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Study Need and Importance: Prediction models are
recommended by National Comprehensive Cancer
Network� guidelines to support clinical decision
making in prostate cancer; however, existing
models to predict pathological outcomes of radical
prostatectomy have been developed using data from
tertiary care centers and may not generalize well to
other settings. Data from a regional cohort (Michi-
gan Urological Surgery Improvement Collaborative
[MUSIC]) were used to develop models to predict
extraprostatic extension, seminal vesicle invasion,
lymph node invasion (LNI), and nonorgan-confined
disease in patients undergoing radical prostatec-
tomy. The MUSIC models were compared against
the widely used Memorial Sloan Kettering models,
Partin tables, and Briganti nomogram using data
from a national cohort (Surveillance, Epidemiology,
and End Results [SEER]).

What We Found: We identified 7,491 eligible pa-
tients in the SEER registry. The MUSIC model had
good discrimination and was well calibrated. While
the Memorial Sloan Kettering models had similar
discrimination to the MUSIC models, in terms of

calibration they overestimated the risk of extrap-
rostatic extension, LNI, and nonorgan-confined
disease. The Partin tables had inferior discrimina-
tion as compared to other models. When evaluated
on the LNI outcome, the Briganti nomogram dis-
played good discrimination but overestimated risk.

Limitations: Neither the SEER registry nor the
MUSIC registry have centralized pathology, so
there may be variations in the quality of patholog-
ical reporting. The SEER registry population may
not necessarily be nationally representative, as it
oversamples western states as compared to the rest
of the U.S. However, the SEER and MUSIC cohort
results were largely concordant, which supports the
notion that patient sampling did not play a large
role in the findings.

Interpretation for Patient Care: Our study is the
first to evaluate the most widely adopted models
predicting prostate cancer pathology in national
registry data. New models developed using the
MUSIC registry outperform existing models in both
national and regional registries and thus should be
considered as replacements.
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Purpose: Prediction models are recommended by national guidelines to support
clinical decision making in prostate cancer. Existing models to predict patho-
logical outcomes of radical prostatectomy (RP)dthe Memorial Sloan Kettering
(MSK) models, Partin tables, and the Briganti nomogramdhave been developed
using data from tertiary care centers and may not generalize well to other
settings.

Materials and Methods: Data from a regional cohort (Michigan Urological
Surgery Improvement Collaborative [MUSIC]) were used to develop models to
predict extraprostatic extension (EPE), seminal vesicle invasion (SVI), lymph
node invasion (LNI), and nonorgan-confined disease (NOCD) in patients un-
dergoing RP. The MUSIC models were compared against the MSK models,
Partin tables, and Briganti nomogram (for LNI) using data from a national
cohort (Surveillance, Epidemiology, and End Results [SEER] registry).

Results: We identified 7,491 eligible patients in the SEER registry. The MUSIC
model had good discrimination (SEER AUC EPE: 0.77; SVI: 0.80; LNI: 0.83;
NOCD: 0.77) and was well calibrated. While the MSK models had similar
discrimination to the MUSIC models (SEER AUC EPE: 0.76; SVI: 0.80; LNI:
0.84; NOCD: 0.76), they overestimated the risk of EPE, LNI, and NOCD. The
Partin tables had inferior discrimination (SEER AUC EPE: 0.67; SVI: 0.76; LNI:
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Abbreviations

and Acronyms

AUC [ area under the receiver
operating characteristic curve

EPE [ extraprostatic extension

LNI [ lymph node invasion

MSK [ Memorial Sloan
Kettering

MUSIC [ Michigan Urological
Surgery Improvement
Collaborative

NOCD [ nonorgan-confined
disease

PCa [ prostate cancer

PSA [ prostate specific antigen

RP [ radical prostatectomy

SEER [ Surveillance, Epidemi-
ology, and End Results Program

SVI [ seminal vesicle invasion
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0.69; NOCD: 0.72) as compared to other models. The Briganti LNI nomogram had an AUC of 0.81 in SEER but
overestimated the risk.

