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Abstract

Context: Prostate cancer (PCa) remains an increasingly common malignancy world-
wide. The optimal management of clinically localized, early-stage disease remains
unknown, and profound quality of life issues surround PCa interventions.
Objective: To systematically summarize the current literature on the management of
low-risk PCa with active surveillance (AS), with a focus on patient selection, outcomes,
and future research needs.
Evidence acquisition: A comprehensive search of the PubMed and Embase databases
from 1980 to 2011 was performed to identify studies pertaining to AS for PCa. The search
terms used included prostate cancer and active surveillance or conservative management
or watchful waiting or expectant management. Selected studies for outcomes analysis had
to provide a comprehensive description of entry characteristics, criteria for surveillance,
and indicators for further intervention.
Evidence synthesis: Data from seven large AS series were reviewed. Inclusion criteria
for surveillance vary among studies, and eligibility therefore varies considerably
(4–82%). PCa-specific mortality remains low (0–1%), with the longest published median
follow-up being 6.8 yr. Up to one-third of patients receive secondary therapy after
a median of about 2.5 yr of surveillance. Surveillance protocols and triggers
for intervention vary among institutions. Most patients are treated for histologic
reclassification (27–100%) or prostate-specific antigen doubling time <3 yr (13–
48%), while 7–13% are treated with no evidence of progression. Repeat prostate biopsy
with a minimum of 12 cores appears to be important for monitoring patients for
changes in tumor histology over time.
Conclusions: AS for PCa offers an opportunity to limit intervention to patients who will
likely benefit the most from radical treatment. This approach confers a low risk of
disease-specific mortality in the short to intermediate term. An early, confirmatory
biopsy is essential for limiting the risk of underestimating tumor grade and amount.
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1. Introduction

Prostate cancer (PCa) continues to pose significant health

care challenges worldwide. Estimates show that it remains

the number one cancer diagnosis in North American and

European men, with age-adjusted incidence rates of 85.6

and 59.3 per 100 000, respectively [1]. PCa treatment

effects, however, can be profound and prolonged. Although

published single-institution series describe varying func-

tional outcomes with PCa treatment, findings from larger,

diverse data sets relate substantial rates of urinary and sexual

dysfunction [2]. Many contemporary prostate tumors

are estimated to have a protracted natural history and

pose little threat to patients during their lifetime. Despite

this evidence, the majority of men with newly diagnosed

PCa undergo some form of aggressive treatment regardless

of risk, and the changing landscape of PCa has led to

concerns regarding overdiagnosis and overtreatment.

Active surveillance (AS) and organ-sparing focal therapies

have emerged as alternative treatment options for men

with early-stage disease and continue to be intensely

investigated.

The American Urological Association, European Associa-

tion of Urology, and the National Comprehensive Care

Network have all published guidelines for the treatment of[(Fig._1)TD$FIG]
Fig. 1 – Preferred Reporting Items for Systema
localized PCa that include AS [3–5]. In addition, the US

National Institutes of Health recently issued a consensus

statement on AS for managing men with localized PCa [6].

Despite these guidelines, many uncertainties remain, includ-

ing the long-term all-cause and disease-specific mortality,

optimal patient selection, surveillance strategies, and trig-

gers for intervention. The goal of this review is to summarize

the current state of the literature while discussing ongoing

and future needs with unanswered questions. Updates from

major published series with longer follow-up periods are

reviewed, with a focus on expanding eligibility, surveillance

strategies, and triggers for intervention.

2. Evidence acquisition

A systematic review of the electronic databases PubMed

and Embase from 1980 to 2011 was performed according to

Preferred Reporting Items for Systematic Reviews and

Meta-analysis statement guidelines and limited to the

English language (Fig. 1). The search terms used included

prostate cancer and active surveillance or conservative

management or watchful waiting or expectant management.

