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Quality of care achievements of the Prostate
Cancer Outcomes RegistryeVictoria
Abstract
est practice guidelines assist
clinicians and health services
Objective: To analyse the performance of the quality of prostate cancer
(CaP) care over a 5-year period with reference to three quality indicators
(QIs) reported by the Prostate Cancer Outcomes RegistryeVictoria
(PCOR-Vic):

QI-1: Alignment with the modified Prostate Cancer Research International
Active Surveillance (PRIAS) protocol guideline;

QI-2: Timeliness of CaP care for men with high risk and locally advanced
disease;

QI-3: Positive surgical margins (PSMs) for organ-confined pathological
T2 disease.

Design, setting and participants: Between 1 January 2009 and
31 December 2013, 4708 men diagnosed with CaP who met the QI-1,
QI-2 or QI-3 inclusion criteria were recruited from Victorian hospitals.

Outcome measures and statistical analysis: Trend analysis was
conducted to monitor performance according to QI-1, QI-2 and QI-3. We
used the autoregressive integrated moving average (ARIMA) model to
account for any inherent autocorrelation in the data when analysing the
monthly incidence of each indicator. Differences in the annual figures for the
indicators across years were also analysed by aggregating data by year and
applying the ARIMA model.

Results and limitations: There was a downward trend over the 5 years
in the percentage of men with low risk disease who underwent
active treatment (45% to 34%; P¼0.024), an upward trend in the
percentage of those with high risk and locally advanced disease who
received active treatment within 12 months of diagnosis (88% to 93%;
P¼0.181), and a decline in PSM rate in men with pathological T2 disease
after radical prostatectomy (21% to 12%; P¼0.036). Limitations of the
study include the fact that the improvement in the QIs was detected using
PCOR-Vic as a single population, but there may be institutional variations in
quality improvement.

Conclusions: Over 2009e2013, the performance of the Victorian health
system improved according to the three processes of care indicators
reported by the PCOR-Vic.
B deliver optimal care to men
diagnosed with prostate cancer
(CaP),1-3 but little is known about
whether optimal approaches to care
have been delivered to patients with
CaP in Australia. A large United
States study that investigated
compliance with structural and pro-
cess of care quality indicators (QIs)
highlighted considerable deficits
across institutions in care provided to
men with localised CaP.4

The Prostate Cancer Outcomes Reg-
istryeVictoria (PCOR-Vic), formerly
theVictorianProstateCancerClinical
Registry (Vic PCR), was established
with the aim of improving knowl-
edgeof patterns of care andoutcomes
for men diagnosed with CaP in
Victorian hospitals.5 Since its incep-
tion in 2009, PCOR-Vic has progres-
sively enlarged its recruitment scope:
by 2013 the registry had collected
data from 75% of the Victorian target
population. To achieve its objectives,
a set of QIs was developed after
reviewing guidelines and published
literature on CaP QIs, and through a
consensus process bymembers of the
PCOR-Vic Steering Committee.5

Data on these QIs are reported to
contributing clinicians and health
services every 6 months after the
initial 12-month period following
diagnosis.

The registry routinely reports on
four outcome measures: patient-
reported urinary, bowel and sexual
bother, and survival. It also reports
on three processes of care indicators.
Firstly, it reports to hospitals and
clinicians the percentage of men
with established low risk disease
who have received active treatment
during the initial 12-month period
after diagnosis (Indicator 1, QI-1).
There is now good evidence that
active surveillance (AS) is a more
appropriate approach than imme-
diate invasive treatment for many
men with low risk CaP.6 The Pros-
tate Cancer Research International
Active Surveillance (PRIAS) project
was initiated in 2006 to describe
patterns of care for men on AS and
to provide guidance about the AS
regimen.7 The Urological Society of
Australia and New Zealand has
formally endorsed the PRIAS
criteria for AS, and has supported
the recruitment of patients for
PRIAS since 2010.8 Participation in
PRIAS is at the discretion of the
clinician and patient and thus does
not provide a community-based
estimate of the uptake of AS.

