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Disclaimer

This guideline (“the Guideline”) was developed by a multidisciplinary Guideline
Development Group (“the Group”) and is based upon the best clinical evidence
available together with the clinical expertise of the Group members. The Guideline
supersedes all previous Health Service Executive (HSE), National Cancer Control
Programme (NCCP) and National Clinical Effectiveness Committee (NCEC)
guidelines for radiological diagnosis and staging of patients with prostate cancer. The
NCCP is part of the HSE and any reference in this disclaimer to the NCCP is intended
to include the HSE. Please note the Guideline is for guidance purposes only. The
appropriate application and correct use of the Guideline is the responsibility of each
health professional. The Guideline Development Group’s expectation is that health
professionals will use clinical knowledge and judgment in applying the principles and
recommendations contained in this guideline. These recommendations may not be
appropriate in all circumstances and it may be necessary to deviate from this guideline.
Clinical judgment in such a decision must be clearly documented. Care options should
be discussed with the patient, his/her significant other(s), and the multidisciplinary
team on a case-by-case basis as necessary. The NCCP accepts no liability nor shall
it be liable, whether arising directly or indirectly, to the user or any other third party for
any claims, loss or damage resulting from any use of the Guideline.
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1.0 Background

1.1.Purpose

The purpose of this National Clinical Guideline is to provide evidence based
recommendations on the radiological diagnosis and staging of patients with
prostate cancer through the integration of the best research evidence with clinical
expertise, patient values and experiences.

1.2.Mandate

The National Cancer Strategy 2017-2026 (Department of Health, 2017)
recommendation 37 states “The NCCP will develop further guidelines for cancer
care in line with National Clinical Effectiveness Committee (NCEC) standards.”

1.3.Scope

The scope of the guideline is to provide clinical recommendations on the
radiological diagnosis and staging of patients with prostate cancer.

1.4.Target audience

This guideline is intended for all health professionals involved in the diagnosis
and staging of patients with prostate cancer.

This guideline is also relevant to those involved in clinical governance, in both
primary and secondary care, to help ensure that arrangements are in place to
deliver appropriate care for the population covered by this guideline.

Whilst the guideline is focused on clinical care, it is expected to be of interest to
patients with prostate cancer and their significant others.

While the CEO, General Manager and the Clinical Director of the hospital have
corporate responsibility for the implementation of the recommendations in this
guideline, each member of the multidisciplinary team is responsible for the
implementation of the individual guideline recommendations relevant to their
discipline.

1.5.Target population

e Adults (18 years or older) with suspected prostate cancer who are undergoing
diagnosis and staging.

e Adults (18 years or older) with prostate cancer who have a suspected
recurrence.
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2.0. Terms used in this guideline

Prostate assessment
A prostate assessment consists of four parts 1) clinical history, 2) a clinical exam
(DRE) 3) a Urine (UA / MSU) and 4) Blood (PSA) test.
Raised age related PSA
Raised age related PSA is defined as the following:
e Under 50 years of age 22ug/L
e 50-59 >3pg/L
e 60-69 24ug/L
e 70+ 25ug/L

For more information, please see the NCCP National Prostate Cancer GP Referral
Guideline -
https://www.hse.ie/eng/services/list/5/cancer/profinfo/resources/gpreferrals/gp-
prostate-referral-form-and-guideline.html

Biopsy

The biopsy that the Guideline Development Group recommend is a systematic
biopsy plus a targeted biopsy of focal lesions.

Systematic prostate biopsy

A systemtaic prostate biopsy is based on systematic prostate sampling and a
minimum number of 12 cores should be taken.

Clinically significant prostate cancer

The Guideline Development Group define clinically significant prostate cancer as any
prostate cancer of Gleason score 7 and above.

Risk stratification of prostate cancer patients

Prostate cancer patients are risk stratified according to the National Comprehensive
Cancer Network® (NCCN®) prostate cancer risk stratification(Referenced with
permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN
Guidelines®) for Prostate Cancer V.3.2022. © National Comprehensive Cancer
Network, 2022). The NCCN risk groups are defined using the following
clinical/pathological features:

Very low risk group

Has all of the following: cT1c, Grade Group 1, PSA <10 ug/L, fewer than 3 prostate
biopsy fragments/cores positive, < 50% cancer in each fragment/core, PSA density
<0.15 ng/mL/g.


https://www.hse.ie/eng/services/list/5/cancer/profinfo/resources/gpreferrals/gp-prostate-referral-form-and-guideline.html
https://www.hse.ie/eng/services/list/5/cancer/profinfo/resources/gpreferrals/gp-prostate-referral-form-and-guideline.html
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Low risk group

Has all of the following but does not qualify for very low risk: cT1-cT?2a, Grade Group
1, PSA <10 pg/L.

Intermediate risk group

Has all of the following: no high risk group features, no very high risk group features,
has one or more intermediate risk factors (IRF) (cT2b—cT2c, Grade Group 2 or 3,
PSA 10-20 pg/L).

Favourable intermediate risk group

Has all of the following: 1 IRF, Grade Group 1 or 2, <50% biopsy cores positive (e.g.
<6 of 12 cores)’.

Unfavourable intermediate risk group

Has one or more of the following: 2 or 3 IRFs, Grade Group 3, = 50% biopsy cores
positive (e.g. 26 of 12 cores)".

High risk group

Has no very high risk features and has exactly one high risk feature: cT3a OR Grade
Group 4 or Grade Group 5 OR PSA >20 pg/L.

Very high risk group

Has at least one of the following: cT3b-cT4, Primary Gleason pattern 5, 2 or 3 high
risk features, >4 cores with Grade Group 4 or 5.

*An ultrasound- or MRI- or DRE-targeted lesion that is biopsied more than once and
demonstrates cancer (regardless of percentage core involvement or number of cores
involved) can be considered as a single positive core.

The multidisciplinary Guideline Development Group

A multidisciplinary Guideline Development Group was responsible for the
development of this National Clinical Guideline. This included representatives from
relevant professional groups (radiology, pathology, urology, radiation oncology,
palliative care and nursing) with expertise in the diagnosis and staging of patients
with prostate cancer, patients, a physicist, a medical ethicist, a methodologist,
research officers and clinical librarians. (Details of Guideline Development Group
members are provided in 2.0 Membership of the Guideline Development Group)

Quality of evidence

The extent to which one can be confident that an estimate of effect is correct
(GRADE, 2013).
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Strength of arecommendation

The degree of confidence that the desirable effects of adherence to a
recommendation outweigh the undesirable effects. (GRADE, 2013)

Benefits and Harms
Benefits refer to improved quality of life and reductions in mortality and morbidity.

There are physical risks of harm such as sepsis, exposure to radiation and there are
also emotional and psychological risks of harm such as anxiety and depression.

Preferences and values

The patient preferences and values statements were developed by the
multidisciplinary Guideline Development Group including patient representatives.
Patient members were given priority during guideline meetings to discuss
preferences and values.

The Guideline Development Group tried to identify what an informed patient and
their families would prefer. The value statements refer to what the Guideline
Development Group believe are the values that are driving patient and family
preferences.

Good practice points

Good practice points are based on the clinical expertise of the Guideline
Development Group.

Practical considerations for patient care

These are statements developed with the patient Guideline Development Group
members on issues that were important to them with regards to their own experience
of the diagnosis and staging of their cancer.

