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Article info Abstract

Active surveillance (AS) is recommended as a management option for men with
favorable-risk (low risk and favorable intermediate risk) prostate cancer; however,
national rates remain low. The Michigan Urological Surgery Improvement
Collaborative (MUSIC) established a quality improvement (QI) initiative in June 2014
to increase AS utilization. In this report, we analyze the rates of AS utilization over time
in the state of Michigan (MUSIC) for men with favorable-risk prostate cancer and com-
pare these to rates for other men diagnosed with favorable-risk prostate cancer in the
USA outside the state of Michigan. While the variables that influence AS utilization were
the same in both cohorts, we found that the AS utilization rates and the rate of increase
were significantly higher in MUSIC. We conclude that the QI initiative started in MUSIC
should serve as a roadmap to increasing AS use nationwide.
Patient summary: Active surveillance (AS), which involves close monitoring with blood
tests and scans, is recommended for management of favorable-risk prostate cancer to
avoid or delay unnecessary treatment. Our results show that a quality improvement pro-
gram in Michigan increased AS use for prostate cancer patients in the state. This program
should be used to increase AS uptake throughout the USA.
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Of the 190 000 men diagnosed with prostate cancer (PCa) able intermediate-risk disease [3]. However, AS remains

annually, most have localized disease. Furthermore, defini-
tive treatment in men with favorable-risk PCa (low risk
and favorable intermediate risk) does not improve PCa-
specific mortality [1,2]. Active surveillance (AS) is recom-
mended for men with low-risk PCa, and selectively in favor-

underutilized for men with favorable-risk disease [4,5].
While multiple predictors of AS use have been identi-
fied, there is limited information on methods to improve
AS utilization. We used the Michigan Urological Surgery
Improvement Collaborative (MUSIC) and Surveillance,
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MUsIC SEER

Predictors Odds ratio p-value  Odds ratio p value MUSIC vs. SEER

(95% Cl) (95% ClI) p value
Age (>65 vs <64 yr) 1.48 (1.36 ,1.61) <0.001 1.26(1.20,1.32) H <0.001 <0.001
PSA (per 5 ng/mL increase) 0.86 (0.77 ,0.95) ] 0.003  0.85(0.81,0.89) H <0.001 0.84
Clinical T-stage (T2 vs T1) 0.75 (0.65,0.86) — <0.001  0.27 (0.26 ,0.29) H <0.001 <0.001
NCCN (Intermediate vs low) 0.64 (0.52 ,0.77) — <0.001  0.90 (0.81,1.00) =~ 0.06 0.002
Percentage of positive cores (per 10% increase) 0.65 (0.63 ,0.67) H <0.001 0.73(0.72,0.74) ] <0.001 <0.001
Gleason score (7 vs 6) 0.20 (0.16 ,0.24) +——i <0.001 0.18 (0.17 ,0.20) H <0.001 0.50
Race (Black vs non-Black) 1.00 (0.88 ,1.15) ag 0.97 0.96 (0.90,1.03) L] 0.25 0.57
After vs before Jun 2014 2.14 (1.87 ,2.45) k- <0.001 1.11(1.05,1.16) H <0.001 <0.001
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Fig. 1 - Predictors of active surveillance utilization. CI = confidence interval; MUSIC = Michigan Urological Surgery Improvement Collaborative;
NCCN = National Comprehensive Cancer Network; PSA = prostate-specific antigen; SEER = Surveillance, Epidemiology and End Results.

Epidemiology and End Results (SEER) prostate AS data-
bases to investigate methods to improve systematic AS
utilization. The publicly available SEER AS database iden-
tifies men diagnosed with PCa nationwide from 2010 to
2016. Medical records are reviewed to ensure that
patients were initially managed conservatively and did
not undergo definitive therapy within 1 yr. MUSIC is a
statewide collaborative that encompasses more than 90%
of practicing urologists in Michigan. Each practice has
trained data abstractors who collect standardized patient
information. Confirmation of AS is determined according
to two criteria: (1) the patient’s chart explicitly states
AS as the primary management strategy; and (2) the
patient did not undergo definitive therapy within 1 yr
of diagnosis.

