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EXECUTIVEUMMARY

Main issues for MSAC consideration

1 Thiscontracted assessment (Cidyestigateshe use of multiparameric MRI (mpMRI) in two
populations: men with suspected prostate can¢BCa)Popuétion 1) and men with lovor
intermediate risk PCaon active surveillancéAS)programs (Population 2Currently,these
patients are assessed with transctal ultrasoundguided biopsy (TRUSGB) or traesineal
ultrasoundguided biopsy (TPUSGB).

1 No direct evidence on the effectiveness of mpMRI wgentified for either population
therefore,a linked evidence approach was used for this assest

1 The diagnostic accuracy of mpMRI was determined using the bivariate model to gene
point estimates of sensitivity and specifici@veral] Population 1 mpNRI had a sensitivity of
73.4%(95% confidence interval (J§7.0, 85.1] and aspecificityof 77.1%(95% C[63.5,
86.7) compared to prostate biopsin the ddection of cancer of any severityPopulation 2
mpMRI ha a sensitivity 0f79.3% (95% CI [74.83.3]) and a specificity of 55.1% (95% C
[50.4, 59.8])compared to prostate biopsyTherefore, mpMRI mises PCa that would be
accuratelydiagnosed by biopsy

1 Our analysis found no statistical difference in the sensitivity and specificity of miphikd
detection of cancer of any severity compared to clinically significant cancer.

9 To limit sources uncertainty, only studies with no applicability issues atiehse using a
congstent threshold were includedDespite this, for Population 1 there ¢®nsiderable
uncertainty in the point estimateas evidenced bwide confidence interval§ranging from
9.5 to 14.5 pointsaround the estimate) Subgroup analysis was conducted to expldrne t
cause of this heterogeneity; however, no source was identifidtere may bereliability
issues withthe use of mpMRI and th@rostate Imaging Reporting and Ddsgstem(PF
RADS$ ForPopulation 2 there is a high level afertainty in the point estimates of sensitivity
and specificity

1 For lowconcernpatients, te implication of a false negative mpMRI is delayed treatmen
this does not appear to adversely affect patient outcomes for the majority of patients.

1 For lowconcern patients the consequenceof a true negative (and false negative) is ar
avoided biopsy. Bpsy is associated wittare but potentially serious adverse events whereas
mpMRI is generally considered safe/oided biopsy wikliminatethe risk of major infection
and associated Haospitalisation for 2% of patients receiving trafgctal biopsy.

9 Highconcernpatients will have a biopsy regardless of mpMRI results and there is no cha
in therapeutic effectiveness associated with the introduction of mpMRI for these patients.

1 The costeffectiveness of mpMRI differs between Population 1 and Paijpn2. In
Population 1, mpMRI is dominated by prostate biopsy. In Population 2, the incremental co

of mpMRlI is $12,821 peuality of life year QALY gained in the basease.
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Main issues for MSAC consideration

1 The current assessment was performed in parallel with the evaluation digié&ed biopsy
(MRIGB)Yrocedures for diagnosis of PCa (CA 1424). It was therefore not known yet if
type of) MRIGBwould be part of the future clinical management algorithm. The propose
clinical management algorithm included the useMiRIGBafter mpMRI for patients with Pl
RADS 4. In thebasecase mpMRI was evaluated assuming no change in the type of biops
used (i.e. 75% TRUSGB, 25% TPUSGB). The impact of intrdRiEBHEIN the intervention
arm was evaluated in a sensitivity analysis armtdased theincremental cost effectiveness
ratio from $12,821 to $66,320 per QALY gained.

1 Seventeen ongoing clinical trials were identified (Appendix 1) indicating considera|
additionalresearchmay be available on this topic the future

ASSESSMENOFMPMRIPROSTATE DIAGNOSSGANS FOR DIAGNOSFSPROSTATE CANCER

This contracted assessment examines the evidence to the support listimlGparametric MRI
(mpMR) prostate diagnostic scaren the Medicare Benefits Schedule (MBS). The servicedwasul
used for cancer detection in patients with suspiciompadstate cance(PCaand disease monitoring
in patients with known disease who are on active surveillance prog(A®sThe target populations
are men withsuspicion oPCa(Population 1) and men diagnosed with low or intermediate #ska
undertakingAS(Population 2).

ALIGNMENT WITH AGREEROTOCOL

This contracted assessment ofpMRI prostate diagnostic scamasldresses all of th&opulation,
Intervention Comparator, OutcomdRICQ elementsthat were prespecified in the protocalatified

by theProtocolAdvisory SulCommittee (PASC) or the Medical Services Advisory Committee (MSAC)
Executive.

PROPOSEMEDICAISERVICE

In mpMRIthree magnetic pulse sequencé&® weighted (T2 diffusion weightedmage(DW!I) and
dynamiccontrast enhanced (DCEre combinedo form imageghat areanalysed together.

Images arescored using theProstate Imaging Reporting and Data Syst#tHRADS) v2 scoring
system Thisfive-point scale indicgesthe likelihood that mpMRI findings correlate with the presence
of clinically significant cancer at a particular location in the prostate, whereery low (clinically
significantPCais highly unlikely tde present)and 5 = very higltclinically significanPCais highly
likely tobe present)
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In low-concernpatients (no family history, free/totalprostate-specific antigenKSA >12 per cent

and PSA density <0.15) the findingsof mpMRIlare suspiciougPFRADS 4 or 5} confirmatory

biopsy istaken to verifythe presence or absence of cancklighconcernpatientsreceive a biopsy
regardless of the results of the mpMRI.

Currently there is no MBS item fonpMRI pretate diagnostic scan; as such, it is not currently
reimbursedviathe MBS. In additionno data on the use of mpMRI in the public health system in
Australia was identified. It is not clear to what extent mpMRI is currently being used for patients in
either population.

PrROPOSAL FRIBLIGFUNDING

The item descriptors for the proposed services are shawmablel. These are unchanged from
those in the PASC ratifiguiotocol.

Tablel ProposedvIBS itendescriptor

Category ® Diagnostic Imaging Services

MBS [item number]

Mutiparametric Magnetic Resonance Imaging pepbtRied under the professional supervision of an elig
provider at an eligible location wheediém i3 referreddy urologist, radiation oncologist, or medical onco
and where:

a)a standardised image acquisition protocol involving T2 weighted imaging, Diffusion Weighted Imagi
Contrast Enhancement (unless contraindicatd)dsd

b)the man is suspected of having prostate cancer on the basis of a high or concerning PSA.
Scan of the prostéoe:

i detection of can¢B)(Contrast)

Fee: [Applicant advises that current fee charged is $600]

[Relevant explanatory notes]

MBYitem number]
Multiparametric Magnetic Resonance Imaging (mpMRI) performed under the professional supervision
provider at an eligible location where the patient is referred by an urologist, radiation oncologist, or mg
and whre:

a)a standardised image acquisition protocol involving T2 weighted imaging, Diffusion Weighted Imagi
Contrast Enhancement (unless contraindicated) is used; and

b)the man has an existing diagnosis of low or intermediate riskggoatadecandertaking Active Surveilla
Scan of the prostate for:

i assessmeuwf cancer (R)(Contrast)

Fee: [Applicant advises that current fee charged is $600]

[Relevant explanatory notes]

POPULATION

In 2012, there were20,065 new cases dPCadiagnosed in Australiand the agestandardised
incidence rate wad63 cases per 100,000 mal&ata indicates that 15.Ber centof patients newly
diagnosed witiPCaare undertakingASto manage their disease

This assessment considers the use of mpiRie followingtwo populations:
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1. men who are suspected of haviRgzon the basis of a high or concerning PSA; and
2. men diagnosed with low or intermediate riBlCaundertakingAS

COMPARATORETAILS

Within current Australian practicehe signs oPCaare detectedusinga prostatespecific antigen
test (PSA testand/or a digital rectal examination (DREwever, these are not diagnostic tests
Thediagnosis ofPCais obtained using either Trangectal Ultrasound Guided Biopsy (TRUSGB), or
Transperineal Ultrasound Guided Biopsy (TPUSGB).

The PASC ratifiedProtocol states, &r men who are suspected of haviRfCabecauseof a high or
concerning PSA, the comparators are:

1. PSADRE+ clinical judgement and TRUSGB or TPUSGB
2. PSADRE+ clinical judgment alone, for patients who elect not to undergo TRUSGB or
TPUSGB

For men diagnosed with low or intermediate rBEaundertakingAS the comparator is the current
ASprotocol withrepeatTRUSGB or TPUSGB

During a biopsy, a needle isserted transrectally or transperineally into the prostate under
ultrasound MR or cognitive guidanceand a set of random samples of tissue (using betweef6l2
needles) are taken from the prostat&he samples are analysed under a microscopest®rtainif

cancer ells are presentCancers of the prostatare graded using the Gleason systeascore of 6 or

less is considered low risk, a score of 7 is considered intermediate risk, and a score of 8 or above is
considered to be high risk

The reference standard for iassessment is pathology of prostate samples collected via biopsy.

QLINICAL MANAGEMENILQ@ORITHI(E)

Population 1

The signs oPCaare currently detectedisinga PSA tesand/or a DRE. Criteria for suspecte@a for
the purposes of this contractesissessment, are defined as:

1 PSAgreater than3ng/ml (or lower level iless tharb0 years of agepr
1 Positivefamily history (includesreast cance[BRCA§ene mutation)or
1 Freetotal PSA ratidess thar?5 per cent or

i1 Positive DRE

As stated previodg, PSA and DRE are not diagnostic and diagnosis is obtained via either TRUSGB or
TPUSGB. Patients who receive a negative biopsy result remain under observation and have a follow
up PSA test after six months. Patients with a biopsy result indicating iathate or low risk cancer
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are offeredAS Patients with a biopsy result indicating high or intermediate risk caaczoffered
surgery or radiotherapy/hormone therapy combinat@nPlease sed-igurel, Section A for the
current clinical algorithm.

Under the proposed clinical management algorithmatients with suspected®Cawould be imaged
using mpMRIPlease se€igure2, Section A for the proposed clinical algorithm.

Patients with RRADS scores 1, 2, or 3 witiv-concern will return to primary care and may remain
under observation. These patients will &f@ biopsy under the proposed algorithm. Patients with
PIRADS score of 1, @r 3 with very highor intermediateconcern will have a systematic biopsy
under both the current and proposed algorithms. Patients witiRRDS scoresa¥ 5, regardless of
clinical concern, will haveraMRI guided biopsy (MRIGB) place of a systematic biopsy under
current management. Higlor intermediateconcern is defined as:

9 Positive family history (includes BRCA gene mutatamm)
1 Freetotal PSAatio less thanl2 per cent; or
1 PSA densitfPSA number divided by prostate volume) greater tdrb.

Lowconcern is defined as patients who have suspe®€&dbut do not meet the criteria for higtor
intermediate-concern.

The impact of thechange in management from TRUSGB and/or TPUSGB @BM#&the subject of
another contracted assessmeMISAC application numbéd24CA 1424)]

Population 2

Men who have a diagnosis of intermediate or low risk cancer may chooged@rtake AS During

AS men undergo annual scheduled testing (PSA, PSA kinetics and DRE) over a period of five years or
more. Those o\Salso have scheduled prostate biopsies at 12 months and then every three years
thereafter. If there is concern about clinical or PSA/DRE ghanmen may opt to have an additional
prostate biopsy. Based on the results of these biopsies, men will either continA&anbe offered

surgery or a radiotherapy/hormone therapy combination for their cancer. The full details of the
current ASprotocolare set out irFigure3, Section A.

If the proposed mpMRI service is added to t®protocol, it will be used as an additional test prior

to prostate biopsy. Men wi are due for their scheduled biopsy and men who have concern about
clinical or PSA/DRE changes would first have an mpMRI scan. The criteria for concern are the same
as for Population 1 (PSgeater than3ng/ml or lower level ifless than50 years of age, positive

family history or free/total PSA ratiess than25%). Men with PRADS scores 1, 2, and 3 with {ow
concern will return to AS and avoid biopsy under the proposed algorithm. Men with
intermediate/highconcernand men with lowconern and a PRADS score of8 will continue with

a re-biopsy. Patients with a FRADS score of-3 would have an MRIGB, while patients with a PI
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RADS score of-3 (high or intermediateconcerr) would have a systematic biopsy. Based on the
results of thes biopsies, men will either continue oAS or be offered surgery or a
radiotherapy/hormone therapy combination for their cancer. The details of the proposed protocol
for ASare presented irFigure4, Section A.

The impact of the change in management from TRUSGB to MRIGB is the subject of another
contracted assessmenCf 1424).

KEYDIFFERENCES IN TE.IVERY OF THROPOSEMEDICAISERVICE AND TIMAIN COMPARATOR

Indications for both mpMRI scan of prostate and biopsy of prostatdude men with suspicious
findings on PSIBREtest with suspectedPCaor men diagnosed with low or intermediate rifiCa
undertakingAS There are no differences in the patient indicatidos the index and comparator
tests.

The risk profiles for mpMRI and biopsy (any type) differ due to the nature of the techniques as
mpMRI is norinvasive imaging technique and biopsy is an invasive procedure.

MRI is an established technique, the likelihood of adverse events is very low, the severity of adverse
events is generally low, and MRI is considered safe for almost all patients.

Different biopsy techniqgues may have different risk profiles. For any ‘iegtal biopsy, the main
risk is infection due to the insertion of needles through the rectum, whicla ison-sterile
environment At its most severe, infection may cause sepsis and death althoughs thésyi rare.
Antibiotic prophylaxis and preiopsy wakup including enemanay reduce the risk of infection.
Other complications of prostate biopsy include bleedifmematuria haematospermia, and
hematocheziy urinary tract infection (UTI), and urinary obstruction. In trpesineal biopsy, risk of
infection is lower due to thaeedles being inserted in the perineum, which is a sterile environment.
Transperinealbiopsyalsoresults in less rectal bleedivghile the incidence of other adverse events
is consistent witifTRUSGB.

QuINICAIO_AIM

The clinical @im is that mpMRI scans of the prostate have better diagnostic accuracy (hence, are
more effective) and are safer than the current approach. In the event that claims of superior efficacy
and safety are supported by the literature, a coslity analysis wuld be appropriate.

APPROACHAKEN TO THE/IDENCRASSESSMENT

The medical literature was searched on 20 May 2016 to identify relevant studies. The search was not
date limited. Databases searchetohclude EMBASE, PubMed, Cochrane Database of Systematic
Revews and York CRRB.linked evidence approach was taken to the analyablg?2).

(HARACTERISTICS OEEBHDENCBASE
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A total of 33 primary stdies, including 6,60@atients, that assessed the diagnostic accuracy of
mpMRI against prostate biopsy in patients with a concerning PSA or DRE result were identified
Sixteenprimary studiesincluding 1,367 patientghat assessed the diagnostic accuracy of mpMRI
against pretate biopsy in patients eligible fé&«Sprograms were identified

Table2 Key features of the included linked evidence
Type of evidence Description Number
Comparative Diagnostic studies of test accanaisyudies comparing mpMRI| Population 1:
diagnostic TRUSGB or TPUSGB (reference standard) in the same grq k=10
performanee patients were identified for both populatidiagnistic case n=2062
control or diagnostic yield studies were included. N )
Population 2:
k=6
n=820

Therapeutic efficacy| No studies were identified that assessed change in manag( k=0
associated with mpMRI. Change in managemecoficelow | n=0
patients with a negative mpMRI is dictated by the clinicél al
these patients will avoid biopsscdraerpatients with a positiv
mpMRI and all higgncerpatients will undergo bidpsgults
from biopsy inform management decisions. An assessmen
prostate biopsy is being undertakkEAGApplicatioGA1424;
the Assessment Group for tipiitapon has advised no chang
management studies were identified.

Therapeutic Retrospective cohort studies were identified that assessed| Systematic reviews:
effectiveness of delayed treatment in patients with didg@esede used to | k=1
inform therapeutic effectiveness. n=34,517
Primary studies
k=6
n=32,504

a Reference standard availakleefers to the number of studiegers to the number oénpsti
PCa = prostate cancer, CA = conastssment, mpMRI = multiparametric MRI, MRI = magnetic resonance imaging, TRUSGB =
transrectal ultrasougdided biopsy, TPUSGB =-pramiseal ultrasound guided biopsy

For the metaanalyses on diagnostic accuraonly studies that were applicable tilve proposed
usage of mpMRI in Australia were included. Results from this subgroup of key studies were used to
inform the therapeutic effectiveness and economic models. No gaps in the literature were identified.

RESULTS

Safety

Test adverse events

No adversesvent associated with mpMRI watentified in the literature.

Comparator adverse events

Transrectal Biopsy
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The evidence base for assessing the safety of tracl prostate biopsy consists of nine case series
(Level IV studies), sbomparative studies with controls (Leveld)l one comparative study with
historical control (Level 18), two randomised controlled trialand one systematic review.

Nine studiesreported patient re-hospitalisation ranges from 0.4 to 5.5 per ceight studies
reported major patient infection ranges from 0.2 to 2.4 per certline studiesreported minor
patient infection ranges from 0.7 to 6.9 per cerfhirteen studiesreported that the patient
incidence of bleeding related events (haematutiamatochezia or haematospermig ranges from
0.8 to 88.0 per centfTwelve studieseported patienturinary obstruction or difficulty voiding ranges
from 0.8 to 21.0 per cent

Although uncommontwo deaths reported in the literaturalue to sepsis resulting frona trans
rectal biopsyrelated infection.

Transperineal Biopsy

Three studies were identified that assessed the safety of tmewgeal biopsies, one large case
series and two systematic reviews.

Hospitalisation after TPUSGB ranged from 0.7 to 2.1 pef icethe literature. In the case series
study 3,007 patients underwent tranperineal prostate biopsy in a single centre from 2003 to 2013,
total rates of complications, including those not requiring hospitalisation, were major infection 0.03
per cent acute urinary obstruction 1.per cent urethral bleeding 0.per cent haematuria 470 per

cent, haematospermia6.1per cent and perineal haematoma (p&r cent

In the studies reported in two systematic reviews, urinary obstruction ranged frono®5.6 per
cent, significant haematuria 0.® 57.0per cent mild/transient haematuria 3.7 45.3per cent UTI
1.1to 8.9per cent and fever 0.%0 5.3 per cent of patients. The majority of studies reported that no
infection occurred.

There is no evidenda the literature of deaths related to traRserineal prostate biopsy.

Adverse events from change in management

The only identified change in management associated with the proposed clinical algorithm is an
avoidance of biopsy with a negative mpMRI restilierefore change in management is associated
with the avoidance of the adverse events for biopsy described above.