Shared decision-making approach

A shared decision-making approach is between the healthcare professional and the
patient. It provides patients with a measure of understanding and control over their
treatment. Clinicians should disclose the potential benefits and harms of a treatment
to the patient. Clinicians should also help elicit patients’ values regarding treatment.
Men should be allowed to have family members present during shared decision-
making if they would like to. Written information on the items relevant to shared
decision-making, including the benefits and harms of the treatment options, should
be provided to all patients being investigated for prostate cancer.

Sensitivity

The proportion of people with disease who have a positive test. (CEBM website)

10
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Specificity

The proportion of people free of a disease who have a negative test. (CEBM
website)

Positive predictive value (PPV)

The proportion of people with a positive test who have disease. (CEBM website)

Negative predictive value (NPV)

The proportion of people with a negative test who are free of disease. (CEBM
website)

11
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3.0 Clinical guideline

Summary of clinical questions and recommendations

Here follows a list of all the recommendations in this updated section of the
guideline, along with the quality of evidence and strength of each recommendation.

Clinical question 3.1

For men with suspected prostate cancer referred from a urologist, is MRI
recommended pre prostate biopsy?

Recommendation 3.1.1:

In men with suspected prostate cancer referred from a urologist multiparametric
MRI is recommended pre prostate biopsy.

Quality of Evidence: High Grade of recommendation: Strong

Recommendation 3.1.2:

If the patient is not a suitable candidate for multiparametric MRI then a systematic
prostate biopsy should be offered as afirst line test.

Quality of Evidence: High Grade of recommendation: Strong

Good practice points

e The imaging must be performed in accordance with the latest version of the
PI-RADS technical guidelines. MRIs must be read by in-house radiologists
experienced in reading prostate MRIs who regularly attend the prostate
multidisciplinary meeting.

e All patients with suspected prostate cancer should be made aware of
support services available to them.

Practical considerations around patient care

¢ All patients with suspected prostate cancer should have access to a Clinical
Nurse Specialist or Advanced Nurse Practitioner.

e The Clinical Nurse Specialist, Advanced Nurse Practitioner or urologist
should explain clinically significant prostate cancer and clinically
insignificant prostate cancer to patients.

12
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Clinical question 3.2

How is an abnormal MRI finding defined and what abnormality on an MRI
requires a targeted biopsy?

Recommendation 3.2.1:

The Guideline Development Group recommends the use of the most recent
version of the PI-RADS scoring system for prostate MRI interpretation.

Quality of Evidence: High Grade of recommendation: Strong

Recommendation 3.2.2:

In patients with focal lesions graded PI-RADS 4 and 5 a biopsy is recommended.
This includes a systematic biopsy and targeted biopsy of focal lesions.

Quality of Evidence: High Grade of recommendation: Strong

Recommendation 3.2.3:

In patients with focal lesions, graded PI-RADS 3 a biopsy should be considered.
This includes a systematic biopsy and targeted biopsy of focal lesions.

Quality of Evidence: Moderate Grade of recommendation: Strong

Good practice point

e Patients with PI-RADS < 3 are at low risk of clinically significant prostate
cancer however additional risk stratification may be used in determining the
need for a biopsy (refer to Clinical question 3.5).

e For patients at high risk of TRUS sepsis a transperineal approach is
recommended (refer to National Policy on the Prevention and Management
of Infection Post TRUS Guided Biopsy, 2014).

e For timing of IV antibiotic prophylaxis refer to the National Policy on the
Prevention and Management of Infection Post TRUS Guided Biopsy, 2014.

Practical considerations for patient care

e The benefits and harms of a prostate biopsy following an MRI should be
communicated to all patients using a shared decision-making approach.

e Written information on the items relevant to shared decision-making,
including the benefits and harms of proceeding to biopsy, should be
provided to all patients being investigated for prostate cancer.

13
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¢ Men should be allowed to have family members present during shared
decision-making if they would like to.

Clinical question 3.3

In men with abnormal MRI findings, which type of targeted biopsy should be
performed?

Recommendation 3.3.1;

A targeted biopsy of focal lesions should be performed using either MRI (guided)
transrectal/transperineal US fusion or cognitive registration biopsy.

Quality of Evidence: Moderate Grade of recommendation: Strong

Good practice point

e Targeted biopsies are extremely operator dependant and should only be
performed in a high volume centre by appropriately trained professionals.

e A minimum number of 12 cores should be taken for a systematic biopsy.

Clinical question 3.4

For men being investigated for prostate cancer without an MRI targetable
lesion should they have a prostate biopsy?

Recommendation 3.4.1;

For patients with a negative MRI (i.e. PI-RADS 1 or 2) omitting a biopsy should be
considered, following the shared decision-making model.

Quality of Evidence: High Grade of recommendation: Strong

Recommendation 3.4.2:

For patients with a negative MRI (i.e. PI-RADS 1 or 2) and a high clinical suspicion
of prostate cancer the Guideline Development Group recommends a systematic
prostate biopsy.

Quality of Evidence: High Grade of recommendation: Strong

14
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Recommendation 3.4.3;

For patients with a negative MRI (i.e. PI-RADS 1 or 2) who do not proceed to biopsy
PSA should be monitored regularly at 6 months and then annually.

Quality of Evidence: Low Grade of recommendation: Strong

Good practice point

e Advanced Nurse Practitioners should be available for shared decision-making
with patients being investigated for prostate cancer.

e For patients at high risk of TRUS sepsis a transperineal approach is
recommended (refer to National Policy on the Prevention and Management of
Infection Post TRUS Guided Biopsy, 2014).

e For timing of IV antibiotic prophylaxis refer to the National Policy on the
Prevention and Management of Infection Post TRUS Guided Biopsy, 2014.

Practical considerations for patient care

e Written information on the items relevant to shared decision-making, including
the benefits and harms of proceeding to biopsy, should be provided to all
patients being investigated for prostate cancer.

¢ Men should be allowed to have family members present during shared
decision-making if they would like to.

Clinical question 3.5

In men with intermediate risk prostate cancer should staging investigations
be performed?

Recommendation 3.5.1:
In men with favourable intermediate risk* prostate cancer who have had a pre-
biopsy MRI the use of further staging scans is not recommended.

*Favourable intermediate risk is defined as having all of the following: one
intermediate risk factor (cT2b—cT2c, Grade Group 2 or 3, PSA 10-20 ug/L), Grade
Group 1 or 2 and <50% biopsy cores positive (e.g. <6 of 12 cores).

Quality of Evidence: Low Grade of recommendation: Strong

15
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Recommendation 3.5.2;

In men with unfavourable intermediate risk* prostate cancer who have had a pre-
biopsy MRI the routine use of further staging scans is not recommended.

*Unfavourable intermediate risk is defined as having one or more of the following:
two or three intermediate risk factors (cT2b—cT2c, Grade Group 2 or 3, PSA 10-20
pg/L), Grade Group 3, = 50% biopsy cores positive (e.g. 26 of 12 cores).

Quality of Evidence: Low Grade of recommendation: Weak

Recommendation 3.5.3:

PSMA PET-CT is not recommended for primary staging of low risk prostate cancer
patients.

Quality of Evidence: Moderate Grade of recommendation: Strong

Good practice point

e A clinician may decide to do further staging investigations if there are
clinical features that may increase a patients individual risk following
discussion at MDT.

Practical considerations for patient care

e The benefits and harms of further staging investigations should be
communicated to all patients using a shared decision-making approach.

¢ Men should be allowed to have family members present during shared
decision-making if they would like to.

Clinical question 3.6

In men with high risk prostate cancer what staging investigations should be
performed?

