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Abstract

Introduction: This retrospective review compares prostate-specific 
antigen (PSA) doubling time (DT) prior to the initiation of a 5-alpha-
reductase inhibitor (pre-5-ARI) to after the PSA nadir (post-nadir) 
has been reached for patients on active surveillance for favourable-
risk prostate cancer. 
Methods: Between 1996 and 2010, a total of 100 men with a 
history of 5-ARI use were captured from our active surveillance 
database. Twenty-nine patients had a sufficient number of PSA 
values to determine both pre-5-ARI and post-nadir DTs. PSADT 
was calculated using the general linear mixed-model method. 
Results: The median follow-up was 69.5 months. The median 
pre-5-ARI PSADT was 55.8 (range: 6-556.8) months, while the 
post-nadir value was 25.2 (range: 6-231) months (p = 0.0081). Six 
patients were reclassified after an average of 67.7 (range: 59-95) 
months, due to progression in PSADT (n = 2) or Gleason score 
(n = 4). The median pre-5-ARI and post-nadir DTs for this group 
were 42.3 (range: 32.4-91.1) and 21.1 (range: 6-44.3) months, 
respectively. 
Conclusion: 5-ARIs significantly decreased PSADT compared to 
prior to their initiation. This effect may be due to preferential sup-
pression of benign tissue following PSA nadir. The resulting PSADT 
would then represent a more accurate depiction of the true cancer-
related DT. If validated with a larger cohort, 5-ARIs may enhance 
the utility of PSADT as a biomarker of disease progression in active 
surveillance. 

Introduction 

Prostate cancer is common in North America.1,2 Over the 
past 2 decades, there have been increasingly more favour-

able-risk cases due to prostate-specific antigen (PSA) screen-
ing.3 More and more patients are now choosing active sur-
veillance as their primary management option. This allows 
men to potentially avoid overtreatment, while still being able 
to have curative therapy if reclassified to higher risk disease. 
About 7% to 23% of patients are now initially managed with 
some form of a conservative approach.3-5

By avoiding radical treatment upfront, there is a growing 
interest in determining whether 5- alpha-reductase inhibitors 
(5-ARIs) can potentially delay disease progression in active 
surveillance. These drugs act by inhibiting the conversion 
of testosterone to the more active dihydroxytesterone. The 
result is a decrease in the proliferation of both benign and 
malignant prostatic tissue.6 5-ARIs have already been quite 
heavily studied in the preventive setting, but their role in 
patients already diagnosed with prostate cancer is still under 
investigation.7,8

One of the few randomized studies that evaluated 5-ARIs 
in active surveillance patients is the REDEEM (Reduction 
by Dutasteride of Clinical Progression Events in Expectant 
Management) trial.9 A total of 304 favourable-risk patients 
were randomized to either dutasteride or placebo for 
3 years. The intervention arm significantly reduced the risk 
of disease progression (38% vs. 49%, p = 0.009), which was 
defined as the initiation of therapy or pathological progres-
sion. Investigators also reported no increase in the number 
of high-grade cases and no difference in adverse events. 
However, the impact of 5-ARIs on PSA kinetics remains 
unclear. 

Previous studies show that 5-ARIs cause a decrease in PSA 
levels by about 50% within 3 to 6 months.10 The duration of 
response is variable and patients will inevitably experience 
a PSA rise. The subsequent effect on PSA doubling time 
(DT), which represents a key parameter in many surveillance 
strategies, is currently unknown. In this retrospective review, 
we compare PSADT before initiating a 5-ARI to PSADT after 
the nadir has been reached. 
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Methods 

Between 1996 and 2010, there were 100 patients who 
had used a 5-ARI at some point in their management; this 
was captured from our active surveillance database with 
over 800 men. Baseline tumour characteristics and addi-
tional 5-ARI information, including start and end date, were 
acquired using medical records or by contacting patients 
directly. Surveillance and, if applicable, treatment courses 
were also documented in this manner. Approval of this study 
was obtained from the Sunnybrook Health Sciences Centre 
Research Ethics Board. 

PSADT was calculated both prior to the initiation of a 
5-ARI (pre-5-ARI) and after the PSA nadir (post-nadir). At 
least 3 PSA values were required for each and the calcula-
tion was done using the general linear mixed-model meth-
od.11 In total, 27 patients had a sufficient number of PSA 
values. Exceptions were then made in 2 additional cases 
as both patients underwent surgery after only 2 consecu-
tive PSA rises. Grade progression was confirmed on repeat 
biopsy prior to surgery. 