PCOR-Vic also provides reports
about men diagnosed with high risk
and locally advanced CaP for whom
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active treatment was not initiated
(Indicator 2, QI-2). The standard
approach to treating high risk CaP in
patients with an otherwise good life
expectancy is prompt initiation of
surgery or radiation therapy, the
latter with androgen deprivation
therapy.2 Delay from the date of bi-
opsy to the date of surgery, particu-
larly for high risk men, may be
associated with poorer pathological
outcomes.9 There is some evidence
that delay in initiating appropriate
treatment (based on the risk of dis-
ease progression) after the diagnosis
of CaP can cause psychological
distress.10 More recent evidence in-
dicates that the risk of suicide
(8) j 2 May 2016 319.e1
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1 Number of hospitals contributing to the Prostate Cancer Outcomes
RegistryeVictoria, 2009e2013

Year of
authorisation*

Number of hospitals
(cumulative)

Average number of consented
patients in each hospital

2009 9 133

2010 15 91

2011 33 76

2012 33 77

2013 33 67

*Each hospital has an authorisation date which signifies the earliest date at which a patient’s
diagnosis date was considered eligible for participation. u
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immediately after diagnosis is
70% higher than for the general
population, and that this risk is
greatest for men with regionally
advanced disease.11

The third process of care indicator
routinely measured by the registry
relates to risk-adjusted percentages
of positive surgical margins (PSMs)
following radical prostatectomy
(Indicator 3, QI-3). PSM status is
important in evaluating quality of
care in managing CaP because it is
associated with an increased risk of
biochemical recurrence after radical
prostatectomy12 and is a significant
predictor of the need for additional
radiotherapy and/or androgen
deprivation therapy, even after tak-
ing stage of disease into account.13

Patients who are identified as
meeting either QI-1 or QI-2 selection
criteria are notified to their treating
or diagnosing clinicians and hospi-
tals. QI-3 is reported to hospitals
and clinicians in the form of risk-
adjusted funnel plots if there are
more than 20 patients meeting the
inclusion criteria. These funnel plots
are de-identified with regard to
other clinicians, and visually depict
variations beyond the mean of two
or three standard deviations. Funnel
plots were chosen to allow clinicians
and health services to compare their
performances with those of other
providers; to visualise variation in
compliance with the indicator; and to
stimulate competition in improving
outcomes for men with CaP. As with
QI-1 and QI-2, hospitals and clini-
cians are also provided with the
names of patients who meet QI-3
criteria (constituting the numerator).
MJA 204 (8) j 2 May 2016
This article reports the overall per-
formance of the Victorian health
system over a 5-year period
(2009e2013) according to the three
processes of care indicators reported
by the registry.
Methods

Study population
Men are eligible to be included in
PCOR-Vic if they are diagnosed
with CaP or treated for CaP at a
recruiting hospital after ethics
approval at the site; have pathologi-
cally confirmed CaP; and are treated
by a clinician who has provided
consent for patients to be approached
and enrolled in the registry.Details of
the number of hospitals recruited
since 2009 and the average number of
patients in each hospital are sum-
marised in Box 1.

Recruitment. The recruitment strat-
egy and data collection methodology
of the PCOR-Vic have been previ-
ously described.5 In summary, all
men identified as having pathologi-
cally confirmed CaP notified to the
Victorian Cancer Registry and who
have not died within 10 months of
diagnosis are sent a letter inviting
them to participate. We have
ethics committee approval to waive
patient consent to access manage-
ment details for men who have died
within 10 months; otherwise, an opt-
off recruitment strategy is used. Data
are collected from hospitals and pri-
vate consulting suites by trained data
collectors. Men are telephoned at 12
and 24 months to confirm that
treatment details are accurate and
up-to-date, and that they include the
most recent prostate-specific antigen
(PSA) result.

