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INTRODUCTION	&	OBJECTIVES
• The use of multiparametric magnetic resonance imaging (mpMRI) has

improved the diagnostic accuracy for clinically-significant prostate cancer
(csPCa).

• Novel mpMRI-based normograms combining mpMRI findings with clinical
variables have significantly enhanced the prediction of csPCa, allowing
unnecessary biopsies to be avoided. However, they lack external validation.

• We aim to not only validate, but compare the performance of all currently
published mpMRI-based csPCa risk prediction models.

STUDY	PARTICIPANTS

METHODS

• Retrospective analysis on men undergoing transperineal mpMRI-
transrectal ultrasound (TRUS)-fusion prostate biopsy between January
2015 to November 2019.

• Inclusion: All men with suspicion of PCa, either elevated prostate-
specific antigen (PSA) or abnormal digital rectal examination (DRE).

• Exclusion: Negative mpMRI results, previous diagnosis of PCa.

• Ethics approval was obtained from the Singhealth Institutional Review
Board (CIRB 2009/1053/D).

• Selection of prognostic models for validation:
- Total of 6 mpMRI-based csPCa prediction models were identified from a

review of PubMed articles, with predictors summarised in Table 1.

- The probability of csPCa for each patient was calculated based on the
coefficients described in the original publication.

RESULTS

• Discrimination: Almost all models demonstrated excellent accuracy with
AUC >0.8, superior to the use of mpMRI PIRADS v2.0 alone. The model by
van Leeuwen had the highest AUC of 0.86.

• Calibration: The models by Mehralivand and He showed good calibration
to our validation population; while that by Radtke and Van Leeuwen
overestimated the risk of csPCa. Nevertheless, all models were
recalibrated to our validation population.

• Decision Curve Analysis (DCA): A clear net benefit can be seen for all
predictive models (Fig. 4) when compared to a strategy where all men
were biopsied, or if clinicians relied on mpMRI PIRADS v2.0 scores alone
to decide if patients should undergo prostate biopsy.

Fig.3: ROC	
curves	
comparing	
discrimination	of	
the	validated	
predictive	
models	and	
mpMRI PIRADS	
v2.0.

CONCLUSIONS
• All models incorporating mpMRI findings with clinical variables

demonstrated excellent discrimination and clinical utility, and their
use is recommended over basing biopsy decisions on mpMRI alone.

• The model by van Leeuwen demonstrated the highest effectiveness in
clinical practice.

• Further operationalisation of all models as online calculators would
greatly enhance practical use.
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• Statistical Analysis:
- To account for differences between the prevalence of csPCa

between the development cohort and our population, the risk
models were recalibrated using logistic recalibration.

- Subgroup analysis for biopsy-naïve men and men with previous
negative biopsies was also performed.

- Discrimination: Assessed with receiver-operating characteristic
(ROC) curves, quantified using the area under the ROC curve
(AUC).

- Calibration: Determined by obtaining a calibration plot with
predicted probability of csPCa against observed outcomes for
each patient.

- Clinical Utility: Evaluated by Decision Curve Analysis (DCA), which
displays the net benefit provided by each model at each
threshold probability (the risk of csPCa above which the clinician
would offer a biopsy).

Fig.4: Decision	
curve	analysis	for	
the	validated	
models	predicting	
risk	of	csPCa.	The	
dotted	grey	line	is	
the	net	benefit	of	
offering	prostate	
biopsy	to	all	
patients.	The	
preferred	model	
is	the	one	with	
the	highest	net	
benefit	at	any	
threshold.

- The model by van Leeuwen had the highest net benefit, avoiding 39%
of unnecessary biopsies while missing only 4% of csPCa.