Recommendation 3.6.1;

PSMA PET-CT should be considered for primary staging in high risk™ and very high
risk® prostate cancer patients who are suitable for definitive treatment.

*High risk is defined as having no very high risk features and having exactly one high risk feature:
cT3a OR Grade Group 4 or Grade Group 5 OR PSA >20 pg/L.

$Very high risk is defined as having at least one of the following: cT3b-cT4, Primary Gleason
pattern 5, 2 or 3 high risk features, >4 cores with Grade Group 4 or 5

Quality of Evidence: Moderate Grade of recommendation: Strong

16
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Good practice point

e If PSMA PET-CT is not available within 4 weeks then conventional imaging
including an isotope bone scan, CT and MRI prostate (in those that have
not had one to date) should be performed as an alternative with a view to
proceeding to treatment.

Practical considerations for patient care

e All high risk prostate cancer patients should have access to a Clinical Nurse
Specialist’/Advanced Nurse Practitioner to explain their test and test results.

Clinical question 3.7

For men with biochemical recurrence of prostate cancer what is the role of
PSMA PET-CT?

Recommendation 3.7.1:

In men with a biochemical recurrence of prostate cancer following primary
treatment (surgery or radiotherapy), PSMA PET-CT should be considered if it will
influence patient management following discussion at a multidisciplinary team
meeting.

Quality of Evidence: Moderate Grade of recommendation: Strong

Good practice point

e The timeframe to PSMA PET-CT will vary with different clinical
circumstances and should be determined by the multidisciplinary team.

e |If PSMA PET-CT is not available within the timeframe recommended by the
multidisciplinary team then conventional imaging including an isotope bone
scan, CT and MRI should be performed as an alternative with a view to
proceeding to treatment.

Practical considerations for patient care
¢ All men with biochemical recurrence of prostate cancer undergoing a PSMA
PET-CT scan should have access to a Clinical Nurse Specialist/Advanced
Nurse Practitioner to explain the PSMA PET-CT test and test results.

e All men with biochemical recurrence of prostate cancer undergoing any
diagnostic test should have access to a Clinical Nurse Specialist/Advanced
Nurse Practitioner to explain the test and test results.

17
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Clinical question 3.1

For men with suspected prostate cancer referred from a urologist, is MRI
recommended pre prostate biopsy?

Quality of Evidence

Three prospective studies PROMIS (Ahmed et al., 2017), MRI-FIRST (Rouviére et
al., 2019), 4M (van der Leest et al., 2019), a randomised controlled trial
PRECISON (Kasivisvanathan et al., 2018), and a Cochrane review (Drost et al.,
2019) addressed this clinical question.

For detection of clinically significant cancer, multiparametric magnetic resonance
imaging (mpMRI) was more sensitive (93%, 95% CI 88-96%) than TRUS-biopsy
(48%, 95% CI 42-55%) and less specific (41%, 36—46% for mpMRI vs 96%, 94—
98% for TRUS-biopsy) (Ahmed et al., 2017). These findings are in agreement with
a recent Cochrane review (Drost et al., 2019).

Studies have shown that 21-49% of men could potentially avoid prostate biopsy if
they had a mpMRI prior to biopsy (Ahmed et al., 2017, Kasivisvanathan et al.,
2018, van der Leest et al., 2019, Rouviére et al., 2019). Ahmed et al., (2017) and
Kasivisvanathan et al., (2018) conclude that mpMRI is better at ruling out disease
as afirst line test and TRUS is better at ruling in disease. These studies were
performed on both 1.5T and 3T machines.

Benefit and Harm

Using mpMRIs as a first line test will help some patients avoid unnecessary harms.
If a mpMRI indicates that a biopsy is not needed, then the patient will avoid the
discomfort and possible embarrassment sometimes associated with a biopsy.
These same patients will also avoid possible side effects of a biopsy, such as
sepsis and scar tissue. In addition, mpMRI-directed biopsy pathways tend to detect
fewer instances of clinically insignificant cancer than biopsies do, so some patients
will avoid the stress and anxiety of a diagnosis of clinically insignificant cancer.

Using mpMRI as a first line test is more efficient than biopsying all men. If mpMRI
shows clinically significant cancer, the imaging helps to target the site for biopsy
and provides information for local staging.

Like all tests, the mpMRI is not perfect. mpMRIs may result in false positive results
(up to 50%) (Ahmed et al., 2017). Patients who receive a false positive result will
undergo the discomfort and associated side effects of a biopsy plus the stress and
anxiety of waiting for the result. On the other hand, 3-11% of patients may get false
negative results for clinically significant cancer (van der Leest et al., 2019,
Rouviere et al., 2019, Ahmed et al., 2017). In these relatively rare cases, the use
of mpMRI will delay treatment.

18
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Additionally, some people may find mpMRIs claustrophobic or they may not be
able to have a mpMRI scan (for example in cases of pacemakers, cochlear
implants) or may have reasons (for example metal hip replacements) where the
image quality is poor.

Preferences and values

The multidisciplinary Guideline Development Group including patient
representatives recognise knowledge as an important patient value. The Guideline
Development Group believes that informed patients will prefer a mpMRI as a first
line test over a TRUS biopsy because a mpMRI preserves patient's comfort and
dignity. The Guideline Development Group assumes that patients or their families
are well informed about the limitations of mpMRIs, as well as informed about the
difference between “clinically significant” and “clinically insignificant” cancer. This
means that the values of disclosure and understanding are embedded into
patient/clinical communication. As such, the Guideline Development Group
believes that informed patients will prefer a mpMRI as a first line test over a TRUS
biopsy because a mpMRI is more efficient and may eliminate the need for an
invasive, uncomfortable procedure.

(Driving value- dignity, communication and comfort)

Resources, capacity and other considerations

One cost-effectiveness study was used to address this clinical question.

Faria et al. (2018) developed a cost-effectiveness model of health outcomes and
costs of men referred to secondary care with a suspicion of prostate cancer prior to
any biopsy in the UK National Health Service. Information from the PROMIS
diagnostic study was used (Ahmed et al., 2017). Unit costs were reported in pound
sterling from a 2015 price base.

The study assessed the performance of mpMRI, TRUS biopsy and transperineal
mapping biopsy. The model examined 383 diagnostic strategies, based on
possible sequences of the three tests, two pathological definitions of clinically
significant prostate cancer and different cut-offs of the Likert score. A number of
sensitivity analyses were conducted on the aspects of the short- and long-term
components of the model.

The study found that the use of mpMRI first followed by an MRI-targeted TRUS
biopsy in men in whom the mpMRI suggests a suspicion for clinically significant
cancer, and a follow-up systematic biopsy if no clinically significant cancer is
found, under the most sensitive clinically significant cancer definitions and cut-offs
detects more clinically significant cancers per pound spent than a strategy using
TRUS biopsy first (sensitivity = 0.95 [95% CI1 0.92—-0.98] vs 0.91 [95% CI 0.86—
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0.94]) and is cost effective (ICER = £7,076 [€8350/QALY gained]) (Faria et al.,
2018).

This would suggest the recommendations will be cost-effective in the identification
of clinically significant cancer.

The following resources, capacity and other considerations were discussed in
detail by the Guideline Development Group:

Access to pre biopsy MRI

Men with suspected prostate cancer, referred from an urologist will require access
to pre biopsy MRI. The Guideline Development Group highlighted that this may
require updating MRI scanners and increasing MRI capacity. Trained personnel to
acquire and interpret a pre biopsy prostate MRI will also be required. Therefore
both capital and revenue costs will be required to establish the pathway.

