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Abstract

Introduction: Radiographic staging with bone scan or computed tomography is not indicated for
men with low-risk prostate cancer. Physician compliance with these imaging recommendations
has been widely variable, leading to inappropriate testing and increased costs. The purpose of
this systematic review was to identify and learn from interventions associated with improved
physician compliance to imaging guidelines for prostate cancer staging.

Methods: This systematic review followed Preferred Reporting Items for Systematic Reviews
and Meta-analysis (PRISMA) guidelines. PubMed was searched through January 2022 for the
following medical subject headings (MeSH) terms: (‘Practice Patterns, Physicians' or ‘Guideline
Adherence’ or ‘Unnecessary Procedures’ or ‘Quality Improvement’) and (‘Prostatic
Neoplasms/diagnostic imaging”). Inclusion required discussion of an intervention for physician
compliance to prostate cancer imaging guidelines and specific data describing associated
outcomes. Publications focused on other malignancies or without this intervention, evaluation, or
data, were excluded.

Results: Of 82 papers screened, only five met inclusion criteria — representing 12 802 patients.
Each focused on reducing unnecessary imaging and demonstrated statistically significant post-
intervention improvement of physician compliance to imaging guidelines for staging prostate
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cancer. Four were multidimensional, with education, clinical champions, and performance
feedback. One used the unidimensional intervention of an electronic medical record (EMR)-
based clinical reminder order check (CROC). No studies used randomization or a control group.
Conclusions: Post-intervention improvement in physician compliance to imaging guidelines for
staging prostate cancer has been associated with EMR-based CROC and combination
interventions using clinical champions, education, and feedback. This has been observed at
individual institutions and larger organizations spanning a region or state.

Introduction
Numerous studies demonstrate that guideline adherence increases efficient utilization of
resources, subsequently reducing unnecessary imaging and its associated radiation exposures,
without increased risk to patients.* In regard to prostate cancer, most guidelines agree that
radiographic staging with bone scan or computed tomography (CT) is not indicated for men with
low-risk disease and an exceedingly low probability of metastatic spread.® 2 For example, the
American Urological Association (AUA) and European Association of Urology (EAU) both
recommend that clinicians should not perform abdomino-pelvic CT or routine bone scans in the
staging of low-risks patients.*3!# In fact, elimination of bone scan and CT imaging for staging of
newly diagnosed, low-risk prostate cancer has been a recommendation selected for the Choosing
Wisely campaign, with the aim to decreased wasteful testing and downstream benefit-lacking
cost burden.®®

However, prior studies have shown that physician compliance with imaging
recommendations for prostate cancer staging has been widely variable,'®-2! and that refining
imaging practices for prostate cancer can reduce overtreatment and cost.?? For example,
recommended staging imaging for high-risk prostate cancer has been underutilized,**?! with as
many as 51% of patients not receiving indicated CT/magnetic resonance imaging (MRI) imaging
at a national level.® Meanwhile, recent Surveillance, Epidemiology, and End Results (SEER)-
Medicare data analysis showed non-recommended staging imaging was performed far more
often in early prostate cancer cases than in early breast cancer — 41% vs. 14%.2° While there is
evidence that physicians are the primary drivers in decision-making regarding staging imaging
for prostate cancer,'® our understanding is incomplete as to “the mechanisms driving these
decisions and the most effective physician-level strategies to address them.”?° The purpose of
this systematic review is to address this literature gap by identifying, consolidating, and learning
from studies exploring interventions intended to improve physician compliance to prostate
cancer staging imaging guidelines.
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Methods

This systematic review was conducted using Preferred Reporting Items for Systematic Reviews
and Meta-analysis (PRISMA) guidelines. Initial searches of the literature revealed key Medical
Subject Headings (MeSH) terms of relevant studies. These MeSH terms were used to search
PubMed through January 2022 and included ‘Prostatic Neoplasms/diagnostic imaging’ and either
‘Practice Patterns, Physicians'; ‘Guideline Adherence’; ‘Unnecessary Procedures’; or ‘Quality
Improvement’. This PubMed search resulted in 79 papers. Other searches were conducted with
generic non-MeSH terms such as "Intervention™ and "Guideline™ and "Imaging" and "Prostate
Cancer," to capture additional related papers, e.g., those too recent to have MeSH terms applied.
This yielded 3 additional studies. The 82 papers were reviewed by two authors (SP and DM).
Five were found to meet inclusion criteria by (1) relating to prostate cancer imaging, (2) relating
to interventions to impact physician compliance with guidelines, and (3) having specific data
describing the association between intervention and physician compliance. Papers about other
malignancies or that had no intervention, evaluation, or data, were excluded. Excluded papers
were used for context in the background and discussion sections. The patient population,
intervention, primary impact group, primary outcomes, methods, and limitations, were manually
extracted from the relevant papers and summarized for comparison in Table 1 and/or referenced
below in our results.