Effectiveness

Direct effectiveness

No studies were identified that assessed the direct evidence of mpMRI in either population.
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Effectiveress from linked evidence

1. Accuracy

Ten studies, including 2,062 patients, wedentified that reported a pepatient analysis of the
diagnostic accuracy of mpMRI in patients suspected of h&@dpecauseof concerning PSA or DRE
results. Pathology of sapies obtained by biopsy was the reference standard in all studies. There
were no applicability issues identified between the included key studies and the proposed
population in the Protocol. Only studies using a consistent threshold #BABIS scoring aated in

0 KS t NP iRADSXffor aopesitite kesult) were included in this analysis.

The reference standard used in the diagnostic accuracy studies was biopsy (TRUSGB, TPUSGB or
cognitive MRIGB with TRUSGB). It is recognised that biopsy is pestegt reference standard;

however, this was used in all of thcludedstudies Two systematic reviews, Schoots et al. (2015)

and Shen et al. (2012) reported that the diagnostic accuracy of TRUSGB, TPUSGB and MRIGB are
statistically equivalentSummarystatistics for Population 1 and Populatiorag provided inTable3

and Table4.

Table3 Summary statistics for mpMRI against biopsySERUTPUSGB or cognitive MRIGB) in Population
1 (assumed disease prevalence of 35% fecdowernpatients and 50% for highncernpatients)

Accuracy mpMRB all cancer Clinically significant cancer
(n=2,062k=10 (n=1,229, k&)

Sensitivity, % [95% CI] 73.4[57.0, 85.1] 76.3 [58.6, 88.0]

Specificity, % [95% Cl] 77.1[63.5, 86.7] 82.9 [71.5, 90.4]

PPV, % [95% ClI] 77.2 [63.4, 86.8] 74.7 [69.4, 79.3]

NPV, % [95% CI] 72.8[57.2, 84.2] 83.5(78.8, 87.4]

PPV = positive predictive value, NPV = negative predjctip¥leemultiparametric MRI, MRI = magnetic resgiagcelim
confidence interval.

Identified evidence does not shatlat the diagnostic accuraayf mpMRI differs in the detection of

any type ofPCacompared to the detection of clinically significant cancer. Therefore, results for the
detection of any cancer have been used to inform the therapeutic effectiveness and economics
sections of this report

The point estimates for sensitivity and specificity are associated with wide confidence intervals
reflecting uncertainty in the results. Heterogeneity in the evidence base is high, particularly for
studies reporting the diagnosis of any canaandunabk to be explained through subgroup analysis

of clinical features.

An assessment of the reliability of mpMRI foulkappa valuedor inter-reader agreement ranged
from 0.34 to 0.81. Results from key diagnostic accuracy studies were consistent with results fr
studies seeking to measure the intexader reliabilityof mpMRI using PRADS. The results suggest
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reliability may be an issugith mpMRI and this may therefore explain the observed heterogeneity in
the estimates of sensitivity and specificity

The quality for the diagnostic accuracy outcomes was rateipookusing the GRADE tool. This
reflects the serious issues wittmprecision andnconsistency in the evidence base

Tabled Summary statistics for mpMRI against bigpR)JGB, TPUSGB or cognitive MRIGB) in Population 2
(prevalence of disease upgrade of 30%)

Accuracy mpMRI
(n=820k=6
Sensitivity, % [95% CI] 79.3[74.6, 83.3]
Specificity, % [95% CI] 55.1 [50.4, 59.8]
PPV 59.4 [53.5, 65.0]
NPV 76.2[70.1, 81.4]

PP\V= positive predictive value, NPV = negative predictiveMBILe multiparametric MRI, MRI = magnetic resonance imaging, Cl =
confidence interval

2. Therapeutic efficacy (change in management)

The change in management associated with changing froRUSGB or TPUSGB to an MRIGB is the
subject 0ofCA1424. The Assessment group f©A1424 advised that no studies have been identified
that investigate this change in managemeBtased on systematic review evidence, there is no
difference in diagnostiaccuray between the biopsy techniques (this assumption is discussed in
Sections B5.1 and B5.2 of the report). Therefore, for both populations, it is assdueetb the
equivalent accuracy thahere will be no overall change in management associated with clsnge

biopsy type.
Population 1

The clinical algorithm indicates that patients wltdw-concernof developingPCawill be managed
differently to those withhigh-concernof PCa(see Figures 1, Section A)rollowing is a summary of
the expected change in magementresultant fromthe introduction of mpMRI

Lowconcernpatients éstimated to be50% of patiergin Population 1)

mpMRI True positiveChange from TRUSGB or TPUSGB to MRIE>8:idence that patients with a
true positive will experience any change tmanagement or change to health outcomes was
identified.

mpMRI False positive&€hange from TRUSGB or TPUSGB to MRG&/idence that patients with a
false positive will experience any change in management or change to health outcomes was
identified.
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mpMR True negativeChange from TRUSGB or TPUSGB to no bidpege patients will avoid
having a biopsy and therefore avady potential biopsyelated adverse eventasdiscussedbove
in the BafetyXsection

mpMRI False negativeChange from TRUSGB d?USGB to no biopsy¥hese patients will avoid
having a biopsy and therefore avay potential biopsyelated adverse eventsis discussed above
Ay (GKS W{ |HboBetied, the gatesi kilRkb¢ subject to a delay in the diagnosis of their
diseaseThe impact of delayed treatment is discussed bel&#nérapeutieffectivenesssection)

High-concernpatients éstimated to be50% of patierdin Population 1)

All highconcernpatients will undergo a biopsfchange from TRUSGB or TPUSGB to MRN&B)
evidence that patients who undergo a biopsy of any type will experience any change in management
or change to health outcomes was identified.

Population 2
Lowconcernpatients (estimated to be 85% pétientsin Population 2)

mpMRITrue positiveChange from TRUSGB or TPUSGB to MR=&cidence that patients with a
true positive will experience any change in management or change to health outcomes was
identified.

mpMRIFalse positiveChange from TRUSGB or TPUSGB to MRtG&/idence that patiets with a
false positive will experience any change in management or change to health outcomes was
identified.

mpMRI True negative:xChange from TRUSGB or TPUSGB to no bidpege patients will avoid
having a biopsy and therefore avady potential biopg-related adverse eventsas discussed above
Ay GKS W{IFSieqQ asSoOotArzy

mpMRI False negativeChange from TRUSGB or TPUSGB to no bidpsge patients will avoid
having a biopsy and therefore avay potential biopsyelated adverse eventss discussed alve
Ay GKS W{ IHbeuet the pgatems)vil2b¢ subject to a delay in tnegradingof their
diseaseThe impact of delayed treatment is discussed below (Therapeffactivenessection)

High-concernpatients(estimated to be 15% opatientsin Population 2)

All highconcernpatients will undergo a biopsy. No evidence that patients who undergo a biopsy of
any type will experience any change in management or change to health outcomes was identified.

3. Therapeutic effectiveness (health benefibin change in management)

Population 1
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The health outcomes associated with delayed treatment due to a false negative mpMRI result in
Population 1 are summarised Trableb.

Tables Population 1:.Summary of findings for the linked evidence comparison of mpMRI, relative to
TRUSGB or TPUSGB, in patientsvatoncernwith suspected prostate cancer with assumed pre
test probability (prevalence)3&%

Outcomes Patients/ Quality of | No. per 100 | No. per 100 | Importance| Comments
Studies evidence | patients with | patients
intervention | with
[95% C¥] comparataor
[95% CI]
True 2,062 aad da 26 [2030] 28 [25, 31] | Critical Will undergo biops
positives patients as under current
(10 studigs management.
False 2,062 adad & 1579, 24] 0[O0, 0] Critical Will undergo biops
positives patients as under current
(10 studigs management.
Tue 2,062 G dad & | 50[41,56] | 65][65,65] | Critical Will avoithe
negatives patients potential adverse
(10 studigs events resultant
frombiopsy.
False 2,062 aada | 9[515] 7[4,11] Critical Will avoid the
negatives patients potentiadverse
(10 studi@s eventsesultant
frombiopsy but
possible detriment
due to delayed
treatment.
Major 45,492 adaaa | O TRUSGB: | Critical -
Infection patients Range 2
(8 studies TPUSGB: 0
Minor 132,239 aaa a 0 TRUSGB: | Critical -
infection patients Range &
(9 studies TPUSGB:
Range 4
Re 292,956 adaa | O TRUSGB: | Critical -
hospitalisatiol patients Range ®
(9 studies TPUSGB:
Range 2
Bleeding 334,688 aaaa | O TRUSGB: | Important | -
patients Range B8
(13 studigs TPUSGB:
Range 6
Urinary 132,020 aaada | O TRUSGB: | Important | -
obstruction patients Range P1
(12 studigs TPUSGB:
Range 38
Overall 41146 aaaa NA NA Critical Delay did not
survival patients impact overall
(5 studies) survival (results
fromb studies)
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Outcomes Patients/ Quality of | No. per 100 | No. per 100 | Importance| Comments
Studies evidence | patients with | patients
intervention | with
[95% CH] comparator
[95% CI]
Cancefree 8916 ad aa | NA NA Critical Delay did not
survival patients impact cancer free
(2 studies) survival (results

from2 studies)

Rate of 6,681 ad aa | NA NA Critical Delay did not

metastass patients impact rate of

formation (4 studies) metastases
formation (results
from 4 studies)

Rate of 19768 adaada | NA NA Critical 3 studies reported

biochemical | patients recurrence was

recurrence (14 studies) associated with
delayed treatment
11 studies reporte
no impact.

Rate of extra| 16039 aaaa | NA NA Important | Delay did not

capsular patients impactate of extra

extension (7 studies) capsular extensior
(results from 7
studies)

Rate of lymph 3,605 ad aa | NA NA Important | Delay did not

node patients impact rates of

involvement | (3 studies) lymph node
involvement (resul
from 3 studies)

Rate of 14413 ad aa | NA NA Important | 1study reported a

positive patients delay >9 months

surgical (6 studies) was associated wi

margins increase in rate of
positive surgical
margins
(intermediate risk
disease onhj.
studies reported n
impact from delay.

a GRADE Working Grgrgles of evidenGuyatt et al. 2013
G @ @ aHigh gqualitywWe are very confident that the true effect lies close to that of the estimate of effect.

& & a6 Moderatguality:We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the
effect, but there is a possibility that it is substantially different.

& Gd & Low qualityOur confidence in the effect estimateeik IMhe true effect may be substantially different from the estimate of

the effect.

G & & & Very low qualityWe have very little confidence in the effect estimate: The true effect is likely to be substantially different from
the estimate of effect.

b: Aprevalence ¢fCain lowconceripatients of 3% was provided by the Appigapiicant 20L& he midpoint of thisge has

been used tdanm these estimates. Onkgdoeerpatients have been included in this assessment as there is no change in
management for patienksgiiconcernregardless of mpMRI results.

¢ Galculated using the reported sensiffRYSEGB biopsy of 0.81 (95% CI [0.70, 0.88] and assuming TRUSGB had a specificity of
100%

NA = not applicable, Cl = confidence interval, TRUS@Btaltdinasound guided biopsy, TPUSGReriraad ultrasound

guided biopsy
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Lowconcernpatientswho receive a false negative mpMRI will experience a delay to treatment; it is
not clear that this delay is associated with any adverse outcomes for patients, particidarly
patients with low risk disease. However, the evidence base to inform patiembmes following
delayed treatment is considered very low quality and is based on observasiukts

While it is possible mpMRI has inferior diagnostic accuracy compared to TRUSGB/TPUSGB, there is
evidence that thisnayy 2 i I RS NE St & tconfed Srdthidadislofittie &wdéngeproedz
(Tableb), it is suggested that, relative to TRUSGB or TPUB&BnpMRI imagindas noninferior
effectiveness. Howevethe uncertainty associated with the diagnostic accuracy of mpMRI should be
taken into account.

Based on avoidance of harms associated with biopsy under the proposed algorithms, it is suggested
mpMRI has superior safety to TRUSGB; however, the adversgseagsociated with biopsy are
generally minor and occur in a small proportion of patients.

Population 2

The health outcomes associated with delayed treatment due to a false negative mpMRI result in
Population 2 are summarised Trable6.

Table6 Population 2.Summary of findings for the linked evidence comparison of mpMRI, relative to
TRUSGB or TPUSGB, in patients on active surveillanceassitmed préest probability
(prevalence) for upgraded disease of 30%

Outcomes | Patients/ Quality of No. per 100 | No. per 100 | Importance| Comments

Studies evidence patients with | patients with
intervention | comparator
[95% CH] [95% Cf]

True 820patients adaadd 24 [2235] 28 [25, 31] Critical Will undergo

positives (6 studies biopsy as under

current
management.

False 820 patients | ¢ a & & 31 [28, 37] 010, 0] Critical Will undergo

positives (6 studies biopsy as under|

current
management.

True 820patients adaad 39 [35, 42] 65 [65, 65] Critical Will avoithe

negatives (6 studies potential

adverse events
resultant from
biopsy.

mpMRI for prostate diagnostic scans for diagnosis of prostate cancer

T MSAC CA 1397 14



Outcomes | Patients/ Quality of No. per 100 | No. per 100 | Importance| Comments
Studies evidence patients with | patients with
intervention | comparator
[95% CH] [95% Cf]

False 820 patients | ¢ d ¢ 6 [538] 74, 11] Critical Will avoid the
negatives (6 studies potential
adverse events
resultant from
biopsy but
possible
detriment due tq
delayed
treatment.

Positive 219 patients | G & @ & NA NA Important | There is no
surgical (1 study evidence that
margins delayed
treatment
increases the
rate of positive
surgical marging

a GRADE Working Group grades of e\({@ayat et al. 2013

G & @ aHigh gualityWe are very confident that the true effect lies close to that of the estimate of effect.

G & a& Moderate qualityVe are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the
effect, but there is a possibility that it is substantially different.

G a6 & Low qualityOur confidence in the effstitnate is limited: The true effect may be substantially different from the estimate of

the effect.

G & & & Very low qualitywe have very little confidence in the effect estimate: The true effect is likely to be substantially different from
the estimate efffect.

b: Aprevalence BfCaupgrade in lesonceripatients of 30% was provided by the Apjtiphcant 20)L&ry lowconcerpatients

have been included in this assessment as there is no change in managemehidbcpatiemegardless of mpMRI results.

¢: Galculated using the reported sensitivity of TRUSGB biopsy of 0.81 (95% CI [0.Tinid@8R8@Bshad a specificity of

100%

NA = not applicable, mpMRI = multiparametric MRI, CI = Confidence interval.

Only patients withlow-concernwho have a negative mpMR¥ill have a change in management
under the proposed algorithm. These patients will avoid a biopsy. Advice from the Applicant is that
the prevalence of upgraded disease in these patients is 30 per cent.

Patients who have a false negative mpMRI will hawgrttireatment delayed and remain o&S One
observational study was identified that assessed the impact of delayed treatment in this population
and the quality of evidence was rated very low using the GRADE tool. On this basis, mpMRI is
considered norinferior to TRUSGB or TPUSGB.

The relative safety of mpMRI and biopsy are discussed above for Population 1. Therevidence
that the relative harms associated with mpMRI and biopsy will be any differdfdgaolation 2than
those described above for Poptibn 1; therefore, mpMRI isadvisedio have superior safety.

TRANSLATIOMNSSUES

Applicability issues
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Comparisonof population and intervention characteristics between the key clinical studies and
Australian registry data did not identify overt applicdbilissuesTo ensure applicability of the test
accuracy results to the intended MBS population, only studies usiRABBid as a cubff were
included.

In Population 1, ifferences in patient preselection for mpMRI may impatimour characteristics
and therefore test accuracy.According to the proposed clinical algorithim the Rotocol, the
expected MBS population will be pseleced before undergoing mpMRI (PSBng/ml or lower
level if <50 years of age, or positive family history, or free/totalora25%). From most of the key
clinical studies it was not clearhetherthe study populations would meet these criterito address
this uncertainty sensitivity analyses were performed to evaluate the impacthefreducedand
increased test accuracy orhd costeffectiveness of mpMRI. Sensitivity analyses were also
performedto evaluatethe sub selection of Australian studies only.

In Population 2, le patient characteristics ifkey clinical studiesire similar to the expectetBS
population with low to intermediate risk cancer, based on Australian registry data. However, the
Australian active surveillance population has a higher proportion of men with intermediate and high
risk cancer. Given their different characteristics, thpMRI accuracy results may not be applicable

to this population at higher risk of cancer progression. It should be noted that high risk men are not
eligible for active surveillare with mpMRI according to thedocol.

For both Population 1 and 2, mpMRicaracy may be conditional dhe experience of theeader

and the key studies generally used experienced readérsre is a lack of information on both the
potential learning curve and the experience levels of Australian mpMRI readers. To addressi¢his is

a sensitivity analysis was performed to evaluate the impact of the reduced and increased accuracy
on the costeffectiveness of mpMRI.

Extrapolation issues

None of the key accuracy studies discussed in section B measured the impact of mpMRI on prostate
cancer progression and/or mortality. Prognostic information was sourced from other literature,
aligning with the sources used in the evaluation of-liRded biopsy procedures for diagnosis of
PCa (CA 1424)he following probabilities were usedrgbability of developing cancer whilst
receiving PSA screening (9.7%)phabilities of prostate cancer progression (8.8% for upstaging
while under active surveillance2.6% for further progressn to advanced prostate cancer),
probability of prostate cancer deat®.6% for patients with localised disea22% for patients with
advanced disease)uétralian Bureau of Statistics (ABif) tables were used to calculate agelated
background mortality.

Both for false negatives and false positives, the error wasnasduto be corrected without a
negative impact on prognosis. This assumption was naageto insufficient evidence to support an
impact of treatment delay on disease progression and mortality. A sensitivity analysis evaluates the
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potential impact of assum@nan increased risk of disease progression for the subgroup of high risk
P@ patients who experience treatment delay due to false negative prognosis.