Conclusions: New models developed using the MUSIC registry outperformed existing models and should be
considered as potential replacements for the prediction of pathological outcomes in prostate cancer.

Key Words: prostatic neoplasms, prostatectomy, clinical decision rules

PREDICTION of pathological outcomes plays an impor-
tant role in preoperative counseling for men with
prostate cancer (PCa) considering radical prostatec-
tomy (RP). In patients with a very low risk of lymph
node invasion (LNI), active surveillance may be
preferred over RP, and even if RP is determined to
be necessary, pelvic lymph node dissection may not be
needed, thereby avoiding potential morbidity. On the
other hand, patients at high risk of extraprostatic
extension (EPE) or seminal vesicle invasion (SVI) may
be advised that nerve-sparing RP may not be possible
or advisable. Nerve-sparing surgery is associated with
better postoperative sexual function,1 and inability to
nerve-spare may have implications on the patients’
quality of life that will need to be addressed through
preoperative counseling and shared decision making.

The use of prediction models to support clinical
decision making is ubiquitous in PCa due to na-
tional guidelines recommending their use2,3 and the
availability of well-validated models. Three sets of
models that are widely adopted to predict patho-
logical outcomes are the Memorial Sloan Kettering
(MSK)4 models, the Johns Hopkins University
Partin table,5 and the Briganti nomogram (for
LNI).6 While the Briganti nomogram is limited to
LNI, the others consist of 4 separate models to
predict EPE, SVI, LNI, and the presence of any of
the above, which indicates that the PCa has
extended beyond the prostate and constitutes
nonorgan-confined disease (NOCD). All 3 sets of
models were developed using data from tertiary care
centers whose populations may not be representa-
tive of other prostatectomy populations. Although
MSK, Johns Hopkins, and Universit�a Vita-Salute
San Raffaele (for the Briganti nomogram) serve
demographically diverse communities, these hospi-
tals also care for some of the most complex cases. As
a result, the average risk profile of patients at these
institutions is likely much higher than the average
patient evaluated for RP in the U.S. Models devel-
oped from patient cohorts with higher case
complexity or acuity are known to overestimate the
risk of adverse outcomes in settings with lower
complexity, a phenomenon known as model mis-
calibration.7 Thus, broad adoption of existing models
may lead to patients undergoing unnecessary pelvic
lymph node dissection due to potential miscalibration
in nontertiary-care settings.

Although miscalibration of these models in a na-
tional cohort is a concern, prior external validation
efforts using these models have largely ignored cali-
bration8 or focused on miscalibration at only a single
center.9 However, because urologists rely on the ab-
solute risk estimates to make clinical decisions (eg
whether to perform a pelvic lymph node dissection),
the need for a well-calibrated model is critical. Con-
cerned that existing models may be miscalibrated in
national cohorts, we developed new models in our
regional cohort of 50 urology practices participating in
the Michigan Urological Surgery Improvement
Collaborative (MUSIC) and compared these against
existing models in the national Surveillance, Epide-
miology, and End Results (SEER) registry.

MATERIALS AND METHODS

Data Sources
Two data sources were used for this study: the regional
MUSIC registry and the national SEER registry. Addi-
tional details are provided in the supplementary methods
(https://www.jurology.com).

Study Cohorts
From the MUSIC and SEER registries, we established 3
study cohorts: the MUSIC derivation cohort, the MUSIC
validation cohort, and the SEER validation cohort (fig. 1).
The 2 MUSIC cohorts were established using 2:1 random
sampling stratified by practice, with two-thirds of patients
assigned to the derivation cohort and a third to the validation
cohort. After internally validating the MUSIC models on this
validation cohort, we evaluated the MUSIC models on the
SEER registry data. As a comparator, we also evaluated the
performance of the MSK models, Partin tables, and the
Briganti nomogram (for LNI) in both validation cohorts.

