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Abstract: In the last decade, active surveillance (AS) has emerged as an acceptable choice for low-risk
prostate cancer (PC), however there is discordance amongst large AS cohort studies with respect to entry
and monitoring protocols. We systematically reviewed worldwide AS practices in studies reporting >5 years
follow-up. We searched PubMed and Medline 2000-now and identified 13 AS cohorts. Three key areas
were identified: (I) patient selection; (II) monitoring protocols; (III) triggers for intervention—(I) all
studies defined clinically localised PC diagnosis as T2b disease or less and most agreed on prostate-specific
antigen (PSA) threshold (<10 pg/L) and Gleason score threshold (3+3). Inconsistency was most notable
regarding pathologic factors (e.g., number of positive cores); (IT) all agreed on PSA surveillance as crucial
for monitoring, and most agreed that confirmatory biopsy was required within 12 months of initiation. No
consensus was reached on optimal timing of digital rectal examination (DRE), general health assessment or
re-biopsy strategies thereafter; (III) there was no universal agreement for intervention triggers, although
Gleason score, number or percentage of positive cancer cores, maximum cancer length (MCL) and PSA
doubling time were used by several studies. Some also used imaging or re-biopsy. Despite consistent high
progression-free/cancer-free survival and conversion-to-treatment rates, heterogeneity exists amongst
these large AS cohorts. Combining existing evidence and gathering more long-term evidence [e.g., the
Movember’s Global AS database or additional information on use of magnetic resonance imaging (MRI)] is

needed to derive a broadly supported guideline to reduce variation in clinical practice.
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Introduction

Prostate cancer (PC) is the second most common cancer
diagnosis and the fifth leading cause of cancer mortality
in men (1). In 2012, 1.09 million men were diagnosed
worldwide, thus representing a substantial public health
burden. The use of prostate specific antigen (PSA)
testing and improvements in diagnostic procedures such
as imaging and ultrasound guided biopsy have led to a
significant increase in early diagnosis of localized, low-risk
PC (LRPC), ranging from 10-80% of all men diagnosed
with PC worldwide (1), and a subsequent decrease in PC
mortality (2-4).

A substantial proportion of men with LRPC do not need
treatment with surgery or radiation, but can be carefully
monitored—an approach known as active surveillance (AS).
Overtreatment of LRPC is of concern, not only because
of the physical and psychological morbidity associated
with radical treatment, but also because of the economic
healthcare burden (5,6). AS is considered a safe alternative
to immediate treatment and is endorsed by national medical
organizations and guideline groups as a viable management
option for men with LRPC (7).

More specifically, AS for LRPC can be defined as a
treatment strategy of close monitoring through blood
tests (PSA), digital rectal examination (DRE), imaging
and prostate biopsy, with conversion to curative treatment
if progression occurs (8,9). Large cohort studies have
shown that with appropriate patient selection, risk of
dying from PC in men on AS is low: 0.1% to 5.7% over
10-15 years (Table 1). However, inconsistency in selection
and adherence to AS remains. Studies suggest that patient
preference (23,24), physician (25,26), family and peer
group influence (27,28), National guidelines (29,30) and
local practices (31,32) all influence this process. There is
also no doubt that anxiety surrounding disease progression
also plays a significant role (33-35) in influencing long-
term AS adherence. It is reported that cancer continues to
cause more fear than debt, knife crime, Alzheimer’s disease
and unemployment (36). Unsurprisingly therefore, studies
continue to report that 1.6% to 38% of men opt out of
AS often with no or little evidence of disease progression
within 5 years (Table I).

However, in the last 10 years a trend towards AS adoption
in LRPC has been reported by many large database studies,
with some variation still noted between countries, practices
and physicians (37). Most notable are the upward trends
seen in North America, Australia and Europe. In 2015,
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Cooperberg and Carroll reviewed US trends in AS reporting
from the US CaPSURE (Cancer of the Prostate Strategic
Urologic Research Endeavor) database. This demonstrated
a sharp rise in the uptake of AS, from 10% over the past
20 years to 40% in 2010-2013 (4). This was replicated in
Europe with the Swedish National PC Register reporting
a rise from 40% to 74% between 2009 and 2014 (30)
and in Australia, where the Victorian PC Registry (38)
reported a 16% rise in AS uptake between the first half of
2010 and second half (23.9% to 39.7%). This level (39%)
was maintained over the following 2 years further increasing
in 2015 up to 42.8% (39). This was also demonstrated in
hospitals reporting on radical prostatectomy in both Canada
and Germany. In Canada (Toronto), Louis and authors (40)
reported a steady decline in the number of radical
prostatectomies carried out for LRPC from 2007 (40.6%)
to 2012 (13.6%), whilst in Germany the Martini Clinic (41)
demonstrated a similar decrease for low-risk Gleason score
6 cancer in 2014 (12.1%) in comparison to 52.2% in 2000.