Selected studies for outcomes analysis had to provide a

comprehensive description of the demographic and disease

characteristics of the men at the time of diagnosis, provide
tic Reviews and Meta-analysis flowchart.



Table 1 – Inclusion criteria for active surveillance by institution*

Institution Clinical stage PSA Gleason grade Total positive cores Single core positivity Other

Johns Hopkins [7,8] �T2a – �3 + 3 �2 �50% PSA DT �0.15

University of Toronto [9] NS �10 �3 + 3* NR NR –

UCSF [10] �T2a �10 �3 + 3 �33% �50% –

ERSPC (PRIAS criteria) [11] �T2a �10 �3 + 3 �2 NR PSA DT �0.2

Royal Marsden Hospital [12] �T2a �15 �3 + 4 �50% NR –

MSKCC [13] �T2a �10 �3 + 3 �3 �50% –

University of Miami [14,15] �T2a �10 �3 + 3 �2 �20% –

PSA = prostate-specific antigen; PSA DT = prostate-specific antigen doubling time; NS = not stated; NR = not recorded; UCSF = University of California, San

Francisco; MSKCC = Memorial Sloan-Kettering Cancer Center.
* Prior to 2000, men >70 yr of age with a PSA �15 and Gleason score �3 + 4 were included.
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inclusion criteria for surveillance, and include a protocol for

following patients prospectively for signs of progression.

Results were first screened for relevance to the topic and for

inclusion criteria. Abstracts were reviewed for data analysis.

Review articles and multiple papers from the same data sets

were excluded. Raw data from tables were used whenever

possible for results summary.

3. Evidence synthesis

3.1. Criteria for active surveillance

Criteria for AS set forth from published series are shown in

Table 1 [7–15]. First described in 1994, and then updated in

2004, the Epstein criteria integrate biopsy criteria with

clinical data to identify potentially low-risk tumors and are

among the most commonly used methods to identify low-

risk disease [16,17]. Characteristics of ‘‘insignificant’’ tumors

include clinical stage T1; Gleason pattern �3 in the biopsy

specimen (ie, no Gleason pattern 4); and either (1) prostate-

specific antigen (PSA) density of�0.1 ng/ml per gram, two or

fewer positive biopsy cores (minimum of six cores taken),

and no cores with >50% involvement or (2) PSA density of

�0.15 ng/ml per gram and cancer<3 mm on only one biopsy

core (minimum of six cores taken). Most clinicians incorpo-

rate low Gleason grade (�6), low clinical stage (�T2a), and

low PSA values (�10) with estimates of tumor volume from

the biopsy when selecting patients for contemporary AS. Use

of more stringent criteria for entry will limit the number of

men offered surveillance, and it remains unknown whether

the most ‘‘conservative’’ selection criteria are optimal.

Although some series describe results of surveying men

with Gleason 7 (3 + 4) tumors, most limit this approach to

men with Gleason 6 tumors [9,18–20]. Most centers do not

have strict criteria with regard to patient age, and older men

may opt for surveillance despite some higher-risk features,

choosing to monitor their disease for early signs of

progression when secondary local therapy can still be

offered. When different criteria for AS are compared, there

is a clear trade-off between sensitivity and specificity for

predicting insignificant or organ-confined disease [21]. This

trade-off equates with stricter criteria accurately selecting

more men with lower-risk disease at the sake of excluding

some potential candidates. Misclassification of insignificant

disease based on entry criteria range from 22% to 33% of men

[21]. Despite these differences, overall estimated 5-yr
biochemical recurrence (BCR)–free survival is good, with

no differences between groups.

