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Reducing overtreatment of prostate cancer by radical
prostatectomy in Eastern Ontario: a population-based cohort
study
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Background: Canadian guidelines recommend against population-based screening for prostate cancer because of the risk of over-
diagnosis and overtreatment. We sought to assess whether a higher proportion of patients receiving surgery had clinically signifi-
cant cancer over time.

Methods: All hospitals in Eastern Ontario that perform prostatectomy participate in a Prostate Cancer Community of Practice, which
prospectively maintains a database for the region. Using these data, we conducted a retrospective cohort study that included all
patients who underwent prostatectomy from 2009 to 2015 in the region. We examined trends in biopsy findings, clinical stage, pros-
tate-specific antigen level and Gleason score. We then determined whether the proportion of patients with clinically significant cancer
(Gleason score > 7 or stage pT3) increased over time.

Results: During the study period, 1897 patients underwent prostatectomy in Eastern Ontario (mean 271 surgeries/yr). The proportion
of patients who were determined to have National Comprehensive Cancer Network intermediate or high-risk disease increased from
46.7% in 2009 to 90.2% in 2015. The proportion of men with clinically significant cancer on prostatectomy increased from 59.7% in
2009 to 93.1% in 2015. Adjusted analyses suggested that the proportion of patients with clinically significant cancer increased by 5%
per year during the study period.

Interpretation: There has been a change in the tumour characteristics of patients who undergo prostatectomy in Eastern
Ontario. In recent years, almost all patients have had clinically significant cancer, which suggests that overtreatment of prostate
cancer has decreased.

bout 15% of men in Canada receive a diagnosis of

prostate cancer in their lifetime.! Overtreatment of

prostate cancer is a public health concern because it
exposes men to risks that may not be necessary.? Historically,
50%-75% of patients with low-risk cancer received radical
treatment, such as surgery or radiotherapy.’ Improved under-
standing of the natural history of prostate cancer has made
active surveillance the preferred initial treatment for patients
with low-risk disease.>”

We have previously shown that active surveillance is the
most common initial approach for patients with low-risk
disease at The Ottawa Hospital.* Contrary to low-risk can-
cers, studies show that men with intermediate and high-risk
disease are at considerable risk of metastasis and cancer-
specific death, and treatment is advocated for patients with a
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life expectancy of more than 10 years.*” We sought to assess
whether urologists in Eastern Ontario have increased the
threshold of risk for recommending prostatectomy to
patients in an effort to reduce overtreatment. We hypothe-
sized that an increasing proportion of men receiving prosta-
tectomy in our population would have clinically significant
cancer.
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Study design and data sources

All patients who underwent radical prostatectomy in Eastern
Ontario (population ~1.2 million) between Jan. 1, 2009, and
Dec. 31, 2015, were included in the cohort. In Eastern
Ontario, prostatectomy procedures are routinely done at
3 hospitals: The Ottawa Hospital, Montfort Hospital and the
Queensway-Carleton Hospital. These hospitals participate in
a Prostate Cancer Community of Practice. The community of
practice consists of surgeons, radiation oncologists, medical
oncologists, pathologists, radiologists, specialized nurses and
administrators involved with prostate cancer care in our
region. The Prostate Cancer Community of Practice database
is prospectively maintained and collects data for every patient
who undergoes radical prostatectomy in these 3 hospitals.
The database is stored and managed at The Ottawa Hospital.

Study population

Patients who underwent open, pure laparoscopic, and robotic-
assisted laparoscopic radical prostatectomies were included in
the cohort. Patients who underwent salvage prostatectomies
after radiotherapy were excluded.

We recorded patient and tumour characteristics. Patient
characteristics included age, prostate-specific antigen (PSA)
level before surgery and prostate cancer clinical stage based
on digital rectal examination. Tumor characteristics included
Gleason score on biopsy, Gleason score on prostatectomy,
and pathologic stage. A review of medical records was used to
complete missing data when possible. Prostate biopsies
included standard template and targeted biopsies as per clini-
cal indication. Pathologic processing of biopsies and surgical
specimens followed institutional standardized protocols and
were not changed during the study period.