In both registries, we included patients in whom the
prostate specific antigen (PSA), clinical T-stage, and bi-
opsy information were available, including Gleason score
and number of positive and negative biopsy cores. Pa-
tients without pathological outcomes data available were
excluded. A small subset of MUSIC patients in whom the
date of surgery was missing were also excluded.

Outcomes
We evaluated the models’ ability to predict each of the 3
pathological outcomes both individually (EPE, SVI, and
LNI) and as a group (NOCD). The MSKmodels and Partin
tables have separate models for all 4 outcomes, and the
Briganti nomogram is limited to LNI. For the newly
developed MUSIC models, separate models were fit to
each of these outcomes in a comparable fashion.

360 PROSTATECTOMY OUTCOME MODEL DEVELOPMENT AND VALIDATION

Copyright © 2021 American Urological Association Education and Research, Inc. Unauthorized reproduction of this article is prohibited.

https://www.auajournals.org/doi/suppl/10.1097/JU.0000000000002230


MUSIC Model Development
We hypothesized that new models fit using our regional
cohort, which includes a diverse set of urology practices,
would be better calibrated on a national sample (SEER)
than existing models. Logistic regression models for each
of the pathological outcomes (EPE, SVI, LNI, NOCD) were
fit using the MUSIC derivation cohort with the following
predictors: age, PSA, clinical T-stage, grade group, and
the number of positive and negative cores.

MSK Models, Partin Tables and the Briganti
Nomogram
The MSK models were originally developed and validated
using data from MSK Cancer Center.10 Because the
models have previously been shown to become mis-
calibrated over time,9 they are dynamically updated.11

The MSK models predict pathological outcomes using
PSA, clinical T-stage, biopsy Gleason score (primary and
secondary), and number of positive and negative cores.
Although separate MSK models are available for patients
who lack data about biopsy cores, we focused our evalu-
ation on the models that included core data. The last
published evaluation of the MSK models (specifically, one
focused on LNI) was in 2011.9 We used the coefficients
from the 2018 version of the model.4

The Partin tables were originally developed and vali-
dated using data from Johns Hopkins University.
Although the 2007 version of the Partin tables have been
evaluated in SEER data,8 this evaluation did not consider
calibration and does not reflect contemporary practice.
The Partin tables were most recently updated using

patient data from 2010 to 2015 and predict pathological
outcomes using PSA, clinical T-stage, and Gleason grade
group, and this latest version was used in our evaluation.5

The Partin tables do not include the number of positive or
negative cores as predictors.

The Briganti nomogram refers to a set of several
models developed by a research group at the Universit�a
Vita-Salute San Raffaele between 2006 and 2019.6,12e14

For this evaluation, we selected the primary model (ie
“Model 1”) from the Briganti 2017 nomogram6 because
this was the latest version of the model that did not
require magnetic resonance imaging data, which was not
available in our cohorts.

Model Validation
We evaluated all models in the MUSIC validation cohort
(for internal validation) and in the SEER validation
cohort (for external validation). Performance of these
models was characterized in terms of both discrimination
and calibration. Discriminative performance was
measured using the area under the receiver operating
characteristic curve (AUC), and calibration was assessed
visually by comparing deciles of predicted risk with
observed risk. Bootstrapped 95% confidence intervals
were created for the AUC by resampling (unstratified
with replacement) the cohort populations 1,000 times.
Patients with clinical T3 disease were excluded from
evaluations of the Partin tables due to the absence of T3
disease in the Partin table.5 The Briganti nomogram re-
quires percentage of positive cores with highest-grade and
lower-grade disease as predictors. Because these were not

Figure 1. Flowchart of patient inclusion/exclusion criteria.
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available in either cohort, we imputed the median values
of 29.4 and 27.7, respectively, from the original publica-
tion describing the Briganti nomogram’s development.6

Missing Data
After excluding patients with missing PSA, clinical
T-stage, and biopsy information (fig. 1), the remaining
variables were nonparametrically imputed with bagged
trees for the MUSIC models only. Imputation was not
required for the MSK models or Partin tables due to
complete availability of predictors.