Recommendation 3.1.1:

In men with suspected prostate cancer referred from a urologist multiparametric
MRI is recommended pre prostate biopsy.

Quality of Evidence: High Grade of recommendation: Strong

Recommendation 3.1.2:

If the patient is not a suitable candidate for multiparametric MRI then a systematic
prostate biopsy should be offered as afirst line test.

Quality of Evidence: High Grade of recommendation: Strong

Good practice points

e The imaging must be performed in accordance with the latest version of the

PI1-RADS technical guidelines. MRIs must be read by in-house radiologists
experienced in reading prostate MRIs who regularly attend the prostate
multidisciplinary meeting.

e All patients with suspected prostate cancer should be made aware of
support services available to them.
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Practical considerations for patient care

e All patients with suspected prostate cancer should have access to a Clinical
Nurse Specialist or Advanced Nurse Practitioner.

e The Clinical Nurse Specialist, Advanced Nurse Practitioner or urologist
should explain clinically significant prostate cancer and clinically
insignificant prostate cancer to patients.
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Clinical question 3.2

How is an abnormal MRI finding defined and what abnormality on an MRI
requires a targeted biopsy?

Quality of Evidence

Two meta-analyses (Zhang et al., 2017, Woo et al., 2017), a randomised
controlled trial PRECISON (Kasivisvanathan et al., 2018) and three prospective
studies PROMIS (Ahmed et al., 2017), MRI-FIRST (Rouviére et al., 2019) and 4M
(van der Leest et al., 2019) addressed this clinical question.

The Guideline Development Group recommend that MRI findings are classified
using the most recent version of Prostate Imaging Reporting and Data system (PI-
RADS). Two meta-analyses have found that PI-RADS V2 demonstrates good
diagnostic accuracy for any prostate cancer detection with high sensitivity and
moderate specificity ranging from 0.85-0.89 and 0.71-0.73, respectively (Zhang et
al., 2017, Woo et al., 2017). In a subgroup analysis by Woo et al. (2017) the
overall pooled sensitivity for determining clinically significant prostate cancer was
0.89 (95% CI 0.84-0.92) and specificity was 0.64 (95% CI 0.46-0.78). At a cutoff
of PI-RADS 24 for determining clinically significant prostate cancer, the sensitivity
and specificity were 0.90 (95% CI 0.85—-0.94) and 0.62 (95% CI 0.45-0.77)
respectively. At a cutoff of PI-RADS 23 for determining clinically significant
prostate cancer, sensitivity was 0.96 (95% CI 0.87-0.99) and specificity reduced to
0.29 (0.05-0.77) (Woo et al., 2017). In addition to the meta-anlysis data, the mean
pooled positive predictive value (PPV) for determining clinically significant prostate
cancer at a cutoff of PI-RADS =3 in four prospective studies was 49.9% (van der
Leest et al., 2019, Ahmed et al., 2017, Kasivisvanathan et al., 2018, Rouviére et
al., 2019).

The PRECISION trial (Kasivisvanathan et al., 2018) also found the detection rate
of clinically significant cancer in biopsy naive men with PI-RADS 3, 4, or 5 lesions
was 12%, 60%, and 83%, respectively. The percentage of negative mpMRI (PI-
RADS score £2) in PRECISION was 28% (Kasivisvanathan et al., 2018). The
evidence supports the use of targeted biopsy for PI-RADS 4 and 5 lesions.

The prostate biopsy that the Guideline Development Group recommend is a
systematic biopsy plus a targeted biopsy of focal lesions.
Benefit and Harm

The benefits of using PI-RADS is that it provides a standardised acquisition,
interpretation and reporting of prostate MRIs.

PI-RADS consists of a scale from 1-5 with increasing risk of clinically significant
cancer. Scores of PI-RADS 4 and 5 reflect strong suspicion of clinically significant
prostate cancer. The benefit of taking biopsies from patients with these scores is to
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confirm cancer so treatment can begin as soon as possible with the ultimate aim of
improving mortality, morbidity and quality of life. A PI-RADS score of 3 is inherently
ambiguous in terms of clinically significant or clinically insignificant cancer. The
benefit of taking biopsies from patients with this score is to clarify an unavoidable
ambiguity. Doing so will provide patients and clinicians with certainty regarding
need for treatment.

Although PI-RADS is standardised, expertise is required. The level of experience
and expertise with PI-RADS varies, and with it the accuracy of the scores.

Preferences and values

The multidisciplinary Guideline Development Group values maximising benefits
and minimising harms for each patient. They also recognise that in doing this the
tools at our disposal are imperfect and carry with them uncertainties. In this context
patient trust is very important. The Guideline Development Group agrees that
providing patients with PI-RADS scores of 3 with a biopsy is the best way to clarify
ambiguity. Providing a biopsy for patients with a PI-RADS score of 4 or 5 is the
best way to move forward with treatment if needed.

(Driving value- ambiguity and uncertainty)

Resources capacity and other considerations

There was no relevant cost-effectiveness literature found to address this clinical
guestion.

The following resources, capacity and other considerations were discussed in
detail by the Guideline Development Group:

Variability in MRI interpretation

There is intra and inter-rater variability associated with MRI interpretation therefore
multidisciplinary meetings with radiologic-pathologic correlations are required. An
audit of the volume of indeterminate lesions (PI-RADS 3) is recommended by the
Guideline Development Group.

Recommendation 3.2.1:

The Guideline Development Group recommends the use of the most recent
version of the PI-RADS scoring system for prostate MRI interpretation.

Quality of Evidence: High Grade of recommendation: Strong
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Recommendation 3.2.2;

In patients with focal lesions graded PI-RADS 4 and 5 a biopsy is recommended.
This includes a systematic biopsy and targeted biopsy of focal lesions.

Quality of Evidence: High Grade of recommendation: Strong

Recommendation 3.2.3:

In patients with focal lesions, graded PI-RADS 3 a biopsy should be considered.
This includes a systematic biopsy and targeted biopsy of focal lesions.

Quality of Evidence: Moderate Grade of recommendation: Strong

Good practice points

e Patients with PI-RADS < 3 are at low risk of clinically significant prostate
cancer however additional risk stratification may be used in determining the
need for a biopsy (refer to Clinical question 3.5).

e For patients at high risk of TRUS sepsis a transperineal approach is
recommended (refer to National Policy on the Prevention and Management
of Infection Post TRUS Guided Biopsy, 2014).

e For timing of IV antibiotic prophylaxis refer to the National Policy on the
Prevention and Management of Infection Post TRUS Guided Biopsy, 2014.

Practical considerations for patient care

e The benefits and harms of a prostate biopsy following an MRI should be
communicated to all patients using a shared decision-making approach.

e Written information on the items relevant to shared decision-making,
including the benefits and harms of proceeding to biopsy, should be
provided to all patients being investigated for prostate cancer.

e Men should be allowed to have family members present during shared
decision-making if they would like to.
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Clinical question 3.3

In men with abnormal MRI findings, which type of targeted biopsy should be
performed?

Quality of Evidence

Indirect evidence from the multicenter randomised controlled trial FUTURE (Wegelin
et al., 2019) and two meta-analyses (Xiang et al., 2019, Tu et al., 2019) addressed
this clinical question.

The prostate biopsy that the Guideline Development Group recommend is a
systematic biopsy plus a targeted biopsy of focal lesions. There are two methods of
targeted biopsy using software fusion or cognitive techniques. This can be done using
a transperineal or a transrectal approach.