However, this increase is not universal. In contrast, a
2014 survey (42) of 2,133 Japanese urologists suggested that
26.9% reported no use of AS for LRPC and another 50.6%
reported using AS in <5% of their patients. Moreover, only
27% of respondents indicated that they would want to offer
AS more frequently in the future.

The increased use of AS seen in some countries suggests
that the global trend towards conservative management for
LRPC is gathering pace, however the fact that there is no
worldwide consensus on defining favourable risk disease (43)
in AS suggests that there is still some way to go in gaining
universal acceptance.

This review aims to evaluate the literature describing
contemporary AS practices worldwide and explores the
importance of Movember’s GAP3 (Global Action Plan
Prostate Cancer—Active Surveillance) collaborative effort
in answering the key questions: what defines safe patient
selection? What should the surveillance strategy look like?
What clinical triggers are important in recommending
radical treatment?

Search strategy

Studies documenting AS cohorts with a minimum of
5 years’ follow-up published before October 2017 were
identified through a systematic search of electronic
databases (PubMed/Medline 2000-now and Embase) using
the following key search terms: “prostate cancer”, “active

”» o«

surveillance”; “follow-up”, “cohort”, and their relevant
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Figure 1 Preferred reporting items for systematic reviews and meta-analysis (PRISMA) flow diagram.

synonyms. Cited references were searched and retrieved for
potentially eligible publications.

Studies of primary interest were those describing baseline
and clinical characteristics of the study population, patient
selection criteria, monitoring/surveillance protocol, AS
drop-out, triggers for conversion to radical treatment and
outcomes during follow-up (5-year studies with a median
follow-up >18 months).

Findings

We identified 119 unique citations; of these 83 were
excluded as review articles, commentaries, narratives,
abstracts or where median follow-up was less than
18 months. Full-text screening was carried out on
36 articles, of which 23 were excluded, rendering 13 articles
included (Figure I—PRISMA diagram) each describing
a unique AS cohort. Of the 13 included cohort studies
(10-22), 6 took place in North America (10-12,14,17,21),
5 in Europe (15,16,18,20,22), 1 worldwide (13) and 1 in
Australia (19).

The general demographic and follow-up characteristics
of the published AS cohorts in this review vary considerably
(Table 1). The average age across the studies was 65 years
old. The number of participants studied ranged from 238 to
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2,494 men. The number of months’ follow-up ranged from
19 to 180 months.

The main findings in terms of AS adoption/patient
selection, monitoring protocols and trigger points for
intervention or re-assessment across the different AS studies
are described below.

AS patient selection

Thirteen international AS programmes met our inclusion
criteria, describing guidelines for AS patient selection
(Table 2). These are described with respect to selection
criteria based on the following components: (Tumour
Nodes Metastases) TNM stage, PSA level, PSA density,
percentage of cancer in prostate cores, number of positive
cores and Gleason grading.

TNM stage

All cohorts agreed eligibility for AS meant clinically localised
PC, with half of the cohorts using T2a or less, two [John
Hopkins (11) and Goteborg (20)] opting to follow the Epstein
criteria of T1c (in at least one arm of their cohort study). At
the other end of the spectrum, three studies also included
patients with T2b [(St Vincent’s, Australia (19), Canary
PASS (21) and Milan (22)] and two cohorts men diagnosed

