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BACKGROUND. Active surveillance followed by selective treatment for men who
have evidence of disease progression may be an option for select patients with
early-stage prostate cancer. In this article, the authors report their experience in
a contemporary cohort of men with prostate cancer who were managed with
active surveillance.

METHODS. All men who were managed initially with active surveillance were
identified through the authors’ institutional database. Selection criteria for active
surveillance included: prostate-specific antigen (PSA) <10 ng/mL, biopsy Gleason
sum <6 with no pattern 4 or 5, cancer involvement of <33% of biopsy cores, and
clinical stage T1/T2a tumor. Patients were followed with PSA measurements and
digital rectal examination every 3 to 6 months and with transrectal ultrasound at
6- to 12-month intervals. Beginning in 2003, patients also underwent repeat
prostate biopsy at 12 to 24 months. The primary outcome measured was active
treatment. Evidence of disease progression, defined as an increase in rebiopsy
Gleason sum or significant PSA velocity changes (>0.75 ng/mL per year), was a
secondary outcome. Chi-square and log-rank tests were used to compare groups.
The association between clinical characteristics and receipt of active treatment
was analyzed by using Cox proportional hazards regression.

RESULTS. Three hundred twenty-one men (mean age [+standard deviation]: 63.4
+ 8.5 years) selected active surveillance as their initial management. The overall
median follow-up was 3.6 years (range, 1-17 years). The initial mean PSA level
was 6.5 + 3.9 ng/mL. One hundred twenty men (37%) met at least 1 criterion for
progression. Overall, 38% of men had higher grade on repeat biopsy, and 26% of
men had a PSA velocity >0.75 ng/mL per year. Seventy-eight men (24%) received
secondary treatment at a median 3 years (range, 1-17 years) after diagnosis.
Approximately 13% of patients with no disease progression elected to obtain
treatment. PSA density at diagnosis and rise in Gleason score on repeat biopsy
were associated significantly with receipt of secondary treatment. The disease-
specific survival rate was 100%.

CONCLUSIONS. Selected individuals with early-stage prostate cancer may be can-
didates for active surveillance. Specific criteria can be and need to be developed
to select the most appropriate individuals for this form of management and to
monitor disease progression. A small attrition rate can be expected because of
men who are unable or unwilling to tolerate surveillance. Cancer 2008;112:2664—
70. © 2008 American Cancer Society.

KEYWORDS: prostate cancer, active surveillance, watchful waiting, criteria.

rostate cancer demonstrates remarkably heterogeneous beha-
vior. Retrospective studies suggest that untreated, low-grade,
localized cancer may represent a limited risk to the patient in terms
of symptoms or cancer death."” In addition, aggressive screening
efforts have resulted in the detection of many early-stage lesions,

Published online 23 April 2008 in Wiley InterScience (www.interscience.wiley.com).



which have uncertain biologic and clinical signifi-
cance.’ Data from the Cancer of the Prostate Strate-
gic Urologic Research Endeavor (CaPSURE) registry
indicate that the proportion of patients with newly
diagnosed prostate cancer who had low-risk disease
increased from 29.8% during 1989 through 1992 to
45.3% during 1999 through 2001.*° Despite such
stage migration, active treatment rather than surveil-
lance is more common today. The use of androgen-
deprivation therapy as monotherapy or brachyther-
apy has increased 3-fold, whereas the use of watchful
waiting or active surveillance has decreased by 2-
fold.®” It is unclear whether this is because of patient
preferences, physician guidance, or a combination of
both.

By using the power of risk-stratification schemas
to better identify cancers with a low risk of progres-
sion, attempts are being made to devise alternative
management approaches. The strategy of active sur-
veillance with delayed curative therapy has been
explored by a few centers.®'° Variables associated
with progression have included prostate-specific
antigen (PSA) kinetics, increasing Gleason grade, and
the clinical development of metastases (bone pain,
ureteral obstruction, and bladder outlet obstruction).
We have instituted an active surveillance program at
our institution that enrolls patients prospectively.
This is a report of our experience with active surveil-
lance and deferred therapy for the management of
early-stage prostate cancer.