The FUTURE trial compared detection rates of overall prostate cancer and clinically
significant prostate cancer in patients with prior negative biopsies for three MRI-
based targeted biopsy techniques. Patients with PI-RADS =3 lesions were
randomised 1:1:1 for one targeted biopsy technique: MRI-transrectal ultrasound
(TRUS) fusion targeted biopsy (FUS-TB), cognitive registration TRUS targeted biopsy
(COG-TB), or in-bore MRI targeted biopsy (MRI-TB). There were no significant
differences in the detection rates of overall prostate cancer or clinically significant
prostate cancer among the groups. There were significant differences in the number
of cores taken per technique: the median number of cores was four for FUS-TB (IQR
3-5), three for COG-TB (IQR 3-4), and two for MRI-TB (IQR 2-3; p < 0.05) (Wegelin
et al., 2019).

In the setting of a systematic biopsy, transperineal and transrectal approaches have
shown comparable accuracy in detecting prostate cancer (Xiang et al., 2019). The
transperineal approach has also been shown to significantly protect patients from
rectal bleeding and fever but can significantly increase patient pain compared to the
transrectal approach (Xiang et al., 2019). In a pooled analysis of four studies using
MRI targeted biopsy, more clinically significant prostate cancer was detected in
patients with positive mpMRI using the transperineal approach, with an accuracy rate
of 62.2% (204/328) compared to 41.3% (130/315) for the transrectal approach (odds
ratio = 2.37; 95% ClI, 1.71-3.26) (Tu et al., 2019). No data was presented on patient
safety and complications.

Benefit and Harm

Both transperineal and transrectal biopsies can be performed under local anaesthetic,
conscious sedation or other anaesthetic approaches based on clinical scenario and
patient preferences.
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While a transrectal approach is conventionally a shorter procedure patients need
more post procedure monitoring in clinic and follow up due to the increased risk of
sepsis compared to a transperineal approach.

The benefit of a targeted biopsy to the patient is accurate early detection of prostate
cancer, the increased risk of sepsis is a harm associated with the transrectal
approach.

Preferences and values

The multidisciplinary Guideline Development Group including patient representatives
recognises that finding clinically significant prostate cancer in a timely manner is of
upmost importance. The transperineal and transrectal biopsy approaches realise that
value. However, the transperineal biopsy has the benefit of a reduced risk of sepsis
compared to a transrectal biopsy.

Resources, capacity and other considerations

One cost-effectiveness study was used to address this clinical question.

Venderink and colleagues (2017) developed a decision tree and Markov model to
compare the cost-effectiveness of systematic TRUS guided prostate biopsy with
direct in-bore MRI guided and MRI-TRUS fusion guided prostate biopsy. The time
horizon for this analysis was 18 years. Unit costs were reported in Euros from a 2017
price based on Dutch cost data. All future costs were discounted to their present
value by a rate of 4%.

The hypothetical population of this study consisted of biopsy-naive patients in whom
clinically significant prostate cancer was suspected on the basis of an elevated serum
PSA level or abnormal digital rectal examination finding. A strategy was deemed cost-
effective if the costs of gaining one quality-adjusted life year (QALY) (incremental
cost-effectiveness ratio (ICER)) did not exceed the willingness-to-pay threshold of
€80,000 (=$85,000 in January 2017). A base case analysis was performed to
compare systematic TRUS and image fusion—guided biopsies. Due to a lack of
appropriate literature regarding the accuracy of direct in-bore MRI-guided biopsy, a
threshold analysis was performed.

MRI-TRUS fusion is more effective than TRUS, having an incremental effect of 0.13
QALY. The ICER following a fusion-guided biopsy versus the systematic TRUS
biopsy was €1386 ($1470) per QALY gained. This indicates that a fusion-guided
biopsy is cost-effective compared with TRUS-guided biopsy. An in-bore MRI guided
biopsy would be cost-effective if its sensitivity for clinically significant prostate cancer
is 11.8% higher than the sensitivity of MRI fusion-guided biopsy. Using a range of
assumptions based on expert opinion, cost, and diagnostic accuracy parameters with
realistic variations did not change this outcome.
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This would suggest the recommendation will be cost-effective in the identification of
clinically significant cancer.

The following resources, capacity and other considerations were discussed in detall
by the Guideline Development Group:

Performing targeted biopsies

The Guideline Development Group highlighted that targeted biopsies are extremely
operator dependant. To improve interoperator reproducibility all operators should be
appropriately trained. Targeted biopsies should only be performed in a high volume
centre by appropriately trained professionals.

Recommendation 3.3.1:

A targeted biopsy of focal lesions should be performed using either MRI (guided)
transrectal/transperineal US fusion or cognitive registration biopsy.

Quality of Evidence: Moderate Grade of recommendation: Strong

Good practice points
e Targeted biopsies are extremely operator dependant and should only be
performed in a high volume centre by appropriately trained professionals.

e A minimum number of 12 cores should be taken for a systematic biopsy.
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Clinical question 3.4

For men being investigated for prostate cancer without an MRI targetable
lesion should they have a prostate biopsy?

Quality of Evidence

The evidence from a Cochrane review (Drost et al., 2019) and a meta-analysis
(Sathianathen et al., 2020) addressed this clinical question. There is a lack of long
term follow-up data available and therefore there is a high degree of uncertaintity
in this area.

For patients with a high clinical suspicion of prostate cancer (e.g. family history,
PSA density >0.15 ng/ml/ml) as determined at the MDT, the Guideline
Development Group recommends a systematic prostate biopsy. For those with a
low clinical suspicion of prostate cancer omitting a prostate biopsy should be
considered, following a shared decision-making model. The shared decision-
making model should aim to identify how the patient individually values the
benefits and harms. A meta-analysis (Sathianathen et al., 2020) emphasising the
high negative predictive value (NPV) of a negative mpMRI (PI-RADS 1-2) in
biopsy-naive men also supports this (90.8% (95% CI 88.1-93.1%) for Gleason
score 23+4, 97.1% (95% CIl 94.9-98.7%) for Gleason score 24+3).

Benefit and Harm

The benefits of shared decision-making to determine whether or not to biopsy a PI-
RADS score of 1 or 2 centre around patients’ autonomy, and clinicians’ confidence
that due diligence has been done to the individuality of each case.

In general, shared decision-making can give patients a measure of understanding
and control over their treatment. In this particular context, clinicians will disclose
the potential risks of having or not having a biopsy, as well as explain terms such
as “clinically significant” and “clinically insignificant” cancer. Clinicians should help
elicit patients’ values regarding undergoing or not undergoing a biopsy. When
done well this discussion has the benefit of improving patient trust. It also helps to
assure clinicians that due diligence was done to each individual case regardless of
whether or not a biopsy is taken.

Shared decision-making can be harmful when it is done poorly. When done poorly,
shared decision-making can be coercive, undermine patient trust and/or leave
patients confused.

It is worth noting, if shared decision-making leads to a biopsy for most PI-RADS
scores of 1 or 2, then this practice would undo many of the benefits of using
MpMRI as a first line test. This represents a risk of inefficiency.

Preferences and values
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The multidisciplinary Guideline Development Group recognises the importance of
ethical values, patient autonomy and clinical duty to patient individuality. The
Guideline Development Group believes that patients as well as clinicians would
prefer shared decision-making in the context of PI-RADS scores of 1 and 2.