Transformation issues

Data pertaining to quality of life were not collected in the studies presented in Section B. Utility
values for the economic evaluation were therefore obtained from literature (Bable 45) and
aligned with the values used in the parallel application for MRI guided biop&¢Z2IA

Table7 Utility values used in the economic model
Health state Utility value, mean (SD) [95%CI]
General Australiaopulation of males ag&d 70y 0.82(NR)0.800.84)
low/intermediaisk PCa on active surveillance 0.796

high/intermediate risk PCa receiving active treatmgmt/follow| 0.789

advanced PCa 0.67

Disutility of biopsy (off¢ 0.035

Disutilitdue to AEs

acute sepsis -043 (assumed duration 1 month)

erectile dysfunction [due to PCa treatment] -0.10 [0.05; 0.18k$umed duratiogetar)

urinary incontinence [due to PCa treatment] -0.20 [0.1; 0.@ssumed duratiopehr)

Both erectibtysfunction and urinary incontinence —0.25) [0.125; 0.37&sumed duration 1
year

AE=adverse eveMR=notreported? Ca= prostate can¢c&D=standard deviation.
Source: Section Cablel5 Section DHablesQ

Adverse events

The mpMRivas not associated with any adverse events that were expected to substantially impact
costs or benefits within the economic evaluation. Biopshated sepsis was considered to be a
serious event with an associated cost and disutility. In the economiaiaiah, the incidence of
sepsis was assumed to be Ip2r centfor all biopsy measuredn addition to biopsyassociated
sepsis the economic evaluation took into account common adverse events associated with prostate
cancer treatmentserectile dysfunctin and urinary incontinence, with disutilities of 0.1 and pe2

cent, respectivelyFor the probabilities of these treatmemélated complicationg0.415 for erectile
dysfunction, 0.062 for urinary incontinencen Australian quality of life study fromhé New South
Wales Cancer Registmas used

EcONOMIEVALUATION

To quantify the tradeoff between mpMRI costs and benefits, a castity analysis was undertaken.
The benefits of mpMRI in the model are associated with avoiding biopsies and overtreatment
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associated with low to intermediate risk PCa in a proportion of the population. One model was
developed to examine the cositility of mpMRI in both populations, allowing for the evaluation of
the impact of mpMRI in Population 1 separately, Population 2assely, or Population 1 and 2
together. A decision tree was used to modéke diagnostic pathways, followed by a Markov model
representing subsequeribllow-up. Table8 providesa summary of the economic evaluation.

Table8 Summary othe economic evaluation
Perspective MBS perspective
Comparator TRUSGBPUSGB

Type of economic evaluation | Costutility analysis

Sources oévidence Systematic review and raptdysis of clinical trials [Section B]
Targeted review for utility parameters [Section C]
Expert opiniavas elicited where no data were available

Time horizon Lifetime time horizony@&rs) in the mobtakecase

Outcomes QALYG

Methods used to generate resyy Combined decision tree and Markov model using cohort expected va

Health states No prostate cancer

Low to intermediate risk prostate cancer (insignificant cancer)
Intermediate to high pisistate cancer (significant cancer)
Advanced prostate cancer

Death
Cycle length 1 year
Discount rate 5% for costs and outcomes
Software packages used TreeAge Pro 2015

MBS = MedidaénefiSchedulefRUSGB = Trarextal ultrasound guided bjapRySGB = Traperineal ultrasound guided hiopsy
QALYG = Qualsigijusted IHgears gained.
Source: Section Dables1

Key structural assumptits of the model are:

1 All patients enter the model at age 66, which is the mean age of PCa diagnosis in Australia.
Over time patients that have entered the model will age, and their background mortality
(obtained from ABS statistics) withange accordingly

1 All patients enter the model as men with suspected PCa (Population 1). Patients that are
entering Population 2, men with low or intermediate rB&aundergoing active surveillance,
are a subset of what previously used to be Population 1.

1 Acost associ@d with delayed diagnosis is applied for patients with false negative results.
Delayed diagnosis was assumed not to impact PCa prognosiskiagaease
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1 Patients with false positive results have the same prognosistilagr patients without
cancer, butg SNBE FaadzySR (2 &ALISYR | &S hsNwithdzy RS NJ
low/intermediate risk prostate cancer patients).

1 Patients may remain in any health state or progress, but may not regress.

1 The introduction of mMMRIdoes not alter the rest of the clinicaleatment algorithm, i.e.
the types of biopsies used remains the same. Rerbiasecase a weightedaverage of the
various types of biopsy is assumed (TRUSGB, 75%; and TPUSGEhi858&sumption is
made asMRIGBis currently not available on the MBBhe use oMRIGBwas included in a
sensitivity analysisAccuracy oMRIGBwvas aligned witlihe assessment being conducted for
MRIGBCA 142X

1 Patients are managed according to the clinical algorithms presented in Section A.

Table55 provides the test accuracy information used in the economic evaluation.

Table9 Test accuracy of mpMRI and TRUSGB/TPUSGB
Description Sensitivity, mean (95%Cl) Specificity, mean (95%Cl)
MpMRI 73.4% (57%, 85%) 77.1% (63.5%, 86.7%)
TRUSGB/TPUSGB 81% (70988%) 93.64% (89.4%, 96.3%)

Cl=confidencmtervalinpMRE multiparametric MRRIGB- magnetiesonance guided biofBU%&B=transperineal
ultrasound guided biop&U&B=transrectal ultrasound guided biopsy.
Source: Section Dables5

Prevalence oPCain Population 1 was assumed be 35per cent for low concern patients and 50

per centfor intermediate to high concern patientspmsistent with advice from the pgplicant. The
prevalence of progressed (significant) cancer in patients undergoifigopsy as part of active
surveillarce was assumed to be Jr centto reflect a proportion of approximatel§.8 per centof

men moving from active surveillance to radical treatment per year, under the current clinical
algorithm (assuming sensitivity of-t@opsy is 0.81 and specificityd94).Approximately 5(er cent

of the paients were assumed to be of leeoncern versus intermediateto highrconcern. The
overall proportion of cancers that was assumed to be of low to intermediate risk (insignificant) as
opposed to intermediate to higrisk (significant) was assumed to be®¥ cent in the lowconcern
patients and 1(per centin the intermediate to high-concern patients.

Resource consumption was based on clinical guidelines and the treatment algorithms provided in
the studyProtocol. Unit costs were determined based on MBS fees for medical procediliessts

were reported in Australian dollars from the year 2014. In case costs were obtained in previous
years, they were inflated using the Health GRible59 providesan overview of all costs included in

the economic evaluation.
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Tablel0

Costs in economic model

Cost description Cost ($)
Interventiorcosts
Intervention: mpMRI $510.00
Comparator TRUSGRIEGB (75/25) $604.05
Costs of PCa treatment
Active surveillance Year 1 $5,367.47
After year 1 $981.54
Treatment of intermediate t| Year 1 $11,640.89
high risk PCa
After year 1 $2,313.13
Treatment of advanced PCj Year 1 $23,709.62
After year 1 $6,428.65
Delayed diagnosis $696.01
Cost of false positive AS
AE due to mpMRI $0
AE due to TRUSGB $54.32
PSA test $31.75

AE=adverse evel§S = active surveillamepMR¥E multiparametric MRI; PCa, prostate; 3@d&B, tranperinealltrasound
guided biopsTRU%B, trangectal ultrasound guided biopsy.
Source: Section Dablés9

The mpMRI can either be introduced in Population 1, or in Population 2, or in both. For each of these
options, the table below provideshé overall costsoutcomes, incremental costand incremental
outcomes as calculated for thdntervention (mpMRI)and comparator(prostate biopsy)in the
model, with thebasecaseassumptionsThe table also provides the mean number of biopsies per
patient in the model, for each of the strategies.
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Tablell Results of thea@nomic evaluation

Effectiveness| Biopsies per patif
Cost (QALYS) ICER mean (n)

Population 1 only
Intervention mpMRI in Population 1, prg $12.990 | 7.40 3.17

biopsy in Population 2 ' ' '
Comparator Prostate biopsy in Population $12.635 |7.45 361

2. ' ' '
Incremert $355 005 Dominated 0.44 biopsie

avoided per patie

Population 2 only

Intervention Prostate biopsy in Populatic

mpMRI in Population 2. $13,148 | 7.49 3.0l
Comparator Prostate biopsy in Population $12.635 | 7.45 361
2. ' ' '
Incremert $513 0.04 $12 821 0.66 biopsie|
' ' avoided per patie
Both populations
Intervention mpMRI in Population 1 and 2. | $13.490 |7.43 2.60
Comparator grostate biopsy in Population $12.635 | 7.45 361
Incremerit $855 | -0.02 Dominated | :0F  biopsie
avoided per patie
Gordon et a(2016): Population 1
Intervention  Strategy 2: mpMRIRIGB $24,943 | 7.7 1.14
Comparator Strategy 1: TRUSGB $24,203 | 7.82 1.44
Incremerit $740 -0.12 Dominated 0'3. b|ops_|e
avoided per patie
Intervention oUatedy 3: MPMRTRUSIPUS ¢ g5 337 | 7.77 1.10
MRIGB
Comparator Strategy 1: TRUSGB $24,203 | 7.82 1.44
Incremerit $134 -0.05 Dominated 0.34 biopsie

avoided per patie

& Results reported are mean biopsies avoided per patient, i.e. favours intervention.

b: Increment = intervention minus comparator

ICER=Incremental Cost Effectiveness RAti¥'s guality difeyearsMRIGB = magnetic resonance imaging guidechplpsy
=multiparametric MRPUEB, tranperinealltrasound guided biop®USB, trangectal ultrasound guided biopsy.

Source: Section Dables1

In Population 1, mpMRI is dominated (more costly, less effective) by the prostate biopsy. In
Population 2, the incremental cost pguality of life year QALY gained by using mpMRI i48,821

For each of the strategies, mpMRI reduces the averagebeu of biopsies needed per patient. This
reduction is largesivhere mpMRI is introducedor both Population land 2, resulting in an average

of 1.01 biopsies avoided per patient. The introduction of mpMRI results in a higher number of
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significant cancersliagnosed (613 versus 604 per 1,000 patients), while reducing the number of
insignificant cancexdiagnosed (625 versus 654 per 1,000 patients) at il diagnosis.

In Population 1, mpMRI is dominated by prostate biopsy in each of the scenarios} extep
looking at a time horizon of 5 years only. With a 5 year time horizon,itheemental cost
effectiveness ratioICERof mpMRI over prostate biopsy 80,261 per QALY in Population 1n
Population 2, the ICER is most sensitivity to the useMBIGBin addition to mpMRI in the
intervention arm. In this sensitivity analysMRIGBwyas assumed to be used for all patients with Pl
RADS 4, consistent with the proposedlinical algorithm in the Protocdl397. This increases the
ICER from $12,821 66,320 per QALY gained with mpMRI (fablel2).

Tablel2 Keydrivers of the economic model

Description Method/Value Impact

Time horizon 5and 10 years High, favours intervention

Type of biopsies used Use oMRIGBor patients with mpMRRARDS % | High, favours comparator
MRIGB = magnetic resonance imaging guided biopsy; mpMRI = multipardtA@tcRiBdidReé Imaging ReposaiyData
System

ESTIMATEIEXTENT OBEJSE ANOHNANCIALUMPLICATIONS

A combination of the market share approach @opulation land 2) and the epidemiological
approach (inPopulation 2 were used to estimate the financial implications of the introductidn o
mpMRI.The financial implications to the MBS resulting from the proposed listing of mpMRI, both in
Population landPopulation 2 are summarised ifiable13. The adlitional costs of mpMRI are partly
offset by a redution in prostate biopsies.
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Tablel3

Total costs to the MBS associated with mpMRI for prosterter.

Yearly costs (Year 1 to Year 5)

Over 5 years (Total, Yeds)1

Population 1 |Population 2 |Total Population 1 |Population 2 |Total
mpMRI
'S\':rr\;‘igggf 13,276 6,873 20,149 66,380 34,365 100,745
Cost to MBS $6,770,760 | $3,505,230 | $10,275,990 | $33,853,800 | $17,526,150 | $51,379,950
Cost to patients | $1,194,840 | $618,570 $1,813,410 | $5,974,200 | $3,092,850 | $9,067,050
Total cost $7,965,600 | $4,123,800 |$12,089,400 | $39,828,000 | $20,619,000 | $60,447,000
Prostate biopsies avoided
2'&13552 of -3,943 1,718 5,661 -19,715 8,591 -28,306
Savings to MBS| -$1,950,021 | -$849,771 -$2,799,793 | -$9,750,107 | -$4,248,856 | -$13,998,964
Total cost to MB| $4,820,739 | $2,655,459 | $7,476,197 | $24,103,693 | $13,277,294 | $37,380,986

MpMR¥ multiparametitR, MBS = Medical Ben&ithedule
Source: Section Eable56
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ACRONYMSBNDABBREVIATIONS

ADT

AE
AIHW
AMSTAR
ARDRG
ARTG
AS

BPE
BRCA
bx

CA
CAD

CEA

CPI
CRPC
CUA
DAP
DCE
DPMQ
DRE
DWI
EBRT
EUR

GBP

Androgen Deprivation Therapy

Adverse Event

Australian Institute of Health and Welfare
A Measurement Tool to AsseSgstematic Reviews
Australian Refined Diagnostic Related Groups
Australian Register of Therapeutic Goods
Active Surveillance

Benign Prostate Enlargement

Breast Cancer

Biopsy

Contracted Assessment

CanadiarDollars

CostEffectiveness Analysis

Confidence Interval

Consumer Price Index

Castrate Resistant Prostate Cancer

Cost Utility Analysis

Decision Analytic Protocol

Dynamic Contrast Enhancement
Dispense Price for Maximum Quantity
Digital Retal Examination

Diffusion Weighted Imaging

External Beam Radiotherapy

Euros

Great BritishPound
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HESP
HRQoL
HTA
ICER
IHR
IQR

LR

LY
MBS
MCRCPCa
MD

ml
mpMRI
MRGB
MRI
MRIGB
MSAC
NA

ng
NHCDC
NHMRC
NHS
NR
PASC
PBS
PCa

PCA3

Health Expert Standing Panel
HealthRelated Quality Of Life

Health Technology Assessment
Incremental CosEffectiveness Ria
Intermediateto High Risk

Interquartile Range

Low Risk

Life years

Medicare Benefits Schedule

Metastatic Castrate Resistant Prostate Cancer
Mean Difference

Millilitre

Multiparametric MRI

Magnetic Resonanc8uided Biopsy
Magnetic Resonance Imaging

MRI Guided Biopsy

Medical Services Advisory Committee
Not Applicable

Nanogram

National Hospital Cost Data Collection
National Health and Medical Research Council
United KingdomNational Health System
Not Reported

Protocol Advisory SuGommittee
Pharmaceutical Benefits Scheme
Prostate Cancer

Prostate Cancer Gerg
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PHI
PICO
PFRADS
PSA
QALY
QALYG
RANZCR
RP

SD
T2W
TGA
TPUSGB
TRUSGB
TURP
USD
USGB

UTlI

Prostate Health Index

Patient Intervention Comparator Outcome
Prostate Imaging éporting and Data System
Prostate Specific Antigen

Qualty Adjusted LifeYears

Quiality Adjusted Liférears @ined

Royal Australian New Zealand College of Radiologists
Radical Prostatectomy

Standard Deviation

T2Weighted

Therapeutic Goods Administration
Transperineal Ultrasound Guided Biopsy
Transrectal Ultrasound Guided Biopsy
Transurethral Resection Of The Prostate
United States dollars

Ultrasound Guided Biopsy

Urinary Tract Infection

mpMRI for prostate diagnostic scans for diagnosis of prostate cancer i MSAC CA 1397

27



SECTIONA CONTEXT

This contracted assessment miultiparametric MRIripMR) scans for diagnosis of prostate cancer
(PCa)is intended for the Medical Services Advisory Committee (MSAC). MSAC evaluates new and
existing health technologies and procedures foriehfunding is sought under the Medicare Benefits
Schedule (MBS) in terms of their safety, effectiveness andeftesttiveness, while taking into
account other issues such as access and equity. MSAC adopts an elideedeapproach to its
assessments, Is&d on reviews of the scientific literature and other information sources, including
clinical expertise.

ASERNIBof the Royal Australasian College of Surgemas been commissioned by the Australian
Government Department of Health to conduct a systemdiierature review and economic
evaluation ofmpMRI prostate diagnostic scans for diagnosisP@fa This assessment has been

dzy RSNI I { Sy Ay 2 NRSNJ -inaking refardintldvhethef the' pivoseR Sédikcal A 2 v
service should be publicly fundell. should be noted that a related service, Mirlided prostate

biopsy is also being assessed. It is currently being asses€#d 424.

The proposed use ahpMRI prostate diagnostic scans for diagnosidP@hin Australian clinical
practice was outlined in &otocol that waspresented to, and accepted by, tHerotocol Advisory
SubCommittee (PASEDoH 2016a TheProtocol was released for public comment on-3Q June
2015

Al ITEMS IN THE AGREEROTOCOL

Thiscontractedassessment ainpMRI prostate diagnostic scans for diagnosiB@&addressesll of
the Population, Intervention, Comparator, Outcom@CQelements that wee pre-specified in the

Protocol ratified byPASCPROPOSEMEDICAISERVICE

A2.1 Descriptionof intervention

The proposed service for Application 1397 is mpMRI for cancer detection in patients with suspicion
of PCaand disease monitoring in patients wikmown disease who are on active surveillariés)
programs.

Magnetic resonance imagin@IRI)usesa magnetand radio-wavesare to produce images of soft
tissues.MRI utilises strong, uniform magnetic fields to investigate the anatomy, perfusion, tissue
characterisation and function of different organs and systems within the human body. When
hydrogen protons present in human cells are exposed to this magnetic fredgt align along its
rotational axis in a uniform plane. In order to generate an image, a sequence of smaller magnetic
pulses is targeted towards the area of interest, exciting the protons, which then release
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radiofrequency signals upon relaxation. Theggmals are converted into an image, which represents
the concentration of hydrogen protons in different tissue, making MRI particularly useful for imaging
soft tissues with a high concentration of water.

In mpMRY, three pulse sequences are used: T2 wemlfT2W), diffusion weightednaging(DWI)
and dynamiecontrast enhanced (DCE). These are combined and analysed together.

The magnetic field strength within conventional MRI scanners are either 1.0T (Teslas), 1.5T or 3T,
with higher strength fields prodting higher resolution images. The use of higher strength fields
allows for images with a higher spatial resolution and more clearly defined anatomical structures,
but increases the chance imaging artefacts that can obscure the inBagle.1.5 and 3.0 TesIMRI
scanners are available in Australia; either one may be used to carry out multiparametric scans
(HealthPACT 2®). However, although the new generation 1.5 Tesla MRI scanners may be adequate
for mpMRI, the older generation machines are not, as they are unable to acquirBwWig€DoH

20169. DWI is a measure of the tissue density of a lesion in the prostate and is a vital tool in
diagnosis of cancer within the prostate, gieater than95 per centof prostate cancers are dense

than normal prostate tissue.