3.2. How many men are candidates for this approach?

Data from the Unites States–based Cancer of the Prostate

Strategic Urologic Research Endeavor registry suggest that

36% of men diagnosed with PCa are considered low risk by

D’Amico criteria. Estimating the percentages of men eligible

for surveillance is sensitive to the criteria used and the

disease characteristics of contemporary men presenting

with PCa. In PSA-screened American men undergoing

radical prostatectomy (RP), rates range from 7% to 69.1%

[21,22]. Within the British Association of Urological

Surgeons Cancer Registry, based in a country with a

relatively low rate of PSA screening, only 9% of newly

diagnosed PCa cases between 2000 and 2006 met criteria

for low-risk disease, defined as having Gleason 6 histology,

PSA <10, and clinical stage T1c–T2a [23]. It is likely that

increased use of PSA screening with concomitant lowering

of PSA thresholds for biopsy lead to a higher proportion of

men diagnosed with disease amenable to AS. Clearly, the

most stringent or conservative criteria limit the number of

eligible men and likely exclude some potential candidates.

3.3. Treatment-free survival, disease-specific mortality, and

all-cause mortality

All reviewed series describe strict inclusion criteria for AS at

their institution largely based on low clinical stage, low PSA,

well-differentiated tumor histology, and estimates of small

tumor volume from prostate biopsy (Table 1). It is

important to note, however, that many patients described

in these series were included retrospectively and did not

meet the ‘‘strictest’’ criteria often used in contemporary AS

protocols. Table 2 depicts the reported outcomes from the

reviewed AS series [24–27]. Not unexpectedly—and despite

varying entry criteria—the disease-specific and all-cause

survival over the short term is high. Up to 1/3 of patients

receive further treatment after a median of about 2.5 yr of

surveillance. The cohort from Toronto, Canada, reported the

longest median follow-up—of 6.8 yr [9]. The median age of

men in this series is generally older (70 yr of age) than the

other series, which likely contributes to the higher all-cause

mortality noted. This cohort contains both low-risk and

intermediate-risk men (30% of patients), with men older



Table 2 – Summarized key findings from the largest published series within the past 2 yr

Institution Yr Age,
median

n Follow-up, yr,
median

No. treated
(%)

Time to
treatment,

median

Primary
trigger for
treatment

Treated
at 2 yr, %

PCSM,
%

ACM,
%

Johns Hopkins [8] 2011 66 769 2.7 255 (33) 2.2 Histology 19 0 2

University of Toronto* [9] 2010 70.3 450 6.8 135 (30) NR PSA 16 1 21.4

UCSF* [24] 2011 61.9 649 3.9 113 (30)** 3.5 Histology – 0 3

ERSPC* [25] 2009 66 988 3.9 197 (32) 2.6 NR 22 0.2 11.2

Royal Marsden Hospital* [12] 2008 67 326 1.8 65 (20) 1.3 PSA NR 0 2

MSKCC [13,26] 2011 62 238 1.8*** 25 (11) NR Histology NR NR NR

University of Miami [15,27] 2011 64 272 2.9 67 (25) 2.6 Histology NR 0 2

PCSM = prostate cancer–specific mortality; ACM = all-cause mortality; NR = not recorded; PSA = prostate-specific antigen; UCSF = University of California, San

Francisco; ERSPC = European Randomized Study of Screening for Prostate Cancer; MSKCC = Memorial Sloan-Kettering Cancer Center.
* Studies with some men having Gleason >3 + 3 disease.
** Percentage treated is of 337 men meeting strict inclusion criteria.
*** Median follow-up for patients without progression.
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than 70 yr of age included with PSA values up to 15 ng/ml

and Gleason scores up to 3 + 4. The 5- and 10-yr cancer-

specific survival rates were 99.7% and 97.2%, respectively,

and the authors report five PCA-specific deaths that are

discussed in detail in a separate manuscript [28]. Of note, all

patients who died from PCa (n = 5) had a rapid PSA doubling

time (DT) of <1.6 yr, with only three men undergoing

radical therapy. All patients had a PSA value <10 at

diagnosis but were found to have Gleason 7 disease on

repeat biopsy.

Using more expanded selection criteria, investigators

from Johns Hopkins University have prospectively followed

men expectantly with suspected low-risk PCa since 1995.

