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Abstract

Aims: Guidelines recommend the discussion of adjuvant radiotherapy post-prostatectomy for prostate cancer patients with high-risk pathology to consider all
of their treatment options. We determine whether patterns of radiotherapy referral and treatment post-prostatectomy reflect guideline-based use in a
contemporary prostatectomy cohort.
Materials and methods: Electronic treatment records were linked to Ontario’s cancer registry. Multivariable regression was used to evaluate clinical and health
systems factors associated with referral and the use of adjuvant radiotherapy within 6 months post-prostatectomy.
Results: Among 2663 patients treated with prostatectomy between 1 January 2012 and 30 November 2012, 1261 (47%) were found to have adverse pathology
and 492 were referred to radiation oncology �6 months post-prostatectomy, of whom 51% received adjuvant radiotherapy. Multivariable analysis showed that
patients were more likely to be referred to radiation oncology from a low-volume surgical facility (�50 versus >50 radical prostatectomy cases, odds ratio 2.50
[1.80e3.48]), if they lived farther from a radiotherapy centre (>50 km versus <10 km, odds ratio 1.73 [1.22e2.46]), if they were seen by radiation oncology
preoperatively (odds ratio 1.95 [1.51e2.52]), or if they had adverse pathology: high T-category (pT3b/T4 versus pT2, odds ratio 17.87 [12.14e26.30]; pT3a versus
pT2, odds ratio 5.24 [3.95e6.97]), positive margins (non-apex positive versus negative, odds ratio 4.20 [3.19e5.53]; apex only positive versus negative, odds
ratio 2.60 [1.71e3.94]) and high Gleason score (8e10 versus �6, odds ratio 11.32 [5.37e23.84]; 7 versus �6, odds ratio 4.18 [2.16e8.10]). Wide geographic
variation in radiotherapy referral rates persisted (range 6e66%; P < 0.0001). After radiotherapy referral, only high T-category (pT3b/T4 versus pT2, odds ratio
5.37 [3.01e9.60]; pT3a versus pT2, odds ratio 2.72 [1.59e4.65]) and non-apex positive margins (odds ratio 2.81 [1.86e4.23]) remained significantly predictive of
treatment.
Conclusions: Variations in referral for a discussion of radiotherapy post-prostatectomy are not mainly explained by patient characteristics. After seeing radiation
oncology, treatment decisions correlated most strongly with pathological findings. Understanding the reasons for the tremendous non-clinical variations in care
is needed to ensure access to potentially curative radiotherapy post-prostatectomy for high-risk prostate cancer patients.
� 2017 The Royal College of Radiologists. Published by Elsevier Ltd. All rights reserved.
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Introduction

The decision on many cancer treatments is challenging
and value-laden, and patients need information to mean-
ingfully participate in decisions about their health care. A
survey of Ontario cancer patients identified the need for

information as one of the greatest problems they encoun-
tered [1]. Particularly for men with a diagnosis of high-risk
prostate cancer, recent trends showan increase in the use of
radical prostatectomy [2]. For patients found to have high-
risk pathological features, including pT3 disease and/or
positive margins, 60e70% will develop biochemical
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recurrence and face a complex decision with respect to the
timing and type of management post-radical prostatectomy
[3e6].

Adjuvant radiotherapy (ART) has been shown to reduce
the risk of biochemical recurrence and, in some cases,
improve survival for men with high-risk pathology post-
radical prostatectomy in three large randomised trials
[3,6,7]. However, controversy surrounding the trade-offs
with toxicity exists, and delayed referral for salvage radio-
therapy is under evaluation as an alternative strategy
[8e11].

Considering these factors, patients with high-risk path-
ological features, specifically pT3 disease and/or positive
margins, are recommended by guidelines to have an
informed discussion of the potential benefits and risks of
ART as compared with alternatives [12e17]. The American
Urological Association (AUA) and American Society for Ra-
diation Oncology (ASTRO) recommend a patient-centred,
multidisciplinary discussion and guidelines from the
Genitourinary Radiation Oncologists of Canada (GUROC)
and Cancer Care Ontario (CCO) specifically recommend
radiation oncologist consultation for this discussion
[13,14,17].