We categorized patients into risk groups using National
Comprehensive Cancer Network criteria (low-risk, stage ¢12a
or lower, PSA < 10 ng/mL or biopsy Gleason score < 6;
intermediate-risk, stages ¢T2b-T2¢, PSA 10-20 ng/mL or
biopsy Gleason score 7; high-risk, stage ¢T3a or higher, PSA
> 20 ng/mL or biopsy Gleason score > 8). Risk stratification
was not possible for all patients owing to missing data. In addi-
tion, we categorized patients as having clinically significant or
clinically insignificant cancer using pathologic variables. Clini-
cally significant cancer was defined as prostatectomy Gleason
score of 7 or greater, or pathologic stage T3 or higher, because
these factors are associated with increased risk of cancer-
specific death.”'® In addition, we identified a subcohort of
patients with Gleason 6 tumours on biopsy to examine what
patient and tumour characteristics may lead patients to select
surgery for low-risk disease.

Data analysis

We examined trends in clinical (biopsy Gleason score, clinical
stage, PSA level) and pathological characteristics (surgical
Gleason score, pathologic stage) by year. We performed uni-
variable and multivariable analyses to determine the associa-
tion between patient age, year of surgery, surgical approach,
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and hospital with clinically significant cancer after prostatec-
tomy using a log binomial regression. We used SAS software
version 9.4 (Cary, NC) for Windows for all analyses.

Ethics approval
We obtained approval from the institutional ethics board of
each hospital that contributed data to this study.

During the study period, 1897 patients underwent prostatec-
tomy in Eastern Ontario. The mean annual number of prosta-
tectomies was 271 (£ standard deviation [SD] 25). The annual
case volume in the population peaked at 304 in 2011 and
decreased in each subsequent year to 247 in 2015. The mean
age of patients was 62.3 (£ 6.5) years, and the mean preopera-
tive PSA level was 8.5 (£ 9.2) (Table 1). Of the surgeries per-
formed, 677 prostatectomies were done using a laparoscopic
(robotic-assisted or pure laparoscopic) approach, and 802
prostatectomies were done using an open approach. Most of
the laparoscopic surgeries were robotic-assisted.

Preoperative patient and tumour characteristics
During the study period, the proportion of patients who
underwent prostatectomy with stage ¢’I2 and ¢T3 cancers
increased from 15.6% to 40.7%. The proportion of tumours
with a biopsy Gleason score of 7 or higher increased from
38.1% to 85.1%. National Comprehensive Cancer Network
preoperative risk stratification was mainly possible for patients
who underwent treatment at The Ottawa Hospital (z = 1456).
The proportion of patients who underwent prostatectomy
with National Comprehensive Cancer Network intermediate
or high-risk disease increased from 46.7% in 2009 to 90.2%
in 2015 (Figure 1A).

Postoperative tumour characteristics

During the study period, the proportion of tumours with a
Gleason score of 7 or higher increased from 55.9% to 92.7%,
and the proportion with stage pT3 disease at prostatectomy
increased from 25.2% to 45.1% (Figure 1B and 1C). The
proportion of men with clinically significant cancer (Gleason
score 2 7 or stage p13) at prostatectomy increased from
59.7% t0 93.1% (Figure 1D).

Multivariable analyses showed that year of surgery, patient
age and preoperative PSA level were significantly associated
with clinically significant cancer at prostatectomy (Table 2).
With every year between 2009 and 2015, 5% more patients
had clinically significant cancer (95% confidence interval [CI]
4%—-6%). Type of hospital (academic v. community) was not
significantly associated with clinically significant cancer.