Epstein et al. previously demonstrated that low PSA density

predicts for small, organ-confined prostate tumors based on

pathologic findings at the time of RP [16]. Based on this

work, the group from Johns Hopkins University defines

low-risk disease as Gleason score�6, clinical stage�T1c, PSA

density�0.15, two or more positive biopsy cores, and�50%

single-core involvement. This study reports a median

follow-up of 2.7 yr, with no deaths attributable to PCa

and no cases of metastatic disease [8].

One of the larger series consists of 988 men, with a

median follow-up of 3.91 yr, from the European Random-

ized Study of Screening for Prostate Cancer (ERSPC) [25].

The authors report an estimated 10-yr PCa-specific survival

of 100%, with one patient dying from PCa 11 yr after

diagnosis. Again, it is important to note that many men

were included retrospectively, and only 62% of this cohort
Table 3 – Outcomes from confirmatory or first surveillance prostate b

Study No. or cores at
diagnosis, median

Time to first
biopsy c

Johns Hopkins [8] NR 1.3 yr (mean)

UCSF [34] 6–12 12–16 mo

MSKCC [13] 10 <3 mo

PRIAS [35] 8 1.03 yr (median)

Royal Marsden Hospital [36] NR 1.5–2.0 yr

University of Miami [15] 10 (min) NR

NR = not recorded; UCSF = University of California, San Francisco; MSKCC = M

International: Active Surveillance.
* Beyond inclusion criteria for institution.
met the strictest criteria for low-risk disease as defined by

Prostate Cancer Research International: Active Surveillance

(PRIAS) [29]. Eligible men for PRIAS met fairly stringent

entry criteria: clinically localized disease (cT1–T2), PSA

level <10, Gleason score �6, PSA density �0.2, and no more

than two prostate biopsy cores involved with cancer. The

initial publication from this series after a median follow-up

of 1.02 yr showed a treatment-free survival of 73% after 2 yr,

with no deaths from PCa to date.

3.4. Outcomes from repeat biopsy

Repeat prostate biopsies over time have been incorporated

into most surveillance strategies. As Gleason grade remains

one of the greatest predictors of prognosis for men with PCa,

it is important to identify higher-grade disease that may not

be best managed expectantly. It has been recognized for

some time that many men undergoing immediate RP after

cancer diagnosis are found to have higher-grade disease

than known preoperatively, and this risk of clinical under-

grading with a 12-core biopsy is estimated to be 20–30%

[22,30,31]. Biopsy technique can affect both overall and

clinically significant prostate tumor detection. Extended

biopsy schemes with laterally directed biopsies have

proven superior to sextant biopsies for PCa detection [32].

It is unknown whether changes in histology over time

represent tumor de-differentiation and growth or simply

tissue undersampling; however, it is likely a combination of

the two [33]. Serial prostate biopsy serves to identify both
iopsy

No
ancer, %

No
change, %

Increased
grade, %

Increased cores or percentage
of positivity*, %

NR NR 13.8 16.8

24 53 21 NR

26 57 16 22

36.6 41.9 8.9 17.2

21 61 28 9

50 46 2.5 1.5

emorial Sloan-Kettering Cancer Center; PRIAS = Prostate Cancer Research
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situations, with the early ‘‘confirmatory’’ biopsy aimed at

minimizing the risk of undersampling. Table 3 displays the

pathologic outcomes after the first repeat biopsy from the

series identified [34–36]. Investigators from Memorial

Sloan-Kettering Cancer Center used a strategy of early

(within 3 mo) confirmatory biopsy in a cohort of men on AS

[13]. Twenty-seven percent of men were identified with

adverse pathologic features on 12-core confirmatory

biopsy, rendering them ineligible for surveillance per their

protocol, while 26% of men demonstrated negative histolo-

gy. A follow-up analysis with a larger sample size suggests

that up to 35% of men may no longer be candidates after

immediate rebiopsy [26].