MATERIALS AND METHODS

Patients who were enrolled prospectively into an
institutional active surveillance program after a diag-
nosis of prostate cancer were identified through the
University of California at San Francisco Urologic
Oncology Database, which contains >450 data ele-
ments per patient. Inclusion criteria include no ther-
apy received before diagnosis/presentation at our
institution, primary therapy designated as active
surveillance, and no primary treatment (surgery,
external beam radiation, brachytherapy, or androgen-
ablation therapy) received within 6 months of diag-
nosis. Patients selectively were offered active surveil-
lance if they met the following diagnostic criteria:
PSA <10 ng/mlL, Gleason sum <6, absence of Glea-
son grade 4 or 5, cancer involvement of <33% of
biopsy cores, and clinical T1/T2a tumor. In addition
to these men, some patients who did not meet these
criteria were placed on active surveillance for other
medical reasons or by personal choice and were ana-
lyzed separately. Of all patients in the database, we
identified 513 men who were diagnosed after 1991
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and who received active surveillance as primary
management. Three hundred twenty consecutive
men had been on active surveillance for at least 1
year and had sufficient data points for this analysis.
The surveillance regimen consisted of office visits
with digital rectal examination, serial PSA measure-
ments (usually at 3-month intervals), and transrectal
ultrasonography (TRUS) at 6- to 12-month intervals.
Starting in 2003, repeat prostate biopsies were
recommended at 12- to 24-month intervals for all
patients. It is interesting to note that, in addition to
periodic physician visits, starting in 2002, a nurse
practitioner made regular telephone and e-mail con-
tact with patients to ensure surveillance compliance
and to address patient concerns and anxiety.

Active treatment was the primary outcome ana-
lyzed as the endpoint for active surveillance. Progres-
sion was a secondary outcome measure and was
defined as increase in Gleason grade on rebiopsy or
increase in PSA velocity (PSAV) of >0.75 ng/mL per
year. To make our data more comparable to data
from other large series, and because emerging data
suggest that other parameters of PSA kinetics may be
better for predicting aggressive tumor biology, we
also report the proportion of men with PSAV >2 ng/
mL per year and a PSA doubling time <2 years.''™*?
Ultrasound data were not included in this study: We
determined that the data were inconsistent because
of interobserver variability and apparent fluctuations
in lesion size.

Types of secondary treatment and the times to
progression and to treatment were evaluated. The
chi-square test was used for intergroup comparisons.
The log-rank test was used to compare the time to
secondary treatment between patients with and with-
out disease progression. The product-limit method
was used to obtain estimates of freedom from pros-
tate cancer progression. Cox proportional-hazards
regression analysis was used to assess the associa-
tions of various markers of progression with the
likelihood of receiving secondary treatment. All sta-
tistical analyses were performed using SAS version
9.1 for Windows (SAS Institute, Cary, NC).

RESULTS

Active surveillance accrual has increased over time,
with a relatively low annual enrollment in the early
1990s, to the enrollment of 91 men in the first half of
2007 (Fig. 1), and to >500 men currently enrolled.
The mean age (+standard deviation) of patients in
the sample cohort of 321 men was 63.4 + 8.5 years
(median, 64 years; range, 40-86 years). The mean
PSA level at diagnosis was 6.5 + 3.9 ng/mL (median,
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FIGURE 1. Yearly accrual into active surveillance at the University of
California at San Francisco.

6 ng/mlL; range, 0.3-29.6 ng/mL). The median Glea-
son score was 6 (range, 5-8), and the mean percent
of positive cores was 20.3% + 20% (median, 14%;
range, 3%-100%). Demographic and disease-related
baseline data on the cohort are shown in Table 1.
Seventy-one percent of patients were stratified as low
risk, 26% were stratified as intermediate risk, and 3%
were stratified as high risk using the criteria
described by D’Amico et al."* The median patient
follow-up was 3.6 years (range, 1-17 years). One hun-
dred sixty-five men (51%) underwent at least 2 pros-
tate needle biopsies to analyze for grade progression.
Three hundred five men (95%) had at least 3 PSA
values available for velocity calculations.