(Driving value- clinical duty to patient individuality)

Resources, capacity and other considerations

There was no relevant cost-effectiveness literature found to address this clinical
guestion.

The following resources, capacity and other considerations were discussed in
detail by the Guideline Development Group:

Additional time for shared decision-making

In many institutions, there will be organisational hurdles that must be overcome
before a shared decision-making framework can be put in place. Shared decision-
making is time-consuming and requires skill. Resources to accommodate the time
and to acquire the skills needed can be difficult to source. Such resources include
Advanced Nurse Practitioners. When resources can be sourced, their application
typically requires changes in practice and training that require dedication and
coordination over time.

An audit of the number of men with a negative MRI (i.e. PI-RADS 1 or 2) who have
a biopsy is recommended by the Guideline Development Group.

Recommendation 3.4.1;

For patients with a negative MRI (i.e. PI-RADS 1 or 2) omitting a biopsy should be
considered, following the shared decision-making model.

Quality of Evidence: High Grade of recommendation: Strong

Recommendation 3.4.2:

For patients with a negative MRI (i.e. PI-RADS 1 or 2) and a high clinical suspicion
of prostate cancer the Guideline Development Group recommends a systematic
prostate biopsy.

Quality of Evidence: High Grade of recommendation: Strong

Recommendation 3.4.3:

For patients with a negative MRI (i.e. PI-RADS 1 or 2) who do not proceed to
biopsy PSA should be monitored regularly at 6 months and then annually.
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Quality of Evidence: Low Grade of recommendation: Strong

Good practice points

e Advanced Nurse Practitioners should be available for shared decision-
making with patients being investigated for prostate cancer.

e For patients at high risk of TRUS sepsis a transperineal approach is
recommended (refer to National Policy on the Prevention and Management
of Infection Post TRUS Guided Biopsy, 2014).

e For timing of IV antibiotic prophylaxis refer to the National Policy on the
Prevention and Management of Infection Post TRUS Guided Biopsy, 2014.

Practical considerations for patient care
e Written information on the items relevant to shared decision-making,
including the benefits and harms of proceeding to biopsy, should be
provided to all patients being investigated for prostate cancer.

e Men should be allowed to have family members present during shared
decision-making if they would like to.
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Clinical question 3.5

In men with intermediate risk prostate cancer should staging investigations be

performed?

Quality of Evidence

A meta-analysis (Suh et al., 2018) and a retrospective study (Eyrich et al., 2020)
addressed this clinical question.

A meta-analysis based on 54 studies (n=50 retrospective studies) with 20,421
treatment naive prostate cancer patients demonstrated that the pooled
proportions of positive bone scintigraphy examinations in patients with a PSA of
<10, 10<PSA=<20, and PSA of >20 were 3.5%, 6.9%, and 41.8%, respectively,
while the pooled proportions of positive bone scintigraphy examinations in
patients with Gleason scores of <6, 7, and 28 were 4.1%, 10%, and 28.7%,
respectively (Suh et al., 2018). Furthermore pooled proportions of positive bone
scintigraphy examinations showed 3.4% in patients with a PSA of <10 and 3.3%
in patients with 10 <PSA <20 regarding a Gleason score of <7 (Suh et al., 2018).

As all men with suspected prostate cancer are recommended to receive a pre-
biopsy MRI (see Clinical question 3.2), a retrospective study investigated the
benefit of additional staging in a cohort of men with low to high risk prostate
cancer (Eyrich et al., 2020). Sensitivity of mpMRI for lymph node metastases
was significantly higher than CT (65-73% vs 38%, P < 0.005), and specificity of
mpMRI and CT were 97% to 99% and 99% (P = 0.2-0.4), respectively. For bone
metastases, bone scintigraphy sensitivity was 68% as compared to 42% to 71%
(P = 0.02-0.83) for mpMRI. Specificity for bone metastases was 95% to 99%
across all modalities (Eyrich et al., 2020).

Evidence to support the use of CT and bone scans in men with intermediate risk
prostate cancer is minimal. The evidence base with regard to the use of PSMA
PET-CT in men with unfavourable risk prostate cancer is evolving (see Clinical
guestion 3.7).

The guideline development group have formulated their recommendations for
staging of men with intermediate risk prostate cancer based on their
recommendation that all men will have undergone a pre-biopsy MRI (see Clinical
guestion 3.2).

Benefit and Harm

The evidence suggests that in this patient population who have had a mpMRI
scan prior to biopsy further imaging studies are unlikely to find any additional
information that will change management. Refraining from additional imaging
has the benefit of initiating treatment promptly, avoiding further studies for
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incidental findings and reducing patient anxiety. There will also be reduced
exposure to unnecessary radiation for the patient.

Preferences and values

The multidisciplinary Guideline Development Group including patient
representatives recognise that ethical and practical values are important. In this
case we feel that it is in the best interests of the patient not to pursue further
staging investigations as the benefits outweigh the harms, e.g. avoiding
incidental findings, exposure to radiation and anxiety, without delay to treatment.
Nonetheless, it is important that the benefits and harms of further staging
investigations are communicated to the patient and the decision be made using
a shared decision-making approach.

(Driving value- best interests of the patient)

Resources capacity and other considerations

There was no relevant cost-effectiveness literature found to address this clinical
guestion.

The following resources, capacity and other considerations were discussed in
detail by the Guideline Development Group:

Incorrect use of resources

Unnecessary staging investigations including CT and bone scans in men with
intermediate prostate cancer is putting pressure on the availability of radiology
resources in other areas of the health service. An audit of the volume of CT and
bone scans performed in men with favourable and unfavourable intermediate
risk prostate cancer is recommended by the Guideline Development Group.

Recommendation 3.5.1:

In men with favourable intermediate risk* prostate cancer who have had a pre-
biopsy MRI the use of further staging scans is not recommended.

*Favourable intermediate risk is defined as having all of the following: one
intermediate risk factor (cT2b—cT2c, Grade Group 2 or 3, PSA 10-20 pg/L), Grade
Group 1 or 2 and <50% biopsy cores positive (e.g. <6 of 12 cores).

Quality of Evidence: Low Grade of recommendation: Strong

Recommendation 3.5.2:

In men with unfavourable intermediate risk* prostate cancer who have had a pre-
biopsy MRI the routine use of further staging scans is not recommended.
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*Unfavourable intermediate risk is defined as having one or more of the following:
two or three intermediate risk factors (cT2b—cT2c, Grade Group 2 or 3, PSA 10-20
pg/L), Grade Group 3, = 50% biopsy cores positive (e.g. 26 of 12 cores).

Quality of Evidence: Low Grade of recommendation: Weak

Recommendation 3.5.3;

PSMA PET-CT is not recommended for primary staging of low risk prostate cancer
patients.

Quality of Evidence: Moderate Grade of recommendation: Strong

Good practice points

¢ A clinician may decide to do further staging investigations if there are
clinical features that may increase a patients individual risk following
discussion at MDT.

Practical considerations for patient care

e The benefits and harms of further staging investigations should be
communicated to all patients using a shared decision-making approach.

e Men should be allowed to have family members present during shared
decision-making if they would like to.
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Clinical question 3.6

In men with high risk prostate cancer what staging investigations should be
performed?

Quality of Evidence

A randomised prospective trial, proPSMA, (Hofman et al., 2020) addressed this
clinical question. Prior to this trial the evidence for PSMA PET-CT in the primary
staging of prostate cancer was of low quality and based on retrospective or single-
centre studies (Perera et al., 2020, von Eyben et al., 2018, Kim et al., 2019, Yaxley
et al., 2019, Roach et al., 2018).