Within the PRIAS cohort, 78.5% of men had either no

cancer detected or cancer still meeting all criteria for

surveillance after a confirmatory biopsy [35]. Nine percent

of men had higher Gleason grade disease found, while 17%

had higher-volume disease. Overall, 21.5% had adverse

pathologic features after the first surveillance biopsy,

rendering them ineligible for surveillance. Multivariate

analysis showed that higher PSA density and more positive

cores at diagnosis (2 vs 1) were associated with higher grade

or higher cancer volume at repeat biopsy.

The time interval for surveillance prostate biopsy also

varies among the series reviewed. PRIAS recommends

prostate biopsy at 1, 4, and 7 yr, while men from the Johns

Hopkins group are followed with yearly biopsies. With a

median follow-up of 54 mo after diagnostic biopsy,

University of California, San Francisco (UCSF) investigators

described the results of multiple surveillance biopsies over

time [34]. The risk of grade progression with subsequent

surveillance biopsies ranged from 22% to 30% with each

biopsy round, with the majority of upgrades being to

Gleason 3 + 4 disease.

3.5. The role of prostate-specific antigen in active surveillance

The value of PSA kinetics over time for predicting disease

progression on AS remains unknown. Monitoring PSA over

time for men on AS is based on the correlation between high

PSA velocity in the year before diagnosis and PCa mortality

after treatment [37,38]. PSA DT—the period of time it takes

for the PSA to double in value—can be calculated using

several methods, and the Toronto group uses a general

linear mixed model considering at least eight PSA values to

assess risk and account for PSA fluctuations between

measurements [39,40]. Although arbitrarily selected, most

series describe PSA testing every 3 mo.

Klotz et al. originally used a PSA DT cut-off <2 yr to

recommend treatment; however, they increased this value to

<3 yr, which applied to approximately 20% of this cohort [9].

Among men on AS from the ERSPC, 44% had a prolonged PSA

DT (negative or >10 yr) [41]. Overall, 7.3% of men

experienced PSA DTs <2 yr. Within a subgroup of patients

remaining on AS from the Toronto series, after a median

follow-up of 6.1 yr, 38% had at least one PSA value >10, 37%

had a PSA DT <2 yr at least once, and 42% had a PSA velocity

(PSAV) >2 ng/ml per year at some point during surveillance

[39]. None of these men died from PCa, and none showed
evidence of metastatic disease over the period of study.

Although men from this cohort already selected for

treatment were not included in this analysis, it does suggest

that PSA kinetics are not static, and single PSA trigger points

should be interpreted carefully. Further questioning the role

of PSA changes over time for men on AS, the Johns Hopkins

group showed no correlation between PSA DT and adverse

pathology at surveillance biopsy or RP for those who

eventually underwent surgical management [42]. Similarly,

within the UCSF cohort, little concordance was found

between PSAV and biopsy progression [43]. Although 23%

of men eventually progressed histologically, only a single

patient had a PSA DT <3 yr. Conversely, within the PRIAS

cohort, 181 men had PSA DT <3 yr, which was associated

with disease reclassification after repeat biopsy [35]. Data

from the Royal Marsden cohort suggest that PSAV may be

more predictive than PSA DT, showing that a PSAV>2.0 ng/ml

per year was significantly associated with Gleason grade

change from 3 + 3 to �3 + 4, more than half of the cores

positive for cancer, or primary Gleason grade �4 [20].

When interpreting these data, it is important to consider

the indications for repeat biopsy in the differing studies, as

ascertainment bias can lead to stronger associations if men

with rising PSA values were more likely to undergo frequent

biopsy. In practice, PSA changes are unlikely to justify

treatment in isolation but may prompt an earlier surveil-

lance biopsy. A lack of histology progression with rising PSA,

however, may prompt intervention.