Statistical analysis
Patients classified as having low risk
CaP (ie, if they met the selection
criteria of the PRIAS protocol:7 clin-
ical stage T1/T2, PSA � 10 ng/mL,
one or two positive biopsy cores, and
prostate biopsy Gleason score � 6
based on their most recent biopsy)
were included in QI-1. “Most recent
biopsy” was defined as the latest bi-
opsy performedduring the 12-month
period following diagnosis or the
initial biopsy at diagnosis if no sub-
sequent biopsy was performed. Men
whose initial biopsy or most recent
biopsy indicated a higher risk of CaP
(ie, no longer met all criteria of the
PRIASprotocol)were not included in
QI-1. PSAdensitywas omitted in this
classification, as the prostate volume
(required to calculate PSA density) is
not part of the PCOR-Vic minimum
dataset.5 Men were deemed to be
non-compliant with the PRIAS pro-
tocol if they were eligible for PRIAS
based on their most recent biopsy
and invasive treatment was under-
taken within 12 months of diagnosis.

TheNational Comprehensive Cancer
Network (NCCN) definition was
used to assess appropriateness of
care for high risk and locally
advanced disease;1 ie, PSA >20 ng/
mL or Gleason score > 7 or clinical
stage �T3a, and not over 80 years of
age at diagnosis. Men who met these
criteria were included in QI-2, and
were deemed to not be receiving
appropriate care if active treatment
had not been initiated within
12 months of definitive diagnosis
of CaP.

Only patients with organ-confined
disease (pathological T category
2) were included in the analysis of
change in PSM rate over time.
Margin status was unequivocal for
2313 patients (98.5%), but in 36
men (1.5%) a definitive status
could not be established because
the sample was insufficient (four
patients), documentation was un-
clear (seven patients) or the margin
status was not stated in the pa-
thology report (25 patients). These
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cases were not included in further
analyses.

Trend analysis was conducted to
monitor performance with respect to
QI-1, QI-2 and QI-3 for men diag-
nosed with CaP between 2009
and 2013. Autocorrelation of the
month-year data was first assessed
by plotting the partial autocorrela-
tion function. We used the autore-
gressive integrated moving average
(ARIMA) model to account for any
inherent autocorrelation in the data
when analysing the monthly inci-
dence of each indicator. Differences
in the annual figures for the in-
dicators across years were also ana-
lysed by aggregating data by year
and applying the ARIMA model.
Data were analysed in Stata 13.0
(StataCorp); P< 0.05 was defined as
statistically significant.

Ethics approval
This project received ethics approval
from the human research ethics
committees of Monash University
(reference CF09/0931-2009000436),
Cancer Council Victoria (reference
0908) andof each participating health
service.
Results

A total of 4708 men were diagnosed
with CaP in recruiting hospitals be-
tween 1 January 2009 and 31
December 2013 and met at least one
of the QI-1, QI-2 or QI-3 inclusion
criteria. The PCOR-Vic recorded an
opt-off rate of 2.7% over the 5-year
period. About 2% of men could not
be recruited because their treating
doctor had not provided consent for
participating in the registry. The de-
mographic and diagnostic details of
the men contributing to each indica-
tor are outlined in Box 2.

QI-1: Percentage of men with
low risk disease receiving active
treatment (non-compliance
with PRIAS recommendations)
The proportion of men with low risk
disease who underwent active treat-
ment declined between 2009 and
2013. The mean percentage of PRIAS
non-compliance had increased non-
significantly from 45% in 2009 to
55% (2010) and 50% (2011), but a
downward trendwas evident in 2012
(40%) and 2013 (34%); this achieved
statistical significance in 2013
(P¼ 0.024).

QI-2: Percentage of men with
high risk or locally advanced
disease receiving treatment
within 12 months of CaP
diagnosis
During the 5 years there was a
gradual but statistically non-
significant increase in the percent-
age of men with high risk or locally
advanced disease receiving treat-
ment within 12 months of diagnosis;
88% of men in these risk groups
received immediate active treatment
in 2009, rising to 89% in 2010, 91% in
2011 and 2012, and 93% in 2013.