Results
Of 82 papers screened, five studies met inclusion criteria (Figure 1), with a total of 12,802
patients.'>?3-26 Findings are summarized in Table 1. Each of the included studies demonstrated
statistically significant post-intervention improvement in physician compliance to imaging
guidelines for staging low-risk prostate cancer.'523-2

As outlined in Table 2, four of the five initiatives were multidimensional, with education
(some form of learning made available for urologists and/or patients to inform management),
clinical champions (leadership among urologists in implementing and promoting adherence to
imaging guidelines), and some form of performance feedback (reporting to help urologists
understand their level of compliance).'®232426 The only unidimensional intervention studied was
a clinical reminder order check (CROC) built into the electronic medical record (EMR).% Four
of the five studies were performed in the United States, the other being performed in Australia.

Regardless of intervention or country, each of the included studies demonstrated
statistically significant post-intervention improvement in physician compliance to
guidelines.>?3-26 Additionally, while the studies focused on reduction of unnecessary imaging,
one also accounted for increasing indicated imaging.*® In this case, the metric improved after
intervention, but without statistical significance.*® Baseline rates of guideline-discordant imaging
of low-risk prostate cancer was variable among these studies, ranging from 3.7% to 31% (bone
scans), and 5.2% to 42.9% (CT), while post-intervention rates ranged from 1.3% to 18.2% (bone
scans), and from 0% to 13% (CT).232426
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The four studies utilizing a three-pronged approach of education, local clinical champion,
and performance feedback, had varied applications of each of these elements as detailed in Table
2. While all of these studies utilized educational meetings to review guidelines,>?3 one study
also used educational written materials,?® and another included a guideline summary in the data
collection forms.?* One study reinforced its educational intervention with educational materials
and toolkits developed with placards to be posted in the clinics of each practice, and scripts
provided to assist participating urologists in educating patients regarding the rationale for
imaging recommendations.®® This study was also the only to explicitly note specific
encouragement of clinical champions to interact with colleagues who demonstrated more high
intensity imaging utilization.!® In all of these studies, clinical champions universally led their
local practice with performance feedback data at the practice and/or individual level 1232426

The studied EMR CROC intervention was different from the other studied interventions
as there was no champion or performance feedback component. Rather, an alert text window
came up when a guideline discordant bone scan, CT, or MRI was ordered, determined by the
system if the patient had both a diagnosis of Prostate Cancer (ICD-9: 185; ICD-10: C61) and a
Prostate Specific Antigen (PSA) reading <20 ng/mL in the preceding 6 months.?® The resulting
alert sited guidelines from several professional guiding bodies and displayed the following text:
“Imaging not recommended to stage men with PSA<10, Gleason<7, and clinical stage <T3.
Imaging recommended for high-risk cancer. Excessive imaging may harm patients and waste
resources.”? Although results in this study were not separated out by type of scan, low-risk
guideline-discordant imaging was reduced from 35% to 19% (p = 0.001).%

Discussion
Prior studies have shown low compliance with imaging guidelines in low-risk prostate cancer
patients. A retrospective study using SEER-Medicare data from 2004-2011 exemplified this, and
seems to suggest this challenge is not universal among cancers, finding that nonrecommended
staging imaging was performed in 41% of early prostate cancer cases while a comparable
measure for breast cancer was only 14%.2° While the mechanisms driving these decisions remain
unclear, this study indicated that physician utilization of nonrecommended services seemed to be
attributable to consistent behavior more than to personalized patient care.?° Ironically, at the
same time, recommended imaging for high risk prostate cancer has been underutilized with as
much as 51% of patients not receiving indicated CT/ MRI imaging at a national level .1%2
Patients undergoing guideline-discordant imaging incur exposure not only to the radiation
from the unnecessary imaging study, but also from follow-up imaging due to incidental findings.
For example, one study reported that >8% of low-risk prostate cancer patients received follow-up
radiographic imaging because of incidental findings in guideline-discordant imaging, none of
which resulted in suspicious lesions requiring intervention or biopsy.?” The median exposure of a
single multiphase abdominal and pelvis CT scan was reported to be 31 milli-sieverts (mSv), a
dose estimated to cause cancer in one of every 660 exposed 60-year-old men.? In addition to
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increased exposure and risk, guideline-discordant imaging costs the United States millions each
year.?!