3.6. The role of imaging

The lack of adequate imaging modalities for early-stage PCa

has been a critical issue for AS. Most men with low-risk PCa

have normal ultrasound findings, and serial transrectal

ultrasound thus far has not proved beneficial for tumor

characterization or monitoring for disease progression [10].

Multiple investigators have evaluated magnetic resonance

imaging (MRI) for PCa, as this modality offers advantages

over other imaging modalities, including enhanced delin-

eation of pelvic anatomy as well as the opportunity for

functional assessment.

As a potential screening tool for AS candidates, findings

for extracapsular disease may predict a higher rate of biopsy

progression than men with normal MRI findings [13]. MRI

with spectroscopic imaging was performed at the time of

cancer diagnosis on 114 men from the UCSF cohort [44].

Seventy-five percent of men had either concerning lesions

or metabolic activity suggestive of cancer. When comparing

visible anatomic lesions to spectroscopically functional

lesions only, the anatomic MRI was associated with biopsy

progression and receipt of treatment. Recently, diffusion-

weighted MRI techniques have been applied to prostate

imaging and may improve tumor imaging over standard

MRI [45].

Other investigators studied the ability of MRI findings to

predict high-risk disease features at the time of RP for men

with presumed low-risk disease (based on 21-core diag-

nostic biopsy) and found no independent predictive value;

therefore, the role of MRI for AS remains unclear [46].



E U R O P E A N U R O L O G Y 6 2 ( 2 0 1 2 ) 9 7 6 – 9 8 3 981
As technology continues to improve, however, prostate

imaging will likely become important and remains an

important avenue of investigation for selecting and moni-

toring men with PCa for surveillance.

3.7. Progression to treatment: outcomes from delayed

intervention

Estimating the number of men who will progress on AS is

highly sensitive to the definition of progression chosen and

the criteria used to select AS candidates. Many clinicians

define progression as changes in PSA over time, the detection

of higher-volume or grade cancer on surveillance biopsy, or

concerning changes on physical exam of the prostate,

although palpable changes of early prostate tumors are

likely rare. In truth, many cases of progression are likely

better described as disease reclassification, especially during

the early periods of AS, as more sampling of the prostate is

performed with rebiopsy. As men progress or are reclassi-

fied beyond the initial inclusion criteria of their institution

(ie, they no longer meet the entry criteria), treatment is

often recommended. It is important to note, however, that

not all men considered progressors undergo immediate

treatment, just as a subset of men elect to have treatment

with no change in their clinical condition.

Anxiety over the uncertainty of the future or fear of

losing the opportunity for a cure is an important driver of

treatment [47]. In the series from the University of Toronto,

for example, PSA DT <3 yr is the primary outcome driving

treatment, while other series are much more sensitive to

pathologic changes over time [8–10]. A more objective end

point in AS series is the number of men remaining on

surveillance after a specified time interval, or treatment-free

survival. Table 2 lists the number of men in each series who

ultimately received active treatment, which ranges from

11% up to 32% with longer median follow-up.

Several papers have described the outcomes from

delayed intervention after a period of AS [48–50]. In one

of the earliest reports from Johns Hopkins, rates of

‘‘noncurable’’ PCa after delayed intervention were low

(23%) and did not differ from men undergoing immediate

surgery [50]. Of patients with sufficient data within the

Toronto cohort (n = 117), 50.4% had BCR after secondary

therapy. This number must be tempered by the fact that this

cohort contains some men with intermediate-risk disease

and that relatively few men have been treated. Also,

although this may seem like a high percentage for a group of

men who were AS candidates, when viewed as a whole, this

represents 50% of the 28% who underwent treatment. In

other words, 86% of men remained untreated or without

secondary treatment failure.