With a median time to treatment of 3 years
(range, 1-17 years), 78 patients (24% of the cohort)
received definitive therapy. Twenty-six men (8%)
underwent radical prostatectomy, and 35 men (11%)
received radiation therapy without androgen depriva-
tion; whereas 7 men (2%) received radiation with
hormone therapy (Table 2). Nine patients (3%) re-
ceived primary androgen-deprivation therapy. Fifty-
two treated men (16% of the cohort) had clinical evi-
dence of disease progression according to the defined
criteria, whereas 26 men (8%) were treated because of
personal choice in the absence of any clinical evi-
dence of disease progression. Seventy-eight men (26%
of the men with sufficient PSA values) had a PSAV
>0.75 ng/mL per year, whereas 46 men (15%) had a
PSAV >2 ng/mL per year. The median PSA doubling
time was 6.7 years. Sixty-three men (38% of the cohort
with at least 2 biopsies) experienced a rise in Gleason
score on repeat biopsy.

The overall estimated actuarial probabilities of
not receiving treatment at 2 years and at 5 years
were 85% and 67%, respectively. Figure 2a shows the

TABLE 1
Demographic and Disease-related Characteristics
of Patients in the Cohort

No. of patients (%)

All Continued Active

Characteristic patients  surveillance  treatment
Age, y

<65 171 (53) 135 (56) 36 (46)

>65 150 (47) 108 (44) 42 (54)
PSA, ng/mL

<10 262 (82) 202 (89) 60 (82)

>10 38 (12) 25 (11) 13 (18)
Tumor classification

T1 198 (62) 152 (64) 46 (59)

T2 119 (38) 87 (36) 32 (41)
Gleason sum

<7 276 (91) 205 (91) 71 (93)

>7 26 (9) 21 (9) 5(7)
% Total cores positive for cancer

<33 229 (82) 177 (84) 52 (76)

>33 50 (18) 34 (16) 16 (24)
% Any single core involved with cancer

<50 318 (99) 240 (99) 78 (100)

>50 3() 3(1) 0(0)
Clinical risk category

Low 204 (71) 154 (71) 50 (70)

Intermediate 74 (26) 54 (25) 20 (28)

High 9@) 8 (4) 1(1)

PSA indicates prostate-specific antigen.

actuarial probabilities of not receiving treatment stra-
tified according to whether patients were deemed to
have progressed on surveillance or not. If we limited
the analysis to only men with a minimum of 5 years
of follow-up (n = 70 men), then the actuarial free-
dom from treatment was 93% and 85% for men who
did not progress and men who did progress, res-
pectively (Fig. 2b). A series of multivariate Cox pro-
portional-hazards regression models were run that
included age at diagnosis, race, relationship status,
clinical risk group, PSA density (PSAD), and the 2
clinical markers of progression to examine the ability
of these variables to predict treatment. There were
no significant baseline differences between patients
who received treatment and patients who did not
receive treatment in terms of age, race, clinical risk
group, initial PSA, percent free PSA, tumor (T) classi-
fication, Gleason grade, percent positive biopsy
cores, or overall selection criteria for active surveil-
lance. A PSAV >0.75 ng/mL per year was not an
independent predictor of treatment in the models
analyzed. PSAD at diagnosis (P =.0002) and increase
in Gleason grade (P =.0001) significantly predicted
the time to active treatment. Patients who had a
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FIGURE 2. (a) Kaplan-Meier estimates of the time to definitive treatment
for patients who did and did not develop disease progression (log-rank test;
P <.0001) (b) Kaplan-Meier estimates of the time to definitive treatment for
patients who did and did not develop disease progression, limited to men
with at least 5 years of follow-up (log-rank test; P = .04).

PSAD >0.15 ng/mL/cm® at diagnosis were more
likely to receive active treatment (hazard ratio, 5.2;
95% confidence interval, 2.2-12.2) than men who
had a lower PSAD. Patients who had an increase in
Gleason grade on repeat biopsy were 3.9 times as

100

TIME TO ACTIVE TREATMENT FOR SURVEILLANCE PATIENTS
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TABLE 2
Treatment Type Received and Indication for Treatment*

No. of patients (%)

High PSAV Patient choice (ie, no
Variable Total no. Gleason increase (>0.75 ng/mLly) disease progression)
Radical prostatectomy 26 11 (42) 10 (38) 9 (35
Radiotherapy without androgen deprivation 35 16 (46) 13 (37) 9 (26)
Radiotherapy with androgen deprivation 7 4 (57) 2(29) 2 (29)
Primary androgen deprivation 9 3 (33%) 2 (22%) 5 (56)

PSAV indicates prostate-specific antigen velocity.
* Several patients had >1 indication. Percentages shown represent a fraction of each treatment group.