QI-3: Percentage of PSMs for
organ-confined pathological
T2 disease
The PSM rate for men with organ-
confined (pT2) CaP in 2009 was
24%, and rose slightly (by 3.4 per-
centage points) in 2010. A significant
decline was first measured in 2011
(7 percentage point reduction in
pT2 prostatectomy PSM; P¼ 0.031).
Further significant improve-
ments were measured for radical
prostatectomies performed in 2012
and 2013, when the PSM rate
remained steady at 12% (Box 3,
Box 4).

Discussion

Given the prevalence of CaP,14

attention to the quality of CaP care
has become an important health care
issue not only for authorities and
policy makers, but also for health
service providers and patients. There
is broad consensus on the need for
regular assessment and monitoring
of clinical performance, both for
professional development and for
quality improvement.15 National
data on CaP treatment are limited,
andPCOR-Vicwas set up as a quality
improvement project in 2009 to
address this need.5

Our analysis found a downward
trend over a 5-year period in the
percentage of men with low risk
disease who underwent active treat-
ment, an upward trend in the per-
centage of those with high risk and
locally advanced disease who
received active treatment within
12 months of diagnosis, and a
decline in PSM in men with patho-
logical T2 disease after radical
prostatectomy.

The decline in the proportion of men
with low risk disease receiving active
treatment predated the increased use
of transperineal biopsies in Victoria
from 2013. AS is a practicable and
recommended strategy for reducing
overtreatment of patients with low
risk CaP.7 The overall level of sur-
veillance of menwith low risk CaP in
2012 and 2013 that we found (60%)
was higher than that reported by the
Michigan Urological Surgery
Improvement Collaborative (US)
registry which used the D’Amico
classification to define low risk CaP
(49%).16 Similarly, data from the
CaPSURE registry (US) had shown
that AS for low risk disease (as
defined by the Cancer of the Prostate
Risk Assessment [CAPRA] score)
had increased sharply from 14.4% in
2009 to 40.4% in 2013.17

We also found that a larger propor-
tion of men in the high risk and
locally advanced disease groups
were receiving prompt treatment in
2013 (93%) than 5 years previously
(88%); the increase, however,was not
statistically significant. A number of
studies have found that active treat-
ment, such as radical prostatectomy
or a combination of external beam
radiotherapy and androgen depri-
vation therapy, was associated with
significant benefits in local disease
control, reducing the development of
metastases, and improving disease-
free survival.18,19 Further, mortality
among men aged 75 years or more
with high risk tumours who receive
local therapy is 46% lower than for
those treated conservatively, after
controlling for age, comorbidities,
and risks.20

The change in PSM rate in our study
(from21% in2009 to 12% in2012)was
similar in proportion to that reported
by Cancer Care Ontario (from 37% in
2009 to 21% in 2012).21Another study
that exclusively examined outcomes
MJA 204 (8) j 2 May 2016 319.e3



2 Demographic and clinical characteristics of men diagnosed with prostate cancer (CaP) in the Prostate Cancer Outcomes
RegistryeVictoria, 2009e2013

Low risk disease
(Indicator 1)

High risk and locally
advanced disease

(Indicator 2)

Radical
prostatectomy
(Indicator 3)

Total number of contributing men 1117 1840 2349

Age group �55 years 245 (21.9%) 109 (5.9%) 506 (21.5%)

56e65 years 548 (49.1%) 543 (29.5%) 1147 (48.8%)

66e75 years 307 (27.5%) 886 (48.2%) 684 (29.1%)

>75 years 17 (1.5%) 302 (16.4%) 12 (0.5%)

PSA at diagnosis �4ng/mL 289 (25.9%) 117 (6.4%) 509 (21.7%)

4.01e10ng/mL 828 (74.1%) 736 (40.0%) 1584 (67.4%)

10.01e20ng/mL NA 421 (22.9%) 193 (8.2%)