Of 27 men undergoing RP after progression from the

PRIAS study, 17% had evidence of pT3a disease on final

pathology, and 38% had positive surgical margins. Duffield

et al. reported on the outcomes after RP for 48 men

previously on AS from the Johns Hopkins cohort. The mean

time from first biopsy to prostatectomy was 29.5 mo. Only

one patient had lymph node involvement at the time

of surgery, and one patient had seminal vesicle invasion.
Sixty-five percent of men had organ-confined (pT2) disease,

and 27% of men had indolent disease defined pathologically

as organ-confined disease with a dominant nodule

<0.5 cm3 in size and no Gleason pattern 4 or 5. The authors

also noted that tumors where the predominant nodule was

>1 cm3 were located in the anterior aspect of the prostate,

leading them to suggest that all patients undergoing

surveillance biopsies should have anterior zone sampling.

3.8. Expanding the criteria for active surveillance

As the most conservative inclusion criteria for AS limit the

number of candidates for this approach, it becomes

important to identify criteria to possibly expand the pool

of patients who can be offered AS. Patient factors must be

considered along with tumor characteristics, as clinicians

may tolerate some higher-risk features in older men or men

with significant comorbidities. Men with Gleason 7 cancer

otherwise meeting the criteria for surveillance based on

stage, PSA, and estimates of tumor volume have been

managed with AS. With a median follow-up of 3.4 yr,

actuarial PCa-specific and all-cause 6-yr survival of 21 men

were 100% and 68%, respectively [11]. The UCSF group

studied 90 men with intermediate-risk disease within their

AS cohort, as defined by the validated UCSF Cancer of the

Prostate Risk Assessment score 3–5 [18]. Thirty-two percent

of this cohort had Gleason 7 disease with higher % biopsy

cores positive, median PSA was 10.3 ng/ml, and 38% were

clinical stage T2. Of 63 men having at least one surveillance

biopsy, 30% were upgraded over time. Progression-free

survival was 61% at 4 yr, and 35% of men from this cohort

ultimately received secondary treatment—rates not dissim-

ilar for primarily low-risk men on surveillance. Ideally,

advances in PCa imaging and biomarker discovery will

allow the inclusion criteria for surveillance to expand.

3.9. Active surveillance and clinical trials

Ideally, answers to questions regarding entry criteria and

outcomes from conservative management of PCa would

come from well-designed, randomized clinical trials. Along

with ongoing data from the series presented in this article,

single-armed AS trials will answer many questions with this

approach as well as hopefully identify markers for appropri-

ate patient selection and early evidence of progression [51].

Accruing trials such as the Prostate Active Surveillance Study

[51] and PRIAS offer prospectively collected data for men on

AS, while the British Prostate Testing for Cancer and

Treatment trial aims to compare surveillance with RP and

radiation therapy for localized PCa in a randomized fashion.

AS also offers a unique opportunity for therapeutic and

intervention studies by allowing for repeat biospecimen

collection over time. Many men on AS may also be

motivated to pursue dietary and lifestyle changes that

may alter the course of disease. Early data suggest that such

modifications may help maintain and even improve quality

of life as well as reduce the risk of men proceeding to

secondary treatment, perhaps through relieving patient

anxiety over doing ‘‘nothing’’ [52]. The Prostate Cancer
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Lifestyle Trial, a randomized trial comparing intensive

dietary and lifestyle modifications for men on AS compared

to usual care, reported significantly lower rates of second-

ary PCa treatment for the intervention arm at 2 yr [53].

Specific to men on AS, an ongoing multicenter study

sponsored by the Cancer and Leukemia Group B is testing

whether a dietary intervention can delay time to ‘‘progres-

sion,’’ defined by PSA >10 ng/ml [54].

4. Conclusions

As AS series continue to mature, data show that disease-

specific mortality remains low, with moderate rates of

intervention over the first few years. Decisions regarding

management of localized PCa, including AS, should be made

with an individualized approach after careful risk assess-

ment. Men should be counseled upfront on the need for

ongoing surveillance as well as the definitions of progression

that may lead to a recommendation for treatment. A

confirmatory biopsy within the first year is critical to

limiting the risk of undergrading.
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