Tiransl Androl Urol 2018;7(1):83-97



Kinsella et al. Worldwide AS review

86

(panurzu0d) 1 d1qey,

syuow /9 (61) sLoz
%ch 1e %8¢ syuow /9 1e %001 syuow /9 29 €9 961 ellessny ¢L0c-8661 ‘SJUSOUIN 1S
(81 Loz
sieak g ‘usbeyuadon
pspJloosl JoN 18 %G'6¢ umoumun siesh g 99 <9 AR Yrewusq €102-200¢ jo Ausiseniun
sJeah 0z
pue G| 1e (Z1)sloz
(pepodai %Gt ‘sieah g sieak G| 1e papJooal 2102 ‘ojuolo]
10U %2F) %9'L e %52 %EV6 ‘SIBSA 0L 18 % 1’86 sieaf 19 10N 89 €66 epeue) KelN-6661 jo Ausianiun
sieah G| siealk Q| 1e papJooal (91) 9102
sieoh G| Je %3¢ 1€ %8'vS %8°86 'S1edk G 18 %166 sieeh Q| 10N 29 SvS MN 6002-666 ‘199104d
Loz Ae (51 eloz
papJooal JON sieahk G1e %1 e sieak G 1B %06 sieak /g '9 99 WA7 MN —200Z Yot  ‘uspsiely [eAoy
(vH) oLoz
syuow i 6002 ‘lwel
pspiodal JoN 1 %yl syuow ¥ 18 %001 syuow gg 8’y 79 0ee vsn —-¢66} 9od jo Ausienun
(eouausyeud
1uaied Jo
swoldwAs Areunn
‘@sealoul YSd
Kreyjos-9%9/1 (semunoo 1) zioe Aen (el eloe
Jayuny) %6 siedh ¥ ye % e sieoh ¢ ye %001 sieah |'g-9'| 9'G 99 v6v'ec SPIMPLIOM —900¢ 9ed ‘Svidd
pspiooal JoN siesh G 1e %01 (%01) s1eak G 1e %386 sieak g €'G 29 018 vsn €102-0661 (cl) SL0C 450N
sieak G|
sieah gL 1e 1B (0dYT) %66 (OdHIN
%1G 's/edh 0L %6'66 ‘Sieeh 01 ¥e (Ody) (0dd) sreehk ¢ ¥10c 8unp (L) sLoz
%L e %09 %166 (OddIN %6°66 (OddIN sieah g 8’y 99 86¢°I vsn -G66} uer ‘supidoH uyor
uoissaiboud
1noyum sieah g
1SE9| 1B POMOJ|0}
aJom sjuaiied Jo
Ajonizoadsal 9,09 %1 | ‘(uoissaiboid
puE %08 ANliqeqoid sa.y [e21Ul]D InoyUm 600¢ 9o (o1) 1oz
payuodai 10N papodai joN  -uoissaiboud Jesk-G pue -g sjualjed ul) sieak gL R $9 8¢z VSN -/661 1des ‘OOMSIN
uolssaiboid (lreninns (qu
uswieal (s1eah) abe
[BOIUI|O JO DOUBPIAS 994} uoissalboud) [eainuns  (ueipsw) dn mojjo4  /Bu) vSd 'ON Wened  Aiuno) pouad Apnig Apnis
0} UOISIBAUOD uelpa|N
INOYHM UOISIBAUOD) olj10ads Jooued 81e1Sold ueipa|N

SOIPNIS QIUR[[IOAINS DATIO 1IOY0D A3Ie] JO MIIAIPAQ) T I[qEL

Tiransl Androl Urol 2018;7(1):83-97

tau.amegroups.com

© Translational Andrology and Urology. All rights reserved.



Translational Andrology and Urology, Vol 7, No 1 February 2018

- =
5 ® »
o 9 X E
£E£s5|®8e<T
=T p—
205|883 o .
s5 gt &2 X X
538 5|22% & 08
o 2| =
oy o > 3
255l =
Eg *|3E°
>
O o =
o X &
cE |.88 L2 8
S o © 0 cE >
Te)
2L |ve> S
[l S T w » E ®©
> 3 8 o~
c = > e T O
o + o ® N %
(©] — e}
5 O
o9 oX 2 -
= 0 c [ -
G‘: mg;q_)m (%)
® < o >~ =
o O -~ 2wW0 4y ¢
(2 = — o = o
| ® ® @
o = [ e
mogf\\og:g °
O = S o
c O Oom\om ﬁ o
mg% LEoog=2 o IS
cg&ald."ov & T
= Z%mggo\
—_ o
B 2 XoO ® o
s |85&kE T
o v—‘Lr—)_lg
<
©
S @
@ < o
E Q = s
£ c I
o ] o )
S > € >
-
> © < hant
o <3
Ke}
[T
= o o
s2_|.38 e
SE£E3|8°2 59 ~
o(<j(JE 28 28 [te)
=g o Q
w
c = @
c 8 e}
£8 | g 58 o
g5 0@ 23 ©
>
o) ©
©
o
pz4
= 3
«®
@ < o3}
=
©
o
E\ C
£ 3 < >
=] ) 2} <
Qo = ] =
O n
°
%) ~ ©
2 S = e P —
g o & SER
Q @« I ' Z 9
> o © 0 << I~
° c 9 o = IR
= S A o o Lo
& - I3 39 I3
<L
3
~
N 7] prd
S S = LS . I ~
~ 2N o = Y
- SR 8 2 =2y
—_— 5 O © T o S I~
= =] "= C - O =
< = O o T o = @Xo
= » [GIRY OdQ =2 ad