Despite the need for ART discussion raised by interna-
tional consensus guidelines, accumulating epidemiological
data suggest that ART rates remain low, and are correlated
with institutional characteristics, including surgical volume
and academic versus non-academic affiliation [18e24]. The
considerable geographic variation in the use of ART raises
the question of whether patients are provided with equal
opportunities in getting the information that they need to
make fully informed decisions on curative treatments. This
has important implications for principles of patient auton-
omy and justice [25]. Although clinical practice guidelines
are systematically developed and are intended to stream-
line care and reduce unwarranted variation, the dissemi-
nation of evidence and guidelines often has variable effects
on practice [26].

Management issues surrounding adverse pathology
post-radical prostatectomy will affect a large number of
North Americans this year. Past analyses of processes of
care, including referral to radiation oncology, leading to
radiotherapy use in prostate cancer, are limited. Given that
in the Canadian setting early radiation oncology referral is
clearly recommended for the discussion of treatment op-
tions in practice guidelines, we set out to evaluate health
system performance regarding radiotherapy referral and
subsequent treatment post-prostatectomy. We sought to
investigate medical and non-medical factors associated
with practice patterns in a large, population-based study,
and the degree to which practice patterns reflected
guideline-recommended access to patient-centred care.

Given the lack of definitive comparison between adju-
vant versus salvage radiotherapy, as well as the competing
time pressures and burden of disclosure faced by urologists,
we hypothesised that sizeable variations in referral rates to
radiation oncology and subsequent ART usewould exist and
that non-clinical factors would strongly predict access to a
radiotherapy opinion.

Materials and Methods

Study Design

This retrospective cohort study included all prostate
cancer patients treated with radical prostatectomy between
1 January 2012 and 30 November 2012 in Ontario.

Data Sources and Linkage

Ontario has a population of 13.8 million people, and a
publicly funded universal health insurance plan. The pro-
vincial cancer agency, CCO, is responsible for co-ordinating
provincial cancer centres, which are the only providers of
radiotherapy. Radical prostatectomy is carried out in a
wider range of public hospitals.

The Ontario Cancer Registry is a population-based reg-
istry operated by CCO that collects demographic and clinical
information on >95% of cancer cases diagnosed in Ontario
[27]. Records on incident prostate cancer cases were used.
Registry data were linked to hospital separation data
identifying radical prostatectomy cases (Canadian Institute
of Health Information); pathology data (uniformly elec-
tronically compiled by CCO since 2012); radiotherapy visit
and treatment data (routinely electronically compiled by
CCO from each radiotherapy centre); and for socioeconomic
status, neighbourhood median income quintile data (Sta-
tistics Canada). Values in the results were suppressed for
groups of less than five patients, as per privacy agreements
with CCO.

Definitions of Radiation Oncology Consultation and
Radiotherapy Use

The primary outcomes of this study were whether pa-
tients were seen by radiation oncology early for consider-
ation of ART, and receipt of ART. We defined radiation
oncology consultation post-radical prostatectomy as the
first radiation oncology visit �6 months post-radical pros-
tatectomy. ART was defined as curative-intent radiotherapy
initiation �6 months, as previously described [9,17,28].
Pathology data were routinely electronically compiled since
2012 and radiotherapy records were complete to 30 May
2013, allowing us to report on radiotherapy use �6 months
post-radical prostatectomy for cases with an index surgery
date from 1 January 2012 up to 30 November 2012.

Definitions of Explanatory Variables

Patients were considered to have received a preoperative
radiation oncology consultation if they were seenwithin 12
months prior to radical prostatectomy [29].

Surgical margin positive cases were stratified by site of
positive margin to account for vague boundaries at the
prostatic apex. When tumour was found at the inked apical
margin and margin-confined elsewhere, margins were
classified as ‘apex positive only’. Other cases were cat-
egorised as ‘at least 1 non-apex margin positive’.
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