Gleason 6 subcohort

We identified 444 patients with tumours with a Gleason score
of 6 on preoperative biopsy who underwent surgery. Of these
patients, 281 (63.3%) had clinically significant cancer (Gleason
score 2 7 or stage p13) at prostatectomy. Of the 163 patients
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Table 1: Patient and tumour characteristics in prostatectomy procedures in Eastern Ontario, 2009-2015
Hospital 1 Hospital 2 Hospital 3
Characteristic Overall academic community community
Patient age, yr (+ SD) 62.3 (£6.3) 62.6 (£ 6.6) 60.9 (£6.2) 62.8 (£6.2)
Prostatectomy, no. 1897 1476 315 106
Robotic 677 677 0 0
Open 802 381 315 106
Missing data 418 418 0 0
Mean PSA, ng/mL (+ SD) 8.5(£9.2) 8.6 (£9.3) 6.9 (£2.0) 8.4 (£76)
Clinical (biopsy) Gleason score, no. (%)
Gleason 6 444 (28.7) 425 (28.9) 15 (34.1) 4(12.9)
Gleason 7 889 (57.5) 847 (57.5) 24 (54.55) 18 (58.1)
Gleason 8-10 214 (13.8) 200 (13.6) 5 (11.36) 9 (29.03)
Missing data 350 4 271 75
National Comprehensive Cancer Network risk
group, no. (%)
Low 327 (21.4) 322 (22.1) 4 (10.5) 1(3.1)
Intermediate 899 (58.9) 848 (58.2) 29 (76.3) 22 (68.8)
High 300 (19.7) 286 (19.6) 5 (13.16) 9 (28.1)
Missing data 371 20 277 74
Surgical (prostatectomy) Gleason score, no. (%)
Gleason 6 330 (17.5) 214 (14.5) 85 (27.5) 31 (29.5)
Gleason 7 1390 (73.5) 1121 (75.9) 204 (66) 65 (61.9)
Gleason 8-10 170 (9.0) 141 (9.6) 20 (6.5) 9 (8.6)
Missing data 7 0 6 1
Pathologic stage, no. (%)
pT2 1082 (57.2) 811 (55) 199 (63.2) 72 (70)
pT3 810 (42.8) 663 (45) 116 (36.8) 31 (30)
Missing data 5 2 0 3
Clinically significant cancer* at prostatectomy, no. (%) 1594 (84.0) 1277 (86.5) 240 (76.7) 77 (72.6)
Note: PSA = prostate-specific antigen, SD = standard deviation.
*Gleason score > 7 or stage pT3.

who did not have clinically significant cancer at prostatectomy,
152 had a preoperative PSA level and clinical stage available,
87 (53.4%) patients were less than 60 years of age, 14 (8.6%)
patients had a preoperative PSA level greater than 10, and 16
(9.8%) patients had a clinical stage of T2 or higher.

Overtreatment was identified as a major drawback of
population-based screening for prostate cancer by Canadian
policy-makers in 2014.2 This legitimate concern was predi-
cated on the high number of men with low-risk prostate can-
cer who received treatment (surgery or radiation) with unclear
benefit but well-defined adverse effects of treatment. Our
study involving patients in Eastern Ontario shows a signifi-
cant increase in the proportion of patients receiving surgery
who have clinically significant cancer. By 2015, 93% of
patients who received surgery had cancer characteristics

(grade and stage) associated with moderate to high risk of
metastases or cancer-specific death within 10 years.® These
data suggest physicians have changed the way they select men
for surgery to reduce overtreatment.

Overdiagnosis and overtreatment of prostate cancer are
valid concerns. Data from the European Randomized Study
of Screening for Prostate Cancer (ERSPC) trial estimated a
40% rate of overdiagnosis in populations who underwent
screening.” Since large screening trials started, randomized
and observational studies have improved our knowledge
regarding the natural history of low-risk prostate cancer, and
it is now well accepted that most low-grade cancers are associ-
ated with minimal risk of cancer-related death.®!*? For this
reason, reducing the number of men with low-risk cancer who
receive a diagnosis and subsequent treatment is important.
Although eliminating population-based prostate cancer
screening reduces low-risk cancer diagnoses, it disregards the
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Figure 1: (A) National Comprehensive Cancer Network risk stratification for patients undergoing radical prostatectomy in Eastern Ontario
between 2009 and 2015. (B) Pathologic (prostatectomy) Gleason score of patients between 2009 and 2015. (C) Pathologic (prostatectomy) T
stage for patients between 2009 and 2015. (D) Proportion of patients with clinically significant cancer at prostatectomy between 2009 and 2015.
Clinically significant cancer is defined as a Gleason score of 7 or higher, or stage pT3 disease.