© Translational Andrology and Urology. All rights reserved.

87
with T2c¢ disease [Canary PASS (21) and Milan (22)].

PSA level

Agreement between ten of thirteen cohorts suggested a
PSA cut-off of 10 pg/L, the University of Toronto (17) and
Royal Marsden (15) suggested an upper limit of 15-20 pg/L
depending on life expectancy and age (>65 years) respectively.
Only Goteborg (20) and Canary PASS (21) suggested an
acceptable PSA for intermediate-risk disease of <20 pg/L.

PSA density

PSA density was featured in five cohorts (11,13,20-22).
However, there was no consensus, with Milan (22)
and PRIAS (13) suggesting a cut off of 0.2 and John
Hopkins (11), Goteborg (20) and Canary PASS (21)

opting for a more conservative 0.15.

Gleason grading

All included cohorts defined entry into AS as men with low-
risk disease—Gleason 3+3 or less. The Canary PASS (21)
and Goteborg cohorts (20) defined an entry criteria for men
with intermediate-risk disease as Gleason 3+4, whereas The
Royal Marsden (15) suggested men over the age of 65 were
acceptable for entry into AS with Gleason 3+4.

Number of positive cancer cores

There was more agreement between institutions on the
number of positive cancer cores (11 cohorts), which
ranged between 2 and 3 cores in most cases. University
of California San Francisco (UCSF) (12) suggested the
number of cores should not exceed 33% of the total number
of cores taken and the St. Vincent’s Australia (19) cohort
criteria suggested 20% as a reasonable cut-off.

Percentage of cancer in prostate core

Five of thirteen cohorts [Memorial Sloan Kettering Cancer
Center (MSKCC) (10), Johns Hopkins (11), UCSF (12),
Royal Marsden (15) and Milan (22)] agreed that no prostate
core should contain more than 50% cancer with three
cohorts [University of Miami (14), St Vincent’s Australia (19)
and Canary PASS (21)] suggesting a more conservative 20—
34% (14,19). Five cohorts made no mention of percentage
of PC in cores and therefore it is assumed this was not part
of their selection criteria.

Monitoring protocols (Table 3)

Following initiation of an AS programme, most guidelines
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Table 3 Surveillance strategy

Free to total Istre-
DRE PSA ) General Urinary biopsy Follow—
ratio PSA . Number of .
Study (frequency  (frequency health symptoms  Imaging ) scheduled up biopsy
in months)  in months) Ffrequency assessment assessment biopsy cores (frequency schedule
in months) .
in months)
MSKCC (10) 6/12 6/12 6/12 Yes Yes - 10-12 12-18/12  Every 2-3 years
or change in
DRE/sustained
PSA rise
John 6/12 6/12 - - - - 12 12/12 Annually
Hopkins (11)
UCSF (12) 6/12 3/12 - - - TRUS 12 9/12 Every 1-2 years
6/12
PRIAS (13) - 3/12 (up to - - - - Prostate 12/12 Year 4 & 7
2 years) volume
then 6/12 dependant
(PV <40 cm’
=8; 40-60 cm’
=10; >60 cm’
=12)
University of 3-4/12 3-4/12 (up - - Yes (ICI-SF) - Not recorded 12/12 (after Annually (earlier
Miami (14) (2 years)  to 2 years) 2000-10/12  if a dramatic
then 6/12  then 6/12 cores taken  rise in PSA or
at 9/12) change in DRE)
Royal 3/12 3/12 (year - Yes - - 10-12 24/12 Every 2 years
Marsden (year 1), 1), 4/12
(15) 4/12 (year (year 2)
2) then then every
every 6/12 6/12
Protec T (16) - 3/12 (up to - - - - - - -
1 year) then
6-12/12
University of - 3/12 (up to - - - - 8-14 12/12 Every 3-4 years
Toronto (17) 2 years) up to age 80
then 6/12
University of 3/12 3/12 - - - - 10-12 12/12 Variable
Copenhagen depending on
(18) patient risk
(PSAD)
St Vincents, 6/12 3/12 (up to - - - - - 12/12 At 1-2 years
Australia (19) (3 years) 3 years) then every
then then 6/12 3-5 years
annually (switched
to watchful
waiting once