Duringimagingpatients are requiredo lie in the MRI machinemovingas little as possib. Prostate
imaging can be conducted with or without an endorectal coil in Australia; the Applicant advises that
an endorectatoil is rarely used in New ZealafidbH 20163

mpMRI is scored using tirostate Imaging Reporting and Data Sys(B#RADS) v2 scoring system,
which uses a fivwpoint assessment scale to indicate the likelihood that mpMRI findings correlate
with the presence of clinically significant cancer at a particular location in the pro3ta¢ePIRADS

v2 assessment categoriase defined withthe following scores:

Very low (clinically significafCas highly unlikely tde present)
Low(clinically significanPCas unlikely to be present)
Intermediate(the presence of clinicalfCalisease igquivocal)
High(clinically ginificantPCais likely to be present)

Very high(clinically significanPCds highly likely tde present)

a s> w DN PRE

The assessmemategoryfor each lesion is determined by scoring DW2 and DCE MRI sequences.
TheDW and T2 sequences are scored usirfiyepoint scale whereasatwo-point scale (positive or
negative) is used for scoring D@&rentsz et al. 20236

Biopsyto confrm the presence of PCis the current practice foboth patient populations As
definedin the proposedclinical algorithm, mpMRI would be used before biopsy to identify patient
who do not have clinically significant cancer and will not require biopsy (Figure 1).
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A3 PrOPOSAL FGRIBLIHFUNDING

The proposed MBS item descriptor is summarisetiaiblel4.

Tableld Proposed MBS item descriptor

Category B Diagnostic Imaging Services
MBS [item number]

Mutiparametric Magnetic Resonance Imaging fredbiiRied under the professional supervision of an eligi
provider at aatigible location where the patient is refemad dpgist, radiation oncologist, or medical cenald
where:

a)a standardised image acquisition protocol involving T2 weighted imaging, Diffusion Weighted Imagin
Contrast Enhancem@niess contraindicated) is used; and

b)the man is suspected of having prostate cancer on the basis of a high or concerning PSA.
Scan of the prostéoe:

T detection of can¢B)(Contrast)

Fee: [Applicant advises that current fee charged is $600]

[Relevant explanatory notes]

MBS [item number]

Multiparametric Magnetic Resonance Imaging (mpMRI) performed under the professional supervision
provider at an eligible location where the patient is referred by an urologist, gedjatiomedicalooncologist &
where:

a)a standardised image acquisition protocol involving T2 weighted imaging, Diffusion Weighted Imagin
Contrast Enhancement (unless contraindicated) is used; and

b)the man has an existing diagnosis @f iltermediate risk prostate cancer and is undertaking Active Sur
Scan of the prostate for:

T assessmeunff cancer (R)(Contrast)

Fee: [Applicant advises that current fee charged is $600]

[Relevant explanatory notes]

A4 PROPOSEBOPULATION

While the cause(s) d?Caare not yet completely understoqage, family history, lifestyle, ethnic
background, and environmental factonsay play a role Amongst Australian me®Cais the fourth
leading cause of death after heart disease, lung carazetcerebrovascular diseases. In 2)1here
were nearly 3112 deaths fromPCa and the agestandardised mortality rate foPCawas 27 per
100,000males(AIHW 201% In 2012, there were20,065 new cases &Cadiagnosed in Australia.
The agestandardisedncidence rate wa463 cases per 100,000 mal@gHW 2015

An MBS listingis requested for multiparametric MRl (mpMRI) scans of the prostdte two
populations:

1. men who are suspected of haviRgaon the basis of a high or concerning PSA; and
2. men diagnosed wh low or intermediate risPCaundertaking AS.
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A4.1 UTILISATION

A4.1.1 MEN WITH SUSPECTED®RATE CANCER

A method for estimating the number of eligible men is to assume that all men who currently receive
a prostate biopsy would have an mpM#RAn if the service was listed on the MBS.

The estimate used in this analysis to determine the number of eligible patients is based on the
assumption that all patients who received a biopsy would have opted for an mpMRI had this service
been availableBetween July 2014 and June 2015, there were 20,149 services claimed on the MBS
for ultrasoundguided prostate biopsy (MBS item 37219). From this, there would potentially be
13,554 mpMRI services for men with suspecte@a This is likely an underestimatian utilisation,

as men who refused a prostate biopsy mayt to undergo mpMRI scannirifthe proposed items

are listed

Applicant advice informs tha0 per centof men with suspectedPCaare highconcern ands0 per
centare lowconcern.Approximately 30 to 40 per centof low-concernpatients will havePCaand 5
10 per centof low-concernpatients (1333% of lowconcernpatients with cancer) will have clinically
significant cancer. In higtoncernpatients, 50per centwill have cancer and 9fer centof these will
have clinically significant canc@pplicant 201%

A4.1.2 MEN DIAGNOSED WITHW®@R INTERMEDIATE RFFROSTATE CANCER WRIKING ACTIVE
SURVEILLANCE

Active surveillance (sometimes calledatchful waiting)involves deferred treatment alongwith
disease monitoring, usually with PSA testing, CdRH, sometimes repeat biops§Eberhardt et al.
2013).

Data from the Victorian Prostat€ancer Registrindicates that 15.3per centof patients navly
diagnosed withPCaare opting to managéheir diseasewith AS(Weerakoon et al. 2015 Applying
this to the prevalence data, there may bepmpximately 13,190 men undergoirySfor PCa It
should be noted that a8Sis an emerging strategyis numbermay underestimate future utilisation
of AS as a treatment for PCa

Under the proposed protocol for mpMRI &S(see Figure 4men would have acheduled mpMRI
scan at 12 months and then every three years thereafter. Men may also have an mpMRI scan at any

! Of the 20,149 biopsies performed annually, it is estimated that 6,595 are performed for active surveillance
(AS patnts are assumed to receive an average of one biopsy every two years). Subtracting these patients
from the total leaves the estimated 13,554 biopsies performed for patients in Population 1.
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other time due to concersiabout clinical or PSA changes. Assuming that, on average, m8vait
have an mpMRI scan once every two years Would equate to 6,59mpMRIserviceer year.

Applicant advice informs that4 per centof men onASare highconcern and36 per centare low
concern.Approximately 3635 per centwill experience an upgrade to their disease statpplicant
2016).

A4.2 ADMINISTRATIONDOSEFREQUENCY OF ADMIMRETIONDURATION OF TREATMEN

An mpMRI scan of the prostate is anage acquisition protocol using T2W, DWI and DCE, as
outlined abovean A2.1 The Applicanhas advisedhat the approximate duration of a 3T mpMRI scan
of the prostate is 35 minutes, and the duration of a 1.5T scan is approximately 45 minutes.

Following negtive mpMRI, Population 1 patients would remain under observation with PSA
repeated at six month period#ictive surveillance patientwould be scanned at 12 months, and
then every three years.

All mpMRI scans of the prostate are performed in a radioldgpartment. The proposed service
would require spegalist referralfrom anurologist, radiation onologist, or medical oncologist

Current legislative requirements stipulate that Medicare eligible MRI items must be reported on by a
trained and credentialé specialist in diagnostic radiology who satisfies the Chief Executive Medicare
that the specialist radiologist is a participant in the Royal Australian and New Zealand College of
Radiologist's (RANZCR)alty and Accreditation PrografAustralian Government 20).3

A5 COMPARATORETAILS

Currently in Australia, the signs BfCaare detected with a prostatspecific antigen test (PSA test)
and/or a digital rectal examination (DRE).

The PSAest quantifies the amount of PSA in the blood stream. The PSA may be present in the blood
stream for many reasonsc including infection or trauma to the prostate, benign prostatic
enlargement (BPE), arRlCa Consequently, the PSA test has a low specififigpproximately 250

30 per cent(DoH 2016a Overall, an elevated level of PSA may be indicative of an elevated risk of
PCabut thishas rot been confirmedBarentsz et al. 201 HealthPACT 20)5

The DREtest involves inserting a finger into the rectum to palpate the prostate; swellings,
hardenings or lumps may be signsR€a While DRE has a low sensitivity, its positive predictive
value is higlt hard lumps detected by DRE are likely toRseg(DoH 20165

As reported abovePSA and DRE tests are not diagnostic; a diagnoBiSai$ made on the basis of
biopsy resultsBiopsy while not the direct comparator, is the current clinical practice for this patient
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group with concerning PSA/DRE. Biopsy has therefore been addressed in this assésstinent
comparator and reference test sectians

During a biopsy, a needleiisserted transrectally or transperineallyinto the prostateand a set of
random samples of tissue (using between3g needles) are taken from the prostaépplicant

2016). The samples are then analysed under a microscope, to see if cancer cells are phddewt

2013 Siddiqui et al. 2015 Cancersof the prostateare graded using the Gleas system: Gleason

score of 6 or less is considered low risk, a Gleason score of 7 is considered intermediate risk, and a
score of 8 or above is considered to be high (ldkalthPACT 20)5Another risk stratification
measure in use is the TNM Classification of Malignant Tumours (TNM), where T describes the size of
the tumour, N describes the affected lymph nodaed M describes the metastas@Sancer Council
Australia 201%h

For men who are suspected of haviaGaon the basis of a high or concerning PSA, the comparators
are:

1. PSADRE+ clinical judgment and USuided transrectal ortrans-perineal guided biopsy
(TRUSGBr TPUSGB

2. PSADRE+ clinical judgement alone, for patients who elect not to undefd®USGBr
TPUSGB

For men diagnosed with low or intermediate rBEaundertakingAS the comparator is the current
ASprotocol with rautine re-biopsies

Current MBS item forltrasound scans of the prostate airecluded in Tablel5.

Tablels Current MBS item descriptors foass of the prostate

Subgroup 4 Urological

MBS item 55600
Prosate, bladder base and uretitrasound scan of, if performed:

(a) personally by a medical practitioner (not being the medical practitioner who assessed the patient g
paragrdp (c)using one or more transducer probes that:

() have a nominal frequency of 7 to 7.5 MHz or a nominal frequency range that includes frequencies
and

(ii) can obtain both axial and sagittal scans in 2 planes at right angles; and
(b)after a digital rectal examination of the prostate by that medical practitioner; and

(c) on a patient who has been assessed by a specialist in urology, radiation oncology or medical oncg
physiciam medical oncology, who has:

(iyexamined the patient in the 60 days before the scan; and

(ii) recommended the scan for the management
(See para DIQ of explanatory notes to this Category)

Fee$109.1@enefit75% = $81.85 85% = $92.75

MBS item 55601
PROSTATE, bladder base and urethra, ultrasound scan of, where performed:
(a) personally by a medical practitioner (not being the medical practitioner who assessed the patient g
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using dransducer probe or probes that:

(i)have a nominal frequency of 7 to 7.5 megahertz or a nominal frequency range which includes frequ
megahertz; and

(ii) can obtain both axial and sagittal scans in 2 planes at right angles; and

(b) following a digital rectal examinatiepafstate by that medical practitioner; and

(c) on a patient who has been assessed by a specialist in urology, radiation oncology or medical onca
physician in medical oncology who has:

(i) examined the patient in the 60 daysth&mcen; and

(i) recommended the scan for the management of the patient's current prostatic disease (R) (NK)
(See para DIQ of explanatory notes to this Category)

Fee$54.5Benefitr5% = $40.95 85% = $46.40

MBS item 55603
PROSTATE, bladder baseugsttira, ultrasound scan of, where performed:

(a) personally by a medical practitioner who undertook the assessment referred to in (¢) using a trans
probeghat:

(i) have a nominal frequency of 7 to 7.5 megahertz or a nominal fregphéicincinges frequencies of 7 to
megahertz; and

(ii) can obtain both axial and sagittal scans in 2 planes at right angles; and

(b) following a digital rectal examination of the prostate by that medical practitioner; and

(c) on a patient who has lssassed by a specialist in urology, radiation oncology or medical oncology
physician in medical oncology who has:

(ilexamined the patient in the 60 days prior to the scan; and

(ilrecommended the scan for the management of the patieptestatic disease (R) (K)

(See para DIQ of explanatory notes to this Category)

Fee$109.1Benefit75% = $81.85 85% = $92.75

MBS item 55604
PROSTATE, bladder base and urethra, ultrasound scan of, where performed:

(a) personally by a medical fpraeti who undertook the assessment referred to in (c) using a transducer
probes that:

(i) have a nominal frequency of 7 to 7.5 megahertz or a nominal frequency range which includes frequ
megahertz; and

(i) can obtain both sl sagittal scans in 2 planes at right angles; and

(b) following a digital rectal examination of the prostate by that medical practitioner; and

(c) on a patient who has been assessed by a specialist in urology, radiation oncology or mectcesudiacd
physician

in medical oncology who has:

(i) examined the patient in the 60 days prior to the scan; and

(i) recommended the scan for the management of the patient's current prostatic disease (R) (NK)
(See para DIQ of explanatory notes tdebisrpa

Fee$54.5Benefit75% = $40.95 85% = $46.40

The current MBS item for the biopsy portion of ultrasowguided biopsy of the prostate is
summarised belowablel6.
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Tablel6 Relevant MBS item descriptor for item 37219

Group T& Surgical Operations

MBS item 37219

PROSTATE, needle biopsy of, using prostatic ultrasound techniques and obtaining 1 or more prostatic
service associated with a service to which item 55600 or 55603 applies

Multiple services rule.
(Anaes.) (Assist.)
Fee$280.8Benefit75% = $210.65 85% = $238.75

A6 QLINICAIMANAGEMENALGORITHIE)

A6.1 PopuLATION

Currently, the signs d?Caare detected with a PS&nd/or a DREest. Criteria for suspecteBCafor
the purposes of this contracted assessment, are defined as:

PSAgreater than3ng/ml (or lower level ifess tharb0 years of agéBarentsz et al. 20)2or
Positivefamily history (includesreast cancergRCAgene mutation) or

Freetotal PSA ratidess than25 per cent or

Positive DRE

= =4 =4 =

ThePSA and DREstsare not diagnostic; diagnosis is obtained via eith®USGBr TPUSGBThe
current clinical management algorithm is outlined in FigurBdtients who receive a negative biopsy
result will remain nder observation and have a follemp PSA test after six months. Patients with a
biopsy result indicating intermediate or low risk cancer will be offek&dwhich is detailed ifrigure

3. Patients with a biopsy result indicating high risk or intermediestecancer will be offeregurgery

or a radiotherapy/hormone therapy combination.
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Figurel Current clinical management algorithm without the proposed intervention

| Patient with suspicion of prostate cancer |

PSA and/or DRE

PSA/DRE not high or concerning | | High or concerning PSA/DRE |
Patient returns to primary care
and may remain under TRUSGB or TPUSGB
observation
A
High or intermediate risk cancer | | Intermediate or low risk cancer | Negative biopsy
Surgery or radiotherapy/hormone No cancer.

Active surveillance: see separate

combination. Patients are followed algorithm for details (Figure 3)

up indefinitely.

Follow-up with PSAin
6 months.

PSA= prostatepecific antigen td3RE=digital rectekaminatiogf RUSGB transrectal ultrasound guided bjdjf3ySGB
transperineal ultrasound guided biopsy.

Under the proposed clinical managemaaigorithm patients with suspectedCawould beimaged
using mpMRIThe proposed clinical management aigjfum is outlined in Figure 2.

Patients with RRADS scores 1, @, 3 with low-concern will return to primary care and may remain
under observationThese patients will avoid a biopsy under the proposed algorifhatients with
PIRADS scoref 1, 2 or 3 with very high- or intermediateconcern will have a systematic biopsy
under both the current and proposed algorithmatiénts with PIRADS scoresat 5, regardless of
clinical concernwill have amagnetic resonance guided biop@YRIGBYf the lesion ¢ither MRI/US
fusion, ingantry or cognitive targeting method} in place of a systematic biopsy under current
management. Highor intermediateconcern is defined as:

91 Positive family history/ BRCA gene mutation
1 Freetotal PSAatio less thanl2 per cent or
1 PSA densitgreater than0.15.

Lowconcern is defined as patients who have suspe&€&dbut do not meet the criteria for higtor
intermediate-concern.

Based on the results of the biopsy, patiemtsuld either:

1 Return to primary @are under observation, with a followp PSA test after six months; or
1 BeginASof their disease; or
1 Have surgery oa radiotherapy/hormone therapy combinatidor their cancer.

The impact of the change in management friRUSG® MRIGHSs the subject 0CA1424.

mpMRI for prostate diagnostic scans for diagnosis of prostate cancer i MSAC CA 1397 36



Figure2 Proposedlinical management algorittion diagnostic mpMRI
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PSA=prostatespecific antigen t€3RE=digital rectal examinafRHRADS- Prostate Imagifeporting and Data SyskdRv

magnetic resonaneceMRE multiparametric magnetic resonance jiBRF magnetic resonance guided hldSsy

ultrasound.

Noteindications of increased camwerermay i ncl ude patientobés age, positive famil)
years, PSdensity >0.15, free/total PSA ratio <25%, Prostate Health Index >25, known BRCA1 or BRCA2 gene mutation.