Net Benefit
Decision curves were used to calculate the net benefit of
all models in the SEER validation cohort. The analysis
was focused only on LNI because of previously published
threshold ranges of 0%e20% risk.6 The potential clinical
impact of the models was examined by comparing the
number of patients who would be recommended to un-
dergo lymph node dissection (in the threshold range of
0%e20%) against those who actually had LNI.

Software
We used R 3.6.0 for all analyses (R Foundation for Statistical
Computing, Vienna, Austria). The model code is available on
GitHub,15 and the MUSICmodel is available as an interactive
web calculator.16 The model coefficients are available in sup-
plementary tables 1e4 (https://www.jurology.com).

RESULTS
We identified 8,736 eligible patients in the MUSIC
registry and 7,491 eligible patients in the SEER
registry for our study cohorts. In the MUSIC regis-
try, 5,825 (67%) were randomly assigned to a deri-
vation cohort and 2,911 (33%) were randomly
assigned to a validation cohort (fig. 1). The SEER
validation cohort had a higher proportion of grade
group 1 PCa (24% versus 18%), a lower number of
positive cores (median 5 positive cores in SEER
versus 7 and 8 in the MUSIC derivation and vali-
dation cohorts, respectively), and a higher proportion
of patients with a cT1 disease (77% in SEER versus
71% and 72% in the MUSIC derivation and valida-
tion cohorts, respectively; table 1). While proportions
of EPE, SVI, and LNI were fairly similar between the
cohorts, fewer patients in SEER had NOCD (37% in
SEER versus 45% and 43% in the MUSIC derivation
and validation cohorts, respectively) due to more
overlap among the individual outcomes (table 2).

Internal Validation (MUSIC Registry)

In the MUSIC validation cohort, the MUSIC models
had better discrimination than the other models for
EPE and NOCD and similar performance to other
models for SVI and LNI (table 3). The MSK models
overestimated risk of EPE, LNI, and NOCD, and
the Briganti nomogram overestimated the risk of
LNI, while both the MUSIC models and Partin ta-
bles were generally well calibrated (supplementary
fig. 1, https://www.jurology.com).

External Validation (SEER Registry)

In the SEER validation cohort, the MUSICmodels had
similar discriminative performance as compared to the
MSK models and the Briganti LNI nomogram, and all
outperformed the Partin tables (table 3). However, the
MSK models again overestimated the risk of EPE,
LNI, and NOCD and the Briganti nomogram over-
estimated the risk of LNI, whereas the MUSIC models
and Partin tables remained well calibrated (fig. 2).

Net Benefit

In the threshold range of 0%e20% risk (to perform a
lymph node dissection), the MUSIC model achieved
the highest net benefit across this range in the SEER
validation cohort, although the difference was modest
as compared to the MSK model (fig. 3). The Partin

Table 1. Patient characteristics by cohort

Characteristic
MUSIC

Derivation
MUSIC

Validation
SEER

Validation

No. pts 5,825 2,911 7,491
Median yrs age (IQR) 63 (58, 68) 64 (58, 68) 62 (57, 67)
Median ng/mL PSA (IQR) 6.0 (4.5, 8.7) 6.0 (4.6, 8.9) 6.5 (4.9, 9.6)
No. primary Gleason (%):
2 1 (<0.1) 0 (0) 1 (<0.1)
3 3,518 (60) 1,785 (61) 4,658 (62)
4 2,207 (38) 1,081 (37) 2,695 (36)
5 99 (1.7) 45 (1.5) 137 (1.8)

No. secondary Gleason
(%):
2 1 (<0.1) 0 (0) 0 (0)
3 2,265 (39) 1,098 (38) 3,203 (43)
4 3,136 (54) 1,613 (55) 3,672 (49)
5 423 (7.3) 200 (6.9) 616 (8.2)