age >75 years/
life expectancy
<7 years)

Table 3 (continued)
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Table 3 (continued)

91

Free to total . 1,St e
DRE PSA ) General Urinary biopsy Follow—
ratio PSA . Number of .
Study (frequency  (frequency health symptoms  Imaging ) scheduled up biopsy
) ) (frequency biopsy cores
in months)  in months) in months) assessment assessment (frequency schedule
in months)
Goteborg 3/12-6/12  3/12-6/12 - - - - - No Every 2-3 years
(20) or on clinical
progression
Multi- 6/12 3/12 - Yes - - - 6/12-2/12 Year 2,4, 6
institutional
Canary
PASS (21)
Milan (SAINT 6/12 3/12 - - - - Since 2012, 12/12then  Every 2 years
+ PRIAS) (SAINT) Prostate 24/12
(22) volume
dependant
(PV <40 cm’
=8; 40-60 cm’
=10; >60 om’
=12)
6/12 3/12 (up - - - - Prostate 12/12 Year 4 &7
(PRIAS) to 2 years) volume
then 6/12 dependant
(PV <40 cm’
=8; 40-60 cm’
=10; >60 cm’
=12)

PSAD, PSA density; PSADT, PSA doubling time; PSAV, PSA velocity; TRUS, trans-rectal ultrasound; MCL, maximum cancer length; ICI-SF,

international conference on incontinence short-form.

recommend serial serum PSA measurements, DRE and
surveillance biopsies to check for and identify indications of
tumour progression (Zable 3).

DRE

Of the thirteen studies, DRE as part of the surveillance
strategy played an important role in nine [MSKCC (10),
John Hopkins (11) UCSF (12), University of Miami (14),
Royal Marsden (15), University of Copenhagen
(UCPH) (18), St Vincent’s Australia (19), Goteborg (20)
and Canary PASS (21)] with the frequency ranging from 3
to 6 monthly.

PSA

All studies carried out PSA testing, but again protocols
ranged from 3 to 6 monthly. Only MSKCC (10)
recommended a 6-monthly free to total ratio PSA as useful.

© Translational Andrology and Urology. All rights reserved.

Prostate re-biopsy

Eleven studies carried out confirmatory biopsies within a
year of initial diagnosis, whilst the Royal Marsden (15) cited
acceptability within 2 years of AS initiation and ProtecT (16)
required no repeat biopsy. All studies demonstrated
differences in the frequency that biopsies were repeated
thereafter. Two centres [John Hopkins (11) and University
of Miami (12)] routinely biopsied annually, with the others
ranging from 2-3 yearly or on clinical progression. Only
the ProtecT study (16) did not perform routine and regular
re-biopsy. UCSF (12) was the only institution to carry out
regular trans-rectal ultrasound without biopsy.

General health assessment

Regular routine general health assessments were undertaken
in two studies [MSKCC (10) and Canary PASS (21)], as a
possible criterion for switching to watchful waiting (WW),
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Table 4 Triggers for intervention (treatment or further characterisation)