A6.2 POPULATIOR

Men who have a diagnosis of intermediate or low risk cancer may choose to particigs®eDnring

AS men undergo scheduled testif§SA, PSA kinetics and DRE) over a period of five years or more.
Those onASalso havea scheduled prostatebiopsy at 12 months and then every three years
thereafter. At any point in time, if there is concern about clinical or PSA/DRE changes, men may opt
to have an additional prostate biopsy. Based on the results of these biopsies, men will either
continue onASor be offeredsurgery or a radiotherapy/hormone therapy combination for their
cancer.ASprotocol detailed in Figure3is6 I a SR 2y (i Kdlvicé addihd @denf NIQE
guidelines(/Applicant 2016NICE 2014

If the proposed mpMRI service is added to #&protocol it would be used as an additional test
prior to prostate biopsy. Men who are due for their scheduledpsy and men who haveoncern
about clinical or PSA/DRE changesild first have an mpMRI scan. The criteria for concern are the
same as for clinical scenarioMen with PIRADS scores 1, 2, and 3 with Josncern wouldreturn

to ASand avoid biopsy under the proposed algorithhen with high- or intermediate concernand
men with lowconcernand a PRADS score ofaf 5 would continue with a rebiopsy. Patients with a
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PFRADS score of @ 5 would have arMRIGBbiopsy, while patiets with a PIRADS score of-3

(high- or intermediateconcer) would have a systematic biopsBased on the results of these
biopsies, menwould either continue onASor be offered surgery or a radiotherapy/hormone
therapy combination for their cancelhedetails of the proposed protocol fokSare presented in
Figure4. The impact of the change in management from TRUSGB to MRIGB is the subject of CA
1424,

Figure3 Current protocol factivesurveillance without the proposed intervention

Patient with intermediate or low risk prostate cancer
who elects to undergo active surveillance

I

Year 1 of active surveillance: every 3-4 months measure i tAI'Eelz monﬂ;s,
PSA and monitor PSA kinetics; every 6- 12 months a s et

perform DRE; and at 12 months prostate re-biopsy Re-biopsy

Years 2—4 of active surveillance: every 3-6 months
measure PSA and monitor PSA kinetics; and every

At any time if there is concern about
dinical or PSA changes

6-12 months perform DRE

Year 5 of active surveillance and thereafter: every 6
months measure PSA and monitor PSA kinetics;

and every 12 months perform DRE

No evidence of disease progression | | Evidence of disease progression
i
l Continue active surveillance | Offer surgery or radiotherapy/
l hormone combination.
PSA= prostatepecific antigen td3RE=digital rectal examination.
Figured Proposed protocol factivesurveillance witmpMRI
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PSA=prostatespecific antigen {&3RE=digital rectal examinatidRADS= Prostate Imagifgporting and Data SyskéR+
magnetic resonaneeMRE multiparametric magnetic resonance jd&ginrasound.
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A7 KEY DIFFERENCES IN THHROPOSEDMEDICAL SERVICE AND THMAIN
COMPARATOR

A7.1 Patient indications

Indications for both mpMRI scan of prostate and biopsy of prostate are men with suspicious findings
on PSAand/or DREests with suspectedPCaor men diagnosed with low or intermée riskPCa
undertakingAS

A7.2 Contraindications
mpMRI

Contraindications for mpMRI includdaustrophobia; having internal ferromagnetic objects such as
implants; hypotension; andisingdiuretics or vasodilators

Biopsy

Contraindications folTRUSGBf the prostate include an acute painful perianal disordanal
fissure),a haemorrhagicdiathesis (unusual susceptibility to blegdand diabetes mellitus which
carries a risk of infectio(Simsir et al. 203,(Buzuki et al. 20Q9as well as recent urogenital infection
before biopsy(Roberts et al. 2002 Patients should be discouraged from taking aspirin or-non
steroidal antiinflammatory drugs for at least 10 days before the procedure, but recent uteesé
agents should not be considered an absolute contraindication for prostate bigmyriguez and
Terris 1998 No ontraindications folTPUSGBf the prostatewere identified.

A7.3 Likelihoodand severity ofadverse events

The risk profiles for mpMRI and biopsy (any type) differ due to the nature of the techniques as
mpMRI is norinvasive imaging technique and biopsy is an invasive procedure.

mpMRI

MRI is an established technique, the likelihood of adverse events is very low, the severity of adverse
events is generally low, and MRI is considered safmfist patients. The most relevant safety issues
associated with mpMRI are the risks associatedhviternal ferromagnetic objects, and heat stress
which is only seen as risky in patients with hypertensind patientstakingdiuretics or vasodilators
(Schenck 200t&chenck 2000)b There is a potential risk of contact logrif patient positioning is
inappropriate(Shellock FG 2001Claustrophobia may prevent some patients from undergoing MRI
scans(Thorpe et al. 2008 There are limited adverse events associated with gadolifiased
contrast agents(Bluemke et al. 2005 While it is recognised that there are also potential risks
associated with the use strong magnetic fields, these are unlikely to occur and are associated with
higher field strengthshan those used in clinical practice.
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Biopsy

Different biopsy techniqgues may have different risk profiles. For any ‘iegtal biopsy the main

risk is infection due to the insertion of needles through the rectum which issterle. At its most
severe, infection may cause sepsis and death although this is very rare. Risk of infection is reduced
by antibiotic prophylaxis and pre biopsy wagk including enemaKapoor et al. 1998 Other
complications of prostate biopsy include bléegl haematuria hematoscpermia and
hematocheziy urinary tract infection (UTI), and urinary obstruction. In trpesineal biopsy risk of
infection is lower due to the sterile nature of the perineum, where the needles are inserted.-Trans
perineal also esults in less rectal bleedint can however,lead to perineal haematoma, but this is

mild and uncommorfRodriguez and Terris 1998

A8 QLINICAIQ_AIM

The clinical clan is that mpMRI scans of the prostdiave better diagnostiaccuray (hence, more
effective) andare safer than the current approadooH 20163 In the event that claims of superior
efficacy and safety are supported by the literature, easlity analysis would be appropriaidable
17).

Tablel7 Classificatiorof an intervention for determination of economic evaluation to be presented

Comparative effectiveness versus comparator

Superior Noninferior Inferior
Net clinical benel CEA/CU/
Superior | CEA/CUA CEA/CUA Neutral benefit | CEA/CU/
Net harms None”
Noninferior| CEA/CUA CEA/CUA* None”

Net clinical benel CEA/CUA
Inferior Neutral benefit | CEA/CUA None” None”

Net harms None”
*May be reduced to austimisation analysis. @ostmisaticanalysis should only be presented when the proposed service has
been indisputably demonstrated to be no worse than its main comparator(s) in terms of both effectivenegteasatcsafety, so the d
between the service and the appropriate comparateduead® a comparison of costs. In most cases, there will be some
uncertainty around such a conclusion (i.e. the conclusion is often not indisputable). Therefore, when an ahs¢ssment concludes
intervention was no worse than a comparator sameass$the uncertainty around this conclusion should be provided by
presentation of ceffectiveness and/or -ciiity analyses.

ANo economic evaluation needs to be presented; MSAC is unlikely to recommend government subsidy of this intervention
CEA = cogfffectiveness analyS§IHA = costtility analysis

Comparative safety versus
comparator
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A9 SUMMARY OF THRICO

The guiding framework of PICO Confirmatignor Rotocol, is recommendedy MSACfor each

assessment. Therotocol describes current clinical practice and reflects the likely future practice

with the proposedmedical service.

The PopulationPrior tests,Investigation/Index test Comparator and Outcome®RICO) that were
pre-specified to guide the systematic literatureviewof the direct effectiveness and safety of the

index and comparator interventionsre presentedn Box 1 to Box .3

Box1 Criteria for identifying and selecting studies to determine the safgiiM&¥l of the prostate@men
withsuspicion of prostate cancer or on active surveillance

Selection criteria

Population

Intervention
Comparatse

Outcomes

Description

Men with suspecte@aor men diagnosed with low or intermedR@aniskertaking
active surveillance

mpMRI scan of prostate
No limit on comparator

Critical for decision malkidgerse events following mpMRI

Systematic review
guestion

What are the safety outcomes associatadMiRhof the prostate in patients with
suspicion 6fC&

PCa= prostate cancer, CA = contracted assessment, mpMRI = multiparametric MRI, MRI = magnetic resonance imaging

Box2 Criteria for identifying and selecting studies to determine the safety of prostate biopsy in patients

with suspiciorof prostate cancer or on active surveillance

Selection criteria

Population

Intervention
Comparatse

Outcomes

Description

Men with suspecte@aor men diagnosed with low or intermedR@aniskertaking
active surveillance

Clinical judgement and sometimes bippsstate (tramectal, traRserineal, MgLided
Not specified or no limit of comparator

Critical for decision makimagytality and adverse events, complications of biopsy

Systematic review
guestion

What are the safety outcaamssciated withopsy of the prostaiR(SGBVRIGRr
TPUSGBRINn patients with suspiciétCa?

PCa = prostate cancer, mpMRI = multipakdRietd&| = magnetic resonance imaging, TRUS@&ctatralimsound guided
biopsy, TPUSGB = tpaesneal ultrasound guided biopsy, MRIGB = magnetic resonance imaging guided biopsy.
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Box3 Criteria for identifying and selectingidies to determine theirect effectivenessf mpMRIin
patients witlsuspicion of prostate cancer or on active surveillance

Selection criteria Description

Population Men with suspecte@€aor men diagnosed with low or intermedR@anislertaking
active surveillance

Prior tests PSA, DRE, genetic testing, family history

Intervention mpMRI scan of prostate

Comparator TRUSGB or TPUSGB

Outcomes Critical for decision making: Patient health outcome®Gaspaegific mortalityanige in
incontinence, change in impotence

Systematic review  What is the direct effectiveness of mpMRI compared to TRUSGB orérPWUISGB in

guestion suspecteBCaor men diagnosed with low or intermedR@ariskertaking active
surveillanée

PCa= prostate cancer, PS#ostatapecific antigen, DRE = digital rectal examination, mpMRI = multiparametric MRI, MRI = magnetic
resonance imaging, TRUSGB =réx@abultrasound guided biopsy, TPUSGBRertrezad ultrasound guided biopsy.

ThePopuation (and in some cases prior testivestigation/Index testComparator and Outcomes
(PICO) that were prepecified to guide the systematic literature revidor the linked evidence
assessment ahpMRI scasof the prostate, are presentedn Box4 to Box7.

Box4 Criteria for identifying and selecting studies to determireztiieacyof mpMRI scan of prostate
patients wittsuspicion of prostate cancer or on active surveillance

Selection criteria Description

Population Men with suspecte@€aor men diagnosed with low or intermedR@anisertaking
active surveillance

Prior tests DRE or PSA

Index test mpMRI scan of prostate

Comparator Clinical judgement and sometimes biopsy of prostatetdtrareserineal, MigLided)

Outcomes Sensitivity, specifidtV, NPV, changes in the biopsy rate, changessimtmeen
diagnosed with low risk cancer, change in the rates of surgery, quality of life, sat
from diagnosis to treatment

Systematic review  What is the diagnostic accurddyltparametric MRI of the prastaewith suspected

guestion PCaor men diagnosed with low or intermedR@anislertaking active surveilftance

PCa = prostate cancer, PBstatapecific antigen, DRE = digital rectal examination, MRI = magnetic resonance imaging, PPV =
positive predictivéuea NPV = negative predictive value.
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Box5 Criteria for identifying and selecting studies to determirreltabilityof PFRADSN patients with
suspicion of prostate cancer or on active surveillance

Selection criteria Description

Population Men with suspecte@€aor men diagnosed with low or intermedR@anislertaking
active surveillance

Intervention PIRADS scoring system for eval®&Ziagith mpMRI with biopsy as reference stand

Comparator Not specified

Outcomes Critical for decision makimgerhter reliabilitgproducibilitkappa

Important, but not critical for decision making:
Low importance for decision making:

Systematic review  How reliable isRADS for evaluating PCa in men with suspecszcr men diagnose
guestion with low or intermediateRG&undertaking active surveilftance

PCa = prostate can8#RADS Prostate Imaging Reporting and Data, 8yskéRl = multiparametric MRI, MRI = magnetic
resonance imaging

Box6 Criteria for identifying and selecting studies to determireztiveacyof prostate biopsyn patients
withsuspicion of prostate cancer or on active surveillance

Selection criteria Description

Population Men with suspecte@€aor men diagnosed with low or intermedR@anisertaking
active surveillance

Prior tests DRE or PSA

Index test Biopsy of prostate

Study type Systematic review

Comparato Not specified

Outcomes As above

Systematic review  What is the diagnostic accuracy of prostater OB PUSGBrMRIGBIn merwith

guestion suspecteBCaor men diagnosed with low or intermedR@arisertaking active
surveillan@e(As the diagnostic accuracy of prostate biopsy has been establisbed
current practice, a systematic review was sought to answer the question.)

PCa = prostate cancer, DRE = digital rectal examinatiwns8gpecific antigen, TRUSGB =teaasl ultrasound guided
biopsy, TPUSGB = tppesneal ultrasaliguided biopsy, MRIGB = magnetic resonance imaging guiRti-binpgyetic
resonance imaging
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Box7 Criteria for identifying and selecting studies to determin@atient outcomes subsequent to
mpMREcan of prostata patients witlsuspicion of prostate cancer or on active surveillance

Selection criteria Description

Population Men witla false negative, missed diagnosis, delayed treatment, untreated, inappi
treatment or wrong diagnosiCfar

Intervention NA

Comparator Not specified

Outcomes Impact of deferred treatment, inappropriate treatment, or misdiagnosis, survival,
diagnosis to treatment

Systematic review  What is the impact efiedred treatment, inappropriate treanuemsdiagnosis merwith

guestion PC&

PCa = prostate cancer.

Al10 CONSUMER IMPACT STWERIT

In conducting this assessment, ASERNKequested from the Department of Health any available
impact statements used in the preparation of the PASC ratified protocol. Nonegprasied; as
such, consumer impact has not been addressed in this assessment
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SECTIONB CLINICAIEVALUATION

1 There was insufficient direct evidence to assess the effectives of mpMRI in Population 1 or 2
(Subsection B1).
1 Alinked evidence approach wtkeng this is described in Subsection B2.
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Bl DIRECEVIDENCE

B1.1 LITERATURBOURCES ANSEARCHBTRATEGIE®IRECT EVIDENEROPULATIOS
1 AND2)

The medical literature was searched 20 May 2016to identify relevant studies. The search was not
date limited. Searches were conducted of the databasasd sourcesdescribed in AppendiB.
Search terms are described rablel8.

Tablel8 PubMEDesarchstrategy

Element of clinical question/Search terms

Population (prostate) OR prostate[MeSH Terms]

Intervention (((((((((multiparametric magnetic resonance imaging) OR multiparametric N
multiparametfitRl) OR MMRI) OR MP MRI) MRMRI) OR Miagnetic

resonance imaging) OR MP magnetic resonance imaging)) OR ((((((((diffu
OR DW) OR diffusiegighted)) AND dynamic) AND T1) AND T2) AND (((MR
magnetic resonance imaging) OR magnetic resonance imaging[MeSH Ter

Comparator (if applicable) | NA

Outcomes (if applicable) | NA

Limits None

This search strategy was adapted for the Ovid EMBASE, Cochrane databases
MRI = magnetic resonance imagifdRMP multiparametric magnetic resonance Nagingt applicad\= diffusion
weighted

B1.2 RESULTS AFTERATURBEARCHDIRECT EVIDENEBDPULATIONS AND2)

The PRISMA flowchaftLiberati et al. 200pin Figure5 provides agraphic depiction of the results of
the literature search and the application of the study séten criteria (listed in Bo{, 2 and 3,
Subsection AP

Studies werescreened by tle and abstractby a single reviewer with a random sample receiving
independentassessment by a second reviewéiulktext review to select included studies was

performed independently by two reviewerBisagreements regarding study selection were resblve

by a third independent reviewer.

All studies that met the inclusion criteria are listed in Appendi&tGdies that could not be retrieved
or that met the inclusion criteria but contained insufficient or inadequate data for inclusion are
listed asexcluded studiesin Appendixe
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Figureb Summary of the process used to identify and select studies for the assessment

Studies identified through database
searching (n = 2,077)

PUbMED [n = 815}

EMBASE (r = 1234)

Cochrane (n = 3)

York CRD {n = 25)

Studies identified through hand
sparchi n=5

Duplicatas removad [n=622)

h 4

Records screened by title and
abstract {n = 1,460)

# Records excluded by title/abstract (n= 907}

Y

Full-text articles assessed for
eligibility {n = 553)

Full-text articles excluded (n = 505}
Inapprapriate population (= 142)
Inappropriate intervention {n = 22)
Inapprapriate comparator (n = 0)

vy Inapprapriate outcome data (n = 44)
Studies providing direct Inappropriate study design {n = 276)
evidence (n=0) Foraign language (n=1])
Studies providing evidence of Mo full-text (n=0)
diagnostic accuracy (n=48) Duplicates (n=11)

Systematic reviews with incorrect PICO (n=9)

Studies included in
quantitative analysis
{Ma applicability issues)
[m=18]

No studies were identified that provided direct evidence of the safety and effectiveness of nmpMRI
either Population 1 or Population 2.

The linked evidence approach used for this assessment is described in Section B2.
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B2 LINKED EVIDENBGEPPROACH

B2.1 BASIS FOR LINKED BSNDE

No direct evidenceon the effectiveness of myRI was identified therefore a linked evidence
approach was undertaken for this assessment.

A linked evidence approach is justified as there is evidence available to inform the diagnostic
performance, clinical utility and relative safety of mpMRIpegtient populations consistentvith
those outlined in the Protocol.

B2.2 STEPS FOR LINKED AXRI5
The following steps were undertaken to complete the linked analysis:

1 Consideration of the diagnostic performanasempMRI (Section B3

1 Consideration of the clinical uty of mpMRIin terms of impacf positive versus negative
test results on patient management, the contribution and clinical importance of false
negatives versus false positives and direct impact of each therapeutic model service option
on health outcomeg¢Section B5)

1 Considerations of the impact ake of mpMRI for disease monitorifgection Bg)and

9 Consideration of the relative safety of performingpMR| both immediate safety issues of
RANBOGf & LISNF2NN¥AY3A GKS (Sselbs drgshlt oednduting 2 y Q
the investigative servic€Section B7)

Conclusionsiformed by the linked analysis are reported in Section B8.
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B3 DIAGNOSTIC PERFORMENC

AnMBS listings requestedfor mpMRI scans of the prostafer two populations:

1. men who are suspected of havilRfCaon the basis of a high or concerning PSA (Population
1); and
2. men diagnosed with low or intermediate riBlCaundertaking ASPopulation 2)

The diagnostic performance of mpMRI in Population #lissussedn SubsectiorB3, the use of
mpMRI to monitorpatientson ASs reported in Subsection B6.

B3.1 REFERENCE STANDARD

The reference standard fé*Cais histologyof pathological samplesn idiagnostic cases such samples
are best taken by biopsy. In Austrafieostate tissuesamplesare obtained by transrectal biopsyin

84 per centof casesand trans-perineal biopsyin seven per centf cases The remaining prostate
samples are obtained followintgansurethral resection of the prostater transurethral resection of

a bladder tumour (Sampurno et al. 2035 Prostate biopsy can be guided by US, MRUS/MRI
fusion.

