy; low scores can possibly be
used to space out biopsies

OncotypeDx® Measures the gene expression of 17 genes involved in androgen
signaling, cellular organization, stromal response, and cellular
proliferation on prostate biopsy samples

Can predict the presence of adverse pathology and is useful in
counseling patients towards treatment versus active
surveillance; absence of high risk pathology might flag
patients who can have less intense biopsy regimens
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significant learning curve, in the hands of an experienced radiol-
ogist, the new Prostate Imaging Reporting and Data System ver-
sion 2 (PI-RADSv2) reporting scheme has been developed to
assess risk of clinically significant prostate cancer [55]. Prostate
lesion scores from 1 to 5 to designate risk, with PI-RADS 1
representing “very low”, and 5 representing “very high” risk.
Recently, theAmericanUrologicAssociation inconjunctionwith
the Society forAbdominalRadiology released a consensus state-
ment, recommending prostate MRI for any patient with prior
negative biopsy who has persistent clinical suspicion
for prostate cancer and who is under evaluation for a
possible repeat biopsy [56].

Although mpMRI can identify suspicious lesions, prostate
biopsies still must be performed to guide AS protocols.
“Cognitive”MRI-guided biopsies can be rapidly incorporated
into clinical practice. This entails a TRUS-guided biopsy
aimed at the area of interest visualized on a previously
reviewed MRI. This generates reasonable sensitivity in the
hands of an experienced urologist [57••]. Newer MRI-US fu-
sion devices are available, in which a three-dimensional re-
construction of the prostate and lesion can be overlaid with
real-time ultrasound and biopsy needle tracking. In the recent
PROFUS trial, a prospective, blinded comparison between
visual, cognitive targeting to fusion biopsies, the fusion biop-
sies were able to better detect smaller lesions [57••]. In a
prospective study in AS patients, UroNav fusion-targeted bi-
opsy was 6.3 times more likely to yield a core positive for
Gleason 7 cancer compared with TRUS only (25% of 141
versus 4% of 874, P < 0.001) suggesting increased ability to
detect clinically significant prostate cancer [58]. However,
these platforms are costly, require significant time that is not
reimbursed, and require close coordination between radiolo-
gists and urologists.

Critical analysis of mpMRI has shown that this technology
can be useful in risk stratifying patients based on lesion size,
extent, and potentially even predict histologic grade. Studies
have identified limitations to mpMRI, which has been shown
to have a good negative predictive value and moderate posi-
tive predictive value [59, 60]. PI-RADS v2 scores of 4–5
correctly identify 94–95% of tumors of any Gleason
score > 0.5 mL, but is limited in its detection of even
Gleason 4 + 3 tumors <0.5 mL [61, 62]. In a recent study
comparing mpMRI to radical prostatectomy, over 20% of sig-
nificant lesions were missed [63]. When comparing mpMRI
and final radical prostatectomy pathology, MRI also has a
positive predictive value of 91.2% in predicting organ-
confined disease and a negative predictive value for
extracapsular extension of 89.6% [64]. Thus, while MRI is
able to accurately detect larger and higher grade tumors, it is
limited in its ability to detect smaller lesions that may be
present in AS patients. Nevertheless, it can still be useful in
surgical planning and have utility in monitoring disease pro-
gression in future AS protocols.

MRI shows promise in playing a larger role in AS, but it
has not yet been uniformly applied to AS protocols. Starting in
2009, the Sunnybrook, Toronto cohort began to integrate
mpMRI with their protocol to evaluate those with concerning
PSA kinetics [12]. While their studies are preliminary, due to
the success and safety of current AS protocols, up to 55% of
patients avoided any treatment, without the benefit from MRI
[12]. In the newest PRIAS protocol, a modification was made
in 2015, where mpMRI with a targeted biopsy began to sup-
plant switching to treatment [16]. In a small study, MRI dem-
onstrated progression in an AS population in 14 (12%) of 114
patients and findings of extracapsular extension in 9 of these
patients [65]. Compelling data is accumulating for a role for
MRI in the initial evaluation of patients being considered for
AS.We have also begun using serial mpMRI during AS in our
own practice to reduce the need for biopsies especially in AS
patients beyond 2 years of follow-up.