Patients were assessed every 3 to 6 months with biopsies 
at 12 months following initial diagnosis and then every 3 
to 4 years thereafter. Reclassification was defined as per 
our institutional protocol (i.e., PSADT ≤3 years, histologic 
upgrade, and/or unequivocal clinical progression).12 For post-
prostatectomy patients, biochemical failure was defined as a 
serum PSA level ≥0.2 µg/L.13 For post-radiotherapy patients, 
there had to be a PSA rise of at least 2 µg/L above nadir.14

Statistical analysis 

Results are expressed as median and range (minimum to 
maximum) for continuous variables, while proportions are 
used for categorical variables. Statistical analysis was per-
formed using the non-parametric sign test to compare the 
2 sets of doubling times. All analyses were conducted by 
Statistical Analysis Software (SAS version 9.2 for Windows) 
and PROC Univariate procedure was applied for compari-
son. A p value <0.05 was considered statistically significant. 

Results 

In this cohort of 29 patients, most had stage T1c disease 
(89.8%) and Gleason scores of 6 or lower (93.2%) (Table 1). 
The average PSA at presentation was 6.93 (1.08-15.6 µg/L). 
Twenty-five of these men (86.2%) would be considered low-
risk prostate cancer as per the National Comprehensive 
Cancer Network criteria.15 In terms of the 5-ARI, more 
patients were prescribed dutasteride (79.3%) than finaste-
ride (20.7%). 

Median follow-up was 69.5 (range: 32-154) months. The 
median pre-5-ARI PSADT was 55.8 (range: 6-557) months, 
while that for the post-nadir values was 25.2 (range: 6-231) 
months (p = 0.0081). The PSA values used to calculate these 
results were, on average, 8.79 (range: 1.08-27.37) and 
6.52 (range: 0.81-25.1) µg/L, respectively. Six patients were 
reclassified after an average of 67.7 (range: 59-95) months, 
due to progression in PSADT (n = 2) or Gleason score (n = 4) 
(Table 2). The median pre-5-ARI and post-nadir DTs for this 
group were 42.3 (range: 32.4-91.1) and 21.2 (range: 6-44.3) 
months, respectively. 

Of the 6 reclassified patients, 5 subsequently underwent 
radical prostatectomy, while 1 underwent radical radio-
therapy with androgen deprivation. Only 1 had biochemi-
cal failure after a median post-treatment follow-up period 
of 10 (range: 0-52) months. This particular patient had a 
detectable postoperative PSA and was immediately started 
on androgen deprivation. He has had biochemical control 
for 24 months at last follow-up. 

Discussion 

Active surveillance is one of the recommended management 
options for favourable-risk prostate cancer.15 The premise 
is that the long natural history of early stage disease will 
be outpaced by death from other causes. Definitive treat-
ment is reserved for patients who are reclassified to higher 

Table 1. T stage and Gleason score at time of presentation

T stage No. (n=29) Percentage
T1b 1 3.4%

T1c 26 89.8%

T2a 1 3.4%

Unknown 1 3.4%

Gleason score No. (n=29) Percentage
5 2 6.9%

6 25 86.3%

7 1 3.4%

Unknown 1 3.4%

Table 2. Outcomes of reclassified patients

Case
Time to 

reclassification
Reason Treatment Outcome

1 68 months PSA Surgery
Biochemical 

control

2 64 months
Gleason 

score
Surgery

Biochemical 
progression

3 60 months
Gleason 

score
Surgery

Biochemical 
control

4 95 months PSA Surgery
Biochemical 

control

5 59 months
Gleason 

score
Surgery

Biochemical 
control

6 60 months
Gleason 

score
Radiation and 

hormones
Biochemical 

control
PSA: prostate-specific antigen.
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risk disease. Regardless of outcome, the cause-specific 
survival in this group is still very high (95%-100%).16 The 
role of 5-ARIs in this setting has not been particularly well-
established. This retrospective review looked specifically at 
its influence on PSADT, a commonly used biomarker for 
disease progression.17 

There is currently a lack of standardization when it comes 
to calculating PSADT and the inclusion criteria for its PSA 
values. Our preference has been to use the general linear 
mixed model method proposed by Zhang and colleagues, 
which was predicated on a large active surveillance cohort.11

The requirement of at least 3 PSA values (not necessarily 
consecutively rising) is consistent with a previously reported 
working group guideline.18 It likely represents the best trade-
off in terms of maintaining a sufficient sample size and not 
being overly influenced by the inherent variability of PSA. 
Though not mandatory, values were obtained at least 4 
weeks apart and over a period of at least 3 months to again 
deal with this variation issue. 