No. International Society
of Urological
Pathology Grade
Group (Gleason score)
(%):
1 (�6) 1,047 (18) 515 (18) 1,814 (24)
2 (3þ4) 2,434 (42) 1,253 (43) 2,750 (37)
3 (4þ3) 1,211 (21) 577 (20) 1,370 (18)
4 (8) 683 (12) 354 (12) 953 (13)
5 (9e10) 450 (7.7) 212 (7.3) 604 (8.1)

No. pos cores (IQR)/No.
missing

7 (5, 10)/13 8 (5, 10)/6 5.0 (3, 7)/0

No. neg cores (IQR)/No.
missing

7 (5, 10)/13 8.0 (5, 10)/7 8.0 (5, 10)/0

No. clinical T stage (%):
1 4,154 (71) 2,087 (72) 5,771 (77)
2a 847 (15) 449 (15) 673 (9.0)
2b 455 (7.8) 190 (6.5) 286 (3.8)
2c 304 (5.2) 157 (5.4) 449 (6.0)
3 65 (1.1) 28 (1.0) 312 (4.2)

Table 2. Prevalence of patient outcomes by cohort

Outcome
MUSIC

Derivation
MUSIC

Validation
SEER

Validation

No. pts 5,825 2,911 7,491
No. EPE (%) 2,028 (35) 978 (34) 2,697 (36)
No. SVI (%)/No. missing 674 (12)/57 316 (11)/33 949 (13)/5
No. LNI (%)/No. missing 268 (5.9)/1,245 102 (4.4)/590 458 (6.1)/25
No. NOCD (%)/No. missing 2142 (45)/1,027 1026 (43)/503 2757 (37)/19

Percentages represent proportion of population with outcome out of patients with
available findings for specified outcome; these percentages are not mutually exclusive.
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table for LNI is not directly comparable to the others
because exclusion of T3 disease (as described in the
Methods) leads to a lower prevalence of LNI. A com-
parison of the potential clinical impact of using the
MUSIC and MSK models is provided in supplemen-
tary figures 2 and 3 (https://www.jurology.com).

DISCUSSION
In this study, we found that newly developed
MUSIC models outperformed existing models in the
prediction of pathological outcomes following RP.
While the MUSIC models had relatively similar
AUCs to the MSK models and the Briganti

Table 3. Model performance with bootstrapped 95% confidence intervals

Models Outcomes MUSIC AUC (95% CI) MSK AUC (95% CI) Partin AUC (95% CI) Briganti AUC (95% CI)

MUSIC validation cohort (internal validation)
EPE 0.77 (0.75e0.79) 0.70 (0.68e0.72) 0.66 (0.64e0.68) d
SVI 0.82 (0.79e0.84) 0.81 (0.78e0.83) 0.77 (0.75e0.80) d
LNI 0.82 (0.78e0.87) 0.81 (0.78e0.86) 0.78 (0.73e0.83) 0.81 (0.77e0.85)
NOCD 0.74 (0.72e0.76) 0.68 (0.65e0.70) 0.69 (0.67e0.71) d

SEER validation cohort (external validation)
EPE 0.77 (0.76e0.78) 0.76 (0.75e0.77) 0.67 (0.66e0.69) d
SVI 0.80 (0.79e0.82) 0.80 (0.78e0.81) 0.76 (0.74e0.78) d
LNI 0.83 (0.81e0.85) 0.84 (0.82e0.85) 0.69 (0.66e0.72) 0.81 (0.79e0.83)
NOCD 0.77 (0.76e0.79) 0.76 (0.75e0.77) 0.72 (0.71e0.73) d

Figure 2. SEER validation cohort: calibration plot and distributions of MUSIC, MSK, Partin and Briganti models, with shaded 95%

confidence intervals, with respect to EPE (A), SVI (B), LNI (C), and NOCD (D).
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nomogram (for LNI), the MSK models overestimated
the risk of EPE, LNI, and NOCD, and the Briganti
nomogram overestimated the risk of LNI in both our
internal validation and external validation cohorts. In
contrast, the Partin tables were generally well cali-
brated but had inferior discrimination in both cohorts.
The MUSIC models had the highest net benefit
among all LNI models, though the difference between
the MUSIC and MSK model was quite small.