It is important to understand if these trends are driven by local practices, individual
physicians, or patients. Studies investigating questions like these have added depth and direction
to large-scale efforts to improve cost-effective care. For example, a study exploring decision
drivers leading to prostate cancer staging imaging in low-risk patients found evidence that
physicians are the primary (and sometimes only) decision-makers, suggesting that interventions
may most effectively reduce unnecessary scanning if physician behavior is targeted.'® Indeed,
guideline discordant scanning was reduced following such targeted interventions using either of
two approaches, namely an EMR-based CROC, and a multipronged approach that
simultaneously included education, performance feedback, and clinical champions.

Geography may also influence these decisions, as suggested by SEER-Medicare imaging
rates for the generally non-overlapping patient populations with prostate and breast cancers,
despite their largely exclusive management providers.?® Compelling enough were these
geographic associations that the study authors recommended that policy efforts for the Choosing
Wisely campaign be focused on high-utilization geographic areas.?® Of the studies represented in
our review, three were regional and/or statewide, within the state of Michigan.'>?24 The
remaining two studies, including a similar multidimensional approach and a CROC, were in
Australia and New York respectively.?>?® Positive outcomes in all five studies, regardless of
location, size of targeted implementation group, or baseline utilization rates, is encouraging,
suggesting significant ability to improve guideline adherence through similar interventional
approaches regardless of geography, scale, or initial compliance levels. Yet unexplored is the
cumulative effect of these varied interventions applied concurrently.

Given the limited number of studies and their diverse context of application,
interventional differences, and varied rates of guideline adherence at baseline, it is difficult to
clearly identify one interventional approach as superior to another. For example, while a larger
absolute rate reduction (ARR) equates to a smaller number needed to treat and might suggest a
more effective intervention, it is directly limited by the baseline rate of imaging, which ranges
widely in these studies (3.7% to 42.9%).2%2% Thus, while the relatively large 16% ARR observed
in one study represents only 46% from a 35% baseline imaging rate, the much smaller 2.4%
ARR observed in another study represents a massive 65% reduction from its 3.7% baseline.?®%
As all five studies resulted in favorable outcomes with statistical significance, these metrics
obfuscate the ranking of approaches in terms of superiority.

In considering how a program might track its response to an intervention, a systematic,
automated method can optimize sensitivity and timely feedback. In the specific case of assessing
imaging guideline adherence for newly diagnosed prostate cancer, the exponentially weighted
moving average (EWMA) has been recommended, as it required statistically less time to signal a
change in performance than other statistical process control methods.°
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Regarding limitations, none of the five studies included a control group or randomization,
thus causality was difficult to prove. Bias risk was only noted in two of the papers as a
limitation; however, all four of the studies implementing education, performance feedback, and
clinical champions, inherently raised awareness of the initiatives by utilizing these interventional
approaches. This awareness introduces bias risk due to the Hawthorne effect, or the alteration of
behavior by those being studied due to their awareness of being observed. In the case of the
CROC study, it was noted that the study excluded a large percentage of cases, raising concern for
selection bias. The authors of the study argued that this was unlikely to bias findings, however,
as the pre- and post-intervention exclusion rates were similar (66% vs. 63%).3! Additionally,
with only five published studies documenting any intervention to promote adherence to these
guidelines, and no negative outcomes reported, we cannot conclude that these are the only two
effective approaches to this challenge. There may be other untried and/or undocumented
interventions that would be high yield, and/or publication bias obscuring our knowledge of
unsuccessful attempts. Further research is needed to assess other interventions that may be taken,
and as institutions adopt similar or novel approaches to impacting their physicians’ compliance
to these imaging guidelines, communication about these efforts and their outcomes should be
encouraged to promote success among future implementing institutions.

Conclusions

Improved physician compliance to imaging guidelines for staging prostate cancer has been
associated with both EMR-based CROC and combination interventions using clinical
champions, education, and feedback. Post-intervention improvement in compliance has been
observed at individual institutions and larger organizations spanning a region or state. No studies
lacking associated improvement in compliance after intervention were identified, perhaps due to
publication bias, and perhaps suggesting additional unexplored and effective solutions to this
challenge. We recommend that institutions apply similar or new interventions to seek decreased
inefficient variations in care on a larger scale. As they do so, documentation and publication of
these efforts to communicate both successful and unsuccessful strategies may help further clarify
optimal conditions to promote physician compliance to guidelines.
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Figures and Tables