Our primary finding was that the median post-nadir 
PSADT was significantly faster relative to the median pre-5-
ARI value. As PSA suppression is sustained in non-malignant 
tissue, these results are intriguing with mounting clinical 
evidence that 5-ARIs do not cause disease progression. This 
finding may actually represent preferential cytoreduction of 
benign prostatic tissue that occurs around the time of PSA 
nadir. The resulting PSADT would then be a more accurate 
depiction of the true cancer-related DT. This change has 
obvious implications in terms of surveillance strategies and 
even reclassification criteria.

Another advantage of 5-ARIs is that they may identify the 
subset of patients that have higher risk prostate cancer from 
the onset. Previous data have shown an increased detection 

rate of higher grade disease (Gleason score 7-10) for 5-ARI 
patients with a rising PSA compared to those with stable 
values and those not on 5-ARIs.19 It is these men that would 
most likely benefit from earlier therapeutic intervention. This 
approach is further supported by evidence that active sur-
veillance patients have a relatively higher likelihood of bio-
chemical failure compared to those that are treated upfront.12

Therefore, by identifying aggressive disease early on, we can 
offer these patients a greater chance of cure. 

For this group, only 20.6% (6/29) of patients were reclas-
sified, which is less than our general cohort (about 30%).12 

The absolute benefit between these 2 groups seems consis-
tent with results from the REDEEM trial.9 However, drawing 
any conclusions based on these results are limited by the 
retrospective nature of this study and its limited sample size. 
The latter can be attributed primarily to the large number 
of patients excluded due to insufficient PSA values. In most 
cases, the reason was that the patient was not on the medica-
tion long enough for a post-nadir DT to be calculated. This 
data support the belief that 5-ARIs lower the rate of disease 
progression in active surveillance. 

In terms of reclassification, most of our patients were 
treated based on grade progression (67%; 4/6). This is in 
contrast to our institutional cohort, where more men were 
reclassified and then treated due to a change in PSADT (48% 
vs. 27% for grade progression).12 Again, these results are 
limited, but 5-ARIs might be able to reduce the proportion 
of cases treated just on PSA kinetics alone. The issue with 
this approach is the inherent risk of overtreatment by bas-
ing reclassification on non-histological criteria. By virtue of 
this shift, our reclassification rates would serve as a better 
reflection of true disease upgrading. 

Based on the PCPT and REDUCE studies, one of the 
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Fig. 1. Percent change of the post-nadir doubling time relative to the corresponding pre-5- alpha-reductase inhibitor value for each individual patient in ordinal 
order. Note: The percent change for patient 1 is 1844%, but was truncated at 200% for formatting purposes. Reclassified patients (n = 6) are highlighted in grey. 
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concerns with using 5-ARIs is the increased risk of high-
grade tumours.6,7 With logistic regression analyses, this dif-
ference is not significant when prostate volume is taken 
into account.20,21 The smaller gland sizes due to 5-ARI use 
may have resulted in disproportionate sampling at biopsy. 
These results are similar to the Combination of Avodart 
(GlaxoSmithKline Inc.) and Tamsulosin (CombAT) study in 
which there was a reduction in prostate cancer across all 
Gleason scores.22 For patients with known prostate cancer, 
the REDEEM trial showed no increase in the number of 
high-grade cases.9 Thus, based on more recent data, it seems 
increasingly unlikely that 5-ARIs cause grade progression. 

Conclusion 

In the setting of active surveillance, 5-ARIs significantly 
decreased post-nadir DT compared to the corresponding 
pre-5-ARI value. This finding may be related to the prefer-
ential suppression of benign prostatic tissue. Therefore, the 
post-nadir DT would represent a more accurate reflection 
of the true malignancy-related DT. If validated with a larger 
cohort, 5-ARIs may enhance the importance of PSADT as 
a biochemical surrogate for disease progression in active 
surveillance. 
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