Table 2: Association between patient and hospital characteristics and clinically significant cancer at prostatectomy

Characteristic

Univariable RR (95% ClI)

Multivariable RR (95% Cl)

Surgery year (increase by 1 yr)

1.04 (1.04 —1.05) 1.05 (1.03-1.06)

Patient age (increase by 1 yr)

1.01 (1.01 -1.02) 1.01 (1.007-1.013)

Preoperative PSA (increase by 1 unit)

1.00 (1.00 —1.01) 1.00 (1.00-1.01)

Academic v. community hospital

1.14 (1.08-1.21) 1.05 (0.97-1.14)

Note: Cl = confidence interval, PSA = prostate-specific antigen, RR = relative risk.

benefit of diagnosing higher risk cancers that would benefit
from treatment. Men with intermediate (Gleason 7) and high-
risk (Gleason 8-10) cancers have prostate cancer—specific risks
of death of 40%-80% and 60%-90% by 20 years without
treatment, respectively.® To render prostate cancer screening
more beneficial, physicians must better select men to receive
treatment after diagnosis.

Active surveillance is now the recommended first-line
treatment for most men with Gleason 6 cancer.'>"* We pre-

viously reported that 67% of men with Gleason 6 cancer at
The Ottawa Hospital receive active surveillance, regardless
of PSA or clinical stage.* This study complements these
data by showing that almost all patients who received sur-
gery in Eastern Ontario had clinically significant (Gleason
> 7 or stage pT3) disease. Furthermore, the proportion of
patients with clinically significant cancer who underwent
surgery has increased by 5% per year and continues to rise.
This trend was seen at academic and community centres,
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and among patients who received both open and robotic
assisted/laparoscopic approaches.

An alternative explanation for the trends we saw is that
decreased screening in the population has led to a diagnostic
stage migration, whereby only more advanced cases are being
detected. Although diagnostic stage migration may be con-
tributing to the trends seen, our previous report that sug-
gested that most men with low-risk disease are selecting active
surveillance makes it likely changes in treatment selection are
the main determinant. This argument is further supported by
the overall number of surgeries performed in our region
decreasing by 20%, from 304 in 2011 to 247 in 2015.

The changes noted in this study are important because
they change the balance of risks and benefits of prostate cancer
screening. Studies from Europe and the United States have
also reported an increasing proportion of patients who
undergo prostatectomy with intermediate and high-risk
disease in recent years.!®!” However, these reports have origi-
nated from single tertiary care academic centres, therefore
changes reported could be a result of referral bias or may only
reflect the practice of academic centres. Indeed, a previous
report that used data from the large National Cancer Database
in the United States, which likely reflects treatment trends in
the population, reported that although active surveillance of
low-risk disease was increasing, so too was prostatectomy.'® In
2012, 51% of patients included the National Cancer Database
with low-risk disease received surgery.

Strengths and limitations

We included data from all centres that perform prostatectomy
in our region, making the results a nonbiased reflection of
trends occurring in our population. Although referral prac-
tices may vary, there is no reason to believe that a substantial
proportion of patients receive treatment outside this geo-
graphical region.

Our relatively long study period compared with previous
studies suggests that the changes seen are not transient. More-
over, changes were seen among academic uro-oncologists,
community-based urologists, and those performing robotic-
assisted and open surgical approaches, which suggests that the
trends are not a result of referral bias.

Our study does not address the efficacy of surgery. Owing
to incomplete preoperative clinical data, it was not possible to
calculate the National Comprehensive Cancer Network risk
group for all patients; however, given that postoperative
pathologic trends were similar, differences in clinical risk are
unlikely to be significantly different. It is possible that the
trends we saw are partially explained by a greater proportion
of patients being diagnosed with clinically significant cancers
or a greater proportion of low-risk patients receiving nonsur-
gical interventions such as radiotherapy. Data to assess these
variables were not available for this study. However, a previ-
ous report showed that more patients with low-risk disease in
our region are opting for active surveillance, which would
suggest that patient selection is the main reason for the
changes observed.*
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Conclusion

This study shows that almost all men who undergo prostatec-
tomy in Eastern Ontario have clinically significant cancer.
These data suggest that overtreatment of prostate cancer with
surgery is decreasing, which increases the benefits and
decreases the risks of prostate cancer screening. Future
research should examine treatment trends in other popula-
tions and other interventions, such as radiotherapy.
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