Is There an End to Active Surveillance and Repeat
Biopsies?

AS is useful in the management of low-risk prostate cancer
patients as it avoids treatment morbidity while still providing
the ability to offer potentially curative treatment to those who
progress. These criteria for AS progression are outlined in
Table 1. Watchful waiting (WW) is another strategy that aims
to manage symptoms of prostate cancer progression in older
patients with substantial comorbidities and limited life expectan-
cy. As patients are monitored on AS protocols over time, many
patients will not progress, and their life expectancy will change
to a point where curative treatment is no longer indicated. At this
point, a switch to watchful waiting is made, with less frequent
follow-up and possibly no further prostate biopsies. The time
point in which to switch from AS to WW is not clearly defined
and the decision is based on complex patient-centered discus-
sions. Due to the personalized nature of these assessments, at-
tempts have been made to better characterize trends in this tran-
sition. In a Swedish population of 7356 people over a 10-year
period, 48% of men with very low-risk prostate cancer were
eventually switched from AS to WW. When stratified by age,
10% of 55-year-old men switched to WW, and 50% of other-
wise healthy 70-year-old men switched [66].

The decision to switch is often made based on a patient’s
age and comorbidities, at a point where “curative interven-
tion” may not improve life expectancy. In a 23-year-follow-
up study of 695 men randomized to watchful waiting or sur-
gery, men older than 65 years of age at diagnosis had no
reduction in mortality with radical prostatectomy; however,
they did have a decreased risk of metastasis and need for
palliative treatment [67]. Men younger than 65 had a reduc-
tion in prostate cancer-specific death after surgery [67]. In
2017, the International Society of Geriatric Oncology
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(SIOG) released updated guidelines on the management of
prostate cancer in patients >70 years old [68••]. They strongly
emphasize the heterogeneity of elder patients, and that these
patients should be managed according to their individual
health status and not according to chronologic age. While
comprehensive geriatric assessment tools exist, they are often
time-intensive and require specialists. The SIOG recommends
a short eight question (G8) assessment for geriatric patients.
This screening tool is recommended in the European
Association of Urology (EAU) guideline for management of
prostate cancer, and studies have shown that low G8 scores
strongly predict mortality [69, 70]. This questionnaire evalu-
ates food intake, weight loss, mobility, neuropsychological
problems, BMI, number of prescription drugs taken, self-
assessment of health, and age. This screening tool can quickly
stratify patients into “fit” patients who will tolerate and may
benefit from any treatment, and those who are “frail”, who
deserve further geriatric assessment [68••].

While many studies demonstrate the benefits of watchful
waiting and active surveillance, the psychological burden of
AS andWWis also being studied, and patient preference must
be factored into the decision to continue AS. One study found
that 9% of patients discontinuedAS on their own, due to either
fear of cancer or anxiety associated with the uncertainty of
biopsy results [71]. In our unpublished experience, we found
that 12% of patients elected to pursue definitive treatment over
continued AS out of anxiety, rather than reclassification from
biopsy results. In community practice, this burden was em-
phasized in the SEER (Surveillance, Epidemiology and End
Results)-Medicare database where only 5–11% of patients
adhered to the frequency of monitoring recommended by ma-
jor prospective AS programs [7•].

Ultimately, the discussion of when to switch to watchful
waiting should be driven by the urologist’s desire to minimize
morbidly to the patient. Continued education of both patients
and physicians will help providers make appropriate clinical
decisions that maximize patient quality of life without
impacting survival.

Conclusions

An early repeat biopsy in patients considering AS can help to
reduce the risk missing clinically significant cancer, and more
accurately identify patients whowould benefit from treatment.
MRI is also a useful adjunct for improving the detection of
clinically significant disease in this population and may be
used to decrease the biopsy rates in patients undergoing longer
term follow-up. In addition, nomograms and non-PSA-based
markers are valuable tools that can help risk stratify a patient’s
disease. However, until further studies are able to delineate the
risks, benefits, and cost effectiveness of these tools in guiding
patients towards more or less frequent biopsies, urologists

should familiarize themselves with the utility of each in order
to better counsel patients.
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