�20.1 ng/mL NA 549 (29.8%) 35 (1.5%)

Unknown NA 17 (0.9%) 28 (1.2%)

Gleason score at diagnosis �6 1117 (100%) 112 (6.1%) 856 (36.4%)

7 (3þ4) NA 185 (10.1%) 957 (40.7%)

7 (4þ3) NA 178 (9.7%) 315 (13.4%)

8e10 NA 1357 (73.8%) 209 (8.9%)

Unknown NA 8 (0.4%) 12 (0.5%)

Clinical T category T1eT2a 1052 (94.2%) 643 (34.9%) 1570 (66.8%)

T2beT2c 65 (5.8%) 370 (20.1%) 256 (10.9%)

T3a NA 445 (24.2%) 30 (1.2%)

T3beT4 NA 82 (5.0%) 1 (<0.1%)

Unknown NA 290 (15.8%) 492 (20.9%)

NCCN risk group Low 1047 (93.7%) NA 563 (24.0%)

Intermediate 70 (6.3%) NA 1350 (57.5%)

High NA 1748 (95.0%) 256 (10.9%)

Locally advanced NA 92 (5.0%) 1 (<0.1%)

Metastatic NA NA 10 (0.4%)

Unknown NA NA 169 (7.2%)

Diagnostic method Transrectal ultrasound (TRUS) 1102 (98.7%) 1692 (92.0%) 2278 (97.0%)

Transperineal template biopsy 15 (1.3%) 35 (1.9%) 19 (0.8%)

Transurethral resection of the prostate (TURP) NA 100 (5.4%) 42 (1.8%)

Transurethral resection of bladder tumour (TURBT) NA 4 (0.2%) NA

Other NA 3 (0.2%) 4 (0.2%)

Unknown NA 6 (0.3%) 6 (0.3%)

Surgical approach Open prostatectomy NA NA 1013 (43.1%)

Laparoscopic prostatectomy NA NA 150 (6.4%)

Robot-assisted laparoscopic prostatectomy NA NA 1179 (50.2%)

Other prostatectomy NA NA 6 (0.3%)

Unknown type of prostatectomy NA NA 1 (<0.1%)

Number of men for year of diagnosis (Indicators 1 and 2) or surgery (Indicator 3)

2009 164 (14.7%) 240 (13.0%) 188 (8.0%)

2010 181 (16.2%) 256 (13.9%) 287 (12.2%)

2011 353 (31.6%) 474 (25.8%) 672 (28.6%)

2012 264 (23.6%) 467 (25.4%) 661 (28.1%)

2013 155 (13.9%) 403 (21.9%) 541 (23.0%)

NA¼not applicable; NCCN¼National Comprehensive Cancer Network; PSA¼prostate-specific antigen level. u
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3 Changes in QI-1, QI-2 and QI-3 between 2009 and 2013, using an autoregressive integrated moving average
(ARIMA) model

QI-1¼Men with low risk prostate cancer (CaP) who underwent active treatment; QI-2¼men with high risk or and locally advanced CaP who underwent
active treatment within 12 months of diagnosis; QI-3¼positive surgical margins in organ-confined (pT2) disease. u
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for patients who had undergone
robot-assisted laparoscopic radical
prostatectomy procedures reported
much lower pT2 prostatectomy
margin positivity (4.5% in 2009;
3.0% in 2012)22 than the 12% we
found. PCOR-Vic has progressively
accrued hospitals, and the number of
robot-assisted radical prostatectomy
procedures has increased signifi-
cantly compared with other surgical
methods, from 15% of all procedures
in 2010 to 60% in 2013. There is evi-
dence that surgical technique, sur-
geon proficiency and clinical and
pathological features of the cancer
may affect the risk of a positive
margin in patients undergoing
radical prostatectomy.23,24
4 Changes in the three process qual

Year

QI-1

%
Change since

2009 (95% CI)

2009 45.1%

2010 55.3% 10.2 (e1.6 to 17.7)