Kinsella et al. Worldwide AS review

Study Gleason score Positive cores No. (%) MCL PSAV PSADT (yr) DRE
MSKCC (10) >6 >3 >50% -
John Hopkins (11) >6 (>33% of total cores) >50% - - -
UCSF (12) >6 >2 - - <3 -
PRIAS (13) >6 >3 - <3 (yearly repeat biopsies) -
University of >6 >2 Any increase - - -
Miami (14) in MCL
Royal Marsden (15) >4+3 (>50% of total cores) - >1 ng/mL - -
per year
ProtecT (16) 50% in PSA increase triggered review
University of Pathology upgrade - - - <3 (MRI or repeat biopsy -
Toronto (17) undertaken)
University of >4+3 >3 - - <3 -
Copenhagen (18)
St Vincents, >6 (>20%) >8 mm >0.75 <3 T2b
Australia (19)
Goteborg (20) Any gleason or TNM - - - Any PSA progression Any DRE
upgrade change
Multi-institutional >6 (VLRPC, LRPC), >2 (=34%) - - -
Canary PASS (21) >3+4 (IRPC, HRPC)
Milan (SAINT + >6 (SAINT) >20% of cores (up to >50% - <3 >T2c
PRIAS) (22) 2012), >25% cores
[2012-2016]
>6 (PRIAS) >2 - - <3 (where PSADT 3-10 years and > T2c

biopsy not within 12 months—
additional biopsy indicated)

LRPC, low-risk prostate cancer; IRPC, intermediate-risk prostate cancer; MRI, magnetic resonance imaging; MCL, maximum cancer

length.

with only MSKCC indicating that they carried out regular
lower urinary tract symptom assessment. Iwo centres
[University of Toronto (17) and St Vincent’s Australia (19)]
indicated that they switched patients from AS to WW at
80 and 75 years old, respectively.

Tiriggers for intervention

At 5 years of follow-up, the proportion of men treated
ranged from 14% to 50% across all of the studies. The
proportion of men who developed metastatic disease was
low across all studies, in the Johns Hopkins cohort (12)
for example; this was recorded as 0.1% and 0.6% at 5 and
15 years, respectively. The PC specific mortality rates were
also low ranging from 0.2% to 5.7% (10,17) (1able 1).
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Definitions of disease reclassification and progression
differ across national guidelines and the AS cohorts
described here are different. Many of the cohorts describe
changes in one or multiple criteria for initiation of definitive
treatment (1able 4).

Pathology (Gleason score)

Amongst the 13 cohorts reviewed here, 8 studies
[MSKCC (10), John Hopkins (11), UCSF (12), PRIAS (13),
University of Miami (14), St Vincent’s Australia (19), Canary
PASS (21) and Milan (22)] triggered intervention in LRPC if
subsequent pathology was Gleason score >6. In the Canary
PASS LRPC group radical treatment versus continued AS
(with re-classification as intermediate-risk) were discussed as

options. Two [University of Toronto (17) and Goteborg (20)]
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suggested any pathological upgrade would trigger intervention.
"Two cohorts [Royal Marsden (15) and UCPH (18)] identified
a Gleason score of 24+3 as the trigger point. Only Canary
PASS (21) and Goteborg (20) gave a weighting depending on
very low-risk/low risk (Gleason >3+3) or intermediate/High-
risk (Gleason >3+4) disease.

Number/percentage of positive cores

Five of the thirteen studies [MSKCC (10), UCSF (12),
PRIAS (13), University of Miami (14) and Milan (22)]
maintained that >2 cores positive should trigger treatment,
with the UCPH (18) extending this to >3 cores positive.
St Vincent’s Australia (19) suggested that cancer found
in >20% of any positive core should trigger intervention,
whilst The Royal Marsden (15) and Johns Hopkins (11)
suggested a higher threshold for triggering treatment:
50% and 33% respectively. The remaining studies gave no
indication of cut-off based on number of cores positive.
The maximum cancer length (MCL) was variable, with two
centres [MSKCC (10) and John Hopkins (11)] suggesting
a cut-off of 50% and two centres suggesting more
conservative numbers; St Vincent’s Australia (19) suggesting
a cut-off of 8 mm of cancer and the Canary PASS
consortium was set at >34%. The University of Miami (14)
defined any increase in volume of PC and in MCL as their
trigger for intervention.

PSA-based triggers for intervention included PSA
doubling time (PSAD) and PSA velocity (PSAV). Only two
studies suggested PSAV as an important trigger, The Royal
Marsden (15) suggesting a PSAV of >1 and St Vincent’s
Australia (19) >0.75. PSA doubling time was included in six
studies [UCSF (12), PRIAS (13), University of Toronto (17),
UCPH (18), St Vincent’s Australia (19) and Milan (22)] with
a cut-off of 3 years. The Goteborg group (20) defined the
trigger as any PSA progression.

Summary of systematic review

The thirteen AS cohorts included in this review
demonstrated a wide variety of descriptions of LRPC. This
indicates a clear lack of consensus on defining favourable
risk disease, suitability for AS and intervention thresholds.