Figure 1. PRISMA flowchart of publication selection for inclusion.
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Table 1. Summary of literature describing interventions to improve physician compliance to prostate cancer imaging

guidelines and associated outcomes!®23-26

Intervention | Study Authors; | n Statistical | Baseline | Reduction | Absolute | Number | Comments
methods year significance | rate of in low- risk needed to
summary low-risk | risk PCa | reduction | treat
scanning | scans
Education, Imaging Ross I, 813 p=0.03 (BS) | 3.7% (BS) | 65% (BS) | 2.4% (BS) | 42 (BS) 100% of
Champion, patterns Womble p=0.17 5.2% (CT) | 38% (CT) | 2% (CT) |50(CT) scans were
Feedback compared P, Yel, (CT) negative; 19
before & after | etal; practices in
multi-step 20152 Michigan
performance
feedback &
guideline
review led by
practice
clinical
champion
Education, Baseline Hurley P, | 10,554 | p<0.0001 11.0% 41% (BS) | 4.5% (BS) | 23 (BS) 98.4% (BS)
Champion, imaging rates | Dhir A, (BS and (BS) 48% (CT) | 7% (CT) | 15(CT) and 99.7%
Feedback compared Gao, CT) 14.7% (CT) of
before & after | etal; (CT) scans were
year of 2017%° negative.
champion-led Increase in
education & indicated
performance imaging also
feedback with observed
site visits (not
statistically
significant)
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Education, Baseline phase | Miller 858 p<0.01 31% (BS) | 48% (BS) | 15% (BS) | 7 (BS) 97.6% (BS)
Champion, followed by 2 | DC, (BS and 28% (CT) | 54% (CT) | 15% (CT) | 7 (CT) and 96.4%
Feedback phases with Murtagh CT) (CT) of
champion-led | DS, Suh scans were
comparative RS, etal; negative.
performance 20112 Reduced
feedback & practice
guideline variation &
education improved
guideline
adherence
Education, Local Rutledge | 144 p=0.84 (BS) | 21.4% 15% (BS) | 3.2% (BS) | 32 (BS) Only low-
Champion, champion led | AB, p=0.01 (BS) 100% 42.9% 3(CT) risk patients
Feedback guideline McLeod (CT) 42.9% (CT) (CT) reflected
education. N, (CT) here; this
Participating Mehan Australian
urologists N, et al; study also
staging 20182¢ reported
practices reduced
audited & scans among
presented intermediate-
(deidentified) risk patients
EMR CROC | Imaging rates | Ciprut 433 p=0.001 35% 46% 16% 7 BS&CT
per VA claims | SE, (BSand CT | (BSand (BS and (BS&CT | (BS & CT | data not
compared Kelly combined) | CT CT combined) | combined) | delineated
before & after | MD, combined) | combined)
CROC Walter
implementation | D, et al;
2020%

BS: bone scan; CROC: clinical reminder order check; CT: computed tomography; EMR: electronic medical record; PCa: prostate

cancer; VA: Veterans Affairs.
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Table 2. Study-specific sub-interventions in studies with multidimensional approach?®2324.26

Authors; Educational intervention Local clinical champion Feedback intervention
Year intervention
Ross I, Collaborative-wide Champions given practice- General performance
Womble P, | meetings reviewed imaging | and physician-level data; feedback given at
YeJ,etal; | guidelines & presented reviewed with colleagues collaborative-wide
20152 baseline de-identified along with relevant guideline | meetings; individual data
practice-level data recommendations given to local clinical
champion
Hurley P, Educational toolkits with Champions received Champions encouraged to
Dhir A, Gao | placards for posting in each | collaborative-wide training, | periodically review and
Y, etal; practice's clinics, and scripts | led local presentations with present the practice's
20171 to assists in patient prepared slides, and were imaging performance data
education regarding encouraged to engage high-
guideline rational intensity imaging users
Miller DC, | Summary of AUA & NCCN | Champions led local Three data-collection
Murtagh guidelines included in data | meetings and reviewed phases, with de-identified
DS, Suh RS, | collection form; guidelines | guidelines with partners performance feedback
etal; 20112* | reviewed locally provided between phases
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Rutledge Local meetings reviewed Champion chaired De-identified baseline
AB, guidelines and underpinning | educational meetings and staging practices &
McLeod N, | evidence; written presented local baseline internal metrics presented
Mehan N, et | information distributed. staging practices data at regular meetings

al; 2018%

AUA: American Urological Association; BS: bone scan; CT: computed tomography; EAU: European Association of Urology; NCCN:
National Comprehensive Cancer Network.
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