It is acknowledged that biopsy is not a perfect reference standardystematicreview of the
literature was performed to identify any systematic reviews that could inform the diagnostic
accuracy of TRUSGB or TPUSGH search criteria included systengatieviews reporting the
diagnostic accuracy afRUSGBr TPUSGERBox6, Subsection A9The PRISMA flowchaghown in
Figure6 provides a graphic depiction of the 1dts of the literature searckLiberati et al. 200p The
search resulted in two systematic reviews presentili@gnostic accuracy datfor transrectal and
trans-perinealultrasound guided prostate biopsy.
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Figure6 Summary of the process used to tdgrand select studies to inform the diagnostic accuracy of
biopsy

Sudiesidentified through database
searching (n =429)

BMBASE/ Medline (n =428)
Cochrane (n=1)

Sudiesidentified through hand
searching (n =1)

Duplicatesremoved (n =176)

\ 4

A

Records screened by title and - ~
abstract (n = 253) Records excluded by title/ abstract (n = 165)

Inappropriate population (n =12)
Inappropriate intervention (n =79)
»| Inappropriate comparator (n =0)
Inappropriate outcome data (n =38)
Inappropriate study design (n =32)

A Foreign language (n =4)

Full-text articles assessed for
eligibility (n =18)

Full-text articles excluded (n = 14)
Inappropriate study design (n =8)
Inappropriate outcome data (n =5)
No full text (n =4)

A 4

A

Sudiesincluded in
qualitative analysis
(n=2)

Two systematicreviews were identified that assessed the diagnostic accuracy of biopsy. Both
reviews were judged to have a low risk of bidiakfle81, Appendix JFusing the AMSTARsessment

tool (Shea et al. 2007 The main limitation of botlsystematic reviewbeing a failure to report a list

of excluded studies.

One systematic review was identified thedompaed TRIEGB with MR3B (Schoots et al. 2015
Schoots et al(2015)included 16 studies with a total of 1,926 patienfTRUSBwas comparedo
MRIGB in a concordance analysis as no study reported use of a surgical speefarence
standard. TRUSB was found to hava sensitivity 0f0.81 (95% CI [0.70, 0.881) the detection of
PCa while MRIGB was found to have ansiivity of 0.85 (95% CI [0.80,89]). The differencén
sensitivitybetween the two biopsy techniquesas not statistically significant.

The secondsystematic review(Shen et al. 200)2compared TRUSGBvith TPUSGBResults for
different biopsy techniques (sextant, extensive and saturation) were reposeguarately In two
casecontrol studies conducting sextant biopsy, there was noifiggmt difference between TRIGB
(38.31% and TPUSB 40.67%in the cancer detection rate (Relatigdference [RD];0.02, 95% C} [
0.08, -0.03], p=0.34).In three randomised controlled trialsRCTys and one cas&ontrol study
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comparing extensive prostate biopss, there was no sigficant difference between TRIGB
(33.00% and TPUSGB3.73% in the cacer detection rate (RD0.01, 95%CI [0.05,0.04], p=0.81).
One caseontrol studyon saturation biopsyfound no statistically significant difference in theCa
detection rate betweeMRUSGBnd TPUSGRBI1.4% and 25.7%, respectivghz0.3).

For the puposes of this Assessment, it is assumed that TRUSGB, TPUSGB and MRIGB have
equivalent diagnostic accuracy.

B3.2 LTERATURE SOURCESD AMEARCH STRATEGIESAGNOSTIC ACCURACY
(PopPuULATION)

The search strategy used to identify diagnostic accuracy studiesdsilted inSubgction B11.
B3.2.1 RESULTS AFTERATURBEARCHDIAGNOSTIC ACCURAPIPULATION)

In the PRISMA flowcharat Figure5 Subgction B11, Liberati et al.(2009 provides a graphic
depiction of the results of the literature search and the application of the study selectionizater
listed inBox4 (Subsectior\9).

An overview ofthe diagnosticaccuracystudiesare shown inTablel19 (Population 1)A full profile of
each included study is gindn AppendixC Data were extracted inta priori designed extraction
templates by a single researcher and data extraction was checked by a second resegmnoker.
studies which technically met the inclasi criteria, but which were not included in the results
section or metaanalyses, are listed ikppendixE

A total of 33primary studies including 6,606 patients, that assessedhe diagnostic accuracy of
mpMRI againstprostate biopsyin patients with a concerning PSA or DRE reselte identified
(Tablel9) (Abd-Alazeez et la 2014k Baldisserotto et al. 203@aur et al. 2016Busetto et al. 2013
De Visschere et al. 201Bikaios et al. 2014~erda et al. 2013Girometti et al. 2012Haffner et al.
20121 Hauth et al. 2015ltatani et al. 2014Jambor et al. 2014<omai et al. 201;:3.amb et al. 2015
Lista et al2015 Panebianco et al. 201Pepe et al. 2014aPetrillo et al. 2014Pokorny et al. 2014
Porpiglia et al. 2034RenardPenna et al. 203,6Rosenkrantz et al. 2013Rouse et al. 203 Tamada
et al. 2011 Tanimoto et al. 20G7Thompson et al. 2034'hompson et al. 20t@ onttila et al. 2016
Vilanova et al. 203Wang et al. 2015Washino et al. 201;8/Nysock et al2016 Zhao et al. 2016 A
profile of each included study is provided in Appendix C.

To avoid any threshold effects from influencing the results, studiesewpooled according to
whetheraPWw! 5 { { K NB &aK @séder calctilable)o signify a positive resulStudies where
only data usingP-w! 5 & o0 (i K h\AilabkedreRgrowpedasimilarly sudies where the
threshold was not reported omhere the PFRADSsystem was not usedvere also reported
separately Only studies using a-®l! 5{ G(KNBakK2fR 2F xnX O2yairxaasSyi
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mpMRI detailedn the Protocol have beerused to inform thediagnostic performance, clinical utility
and ecoromic analyses. Results on the diagnostic accuracgtudies not using a R ! 5 { X n
threshold are reported ilAppendixG.

Including only studies using the-wI! 5 { threshold, 11 studies including2,116 patients were
identified for Population 1(Abd-Alazeez et al. 2014IBaldisserotto et al. @L6; Baur et al. 2016
Dikaios et al. 20Z4lambor et al. 2014 ista et al. 201.5Pokorny et al. 2014Thompson et al. 2014
Thompson et al. 2018Vang et al. 20152Zhao et al. 2016

Tablel9 Key features of the included evidence comparpRIlagainsiprostate biopsy in Population 1

Trial/Study n Level of evidene(Risk of bias  |Key outcome(s) Result used in
metaanalysid

AbdAlazeez et g 54 114 Unclear TP, TN, FP, FN Not useder

(2014) patienainalysigsot
available

Baldisserotto et| 54 114 High TP, TN, FP, FN Used

al. (2016)

Baur et al. (201¢ 45 k2 High TP, TN, FP, FN Used

Busetto et al. 163 k2 High TP, TN, FP, FN Not used other

(2013) threshold

De Visschere et| 830 12 Unclear TP, TN, FP, FN Not used other

al. (2016) threshold

Dikaios et al. 85 114 High TP, TN, FP, FN Used

(2015)

Ferda et al. 191 k2 High TP, TN, FP, FN Not used other

(2013) threshold

Girometti et al. | 26 12 High TP, TN, FP, FN Not used other

(2012) threshold

Haffner et al. 555 k2 High TP, TN, FP, FN Not used Pk

(2011) RADS O 3

Hauth et al. 94 12 High TP, TN, FP, FN Not used P

(2015) RADS O 3

Itatani et al. 193 k2 High TN, FN Not used bivariate

(2014) data not available

Jambor et al. 55 k2 Unclear TP, TN, FP, FN Used

(2014)

Komai et al. 324 12 High TP, TN, FP, FN Not used Pk

(2013) RADS O 3

Lamb et a2019 | 173 114 Unclear TP, TN, FP, FN Not used other
threshold

Lista et a{2015 | 150 k2 Unclear TP, TN, FP, FN Used

Panebianco et g 570 112 Unclear TP, TN, FP, FN Not used PF

(2015) RADS O 3

Pepe et al. (201} 168 k2 High TP, TN, FP, FN Not used other
threshold

Petrillo et al. 20] 136 Il Unclear TP, TN, FP, FN Not used other
threshold
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Trial/Study n Level of evidene(Risk of bias  |Key outcome(s) Result used in
metaanalysid

Pokorny etal. | 226 Il High TP, TN, FP, FN Used

(2014)

Porpigliaetal. | 170 11 Unclear TP, TN, FP, FN Not used other

(2014) threshold

RenardPenna et| 78 k2 Unclear TN, FN Not used bivariate

al.(2016 data noavailable

Rosenkrantz et { 42 12 High TP, TN, FP, FN Not used other

(2013) threshold

Rouse et al. 114 12 High TP, TN, FP, FN Not used Pk

(2011) RADS O 3

Tamada etal. |50 12 High TP, TN, FP, FN Not used other

(2011) threshold

Tanimotet al. 83 12 High TP, TN, FP, FN Not used other

(2007) threshold

Thompson et al| 150 114 High TP, TN, FP, FN Used

(2014)

Thompson et al| 344 L2 Unclear TP, TN, FP, FN Used

(2016

Tonttila et al. 113 k2 High TP, TN, FP, FN Not used other

(2016) threshold

Vilanova etal. | 70 Il Low TP, TN, FP, FN Not useder

(2011) patienanalysis nol
available

Wang et al. 586 k2 High TP, TN, FP, FN Used

(2015)

Washino et al. | 288 110 High TP, TN, FP, EN Not used P

(2016) RADS O 3

Wysock etal. |54 114 Unclear TN, FN Not used orily

(2016) bivariate data not
available

Zhao et al. (201 372 k2 High TP, TN, FP, FN Used

a |=systematic review of level Il studies; II=a study of test accuracy with an independent, blindedaampéientevith a

standard, among consecutive patients with a defined clinical; piidseattatiady of test accuracy with an independent blinded
comparison with a valid reference standard, amongeuoiive persons with a defined clinicahjwaidehta comparison with

reference standard that does not meet the criteria for lexeélidenickl3=diagnostic casentrol studi/=study of diagnostic

yield (no reference standard)

b: If any domain the QUADABassessment okrif bias was rated as high then the overall assessment was high. If no domain was
judged to have a high risk of bias but any domain was rated unclear then the overall assessment was ratelll singdear. An over
low was only given to studiegwlriery domain had a low risk of bias. The breakdown of risk of bias by domain is provided in
Subsection B3.3.

¢ Only TP, TN, FP and FN data were extracted from the primary studies, where sensitivity and specificity dateprhjisvere reported
wasused to calculate TP, TN, FP and FN data.

dOnly studies that reported bivariatestimgoouracy outcomes perpatienbasis thatuseda®PADS O 4 t hreshol d w
included. So me-RADS théshadsthesesare presantedseparpii@ifidixADther threshold refers to studies

that did not report what threshold they used or that used a systdPhRE&IRE tttaanalyse the mpMRI images. These are also
presented imppendix G

TP = true positivR, = falspositivesTN = true negative, FN = false nefdRADS = Prostate Imaging Reporting and Data

System
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APPRAISAL OF THE EBNDE

Appraisal of the evidence was conductedtistages:

Stage 1: Appraisal of thésk of bias withirindividual studies (or systematic reviews) included in the
review (Subsections B3.3 B5.2.3% B6.3.

Stage 2: Appraisal of the precision, size of effect eimdcal importance of the results reported in
the evidence base as they relate to the mgecified primary outcomes for this assessment
(Sub=ections B3.6, B5.B.& B6.9.

Stage 3Rating the overall quality of the evidence per outcome, across studies, based on the study
limitations (risk of bias), imprecision, inconsistency of results, indirectness of evidence, and the
likelihood of publication bias (Evidence profile tablegpendixD).

Stage 4integration of this evidenc€across outcomesfo form conclusions about the net clinical
benefit of thetest and associated interventsin the contextof Australian clinical practigSection
B8).

B3.3 RSK OBIASASSESSMENDIAGNOSTIC ACCURABYPULATION)

Risk of bia®f the identified diagnostic accuracy studies was determined using a modified version of
the QUADAS quality appraishtool (Whiting et al. 2011 The QUADAS quality appraisal tool, with
triggering questions and the criteria used to apply the tool is outline@iainle80 while the results

from the quality appraisal are summarisedTable82 (Appendix F)Quality appraisal was performed

by one researcher and checked by a second. Amswagdeement was resolved by consensus
agreement with a third researcher.

Risk of bias was assessed in four domains: patient selection, index test, reference standard, and flow
and timing.No study was excluded due to an inappropriate risk of bias.

In the Patient selectiofdomain 20 studieswere found to havea low risk of bias. One studiferda

et al. 2013 was judged to hava high risk of bias due to the exclusion of some, but not all, patients
with a negative MRI from biopsy. Twelve studies were assessed to have an unclear risk of bias in this
domain. This was largely due & failure to report whether patient enrolment was consecutive (12
studies) and/or a failure to report exclusion criterdfaur studies).

In the Yhllex tesfdomain 22 studies were found to have a low risk of blago studiesvere judged
to have a high risk of bias for failing tetermine the threshold for a positive tesa priori
(Baldisserotto et al. 2036Vashino et al. 2006 Nine studies were assessed to have an uachesk
of bias due to a failure to report whether the mpMRI results were interpreted without knowledge of
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the biopsy resultssevenstudies) and/or whether the threshold for a positive result was determined
a priori(four studies)

Ly (eférBnceYstadiardQdomainrisk of bias was assessed to be low in six studies, high in 13
studies due to a lack of blinding to the results of the index test and unclear in 14 ste®
inexplicit eporting of whether the result ofhe reference test were interpreted without knowledge

of the index test. All studies used a reference standard that was likely to classify to the condition
correctly; pathology from biopsy specimens was used in all studies.

In the HaW and timingdomainnine studies were assessed as having a low risk of Bigbistudies

were assessed to have a high riskis was primarily due to the reference standard being performed
more than three months after the mpMRI images were obtained in some or all inchatézhts. In
addition, Washino et al. (2016) only included patients with high risk disease in the reported results.
Pokorny et al. (2014) had three patients withdraw from the study who were therefore not included
in the analysis. Ferda et al. (2013) did mlude all patients in the analysis as discussed above.
Sixteen studies did not report the timing of the reference standard in relation to the index test and
were therefore judged to have an unclear risk of bias in this donRésults of the QADAR
appraisal are presented ihable82, Appendix F.

Therewas no applicability issuédentified relating topatient selection or thechoice ofreference

standard in any bthe includedstudies. Twentytwo studies were assessed as having applicability

issues relating to the index tesone of these studies used awl 5{ xn | & firaS { KNEB:
positive result.This applicability issue was judged to be serious as thestimid used in a diagnostic

accuracy study will have a large impact on the sensitivity and specificity results. Due to this, studies

with an applicability issue wenaot included in the metanalysis of resultshowever results from

these studies are repted separately in Appendi®.
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B3.4 (HARACTERISTICS OF E THEVIDENCE BASE DIAGNOSTIC ACCURACY
(PoPuLATION)

Appendix Gontains the tabulated details of the entire cohort ioidividual studies included in the

evidence baseOnly studieswithout applicability issues are discusseddigtail inthis section of the

report. ¢ KSaS aiddzRASa | NB NIBaldshhaBoRet all 2016Bair eMs]. 3086 & (1 dzR A ¢
Dikaioset al. 2014 Jambor et al. 2014 ista et al. 201.5Pokorny et al. 2014Thompson et al. 2014

Thompson et al. 2036Vang et al. 2015Zhao et al2016). While AbdAlazeez et al. (2014) did not

hawe any applicability issueper-patient results were not reportecnd therefore this study wasot

included as a key study

Selected characteristics of the key studies for Population 1 are presentabie20.

Overallpatient chaacteristicsin the key studiesvere judged to be consistent with the proposed
population (Population 1) in the Protoc@nly studies that included patients with a suspiciofPGfa
were included. Studiewhich limited inclusion topatients with known disase were excludeffom

this assessmentiue to the potential for verification bias and applicability issugls.key studies
included patents on the basis of concerning P&Ad/or DREresults however only two studies
reported the PSA ciff they used as an inclusion criten. Both Jambor et al. (2014) and Lista et al.
(2015) included patients with a P$feater than4dng/ml. The nean PSA in the key studies ranged
from 8.4 to 15.@g/ml whilethe median PSA rangettom 5.210ng/m|, theseare in linewith median
PSA levels reported by the Victorian Prostate Cancer Registry (median PSA 7.8ng/ml and the South
Australian Prostate Cancer Clinical Outcomes Collaborative (median PSA 6.3Kagindar et al.
2016 Ruseckaite et al. 201&A Prostate Cancer Clinical Outcomes Collaborative).2Patdents in

the key studies had a mean age ranging from @04 years or a median age ranging from 6269
years. This is consistent with the mean ageliagnosis for men in the Victorian Registry of 66 years
and the South Australian Registry of 67 yd#tianear et al. 20L.@Ruseckaite et al. 201&A Prostate
Cancer Clinical Outcomes Collaborative 2014

The included studies did not report results separately for patients higfn-concern(defined as a
positive family history/BRCA gene mutation, a free/Total PSA Ratio <129 $4 aensity0.15).
However, while patients witthigh-concernare more likely @ have clinically significardisease
(Applicant 2018 there is no evidence that being bigh-concernwill impact thediagnostic accuracy
of mpMRI

The included studies used a 1.&Td/or 3.0T MRI machirgeAll key studies used the-RIADS system
for image analysiswhere reported, all studies used gadoliniltased contrast agentf.ista et al.
2015 Wang et al. 2016

The comparator described in theedocol was TRUSGB or TPUSGB in combination wilBDRE#nd
clinicd judgement or PSBREand clinical judgement alone in men who opt to not have a biopsy.
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The reference standard in the Protocol was the pathological analysis of the biopsy obtained samples.
Pathology of samples obtained frohiopsy was used as a reference stand@dd assumed to be
accuratg by all included studief\sdiscussed in Subsection B3Hiopsy is not a perfect reference
standard. TRUSGRas usedalone or in combination with coegtaken from MR}suspiciougegions
usingeither cognitive guidance {MRIGB) or using MRI and US fusion guided biopsy (MRI/US FGB)
As the use of MRIGB was not a comparator listed irPth&ocol, subgroups analysisasperformed
(Subsection B3.6) to estimate the effect, if any, this démmhad on the diagnostic accuracy results.