Patient selection (7able 2): despite all studies agreeing that
a clinically localised PC diagnosis was defined as T2 disease
and the majority of studies agreeing on a PSA threshold
of <10 pg/L and Gleason score 3+3 (3+4 in intermediate
risk disease), there was significant inconsistency in practice
when considering pathology (i.e., the number of acceptable
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positive cores and MCL).

Monitoring protocols (7able 3): all studies agreed on PSA
surveillance with a frequency ranging from 3 to 6 monthly
and most agreed that a confirmatory biopsy was required
within 12 months after AS selection, however, no consensus
was reached on the importance and relevance of DRE or re-
biopsy strategy.

Triggers for intervention (7zble 4): the cohorts
described here appear cautious in their definition of disease
progression, with low tolerance for increasing PSA defined
as “any” or number of positive cores, cancer volume, and/or
change in Gleason score. There was no universal agreement
on triggers for intervention although, agreement was
reached on Gleason score >6 in 62% of studies, number of
percentage increase in positive cancer cores was identified
in 69% of the cohorts, MCL and PSA doubling time of
<3 years was used in 46% of the studies.

A narrative review performed in 2016 showed that
existing guidelines regarding AS for PC vary widely, but
predominantly state that the most suitable patients for
AS are those with pre-treatment clinical stage Tlc or
T2 tumours, serum PSA levels <10 pg/L, biopsy Gleason
scores of <6, a maximum of two tumour positive biopsy core
samples and/or a MCL of 50% per core sample (44). The
heterogeneity in practice demonstrated in this narrative,
further highlights the need for a robust collaborative
worldwide prospective study to finally determine safe
patient selection, monitoring and appropriate triggers for
intervention.

The future of AS
Iimaging

The use of magnetic resonance imaging (MRI) in the
context of AS varies between practitioners, countries and
healthcare systems. Current European (45) guidance on
prostate MRI concentrates on its role in the detection
and staging of PC. Little evidence has yet been published
supporting more generalised use in the context of AS.

This may explain why only two of the thirteen cohorts
reviewed [the Milan arm of the PRIAS study (22) and
University of Toronto] used MRI to support AS at the time
of reporting. The Milan group used MRI imaging routinely
(from 2015) as an adjuvant to the AS selection criteria,
opening up AS selection to men with negative MRI scans.
No limit was placed on number of positive cores in patients
with negative MRI’s or where targeted biopsy shows
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3+3 disease only. The University of Toronto used MRI as
a conduit to triggering intervention. Where patients had a
PSADT of <3 years, MRI and/or repeat biopsy was used to
clarify the need for treatment.

In 2015 a systematic review of MRI use in AS found
only seven studies addressing MRI reliability in relation in
selecting patients for AS using biopsy correlation and two
studies focused on the use of repeat MRI in AS (46). This
review was hampered by the small number of patients in
the included studies as well as the low number of studies. It
was concluded that MRI could detect clinically significant
PC, however as of yet MRI cannot be considered as an
alternative to repeat biopsy in long-term monitoring on AS
without further evidence from robust prospective studies.

Despite the paucity of evidence, in 2014 the UK National
Institute for Heath and Care Excellence (NICE) PC
guidelines (8) suggested a role for MRI in AS, but without
any guidance on the criteria for radiological significance
and progression. With this in mind, the European
School of Oncology recently reported the PRECISE
recommendations (47) for MRI usage in AS, with the aim
of facilitating the development of a robust evidence base for
documenting changes in prostate MRI findings in men on
AS over time. This checklist will allow for better assessment
of the natural history of MRI change in men on AS.

The role of nomograms in AS

Nomograms have been successfully used and integrated
into healthcare setting as an assist to both patients and
clinicians in establishing risk and aiding decision making.
There is widely accepted usage of nomograms in PC
diagnosis (48,49). However, predictive nomograms for
indolent disease in the context of AS have been less
successful (50). In 2016 Venderbos and colleagues studied
participants of the European Randomized study of
Screening for PC (ERSPC) (51) to establish whether a
probabilistic nomogram could improve patient selection
for AS compared to a rule based criteria. They reviewed
men initially diagnosed with histopathological indolent PC
at radical prostatectomy [defined as pT2, Gleason pattern
<3 and tumour volume (TV) <0.5 mL or TV <1.3 mL] to
develop an existing nomogram to provide probability-based
data and compared this to rule-based selection according
to the PC Research International: Active Surveillance
(PRIAS) (13), University of Toronto (17), and Johns
Hopkins (11) criteria. The performance of the nomogram,
using the Johns Hopkins (11) and PRIAS (13) rule-based
criteria’s, were found to be comparable and could prove a
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good alternative to rigid rule-based surveillance protocols
where patients request more information on probability of
progression to make informed decisions on treatment.