——— no increase in Gleason grade (hazard ratio, 3.9; 95%
33 B il ) e | confidence interval, 2.0-7.7).
70 S -_— To date, the 5-year disease-specific and overall
60 = . survival rates in this cohort are both 100%, although
ii : == the median follow-up is short at 3.6 years, and the
10 10-year overall survival rate is 98% for 42 evaluable
20 men. No patient has experienced symptomatic evi-
'g A = £ o = dence of bony or soft tissue metastatic disease,
0 i 2 3 2 s although bone scans were not performed routinely.
YEARS One patient has experienced biochemical recurrence
= at 3 years after radical prostatectomy.
= =YES
TIME TO AGTIVE TREATMENT FOR SURVEILLANCE PATIENTS
100 . DISCUSSION
% ——— The treatment of prostate cancer can be associated
5 with significant decrements in quality of life.'>'®
60 Therefore, watchful waiting, or active surveillance
Eg with selective delayed curative therapy, may repre-
30 sent an attractive management option for patients
e 13 43 a2 e £ 40 with low-risk disease. Although men on watchful
o=z = E - - o waiting have reported decrements in health-related
0 1 2 2 - 5 quality of life domains, such as sexual health, these
YEARS rates are less than those observed after prostate
PROGRESSION = NO cancer treatments and are most likely because of
i age-related declines in function.”
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likely to undergo active treatment as men who had

Although there is increasing interest in examin-
ing active surveillance as a legitimate management
approach for low-risk prostate cancer, the criteria for
patient selection and definition of progressive dis-
ease vary between studies.®'®'® In general, most

active surveillance studies have restricted patient
selection by using Gleason grade and PSA cutoff

points;

however,

specific threshold values vary
between studies. Klotz entered patients with Gleason
scores <7, whereas we restricted the candidates to
those with Gleason scores <6.'° Carter et al. used
PSA values <20 ng/mL, whereas our cohort generally



2668 CANCER June 15, 2008 / Volume 112 / Number 12

was limited to men who had PSA values <10 ng/
mL.2 The inclusion of patients with higher Gleason
scores and higher PSA values likely groups patients
with pure low-risk features and those with intermedi-
ate risk features together and may affect progression
estimates and treatment outcomes.

An upward migration in biopsy Gleason grade
was the most consistent baseline factor associated
with the receipt of secondary definitive therapy and
occurred in 38% of patients in our cohort. Carter
et al. also noted a similar 30% progression by Glea-
son sum in their series of patients.? In contrast, Klotz
observed that only 16% of patients had histologic
progression.'® This lower rate of histologic progres-
sion in the Toronto cohort most likely is because of
expanded entry criteria to include men with Gleason
7 disease. Ninety-one percent of patients in our
cohort entered with Gleason 3 + 3 disease, and
nearly all grade progression was to Gleason 3 + 4
disease.

A significant proportion of men on active surveil-
lance most likely are upgraded because of sampling
error on initial biopsy rather than experiencing pure
grade progression given the short time between biop-
sies. Epstein et al. used serial biopsies over time to
demonstrate that dedifferentiation of prostate cancer
over this short time is unlikely to occur.** The me-
dian time to grade progression in our cohort was 34
months (range, 3-127 months). It is well documented
that up to 30% of men who undergo radical prosta-
tectomy for presumably Gleason 3 + 3 disease will
have components of Gleason 4 or 5 disease on final
pathologic analysis.>' Extended pattern biopsies can
reduce the risk of under sampling and grading of
prostate cancers.??> At our institution, we have noted
a greater frequency of Gleason upgrading on subse-
quent in-house biopsy among men who underwent
their initial biopsy remotely (26% vs 16% of men
who underwent their initial biopsy in-house). This
underscores the importance of a well performed,
consistent biopsy strategy in properly selecting
patients for active surveillance and for following
them over time, because significant clinical under
grading can occur. Early, confirmatory rebiopsy also
may function to reduce patient and physician anxiety
regarding surveillance, which, ultimately may prove
to be a stronger driver of treatment than evidence of
disease progression.”