Table20 Selected characteristics of the key diagnostic accuracy stodRspulation 1

Trial/Study n Basis folinclusion MRI details: Biopsy details:
Country Age(years) |PSA levelng/ml) T Type?
Prospective or PSA densityng/md) Coil
retrospective? % Prior negative biopsy Contrast
AbdAlazeez et al. (2014)| 54 High or increasing PSA 1.50r3.0T TRUS +C
UK Median 64 | Median 10 (rang@3®) PPAC MRIGB
Prospective (range 395) | Density NR Gadoterate meglumin

100%
Baldisserotto et al. (2016 54 ConcerningSA and/@RE 3.0T TRUS +C
Brazil Mean 65.9 | Mean 8.4¢nge 31) PPAC MRIGB
Retrospective (range 581) | Mean 0.16 (SD 0.14) NR

NR
Baur et al. (2016) 45 Concerning PSA and/or DRl 3.0T TRUS/MRI FG
Germany Mean 66 Mean 12.3 (ran§e70) PPAC
Prospective (range 481) | NR Gadobutrol

100%
Dikaios et al. (2015) 85 Concerning PSA and/or DRl 1.5T Template
UK Mean 63 Mean 8.39 (rang@-40 PPAC
Retrospective (range 437) | NR NR

NR
Jambor et al. (2014) 55 PSA>£ 3.0T TRUS +C
Finland Median 66 | Median 7.4 (rangé4) BAC + SAC MRIGB
Retrospective (range 476) | NR Gadoterate meglumin

0% orGadobutrol
Lista et a{20195 150 PSA >4ng/ml 1.5T TRUSGB
Spain Mean 66 Mean 11.34nge 095 ERC + pelvic antenng
Prospective (SD 5) NR NR

100%
Pokorny et al. (2014) 226 Concerning PSA and/or DRl 3.0T TRUSGB
Australia Median 63 | Median 5.3 (IQR-8.6) NR (no ERC)
Prospective (IQR 588) | NR NR

NR
Thompson et al. (2014) | 150 Concerning PSA and/or DRE 1.5 or 3.0T TRUS +C
Australia Median 62.4/ Median 5.6 (IQR-Z.5) NR (no ERC) MRIGB
Prospective (IQR 5%6.4)| NR Galopentetic acid

NR
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Trial/Study n Basis folinclusion MRI details: Biopsy details:
Country Age(years) |PSA levelng/ml) T Type?
Prospective or PSA densityng/m?) Coll
retrospective? % Prior negative biopsy Contrast
Thompson et &016 344 ConcerningSA and/or DRE | 1.5 or 3.0T TRUS +C
Australia Median 62.9| Median 5.2 (IQR-3.7) NR (no ERC) MRIGB
Prospective (IQR559 |NR Galopentetic acid
67.1) 0%

Wang et al. (2015) 586 Concerning PSA and/or DRE 1.5T TRUSGB
China Mean 70.0 | and/or family history PPAC + ERC
NR (SD 8.3) PSA 64: n=132, Gadopentetic acid

PSA 4.010: n=345

PSA >1=587

PSA NR: n=49

PSA density: NR

Prior negative biopsy: NR
Zhao et al. (2016) 372 Concerning PSA and/or DRE 3.0T TRUS +C
China Mean 68.5 | Mean 15 (SD 13.3) BAC MRIGB
Retrospective (SD 9.2) NR NR

NR

a 3 patents in Pokorny et al. (2014) withdrew and were not included in the analysis.
b:Wang et al. (20E5)rolled,113 patients into the study but only 586 received thestefel@ntand were indludte
analysiBBaseline characteristics wereepuyted for the entire cohoyt 13 patients.
¢ Jambor et al. (2015) excluded patients with an abnormal DRE result

BAC =bodyarray coiG-MRIGB = cognitive MRI guided BpAE, = pelvic phased array coil, ERC = endorectal coil, SAC = spine
array coil, NRnot reported, SD = standard deviation, UK = United Kifgean@EWRIGB = cognitM®I guided biopsy, TRUS

= trangectal ultrasound, GB = guided biopsy, FiBB guided biopBGA = prostate specific antigen

B3.5

OUTCOMEMEASURES ANANALYSIDIAGNOSTIC ACCURABIPULATION)

To assess the diagnostic accuracy of the proposed keststudies were only included if they
provided data that could be extracted intoclassic 2 x 2 table, in which the results of the index test
were crossclassified against the results of the refererstandard” and BayeSTheorem was applied
(Table21).

2 Armitage, P, Berry, G & Matthews, INS@2@BHcal methodsmedical researdburth ednBlackwell Science,
Oxford.

mpMRI for prostate diagnostic scans for diagnosis of prostate cancer i MSAC CA 1397 58



Table21 Diagnostic accuracy data extraction

- - Reference standard -

- - Disease + Diseasé -

Index test Test + true positive false positive Total tegtositive

Or comparator Tesfi false negative true negative Total test negative
- Total witdisease Total withodisease -

The primary outcomes reported by all of the key studwsre the sensitivity and specifity of
mpMRIin the detection ofPCa ofinyseverity®

Only studies that providegher-patient data were included in the metanalysis as the decision
whether to perform a biopsy is made orpar-patient basis in the clinical algorithrAbd-Alazeez et

al. (2014 was not included in the metanalysis as results in this study were presented per
hemisphereNo other key study was excluded from the metaalysis.

As a secondary outcomehe sensitivity and speciftg of mpMRI for the diagnosis of clinically
signifiant cancer was calculated. Where studies reported this outcdhee definition used by the
authors was extracted. Other studies reported the diagnostic accuracy of mpMRI by Gleason score of
the identified tumours. From these studies, a Gleasoarexx T  @dnsidered clinically significant

and this data was also includedtive secondary analysis.

The bivariate model and hierarchical summary receiver operating characteristic (HSROC) analyses
were conducted for Population The mixed modelling approach deibed by Reitsma et al. (2005)
wasused to provide estimated summaries of sensitivity and specificity and the correspondjey 95

cent confidence ellipse¢Reitsma et al. 2005The HSROC cue described byrutter and Gatsonis
(2001)wasgenerated and the associatedea under the curveAUQ was comparedicrossimaging
techniques(Rutter and Gatsonis 20DIHeterogeneity was estimated using visual inspection of the
prediction interval.

A priori it was determined that the following subgroup®uld be investigated: use of an endorectal
coil, type of biopsy angrospective versus retrospective studié®sthoc subgroup analyses were
performed onPFRADS version 1 versus version 2.

Estimates of senvity and specificity were performed for the detection of any type of cancer and
for the detection of clinically significantcander & RSTAY SR o0& (GKS addzRe 2NJ ¥

® Deeks, JJ 2001, 'Systematic reviews of evaluations of diagnostic and screening tests', in M Egger, G Davey Smith
Altman (eds}ystematic Reviews in HealthcareAMayais in Contesécond edn, BMJ Publishing Group, London, pp.
248282.
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Meta-analyses were conducted in R i386 v3.1.2 usingdhé | Rolackage(Doebler and Holling
2012. Publication bias was not assessed due to the inherent difficulty in estimating publication bias
for diagnostic studies and inaccuracy in interpretation of reqiigcaskill et al. 2000
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B3.6 RESULTS OF THBYSTEMATICLUTERATURE REVIEWIAGNOSTIC ACCURACY

(PoPuLATION)

Is MAMRIACCURATE

Summand What is the diagnostic accuracy of mpMRI compared to biopsy in patients with a §
of prostate cancer?

Ten studiegncluding 2,06atientswereidentified that reportegeapatientanalysis of the diagng
accuracy of mpMRI in patients suspected d?@avaspd oooncerning PSA or DRE refalthology ¢
samples obtained by biopsy was the reference standard in BHestuaieseonapplicability issu
identified between the included key studies and the proposed population in the Protocol. @r
threshold for-RADS scorirmpnsistent withat stated in the ProtocedRERSM for a positive result) w
includedh this analysis.

For the detection of any cancer, mpMRI has a sensitivity of 73.4%0(BB4)Gin&7a specificity
77.1% (95% CI [686.7]) results from metaalysis of 10 studies including 2,062 patients

For the detection of clinisajlyificant cancer mpMRI has a sensitivity of 76.3% (95% CI [58.6,
specificity of 82.9% (95% CI [71.5, 90.4]) (results-apatysistaf 6 studies including 1,229 patients

The point estimates for sensitivity and specificity aredasdthciaide confidence intergflecting
uncertainty in the resuleteidgeneity in the evidence Wwashigh, particularly for studies reporti
diagnosis of any cararet could not bgplained through subgroup analysis of clinical features.

The quality for the diagnostic accuracy outcomes agsaadasing the GRADE tool. This reflects 4

suspicion

stic
Df
es

ly studies usi
ere

of

88.0]) and a

)

)

ng the

serious

issues with the precision and consistency in the evidence base.

Diagnostic accuracy data from the 10 key studies for Population 1 are reporfEable22. The

studies were judged to be clinically homogenous on the basis of similar patient enrolment criteria

and index test characteristics with the use of asigtent threshold. On this basis a metaalysis of

the results was undertaken. A summary of the estimates of sensitivity and specificity generated from

meta-analysis of the studies using the bivariate model are providd@bie23.
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Table22 Results of kegccuracytrials comparingnpMRbgainstiopsy
Study ID Study characteristics |Resultd any Result-clinically  |Definition of clinically
cancer significant cancer |significant cancer
Baldisserotto | Retrospective Sensitivity=73% | NR NA
al. (2016) No ERC Specificity=81%
TRUSGB +KRIGB
PHRADS v2
Baur et al. Prospective Sensitivity=93% | NR NA
(2016) No ERC Specificitys9%o
TRUS/MRI FGB
PHRADS v1
Dikaios et al. | Retrospective Sensitivity3&% Sensitivity=36% |0 Gl eason 7
(2015) No ERC Specificit8% | Specificity=90% | template biopsy cancer core
Template biopsy l'ength O4mm
PHRADS v1
Jambor et al. | Retrospective SensitivityF8% Sensitivity=91% |0 Gl eason 7
(2014) No ERC Specificity3®% | Specificity=50% | template biopsy cancer core
TRUSGB +®RIGB l'ength O3mm ¢
PIRADS v1 >0. 5ml or tu
Lista et al. Prospective Sensitivityg3% NR NA
(2015) ERC Specificity8%
TRUSGB
PHRADS v1
Pokorny et al.| Prospective Sensitivityg8% Sensitivity=84% |G| e a s(any paiteifi)
(2014) No ERC Specificity8% Specificity=74% | researcher calculated in ling
TRUSGB with definitions frother
studieshat designated Gleag
PERADS v1 7 to be significzgnt
Thompson et| Prospective Sensitivityt Sensitivity=67% | Gleason 7 with >5% Gleasd
al. (2014) No ERC Specificitd% | Specificity=92% | grade 4 and less than 50%
s e O ot
with <5%
PHRADS v1 >30% cores OR ca%cer corg
length >8mm OR Gleason s
7 with >5% Gleason grade 4
Gleason-20
Thompson et| Prospective Sensitivityg3% Sensitivity=69% | Gleason 7 with >5% Gleasd
al. 2016 No ERC Specificit@®% | Specificity=86% | grade 4 and less than 50%
TRUSGB +KIRIGB cores positive OR Gleasdn
with <5% Gleason grade 4
PHRADS v1 >30% cores OR ca%cer corg
length >8mm OR Gleason s
7 with >5% Gleason grade 4
Gleason-2Q
Wang et al. | NR if prospective Sensitivitp&% NR NA
(2015) ERC Specificity3&%
TRUSGB
PHRADS v1
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Study ID Study characteristics | Result 8 any| Result - clinically Definition of clinical

cancer significant cancer | significant cancer
Zhao et al. Retrospective Sensitivitg&% Sensitivity=85% |Gl eason O7 ( 4
(2016) No ERC Specificit@e% | Specificity=83% | researcher calculated
TRUSGB +KRIGB
PHRADS v2

ERC =endoectal coil, TRUSGB = traesal ultrasougdided biopsy;MRIGB = cognitM&iguided biopsiMR = not reported, NA
= not applicabR*RADS=Prostate Imaging Reporting and Data.System

Table23 Summary of findings for theecuracyof mpMRI relative tobiopsy in patients witlsuspected
prostate cancewith assumed prest probability (prevalence) oR35

Outcomes mpMRbBall cancer |mpMRBclinically |Quality of evidenee |Importance
significant cancer

Sensitivityo 73.4[57.0, 85.1] 76.3 [58.6, 88.0] addaa Critical

[95%CI] Lovi2

Specificityo 77.1[63.5, 86.7] 82.9 [71.5, 90.4] adad a Critical

[959%CI] Low2

PPWo 77.2 [63.4, 86.8] 74.7 [69.4, 79.3] aad a Important

[95%CI] Low2

NPWo 72.8[57.2, 84.2] 83.5[78.8, 87.4] aad é Important

[934CI] Lowk2

a GRADRVorking Group grades of evigéngatt et al. 2013

a @ a aHigh qualityWe are very confident that the true effect lies close to that of the estimate of effect.

& & a6 Moderate qualityie are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the
effect, but there is a pdgihat it is substantially different.

G a6 & Low qualityOur confidence in the effect estimate is limited: The true effect may be substantially different from the estimate o
the effect.

a & & & Very low qualityeWe have very little confidence in ttteesffmate: The true effect is likely to be substantially different from

the estimate of effect.

1:No explanation for the observed heterogeneity could be found.

2 The wide confidence interval reflects imprecision

ClI = confidence interval, PRasitive predicative value, NPV = negative predicative value.

DIAGNOSIS OF ANY CARC

In the diagnosis of any cancer, mpMRI vestimatedto have a sensitivity of3.4 per cent(95%ClI
[57.0, 85.1]) and a specificity o7 7.1 per cent(95% C[63.5,86.7]). Thewide confidence intervals
reflect uncertainty around this estimateThe Hierarchical Summary Receiver Operating
CharacteristicHSROXurveand summary estimate with 98er centconfidence region and 9per
cent prediction regionis provided inFigure?7. The wide predictiomegionillustratesthe high level of
heterogeneity present in the evidence base.
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Figure7 HSROC curvand bivariate model resufts the diagnosis of any cancer by mpMRbjulation 1.
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Subgroupanalysis was undertaken texplore the possible caus®f the observedheterogeneity
however, no cause was identifiedResults from this analysis are presshtn Table24.
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Table24 Subgroup andensitivityanalysis for the diagnosticagacy of mpMRI Population 1

Subgroup Patients/Studies  |Sensitivity(%) [95% CI] |Specificity%) [95% CI]

All studies 2,062 patients 73.4[57.0, 85.1]) 77.1[63,86.7]
(10studies)

Endorectal coil 736 patients 915[868,947] 61.0019.6, 90.9]
(2 studies)

No Endorectedil 1,326 patients 67.6 p46,783] 80.4[67.5, 89.0]
(8 studies)

Biopsy with MRI 1,018 patients 703 p26,834] 80.1 [61.5, 91.0]
(6 studies)

Systematic biopsy 1,044 patients 769 p08,941] 72.1[48.5, 87.7]
(4 studies)

Prospective 910 patients 716 B7.2,87.7] 75.2[50.1, 90.1]
(5studies)

Retrospective 1,152 patients 736 p08,883] 78.7 [61.2, 89.6]
(5studies)

PIRADS version 1 1,636 patients 727 pb14,87.0] 74.6 [57.5, 86.5]
(8 studies)

PIRADS version 2 426 patients 775[685,845] 87.2[76.5, 93.4]
(2 studies)

Dikaios et al. (2015) remo 1,977 patients 77.0[628,869] 76.1[60.8, 86.7]
(9 studies)

Cl = confidence interPHRADS= Prostatémaging Reporting and Data System

Subgroup analysisuggests that use of an endorectal coil may improve the sensitivity mpMRI.
However,this estimate is based on only two studies and the wide confidence intervals associated
with the point estimate for specificity in this subgroimulicates considerable unertainty. As such, it
would not be appropriate to draw any conclusions from tieisult

There was a statisticallysignificant differencen estimates of sensitivity and speciticbetween the
studies thatused PFRADS version dompared toversion2, although only two studies reported use

of PIRADS version 2. Similarly, no significant difference was observed between studies using
prospective or retrospective study designs.
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A sensitivity analysis was performed by removing the study by Dikaios et &) @01he basis that
the studyfocused on the use of mpMRI to identifiy Pi@ahe transition zonelt was hypothesized
that it may havedifferent sensitivity than studies diagnosing cancer of the peripheral and transition
zones. While the removal of theesults by Dikaios et al. (2015) does improve the estimate of
sensitivity of mpMRI at the expense of the specificibe results are not statistically different. A
conservative approach was taken and #nsimates of sensitivity and specificity from thdlfcohort

of studies havéreen usedo inform the results of this review.

The point estimags calculated in the metanalysis must be viewed in light of the fact thébpsy is

not a perfect reference standardhis assessment has used the 81 per cemitpestimate for any
cancer as the TRUSGB sensitivity estinfathoots et al. 20)§Subsection B3.1The overall impact
of the less than perfect nature of biopsy as a reference standard is unable to be quaihtifieever,

this adds further uncertainty to #npoint estimates generateflom the meta-analyses

DIAGNOSIS ORIICALLBIGNIFICANTANCER

Six studiesincluding 1,229 patientalso investigated the ability of mpMRI to diagnose clinically
significant cancefDikaios et al. 20L4ambor et al. 203,40korny et al. 20L4Thompson et al. 2014

Thompson et al. 201&hao et al. 2026 Clinically significant cancer was defined slightly differently

by each of the studies; howevamostd (i dzZRA S& O2 y a A R 6 beRlically signifi&ht.a 2 y X T
Where the study did not analyse results for clinically significant cancer separately, but data by
Gleason score was available, the researchers extracted aatthe diagnosis of tumours with a
Gleasorscorex 1 @

For the diagnosis of clinically significant canadapMRI was found to have a sensitivity of 76&
cent (95% C[58.6, 88.0) and a specificity of 82.8er cent(95% C[71.5,90.4). The HSROC curve
and summary estimate with 9per centconfidence region and 9per centprediction region is
provided in Figure 8. Wide confidence intervalgeflect uncertainty associated withthe point
estimate. The accuracy of mpMRI in the detection of clinically significant PCa atvastatistically
different to its accuracy at detectirigCa of any severity.

No subgroup analyses were undertaken due to the smaller number of studies avaiaklever, as
shown inFigure8, less heteogeneity was observed for the subset of studies reporting diagnosis of
clinically significant cancer than for studies reporting diagnosis of any cancer

mpMRI for prostate diagnostic scans for diagnosis of prostate cancer i MSAC CA 1397 66



Figure8 HSROC curve and bivariate moe&liits for the diagnosis of clinicadignificant cancer by mpMRI
in Population 1
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B3.7 EXTENDED ASSESSMENTRELIABILITY EVIDE(POPULATION)

Due to the observed heterogeneity in the diagnostic accuracy analyses, with no apparent clinical
cause, arassessment of reliability was deemed necessary.

The term YeliabilityQ(which is analogous to the concept Hrecision) refers to the amount of
agreement of different operators or instruments applying the same investigative medical service.
That is, aeliable investigative medical service is measuring something consistently.

Inter-reader reliabilitydata was extracted from key studietn addition, a targeted search was
performed inPubMedand EMBAS#6r any additional studies that measured the relidgpiof mpMRI
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using PRADS aa primary outcome or which measured any learning curve associated with the use
of PFRADS as a primary outcome

The medical literature was searched onRMme2016 to identify relevant studies. The search was not
date limited. Search terms are describedTiable25.