Global action plan PC active surveillance (GAP3)
initiative

Although AS has evolved to a broadly accepted management
strategy for men diagnosed with LRPC, this systematic
review of worldwide AS practices confirms there is little
consensus on inclusion criteria, surveillance schedules and
intervention thresholds. Also, variation in AS semantics
used in literature and guidelines could lead to confusion.

To address these issues, the Movember Foundation
launched within their Global Action Plan Prostate Cancer
Active Surveillance initiative (GAP3) in August 2014 (52).
To date, GAP3 has united as many as 25 institutions,
hospitals and research centres from the USA, Canada,
Australia, Singapore, Japan, Korea, UK, Ireland, the
Netherlands, France, Sweden, Finland, Switzerland, Italy
and Spain. The primary aim of the GAP3 initiative is to
create global consensus on the selection and monitoring of
men with low risk PC, ultimately resulting in worldwide
uniform guidelines.

Within the GAP3 initiative, the largest centralized
PC AS database to date was constructed by combining
patient data from 25 established AS cohorts worldwide.
This database currently comprises clinical, marker-related
and imaging data on more than 15,000 patients. Multiple
data analyses of this unique global data set are currently
ongoing focussing on three main questions regarding
AS: which patients are most suitable for AS, what is the
most appropriate follow-up schedule and what is the right
moment to switch to active treatment? Based on these
results, a peer reviewed publication on consensus guidelines
is expected in 2019.

In addition, the GAP3 programme is performing a
centralized pathology review of randomly selected biopsies.
Preliminary results confirm consistent biopsy quality and
grading across the different centres, which would enable
data analyses without correction. Moreover, a panel of
leading PC specialists in the field of AS was convened to
overcome the AS semantic heterogeneity in literature and
guidelines (43). By using a modified Delphi consensus
procedure including a three-round sequence of online
questionnaires and a face-to-face consensus meeting, formal
consensus was reached for all 61 individual terms.

Movember has recently allocated additional funding
to maintain the database and update the clinical data

tau.amegroups.com Tiransl Androl Urol 2018;7(1):83-97



Translational Andrology and Urology, Vol 7, No 1 February 2018

annually with a special focus on MRI, quality of life and
genomics data. MRI is becoming an increasingly important
technology for the management of AS. GAP3 aims to also
assess the value of MRI with respect to lesion definition
and changes over time. Conclusions based on the analyses
of patient series published to date are limited due to small
size cohorts. Therefore, the need to combine these data is
imperative to assess the value of MRI. This also holds true
for assessing the use of genomic markers, as well as quality
of life in the decision to initially pursue AS rather than
active treatment.

In summary, analyses of global AS data within GAP3 will
further elucidate the optimal inclusion criteria, surveillance
schedules and intervention thresholds and result in more
uniform AS guidelines.

This will enable clinicians to more confidently identify
men who are suitable for AS and to also decide whose
PCa has progressed and will, therefore, require treatment.
In addition, this will reassure men of making the most
informed treatment decision for their type of disease.

Conclusions

In the last 15 years large cohort studies have progressed the
definition of safe AS. Collaborations between institutions
[ProtecT (UK) (16) and Canary PASS (US) (21)] and even
countries [The PRIAS study (13)] have contributed to our
increasing confidence in AS and a demonstrable increase in
the number of men selecting AS.

This systematic review shows that AS is being applied.
However, implementation of successful AS programmes
worldwide needs to reduce the over treatment of PC as
well as creating a safety net for men incorrectly diagnosed
with indolent disease. Currently, the general Urologist and/
or Oncologist may struggle to manage these patients with
any degree of confidence, which may explain variations in
practice. This confidence requires robust data from large
cohorts with long follow-up, such as collected within the
GAP3 initiative, to create global consensus on inclusion
criteria, surveillance schedules and intervention thresholds.
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