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Re: Prostate-specific Membrane Antigen PET-CT in
Patients with High-risk Prostate Cancer Before Curative-
intent Surgery or Radiotherapy (proPSMA): A
Prospective, Randomised, Multi-centre Study

Hofman MS, Lawrentschuk N, Francis RJ, et al

Lancet 2020;395:1209–16

Expert’s summary:

In this randomised study, the authors compared the perfor-
mance of prostate-specific membrane antigen (PSMA) posi-
tron emission tomography (PET)-computed tomography (CT)
versus conventional imaging in 302 men with high-risk pros-
tate cancer (prostate-specific antigen >20 ng/ml, grade group
3–5, clinical stage � T3) [1]. The primary endpoint was the
performance (patient-level analysis) of imaging for detecting
either nodal or distant metastatic disease. PSMA PET-CT had a
27% absolute greater area under the receiver operating char-
acteristic curve for accuracy than conventional imaging, and
higher sensitivity (85% vs 38%) and specificity (98% vs 91%).
The number of equivocal lesions was reduced by approximate-
ly three when PSMA PET-CT was used compared with conven-
tional imaging. A clinical management change was considered
in 15% of men undergoing conventional imaging after rando-
misation, compared with 28% in men undergoing PSMA PET-
CT (p = 0.008).

Expert’s comments:

Novel imaging tools such as PET-CT have been developed to
more accurately detect disease with low metastatic burden
and potentially modify cancer management and improve out-
comes [2,3]. These assumptions are attributed to a higher
tumour-to-background contrast and to the radiotracer speci-
ficity for prostate cancer cells. However, until this publication,
firm prospective comparative data were missing in the context
of preoperative assessment. This randomised trial confirms
with a high level of evidence that PSMA PET-CT outperforms
conventional imaging for detection of metastatic disease in
the setting of presumably localised high-risk prostate cancer
in men who are candidates for radical treatment of the pri-
mary tumour. It demonstrates that PSMA PET-CT can (or
should) replace conventional imaging given its meaningful
impact on treatment decision-making. The main limitation is
that histological confirmation of metastatic tissue was not

systematically achieved for all participants, even though bi-
opsy of suspected sites was strongly encouraged in the proto-
col. Nevertheless, the authors included 6-mo repeat imaging
to confirm or not the metastatic nature of equivocal lesions.
On the basis of these findings, PSMA PET-CT undoubtedly
improves the snapshot of high-risk disease. However, we do
not really know to date if this improvement in detection leads
to better disease management or better outcomes. One can
argue that this high-resolution imaging, if positive, could lead
to undertreatment of the primary tumour. Nevertheless, given
the available literature on oligometastatic disease, the advent
of PET-CT as a staging tool could improve the management of
these patients at high risk of recurrence via early targeting of
small metastatic lesions using stereotactic body radiotherapy
and/or a more aggressive multimodal strategy [4,5].
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Re: Variability of the Positive Predictive Value of PI-
RADS for Prostate MRI Across 26 Centers: Experience of
the Society of Abdominal Radiology Prostate Cancer
Disease-focused Panel

Westphalen AC, McCulloch CE, Anaokar JM, et al

Radiology 2020;296:76–84

Experts’ summary:
The Society of Abdominal Radiology Prostate Cancer Disease
panel recently reported a retrospective, cross-sectional study

evaluating the ability of prostate magnetic resonance imaging
(MRI) to detect International Society of Urological Pathology
(ISUP) grade group �2 (GG � 2) cancer at multiple centres
[1]. The study goal was to document variability in GG � 2
cancer detection and provide a snapshot of MRI performance
in mostly academic US centres. Data for a heterogeneous
cohort of 3449 men with Prostate Imaging-Reporting and Data
System (PI-RADS) from two to five lesions (biopsy-naïve 38%,
prior biopsy with positive and negative histology 56%,
unknown 6%) were analysed as a single pool. Concomitant
systematic transrectal ultrasound-guided biopsy (SB) was
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performed in 92%. The incidence of GG � 2 cancers was 49%
(Fig. 1).

The positive predictive value (PPV) variance by PI-RADS
category was chosen as the measure for test performance.
We believe that the report mistakenly ascribed the PPV
variability observed to the PI-RADS assessment without
considering multiple sources of heterogeneity.

Experts’ comments:
MRI scans were evaluated by practice-based radiologists
using PI-RADS assessment as part of standard clinical care
[2]. The final report and not the MRI scans were reviewed.
The authors failed to account for variables such as MR field
strength, scanner vendor, endorectal coil use, image
quality, reader quality, MRI positivity threshold for biopsy,
biopsy-targeting method, experience of biopsy operators,
need for SB samples, pathological expertise, or adherence
to the ISUP consensus on Gleason grading [3]. The
experience and biopsy performance of the 140 interpreting
radiologists (n = 89) must inevitably vary across centres.
The experience of the physicians performing biopsies and
the radiological interactions for prostate and target
delineations and ultrasound-MRI data fusion were not
reported. Concomitant systematic biopsies were per-
formed in most patients and analysed separately. Unfortu-
nately, the expertise of the pathologists is also not
described.

Three analyses were conducted: (1) model-based esti-
mates of PPV at lesion level; (2) lesion-based intercentre
PPV variability, evaluated as the median and interquartile
range by PI-RADS category; and (3) patient-level benefits of
the MRI pathway, compared in a subset undergoing both SB
and targeted biopsies. The authors comment on two
principal observations. First, men undergoing MRI-targeted
biopsy demonstrate an overall low lesion-level PPV. Second,

there is wide intercentre PPV variance regardless of the PI-
RADS category cutoff used.