The proPSMA trial recruited men with high risk localised prostate cancer. Patients
were classified as high risk if they had at least one of the following; a prostate-
specific antigen (PSA) concentration of 20 pug/L or more within the 12 weeks prior
to randomisation, International Society of Uropathology (ISUP) grade group 3-5, or
clinical stage T3 or worse (Hofman et al., 2020). 152 men were randomly assigned
to conventional imaging and 150 men to ®G PSMA-11 PET-CT. Conventional
imaging was defined as the combined findings of CT and bone scanning.

This multicentre cross-over study found that PSMA PET-CT had a 27% (95% ClI
23-31, p<0.0001) absolute greater AUC for diagnostic accuracy to detect pelvic
nodal or distant metastatic disease than conventional imaging (92% [88-95] vs
65% [60—69]). Conventional imaging had a lower sensitivity (38% [24-52] vs 85%
[74-96]) and specificity (91% [85-97] vs 98% [95—100]) compared with that of
PSMA PET-CT. First-line PSMA PET-CT resulted in management change in 41
(28%) of 148 men, compared with 23 (15%) of 146 men who received firstline
conventional imaging (p=0.008). This study cannot confirm if the information
provided by PSMA PET-CT and any consequent change in management
translates to improved patient survival (Hofman et al., 2020). Long term outcome
data will be needed to address overall survival.

Benefit and Harm

The use of PSMA PET-CT staging for high risk patients has at least two patient
benefits. Firstly, PSMA PET-CT can provide more accurate staging information for
high risk patients than CT and bone scan imaging. This improved accuracy
translates into greater certainty for patients about the extent of their prostate
cancer. Greater certainty often gives patients more confidence to make decisions
about their future. Secondly, more accurate staging can improve treatment
decisions, which ultimately aim to reduce mortality and morbidity and improve
patients’ quality of life.

The use of PSMA PET-CT is associated with risk of harm. Firstly, as with any test
or measure, the PSMA PET-CT is imperfect. This means that its use involves the
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risk of false positive and false negative results. Secondly, there are long wait lists
for PSMA PET-CT, which reduces access to it. Consequently, patients may
experience anxiety while waiting to hear if it is available for them or they may
experience frustration if they learn it is not available. Patients who cannot access
PSMA PET-CT will be offered conventional imaging. Thirdly, PSMA-PET-CT is
associated with a radiation dose which may cause harm to the patient.

Due to long wait lists some high risk patients will not get the benefits of the PSMA
PET-CT. The difference between patients who can and cannot access PSMA PET-
CT is not based on risk stratification (they are all high risk) or clinical benefit, but
rather chance events such as the timing of their request given the length of the
wait list or the location of their referring hospital. Thus, one harm of using PSMA
PET-CT in this patient population is the introduction of inequity into the diagnostic
pathway.

Thirdly, the use of PSMA PET-CT must be tailored to high risk patients and may
cause harm when used in the incorrect patient population. Lastly, although the aim
is to improve patient outcomes through more accurate staging and better treatment
decisions, the effect of these changes in management on long term outcomes in
this context is unknown.

Preferences and values

The multidisciplinary Guideline Development Group recognises that reliable and
accurate knowledge about one’s disease is an important patient value. The
Guideline Development Group agreed that high risk prostate cancer patients would
prefer the use of PSMA PET-CT in the primary staging of their cancer to CT or
bone scans.

(Driving value — knowledge)

Resources capacity and other considerations

One cost-effectiveness study was used to address this clinical question.

de Feria Cardet et al., (2021) developed a cost-effectiveness analysis to assesses
the costs and outcomes (diagnostic accuracy of nodal and distant metastases)
associated with the use of PSMA PET-CT compared with conventional imaging in
staging men with high-risk prostate cancer using data from the proPSMA study
(Hofman et al., 2020). Unit costs were reported in Australian dollars (cost year not
reported). The cost-effectiveness analysis was conducted from an Australian
societal perspective.

A micro-costing approach was applied using pricing information provided by one
site to derive the cost for ®Ga-PSMA production and the associated PET-CT scan.
Costs for conventional imaging were informed by the Australian Medicare Benefits
Schedule. The costs associated with the production and delivery of both scanning
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modalities were included. The impact on the costs of variability in
radiopharmaceutical generator prices, wages applied to time inputs, and the
number of scans per ®8Ga-PSMA elution was tested in subsequent sensitivity
analyses. Outcomes for the analysis were expressed in terms of accurate
diagnoses at 6 months.

The authors found that the estimated cost per scan for PSMA PET-CT was
AUD$1203, which was less than the conventional imaging cost at AUD$1412. This
resulted in a cost of AUD $959 saved per additional accurate detection of nodal
disease, and AUD$1412 saved for additional accurate detection of distant
metastases. The results were most sensitive to variations in the number of men
scanned for each %8Ga-PSMA-11 production run.

This suggests that PSMA-PET CT when compared with conventional imaging will
be cost-effective for the staging of men with high risk prostate cancer. However,
further studies are required to assess the long term costs and benefits of PSMA
PET-CT directed care.

The following resources, capacity and other considerations were discussed in
detail by the Guideline Development Group:

Access to PSMA PET-CT

To enable all high risk prostate cancer patients to receive primary staging by
PSMA-PET-CT, capacity for approximately 1,000 patients is required (Irish
Prostate Cancer Outcomes Research (IPCOR), 2018, National Cancer Registry
(NCRI), 2020). This will require capital and revenue investment.

Recommendation 3.6.1;

PSMA PET-CT should be considered for primary staging in high risk” and very high
risk® prostate cancer patients who are suitable for definitive treatment.

*High risk is defined as having no very high risk features and having exactly one high risk feature:
cT3a OR Grade Group 4 or Grade Group 5 OR PSA >20 pg/L.

$Very high risk is defined as having at least one of the following: cT3b-cT4, Primary Gleason
pattern 5, 2 or 3 high risk features, >4 cores with Grade Group 4 or 5

Quality of Evidence: Moderate Grade of recommendation: Strong

Good practice points
e If PSMA PET-CT is not available within 4 weeks then conventional imaging
including an isotope bone scan, CT and MRI prostate (in those that have
not had one to date) should be performed as an alternative with a view to
proceeding to treatment.
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Practical considerations for patient care

¢ All patients with high risk or very high risk prostate cancer should have

access to a Clinical Nurse Specialist/Advanced Nurse Practitioner to explain

their test and test results.
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Revision due date: 10/05/2027

For men with biochemical recurrence of prostate cancer what is the role of

PSMA PET-CT?

Quality of Evidence

Two meta-analyses (Hope et al., 2019, Perera et al., 2020), a systematic review
(De Visschere et al., 2019), three prospective studies (Ceci et al., 2019, Roach et
al., 2018, Witkowska-Patena et al., 2020) and one retrospective study (Giesel et

al., 2019) addressed this clinical question.

The Guideline Development Group define a biochemical recurrence of prostate
cancer post treatment as:

e Following radical prostatectomy, is two rising PSA levels above undetectable;

and

¢ Following radiotherapy, a PSA value of 2 ug/L above the nadir after treatment.