Our findings for model discrimination are consistent
with prior evaluations of the MSK models and Partin
tables but not consistent with a prior published evalu-
ation of the 2017 Briganti nomogram. An evaluation of
the 2007 Partin tables (a prior version) on the 2005
SEER registry found AUCs of 0.62, 0.74, 0.77, and 0.68
for EPE, SVI, LNI, and NOCD, respectively.8 Our
evaluation of the updated Partin tables on 2015 SEER
registry data found slight improvements in AUC for
EPE (0.67) and NOCD (0.72), a similar AUC for SVI
(0.76), and lower AUC for LNI (0.69). A prior meta-
analysis evaluating LNI models based on 10,028 pa-
tients for MSK models and 69,681 patients for the
Partin tables found pooled AUCs of 0.78 for both
models.17 Our evaluation of the MSK models and Par-
tin tables found similar AUCs in the MUSIC validation
cohort (0.81 and 0.78, respectively), although the Partin
tables performed worse in the SEER cohort (AUC 0.69).

The original paper describing the Briganti paper
found an AUC of 0.91, whereas our evaluation found
an AUC of 0.81 in both validation cohorts. This
difference could be due to both overestimation of
model performance in the original publication (due
to a small development cohort, 681 patients, and
reuse of the same population for model validation),
and underestimation in our evaluation (due to me-
dian imputation of percent highest-grade and lower-

grade cores). However, the overestimation of risk
from the Briganti nomogram was not caused by
imputation because the overall percentage of posi-
tive cores in the original publication (which we used
for imputation) is actually lower than the overall
percentage of positive cores in the SEER registry
(33.3%6 vs 41.2%). Model miscalibration is a known
problem in the setting of PCa more broadly.18 Our
finding that several models were miscalibrated on
national registry data is important because national
guidelines need to consider models on their impact
broadly, and not only at the academic medical cen-
ters where the models were developed.

Our study has several limitations. Neither the
SEER registry nor the MUSIC registry have
centralized pathology, so there may be variations in
the quality of pathological reporting. While the
SEER registry contains a national sample of pa-
tients with PCa, this population may not necessarily
be nationally representative. One known limitation
of the SEER registry is that it oversamples western
states as compared to the rest of the U.S. However,
the fact that our results in the SEER registry were
largely concordant with the MUSIC validation
cohortdwhich includes 90% of urology practices in
Michigandsupports the notion that patient sam-
pling did not play a large role in the findings. On the
other hand, our stringent inclusion criteria based on
missingness of crucial information (such as PSA or
biopsy Gleason grade) could have impacted our results
if this missingness was informative because of signifi-
cant reductions in cohort sizes. Particularly within
MUSIC, where data are collected by trained abstrac-
tors with direct access to the urologists, we expect the
missingness would have been noninformative.

Our study has national implications because the
MSK models, Partin tables, and Briganti nomogram
are widely adopted, and because several national
guidelines recommend the use of risk stratification as
part of preoperative counseling.2,3 More broadly, our
findings also have implications for other models devel-
oped using data from tertiary care referral centers.
Even if the data are of high quality, selection bias may
lead to nonrepresentative estimates of disease risk.

CONCLUSIONS
Our study provides the first external validation of
recent MSK models, Partin tables, and the Briganti
nomogram in national registry data. Finding the
MSK models and Briganti nomogram to be mis-
calibrated, and the Partin tables to have lower
discrimination than other models, our study offers
an alternative in the form of newly developed
MUSIC models. These models should be considered
as potential replacements for the prediction of
pathological outcomes in PCa.