Lesion-level MRI pathway performance
PI-RADS assessment behaved properly, showing increas-

ing rates of GG � 2 cancers with increasing PI-RADS
suspicion categories. The estimated PPV for PI-RADS
assessment categories was 5% for PI-RADS 2, 15% for PI-
RADS 3, 39% for PI-RADS 4, and 72% for PI-RADS 5. These
data are in line with a recent meta-analysis by Barkovich
et al [4].

Westphalen et al [1] emphasized the “low” lesion-level
PPV (35%). There are two explanations for this seemingly
“low” PPV. First, the case mix: the overall lesion PPV will be
higher if more PI-RADS 4–5 findings are included and
correspondingly will decrease with inclusion of more PI-
RADS 2–3 lesions [5]. They included a high number of PI-
RADS 2–3 lesions (40%), which automatically lowers the
lesion-level PPV because of the lower prevalence of GG � 2
cancers [1,4].

Second, PPV depends on disease prevalence in the study
cohort. Some centres included men with prior positive
biopsies with GG � 2 cancers. It seems likely that urologists
selected men for MRI-guided biopsy when they were
uncertain about tumour grade. These lesions are likely to be
smaller GG � 2 cancers, which would reduce the PI-RADS
5 category and thus lower the PPV. These factors should
have been mentioned as limitations if lesion-level PPV is
adopted as a benchmark.

Intercentre lesion PPV variability
The authors noted wide intercentre lesion PPV variabili-

ty. Multiple factors can affect the ability of the MRI pathway
to detect GG � 2. As mentioned, the leading issue is disease

Fig. 1 – Patient flows and biopsy results for the study by Westphalen et al [1]. Only men undergoing targeted biopsies were analysed; 90% underwent
systematic biopsies (selection criteria unknown), that is, 290 patients had only targeted biopsies.
GG = International Society of Urological Pathology grade group; MRI = magnetic resonance imaging; PI-RADS = Prostate Imaging-Reporting and Data
System.
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prevalence in the patient cohort. Statistical corrections in
the study did not address the heterogeneous case mix at the
centres (Fig. 2). As a result, the PPV for each centre differed.
Furthermore, essential factors affecting the entire MRI
pathway and thus the lesion PPV were not systematically
considered [6–8]. There were no assessments of image
quality, resulting in variable quality. The training and
experience of the interpreting radiologists varied and are
undocumented. Finally, there is likely to be wide inter-rater
variability for GG scoring [9].

MRI pathway performance
The authors expressed concerns regarding the reli-

ability of PI-RADS because of the high intercentre PPV
variability. However, it is important to emphasise that the
most important benefit of prostate MRI for biopsy-naïve
men is its high patient-level negative predictive value
(NPV) for GG > 2 cancers, rather than its lesion-based
PPV. A high patient-level NPV allows biopsy avoidance in
a substantial percentage of men and reduces the rate of
detection of GG 1 cancer [10]. In this study we cannot
estimate the patient-level variability of NPV because
negative cases were not submitted for the review process.

Unlike the PPV, the NPV is less susceptible to operator
biopsy performance and histopathological errors. Inter-
estingly, the value of adding MRI biopsy to SB was high
(20.1%; Fig. 1) compared to the Cochrane meta-analysis
(10.9%) [11].

Fig. 2 – Heterogeneity in patient case mix at each centre. The case mix at participating centres was very heterogeneous, resulting in differing
prevalence according to the proportion of each patient group included.
ISUP = International Society of Urological Pathology.

Table 1 – Steps to achieving end-to-end quality in the MRI prostate
cancer diagnostic pathway.a

Element Comments

Patients Risk-based selection
MRI data acquisition Quality assurance and quality control of

MRI machines, PI-RADS standard
compliance, technologist expertise

MRI reading Experienced readers
Selection for biopsy Multidisciplinary team
Prebiopsy preparations Prostate gland and target delineations

and MRI-US data fusion
MRI-targeted biopsies Skilled operators
Histopathology Experienced pathologists

MRI = magnetic resonance imaging; PI-RADS = Prostate Imaging-Reporting
and Data System; US = ultrasound.
a Multiple elements must be coordinated for successful use of MRI for
prostate cancer diagnosis. Diagnostic units require quality assurance
programs, quality control of MRI and pathology evaluations, and trained
individuals working within multidisciplinary teams.
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Conclusions
The title and take-home messages from the paper by

Westphalen et al [1] may give a false impression that PI-
RADS assessments appear to be underperforming. It is
incorrect to suggest that the wide intercentre PPV
indicates poor PI-RADS performance. Careful analysis of
the data shows that the PI-RADS assessment performs
well, as designed. The known patient benefits of MRI for
detecting GG � 2 cancers over SB are observable, even in
this heterogeneous cohort. It must be emphasized again
that the clinical benefits of the MRI pathway arise from its
high patient-level NPV and not the PPV, which allows
biopsy avoidance and reduces the detection rate of GG
1 cancer.

The PPV shows considerable intercentre variability
caused by heterogeneities across the entire MRI pathway,
from patient selection to MR image quality, to reading
quality, to biopsy performance and pathological experi-
ence. It is essential to ensure that all individuals involved
in the MRI pathway workflow are competent, and that
quality controls and quality assurance procedures are in
place at prostate MRI facilities (Table 1). The most
important lesson from this paper is the high intercentre
PPV variability, which clearly indicates the constant need
to improve end-to-end quality in the MRI-directed
diagnostic process.
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