2011 50.4% 5.3 (e10.4 to 20.0) 0

2012 39.8% e5.3 (e20.6 to 6.3) 0

2013 34.2% e10.9 (e23.4 to e1.7) 0

QI-1¼Men with low risk prostate cancer (CaP) wh
active treatment within 12 months of diagnosis; Q
The overall improvements we report
across the three QIs are likely to be
due to a combination of factors,
including an improved knowledge
and acceptance of management for
low and high risk CaP; technical ad-
vances and refinements in surgical
technique; and possibly the feedback
mechanism provided by the registry,
providing hospitals and clinicians
with benchmark reports on their
performance relative to their peers.

A major strength of our analysis is
that PCOR-Vic is a community-based
comprehensive quality registry sys-
tem that captures data about patterns
of presentation, management of CaP,
treatment procedures, interventions,
ity indicators QI-1, QI-2 and QI-3 (base

QI-2

P* %
Change since

2009 (95% CI) P*

88.3%

0.101 89.5% 1.2 (e4.0 to 6.5) 0.648

.536 90.7% 2.4 (e2.2 to 8.3) 0.251

.297 90.8% 2.5 (e0.4 to 8.8) 0.074

.024 92.8% 4.5 (e1.7 to 9.1) 0.181

o underwent active treatment; QI-2¼men with high ri
I-3¼positive surgical margins in organ-confined (pT2
and patient-reported outcomes
related to quality of life, complica-
tions, and the effects ofCaP treatment
on daily living. The data collected by
PCOR-Vic are increasingly valuable
not only for policymakers and health
care providers for guiding best clin-
ical practices and processes and to
improve quality of patient care, but
also for researchers undertaking
relevant investigations of CaP.

Several limitations affect the inter-
pretation of our data. First, the
improvement in QIs was detected
using PCOR-Vic as a single popula-
tion, but there may be institutional
variations in quality improvement.
Second, the process of engagement of
line: 2009)

QI-3

%
Change since

2009 (95% CI) P*

20.9%

24.3% 3.4 (e1.1 to 5.9) 0.170

13.8% e7.1 (e14.9 to e0.7) 0.031

12.0% e8.9 (e17.2 to e2.2) 0.012

11.7% e9.2 (e18.1 to e0.6) 0.036

sk or and locally advanced CaP who underwent
) disease. * For change since 2009. u

MJA 204 (8) j 2 May 2016 319.e5
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hospitalswith PCOR-Vic often took a
number of months; each hospital
started contributing data at different
time points that depended on when
their individual engagement process
was completed. Third, our sample
(health services participating in the
PCOR-Vic) was restricted to about
75% of the target population, so that
generalising our results to the entire
target population could be difficult.
However, the participating health
services are spread broadly across
the state and closely reflect the
regional/metropolitan and public/
private distribution of all CaP care in
Victoria.

In conclusion, the community-
based PCOR-Vic has identified an
overall improvement in the three
assessed QIs during its first 5 years
of operation. Men in the low risk
MJA 204 (8) j 2 May 2016
disease group are less likely to un-
dergo active treatment, showing an
increased awareness of adherence
to PRIAS recommendations. At the
other end of the spectrum, our
analysis found that more men with
high risk and locally advanced
disease are receiving active treat-
ment within 12 months of diag-
nosis. Finally, the proportion of
men with organ-confined (pT2) CaP
who had PSM after radical prosta-
tectomy declined across the 5-year
period.

Clinical QIs are valuable tools for
linking quality registries to improve
clinical outcomes. This performance
analysis of historical trends in QIs will
not only provide important insights
into how the PCOR-Vic may have
contributed to the outcomes of
patients in Victorian hospitals with
CaP during its first 5 years of opera-
tion, but will also provide the basis for
further development of clinical in-
dicators by the binational registry, the
PCOR-ANZ,25 and for the imple-
mentation of specific evidence-based
interventions for optimising CaP care
in areas identified as needing
improvement.
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