Figure 3. SEER validation cohort: decision curve analysis for

outcomeof LNI comparingMUSIC,MSK, Partin andBrigantimodels.
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EDITORIAL COMMENTS

In this manuscript, €Otleş and colleagues externally
validated models predicting adverse pathological
features at radical prostatectomy, which is impor-
tant for guiding preoperative treatment planning.
Both discrimination (separating out those with and
without adverse pathological features) and calibration
(how closely the predicted probability of adverse pa-
thology approximates the observed probability in the
population) were the focus.

The Partin Tables had inferior discrimination,
likely due to not using data on number of positive/
negative cores, as discrimination is mainly a prop-
erty of the included variables.1 The MUSIC model
had good discrimination and calibration, while the
MSK and Briganti nomograms overestimated risk.
What are potential explanations for differences in

calibration? The MSK and Briganti models were
developed using tertiary referral center populations
that are inherently different from the broader U.S./
SEER population. As such, the MUSIC model,
developed from a regional U.S. cohort, may have an
advantage in generalizability. However, other fac-
tors may complicate the issue. For example, central
tertiary center pathology review might be more
reliable. In EORTC-22911, central review of radical
prostatectomy pathology was more strongly predic-
tive of biochemical progression compared to local
assessments.2 Furthermore, more extensive lym-
phadenectomies were performed in these tertiary
center cohorts (reference 14 in article). As such, it
is difficult to determine whether the MSK and
Briganti models overestimate the risk of nodal
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involvement or are occult nodal metastases rela-
tively underdetected in the SEER cohort due to
more limited lymphadenectomy and heterogenous
pathology reporting.

So, which model to use? The answer is not
straightforward. Nonetheless, with contemporary
preoperative imaging practices, the bigger issue
may be how best to integrate magnetic resonance
imaging findings into these models (as has been put

forth by the Briganti group; reference 14 in article).
The MUSIC Collaborative may also have the infra-
structure and data to develop and validate a similar
model, so we should all look forward to further
exciting work from this group.
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Risk prediction models form an important compo-
nent of the care of patients with prostate cancer
from the decision to undergo prostate biopsy to pre-
treatment counseling decisions, and to the nuances
of treatment. For patients opting for radical pros-
tatectomy, these nomograms have been used to es-
timate the risk of adverse pathological findings.
These data may have important consequences for
surgical planning and the extent of surgical extir-
pation and nerve sparing. However, existing nomo-
grams have been derived at single referral centers,
including Johns Hopkins where the Partin tables
were derived, Memorial Sloan Kettering, and San
Raffaele. Thus, while these nomograms are widely
used and are recommended in guidelines, they may
not appropriately capture risk in patients in the
wider community. Typically, due to the phenome-
non of model miscalibration, these models will
overestimate the risk of adverse events.

In the present manuscript, the authors under-
took 2 related but parallel exercises. First, they
used the population-based cohort of patients in the
Michigan Urological Surgery Improvement Collab-
orative (MUSIC) to derive a new risk model. They
then compared this model to existing nomograms

using the SEER cohort. As may be anticipated, their
nomogram derived based on a population-based
cohort outperformed those derived at single cen-
ters. Notably, the Partin tables had inferior
discrimination and both MSK and Briganti nomo-
grams overestimated the risks of adverse events.

While this nomogram has relatively favorable
performance characteristics and is likely more
suitable than existing nomograms for use by most
urologists, many patients with prostate cancer will
have undergone multi-parametric magnetic reso-
nance imaging. Thus, nomograms such as the Brig-
anti 2019 nomogram (reference 14 in article) which
incorporate these data may allow for incrementally
greater risk prediction. Future work that provides
both the generalizability allowed from the MUSIC
cohort and the additional prognostic information from
multi-parametric magnetic resonance imaging will
help to further advance the care of our patients.
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