The 8Ga-PSMA-11 PET-CT detection rate for identifying the site of prostate
cancer recurrence in a prospective, open label, single-center trial was 53.6% (CI
95% 48.1%-59.1%), with an incidence of distant lesions in 28.9% of cases (Ceci et
al., 2019). The detection rate did however differ depending on the clinical stage of
biochemical recurrence. The per patient positive predictive value (PPV) was 96.2%
(95% CI, 95.6-96.7%). Comparison with other imaging procedures also found that
when %8Ga-PSMA-11 PET-CT was positive, correlative imaging using choline PET,
MRI, CT and bone scintigraphy was negative in 83% of cases (108/130) (Ceci et

al., 2019).

PSMA PET-CT is better than conventional imaging (bone scan, CT) in detecting
extra pelvic metastases in patients with biochemical recurrence. MRI remains a
useful tool for detection of local recurrence of pelvic metastatic disease however
PSMA is also sensitive particularly at lower PSA levels (De Visschere et al., 2019).
An updated systematic review and meta-analysis (Perera et al., 2020) also
highlighted this, demonstrating that 8Ga-PSMA PET-CT improved detection of
metastases in men with biochemical recurrence at low PSA levels Table 1.

Table 1 The proportion of PSMA positivity separated by PSA level category in

secondary staging (Perera et al., 2020)

PSA Levels

Overall recurrence
staging
Positivity rate

Staging- Mixed local
definitive therapy”
Positivity rate

Staging- Post radical
prostatectomy
Positivity rate

PSA >2.00 ug/L
PSA 1.00-1.99 pg/L
PSA 0.5-0.99 ug/L

PSA 0.2-0.49 ug/L
PSA <0.2 pg/L

95% (92-97%)
75% (66—84%)
59% (50—68%)
45% (39-52%)

33% (16— 51%)

92% (88-95%)
64% (50-78%)
63% (47-78%)
46% (37-56%)
44% (33-56%)

97% (95-99%)
82% (88-93%)
57% (48-67%)
46% (37-55%)
33% (14-54%)

*Mixed local definitive treatment includes both prostatectomy and other modalities that were not specified.
Numbers presented in brackets are 95% confidence intervals (Cl)
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Furthermore a meta-analysis which included 256 patients across 15 studies with
pathologic correlation, the sensitivity, specificity, PPV, negative predictive value
(NPV), and accuracy of ®Ga-PSMA PET-CT in detecting lesions was 0.99 (95%
Cl, 0.96-1.00), 0.76 (95% CI, 0.02-1.00), 0.99 (95% ClI, 0.96-1.00), 0.76 (95% CI,
0.02-1.00), and 0.98 (95% ClI, 0.94 —1.00), respectively (Hope et al., 2019). The
detection rate was 0.63 (95% CI, 0.55-0.70) with a PSA of less than 2.0 ug/L and
0.94 (95% CI, 0.91- 0.96) with a PSA of more than 2.0 ug/L. It should be noted
that the majority of studies included in this meta-analysis are low quality
retrospective studies with small patient populations. Furthermore, as it is not
possible to biopsy numerous nodes in patients, the accuracy of PSMA PET-CT
outside biopsied lesions is unknown (Hope et al., 2019).

In a prospective multicentre study of 323 men with biochemical recurrence of
prostate cancer clinical management intent changed in 62% as a consequence of
findings on the ®3Ga-PSMA PET-CT scans (Roach et al., 2018). The change in
management intent remained high, even at low PSA values (<0.2 ug/L). There was
a significant reduction in the number of men in whom the site of disease
recurrence was unknown (77% vs 19%, p < 0.001) and significant increases in the
detection of presumed oligometastatic (10% vs 38%, p < 0.001) and
polymetastatic disease (1% vs 19%, p < 0.001) (Roach et al., 2018). This
highlights the importance of the findings in planning definitive treatment in this
cohort of patients.

It should be noted that the term PSMA PET-CT generally refers to ®8Ga-PSMA-11
as it is the most studied radiopharmaceutical but technology is rapidly evolving and
data has also been recently reported on 8F- labelled PSMA 1007 (Witkowska-
Patena et al., 2020, Giesel et al., 2019). Although a majority of studies published
on 8F- labelled PSMA have been retrospective and small numbers, 8F-PSMA-
1007 PET-CT has demonstrated relatively high detection rates for patients with
biochemical recurrence after radical prostatectomy and low, rising PSA levels
(Giesel et al., 2019, Witkowska-Patena et al., 2020).

Imaging is only benefical if it leads to a change in patient management that
subsequently results in better outcomes. There is no body of evidence regarding
the long-term patient outcomes on imaging in men with biochemical recurrence.

Benefit and Harm

In men with biochemical recurrence of prostate cancer the primary benefit of
PSMA PET-CT over conventional imaging for the biochemical recurrence of
prostate cancer is to hasten knowledge about the extent of a patient’s prostate
cancetr, i.e. is it local or metastatic. Knowing sooner rather than later the extent of a
patient’s disease may increase the likelihood of improving treatment options and
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treatment decisions, with the aim of improving patients’ mortality, morbidity and
quality of life.

It is worth noting that there are long wait lists for PSMA PET-CT. Depending on the
length of the wait list, some patients may not receive the benefit of hastened
knowledge. Rather, some patients will see their PSA levels rise to a level that can
be detected by conventional imaging while still on the wait list. These patients will
receive conventional imaging instead of a PSMA PET-CT.

As with any test or measure, the PSMA PET-CT is imperfect. This means that its
use involves the risk of false positive and false negative results. These results
represent a possible harm to patients.

Preferences and values

The multidisciplinary Guideline Development Group recognises that knowledge is
an important patient value. In the context of biochemical recurrence of prostate
cancer, improving the timeline of what you know about prostate cancer may help to
improve treatment options open to patients. The Guideline Development Group
agreed that the use of PSMA PET-CT in men with biochemical recurrence would
be preferred over conventional imaging.

(Driving value- patient knowledge)

Resources, capacity and other considerations

There was no relevant cost-effectiveness literature found to address this clinical
question.

The following resources, capacity and other considerations were discussed in
detail by the Guideline Development Group:

Access to PSMA PET-CT

To enable all men with biochemical recurrence of prostate cancer receive a PSMA-
PET-CT scan, capacity for approximately 1,011 patients is required (IPCOR, 2018,
NCRI, 2020a, NCRI, 2020b). This will require capital and revenue investment.

Recommendation 3.7.1:

In men with a biochemical recurrence of prostate cancer following primary
treatment (surgery or radiotherapy), PSMA PET-CT should be considered if it will
influence patient management following discussion at a multidisciplinary team
meeting.

Quality of Evidence: Moderate Grade of recommendation: Strong
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Good practice point

e The timeframe to PSMA PET-CT will vary with different clinical
circumstances and should be determined by the multidisciplinary team.

e If PSMA PET-CT is not available within the timeframe recommended by the
multidisciplinary team then conventional imaging including an isotope bone
scan, CT and MRI should be performed as an alternative with a view to
proceeding to treatment.

Practical considerations for patient care

e All men with biochemical recurrence of prostate cancer undergoing a PSMA
PET-CT scan should have access to a Clinical Nurse Specialist/Advanced
Nurse Practitioner to explain the PSMA PET-CT test and test results.

¢ All men with biochemical recurrence of prostate cancer undergoing any
diagnostic test should have access to a Clinical Nurse Specialist/Advanced
Nurse Practitioner to explain the test and test results.
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4.0 Diagnosis and staging algorithm for men with suspected prostate cancer
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Figure 1: Diagnosis and staging algorithm for patients with suspected prostate
cancer referred from an urologist recommended by the Guideline Development
Group
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