TRUS is used to follow the size of detectable
lesions in our protocol. To the best of our knowledge,
only 1 study to date has examined the utility of
TRUS to gauge progression in a watchful-waiting
cohort. Hruby et al. performed TRUS on 28 patients
who were part of the watchful-waiting cohort

reported by Klotz.** Those patients had progressed
on the basis of PSA doubling time <2 years or with
histologic/clinical progression, and each patient had
undergone a median of 3 TRUS studies. Only 7 of 28
patients (25%) had changes on TRUS consistent with
progression, and the authors concluded that serial
TRUS had limited value as a determinant of disease
progression. In that retrospective study, TRUS was
performed by at least 5 different clinicians (urologists
and radiologists), and only 53% of patients had 2 or
more TRUS sessions performed by the same clini-
cian, possibly giving rise to significant interobserver
variability. We have observed that it is not uncom-
mon for TRUS-detected lesions to vary between ex-
aminations, and what constitutes significant change
is unclear.

It has been demonstrated that baseline PSAD is
associated with disease progression and adverse
pathologic features after prostatectomy in men on
active surveillance.®*>?® Previous studies have
described the association between PSAD, tumor vol-
ume, and tumor grade. Epstein et al. reported that a
PSAD <0.1 ng/mL/cm® in patients with low-grade
disease at the time of biopsy predicted features of in-
dolent tumors at final pathology after prostatectomy
(defined as tumor <0.2 cm® confined to the prostate
with Gleason score <6).2” Men in our cohort with
higher baseline PSAD (>0.15 ng/mL/cm®) were more
likely to undergo treatment than men with lower
PSAD independent of grade progression or PSAV.
Carter et al. have incorporated PSAD into their inclu-
sion criteria and suggest that men who are consid-
ered for surveillance should have a PSAD <0.1 ng/
mL/cm®?® Tt is unclear whether these data reflect
simply increased sampling error in larger glands or
actual differences in tumor biology. These data do
suggest that men with higher densities may not be
optimal candidates for surveillance, are at increased
risk for progression, and require careful characteriza-
tion with repeat, high-quality, extended core biopsies
early during the surveillance period.

The current series demonstrates a low rate of
attrition of 8% from the active surveillance protocol.
Other recent series from Toronto and Memorial
Sloan-Kettering demonstrated higher attrition rates
of 16% and 23%, respectively.'®'® It is possible that,
with longer follow-up, more patients may withdraw
from active surveillance because of the burden of
uncertainty of living with cancer. In the alternative,
the attrition may be caused by the influence of fre-
quent communication with a practitioner intimately
involved with the active surveillance program. A
small, prospective, randomized trial of 41 patients
on a watchful-waiting protocol demonstrated that



patients on the experimental (intervention) arm, who
received 5 weekly calls from a nurse, had both an
increase in quality of life (P =.01) and decreased
confusion (P =.04) as measured on multiple vali-
dated questionnaires.?

There are several limitations to the current study.
There may be a self-selection bias on the part of
these patients who are presenting to a referral center.
Progression criteria that were used in the study, and
others reported in the literature, are not validated,
which is true for many of the progression criteria
currently used in active surveillance series. Although
we observed a nearly 100% survival rate, longer fol-
low-up clearly will be necessary to determine the
impact of this approach on overall survival. Roemel-
ing et al. attempted to validate selection criteria (PSA
<15 ng/mlL, Gleason score <6, 1-2 positive biopsy
cores, PSAD <0.2 ng/mL/ cm?®, and stage T1c/T2 dis-
ease) for active surveillance by identifying men who
met these criteria and were identified through the
European Randomized Study of Screening for Pros-
tate Cancer.>® Of 293 men who met these criteria, 64
men chose active surveillance; and, at a mean fol-
low-up of 81 months, there were no prostate cancer-
related deaths in the management group. None of
the prostate cancer-related deaths were in the active
surveillance group, and 19 men (30%) chose delayed
definitive therapy.

Active surveillance is a feasible option for well
selected patients with prostate cancer who have low-
risk features. Although disease progression deter-
mined by PSA or Gleason grade is observed in
approximately 33% of these low-risk patients, sec-
ondary treatment is adopted by only a subset of
these patients, and the others remain on active sur-
veillance. Gleason grade change is the most impor-
tant driver for the initiation of secondary treatment
in our experience. A small (8%) voluntary attrition
rate is observed without evidence of disease progres-
sion, suggesting that most men can tolerate the anxi-
ety of living with a prostate cancer diagnosis. This
approach may permit us to better select patients
with intermediate risk or high-risk disease who may
benefit from therapy despite shorter life expectancy.
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