In June 2014, MUSIC began an AS initiative for patients
with favorable-risk PCa, including value-based reimburse-
ment and publication of the Roadmap for management of
men with favorable-risk prostate cancer (MUSIC roadmap)
[6]. In this process, value-based reimbursement measure-
ments included metrics such as the rate of patients with
low-risk PCa evaluated for or placed on AS and rates of con-
firmatory testing for patients with low-risk PCa. In addition,
the MUSIC roadmap provided high- and low-intensity
surveillance plans that allow clinicians to tailor AS regimens
on the basis of an individual patient’s clinical variables.
Here we compare AS rates over time in MUSIC and SEER
to assess the impact of this initiative.

We included men diagnosed with favorable-risk PCa
between 2010 and 2016 for SEER (the most recent SEER
data available are from 2016), and between 2012 and
2019 for MUSIC. We excluded patients with missing clinical
data and SEER patients diagnosed in Michigan.

Using a multivariable logistic regression model, we
determined variables influencing AS use. For both cohorts,
practice site and zip code were included as random effects
to account for spatial correlations. In addition, a generalized
linear regression model with an interaction term between
the AS rate and the cohort was used to compare rates of
increase in AS before and after June 2014. Covariate balanc-

ing was performed using inverse probability weighting
(IPW). AS trends were created using an IPW-generalized
additive model (Supplementary material).

We identified 6300 patients in MUSIC who met the
inclusion criteria, including 3608 with low-risk PCa and
2692 with favorable intermediate-risk PCa. The SEER cohort
included 81 216 men, of whom 36 101 had low-risk PCa and
45 115 had favorable intermediate-risk PCa (Supplementary
Table 1). Predictors of AS management in both cohorts on
multivariable analysis are shown in Fig. 1.

We used an odds ratio (OR) scale to compare AS utiliza-
tion before and after the June 2014 MUSIC initiative. After
the initiative, MUSIC patients were more than twice as
likely to be managed with AS (OR 2.14, 95% confidence
interval [CI] 1.87-2.45; p < 0.001; Fig. 1). Among patients
in SEER, those diagnosed after June 2014 were 11% more
likely to be managed on AS (OR 1.11, 95% CI 1.05-1.16;
p < 0.001). OR comparison for the two cohorts shows that
the increase in AS use was significantly higher in MUSIC
than in SEER (interaction OR 1.95, 95% CI 1.70-2.23;
p < 0.001).

Notably, comparison of the increase in AS for all men
with favorable-risk PCa revealed that despite a lower AS uti-
lization rate in 2014, MUSIC had higher AS utilization rates
in 2015 and 2016 after implementation of the QI initiative.
In addition, after using SEER data from 2010-2016 to per-
form projections of AS rates for 2017-2019, we observed a
significantly higher increase in AS use in MUSIC compared
to SEER (p < 0.001; Fig. 2). These findings were seen in sub-
group analyses for men with low-risk PCa (Supplementary
Fig. 1) and men with favorable intermediate-risk PCa (Sup-
plementary Fig. 2).

Our results show that for men with favorable-risk PCa,
initial AS rates increased rapidly after the statewide initia-
tive in Michigan. The rate of increase was greater in MUSIC
than that observed nationally. The limitations of our study
include the lack of SEER data after 2016, precluding a direct
comparison for 2017-2019, and the potential for
confounding variables not captured in either SEER or
MUSIC. Nonetheless, our findings highlight the impact of
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Fig. 2 - Trends in AS utilization. The blue dotted line denotes the projected active surveillance rate on the basis of SEER data from 2010-2016. AS = active
surveillance; MUSIC = Michigan Urological Surgery Improvement Collaborative; SEER = Surveillance, Epidemiology and End Results.

quality improvement initiatives on AS utilization. Collec-
tively, these data show that quality improvement efforts
have dramatically increased AS rates to a greater degree
than factors causing more gradual uptake nationally.
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