Table25 Search terms used (PubMED platform)

Element of clinical question Search terms

Population (prostate) OR prostate[MeSH Terms]

Intervention (((((((PRADS) OR PIRADS) OR multiparametric MRYIRR @R
multiparametfitRl) OR mp MRI) OR mpMRI) OR ((prostate imaging and re
system)))

Comparator (if applicable) | NA

Outcomes @pplicable) (((((interater) OR reliability) ®producibility) OR kappa))

Limits None

NA = not applicall®RADS=Prostate Imaging Reporting and Data, 8yskéR+ multiparametric magnetic resonance imaging.

The PRISMA flowchakLiberati et al. 200Rincluded atFigure9 provides a graphic depiction of the
results of the literature search and the application of the study selection critexlsted inBox5
(Subsection A9)

The single reviewer who screened studies by title and abstract also completed the full text
assessrant.

All other studies that met the inclusion criteria are listedAppendix CStudies that could not be
retrieved or that met the inclusion criteria but contained insufficient or inadequate data for inclusion
are listed agxcludedstudies inAppendixE
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Figure9 Summary of the process used to identify and select studies for the asseésatiability

Studies identified through database
searching {n=393)

PubMED (n = 297)

EMBASE (n = 26)

#{Duplicates removed {n=46)

¥

Records screened by title and
abstract {n = 347)

Records excluded by titlefabstract (n = 338)

Y

Y

Full-text articles assessed for

eligibility {n=19)
. |Full-text articles excluded (n = 5]
"|inappropriate outcome data (n=3)
Wrong study type (n=1)
L4 Mo full-taxt {n=1)

Studies included in
qualitative analysis
{n=4)

CA@S 2F (KS 1S8& RAIFIy2a4GA0 | OOdzaN¥ O&8 &aiGdzRASE F2N
inter-reader reliability The kappa values range from 0-@81, with a median value of 0.63.

Four additional studies were identified which investigated the imeader reliability of RRADS as a
primary outcome and/or any learning curve associated with use of tHRABIS syst (Table26)
(GarciaReyes et al. 203 Buller et al. 2015Rosenkrantz et al. 201Rosenkrantz et al. 2013a

Rosenkrantz et al. (2013) reported interader agreement for three readers (two with&4years
prostate MRI interpretation, one who was inexperienced) usinBA&DS version 1 on mpMRI images
from 55 patients. The overall kappa between the two experienced readers (reader 1 and 2) was
0.609. Agreement between the experienced readers and the inexpexiemeader was lower
(=0.477 and 0.340).

Rosenkrantz et al. (2016) reported moderate iABE I RSNJ | ANSSYSy i 620SNI f f
RADS version 2 was used with arb score classified as a positive result. The retrospective study
included a review ofnpMRI images from 120 patients by six radiologists based at six different
centres.

Muller et al. (2015) report intereader agreement for five readers reviewing images from 101 biopsy
naive patients using f/RADS version 2. The overall Kalila ({jiwasD.46.
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Two studies were identified which investigated the impact of a possible learning curve associated

with the use of RRADS. Rosenkrantz et al. (2016) found no learning curve amongst readers

experienced in mpMRI of the prostate. GarBiayes et al(2015) found a dedicated training

program improved the accuracy of readers with limited experience from @érZentto 87.7 per

cent when rereviewing the same set of images from 31 patients following a memory extinction

period.

Table26 Results of reliability trials
Study ID Study characteristics Summary of reliability

results

Baldisserottoetall2 ur or adi ol ogi sts:. with 1 |&0.53
(2016
Bauretal. (2026) |2 reader s wi t h 3rostate inaging e a r| =0.B
Thompson et al. | 2 radiologists each with >1000 prior prostate mpMRIs &=0.63
(2014
Wang et al. (2045] 2 radiologists each with >1000 prior prostate mpMRIs &=0.81
Zhao et al. (2046)| 2 radiologists experiencediRABIS v.2 a=0.48

Rosencrantz et al.
(2013

Three reader2 with 4 years prostate MRI experience
1 reader who was inexperienced at reading prastate MRI

9 reader 1
9 reader 1
9 reader 2

(2016)

Rosencrantz et al.

Six readers at sintres. All readers h&dy¢ars po$tllowship
experience and a special interest in prostate MRI imaging

Overab =0. 552

No evidence of a learnin
curve

Muller et al. (2045

Five readers with varying levels of experieinct®®@bmpMRI
prostatexaminations)

Overall=0. 4 6

GarcieReyes et al.

Five readers with ~ 12 months experience in abdominal in

Accuracy piteaining 74.21

(2013 (<50 cases of prostate MRI) Accuracy pesaining
87.7%
a Keyaccuracy study.
b: dentified throutdrgeted search
mpMRI = mul tiparametric MRI, MRl = magnetic resonance

Overall, kappa values from 0-8481. Results from key diagnostic accuracy studies were consistent

with results from studies seeking to m&ure the intesreader reliability if mpMRI using-RIADS. The

results reported inTable26 suggest reliability may be an issue for use of mpMRI wHRADS (both

version 1 and 2) and this may therefore explain the observed heterogeneity in the estinfates

sensitivity and specificity.

There may also be a learning curve associated with the useRAPSE; however, we do not believe

the results of our metaanalysis Bve been significantly influenced by any learning curve as keght

studies reported use of experienced readedambor et al. (2014) and Lista et al. (2015) did not

report reader experiencelhis would be consistent with results from Rosenkranz et allgRwho

reported that for experienced readers no learning curve apgarent
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The issue of intereader reliability of RRADS has been the subject of a recent commsnby
(Rosenkrantz and Margolis 2018n this commentary, the evident variability in reported kappa
values in peereviewed liteature was noted. The importance of intense training *RRDS and the
need to adopt rigorous quality assurance methods including auditing of performance were
highlighted. Should the proposed item be listed on the MBS, institutions offering the service may
need to consider the adoption of training and auditing programs.

B3.9 INTERPRETATION OFDIENCE ON DIAGNOSFERFORMANGEOPULATION)

In summarymeta-analysis of 10 studies including 2,062 patigfiotend thatfor the detection ofPCa
of any severitympMR has a sensitivity of 73ger cent(95% CI [5D, 85.1]) and a specificity of 77.1
per cent(95% CI [63,86.7]) .

For the detection of clinically significant cancer mpMRI has a sensitivity ofpé6.8ent(95% CI
[58.6, 88.0]) and a specificity of 820@r cent(95% CI [71.5, 90.4]) (results from metaalysis of 6
studies including 1,229 patients).

The point estimates for sensitivity and specificity are associated with wide confidence intervals
reflectinguncertainty in the results. Heterogeneity in the evidence basshighandcouldnot able

to be explained through subgroup analysibe uncertaintyassociated wittthe point estimates is
potentially due to issues with the reliability of mpMRI. Overaibderate reliability has been
reported in studies investigating intereader agreemenamongstmultiple readers using the PI
RADS system for mpMRI interpretation

The point estimates for sensitivity and specificity of mpMRI may also have been influeydbd
underlying diagnostic accuracy of the biopsy used to obtain reference standard samplesa3his
not able to be quantified but it should be noted that TRUSGB and TPUSGB are npar 1@t
accurate in the detection of PCa.

The quality of the evidate base for each of the diagnostic accuracy outcomes was Fa@abok?

using the GRADE tool. This rating reflects the serious issues with the precision and consistency of the
metaanalysis resultsin light of the results of the analysis of diagnostiafpenance and the
uncertainties regarding reliabilitythere is no evidence that mpMRI is superior to TRUSGB or
TPUSGB. This applies to the detectionP@faof any severityand to the detection of clinically
significant cancer.
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B4QLINICAIVALIDITY

An andysis of clinical validity was not required for this assessment.
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B5 CLINICAL UTILITY

B5.1 IMPACT ON CLINICAL NMGEMENTTHERAPEUTIC EFFIQABOPULATION)

Based on thecurrent and proposedlinical algorithm Figurel and Figure2, Subsection A% the
results of the mpMRI lead to four clinical scenarios:

In low-concernpatients:

1. If mpMRI is PRADS B (true negative or false negative)the patient will avoid a biopsy
under the proposed algorithm instead of undergoingRUEGB or TPUSGB under the current
algorithm.

2. If mpMRI is PRADS 4r 5 (true positive or false mmitive) ¢ the patient will undergo an
MRIGBRyuided biopsy instead of a TRUSGB

In highconcernpatients:

1. If mpMRI is PRADS B (true negative or false negative) the patient will undergo a
template biopsy. In this scenario there is no change from ciinm@anagement so there will
be no impact on therapeutic effectiveness.

2. If mpMRI is PRADS 4r5 (true positive or false positive) the patient will undergo an
mpMRI guided biopsy instead of a TRUSGB.

No studies were identified thahvestigatedchange m managementssociated with the introduction
of mpMRI for patientén Population 1

For men with a suspicion of prostate cancer, treatment decisions are made based on biopsy results.
Under the proposed management algorithms, mpMRI results will deternfingatients should
receive a biopsy. For men with suspected prostate cancefRABIS scoress than or equal t8 will

result in lowconcernpatients avoiding a biopsy; the therapeutic effect of this biopsy avoidance is
discussed in Section B5.2. Highncern patientswith a PIRADS scorkess than or equal t@ will
receive a systematic biopsy under current and proposed management algorithms.

Patientswith a PIRADS score dfor 5 will have a change in the type of biopsy they receive (change
from TRUGB or TPUSGB to MRIGB). Any change in management associated with this change in
biopsy is the subject of Applicatid®dA1424. The Assessment Group @A1424 has advised that no
studies investigating the change in management associated etitimnging froman USto a MRI
guidedbiopsy wereidentified. In addition, the Assessme@Gtoup for CA1424 has advised that no
peerreviewed literature has been identified investigating safety differences between biopsy
guidance techniques. Similarly, our own searchés the safety of prostate biopsy (Subsection B7)
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have not identified any literature on this topic. There is no evidence that safety outcomes are
different for transrectal biopsy performed under US or MRI guidance.

A recent systematic review by Schoots at (2015) compared TRUSGB to MRIGB. This review
determined that there is no difference in the diagnostic accuracy of USGB and MRIGB (cognitive,
US/MRI fusion or ugantry techniques) in the detection of prostate cantefhe equivalent
diagnostic accurac of the biopsy techniques suggests there will be no associated change in
management.

B5.2 THERAPEUTIC EFFEQUBES (INCLUDING IMPACT CEFFECT MODIFICAT)ON
(PoPuLATION)

Low-concernpatients: advice from the Applicant is th&0-40 per centof patients will havd>Caand
a total of 510 per centwill have clinically significartancer (which equates to 133%of cancers
being clinically significant).

mpMRITrue positive These patients have PCa and will receive a biopsy to guide the treatment
decision. Under current management these patients will receive a TROSTGPUSGB. Under the
proposed algorithm these patients will receive MRIGB. Using the approach recommended by Merlin
and Lemar{Merlin et al. 2013 no investigation of therapeutic effectiveness has beedartaken as
management ofthese patients is unlikely to change under the proposed algorithm owing to the
equivalent safety and accuracy of the biopsy types. Current treatment options for patients following
biopsy may includéSof low/intermediate risk diease, radical prostatectomy, radiation therapy,
androgen deprivation therapy, brachytherapy, high intensity focused US and/or chemotherapy
(Evans et al. 2033

mpMRIFdse positive These patients do not have PCa but have been incorrectly identified as having
cancer by mpMRI. Under current management these patients will receive a TRUSGB or TPUSGB.
Under the proposed management these patients will receive MRItGB.excted that biopsy of

any type will correct the misdiagnosis by mpMRI and these patients will not receive unnecessary
treatment. There will be no change in therapeutic effectiveness should the proposed items be listed.
No further investigation of therapeutieffectivenes$or this scenaridias been undertaken.

* There was no difference between cognitiMRIGB and TRUSGB for detection of clinically significant cancer.
While the review found that MRI/US fusion guided biopsy may have a greater diagnostic cacthaa
TRUSGB in the detection of clinically significant cancer, the authors of the review also detail a number of issues
with this result and state that it might be methodologically incorrect to conclude that MRIGB finds more high
grade cancer than TRUBGTherefore, in this assessment, only results on the detection of all cancer types
have been used as these were considered at less risk of bias and are informed by a larger evidence base.
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mpMRI True negative Thesepatients do not havePCaand have been accurately diagnosed by
mpMRI. These patients will avoid having a biopsy and therefore avoid the adverse events associated
with biopsy. The adverse events are discussed in Subsection B7.

mpMRIFalsenegative ThesepatientshavePCabut hawe been incorrectly diagnosed as cancer free
by mpMRI. Thesgatients will avoid the adverse events associated witliopsy as described in
Subegction B7 however, there will bea delay in the diagnosis of their disease. According to the
clinical algorithm dr the proposed service, these patients will beenaaluatedsix months after the
negative mpMRIthoughsome patiens may face additional delays. The impact of delayed treatment
for this group of patients has been investigat&gubsectionB52.6). Advicefrom the Applicant is
that most (6787%) of these patients will have low risk disease.

Highconcernpatients: advice from the Applicant is that 50 per cent of these patients will Rva
90 per cent of which will belinically significant. As all higioncernpatients will receive a biopsy,
regardless of the results of the mpMRI, no change in management and no chandperapeutic
effectivenessare expected for this population.

B5.2.1 LUTERATUREOURCES ANMBEARCHSIRATEGIESTHERAPEUTIC EFFEENBESS
(POPUILTIONL)

A literature search was conducted to identify studies that investigaiEtient outcomes associated
with adelay toPCareatment.

The medical literature was searched &t June2016 to identify relevant studies. The search was not
date limited.Searches were conductea the PubMed databasesearch terms are describedTiable
27.

Table27 PubMEDearchstrategy

Element of clinicalugstion |Search terms

Population (prostate) OR prostate[MeSH Terms]

Intervention ((((((deferred[Title/Abstract]) OR delay[Title/Abstract])) AND ((((therapy[Titl
OR treatment[Title/Abstract]) OR surgery[Title/Abstract]) OR
prostatectomy[Title/Abstract]))) OR ((((((((((((("false negative"[Title/Abstrac
negative[flé/Abstract]) OR missed diagnosis[Title/Abstract]) OR
untreated|[Title/Abstract]) OR "not treated"[Title/Abstract]) OR "inappropriat
treatment"[Title/Abstract]) OR wrong diagnosis[Title/Abstract]) OR
misdiagnosis[Title/Abstractfald&egatives|Titdistract]) OR false
negatives[Title/Abstract]) OR false reassurance[Title/Abstract]) OR
inaccuracte[Title/Abstract]) OR inaccurate[Title/Abstract]))

Comparator (if applicable) | NA

Outcomes (if applicable) | NA

Limits None

NA = napplicable
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B5.2.2 RESULTS OF HE LUTERATURE SARCH THERAPEUTIC EFFEENBESS
(PoPuLATION)

The PRISMA flowchast FigurelO provides a graphic depiction of the results of the literature search
and the application of the study selection criteaslisted inBox7 (Subsection A9)

The single reviewer who screenedudies by title and abstract also completed the full text
assessmentAll other studies that met the inclusion criteria are listedAppendix CStudies that
could not be retrieved or that met the inclusion criteria but contained insufficient or inadequate
data for inclusion are listed as Excluded StudiesppendixE

One systematic reviewas identified(van den Bergh et al. 201.30nly primary studies not included
in this systematic review were includé@dthe currentanalysis.

Figurel0 Summary of the process used to identify and select studies for the asse$gatant outcomes

Sudiesidentified through

database searching (n =
4,107)

Sudiesidentified through
hand searching (h =1)

Records excluded by title/
abstract (n = 3,845

\ 4

\ 4

Full-text articles assessed for
eligibility (n =263)

Full-text articles excluded (n = 256)
Inappropriate population (n =0)
Inappropriate intervention (n =0)
Inappropriate comparator (n =0)

\ 4

Y

Inappropriate outcome data (n = 155)
Population 1: Inappropriate study design (n = 75)
Systematic reviews Foreign language (n =7)
(n=1) Included in a systematic review (n = 19)
Primary studies
(n=6)
Population 2:
Primary studies
(n=1)

B5.2.3  RSK OBIASASSESSMENTHERAPEUTIC EFFEENESSPOPULATION )

Risk of bias of the systematic review wasessed using the AMSTAR t(fiea et al. 2007For the
included primary studies the Downs and Blamid was usedDowns and Black 1998
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The systematic review by van den Bergh et(aD13)failed to assess the quality of the included
studies;it did not assess any publication biasy include grey literatureand did not provide a list of
excluded studies. Thereforthis review is consided poor qualityTable83, Appendix }: However,

the review did provide adequate information about the included studies to enable data extraction
and the methodologidaissues of the review were not considered to impact the conclusions of this
assessment.

Overallthe primary studiesvere judgedto have amoderate risk of biagTable84, Appendix F)The
major limitatiors of the evidence baseere the potential for confounding variabggo influence the
results and potential issues with applicability. The population included in most studies was entirely
or mostly comprised ofpatients with low risk disease. Patients experiencing longer delays to
treatment also tended to be men with low risk disease. It is unclear to what extent this influenced
the results. Most studies measured the impaciadireatment delay ohpproximatelythree months.

This is likely to ba shorterdelaythan patients in our target population woukkperience(expected

G2 0SS x c¢ Y2yiKaiésby DosyeeSa{SONgandilLked etzl{202®)included
treatment delays of greater than one yeandincluded patients with low, intermediate and higisk
disease(Dong et al. 2016Loeb et al. 2016 Theefore, these studies wereconsidered most
applicable to this Assessment

B5.2.4 GHARACTERISTICS OEERHDENCIBASE

One systematiceview (van den Bergh et al. 20},3ncludingl? studies with34,517patientsand six
primary studiegBoorjian et al. 2005Dong et al. 2016Eroglu et al2014 Loeb et al. 20160'Kelly et

al. 2013 Redaniel et al. 20)3with an additional 32,504atients, that assessed the impact of
delayed treatment forPCawere identified See Appendix Cfor details on the individual studies
included in the evidence bas@ summary of the trial characteristics of studies providing evidence
relating to the health impact from the change in managemisrnrovidedn Table28.

The evidencebase to inform the impact on a delay to treatment was diverse with respect to
outcomes measured and study design. Length of datageasured by the studies ranged frdz¥4
months. Most studies (14/23) assessed the impact of a delay greaterttihae months compared

to a delayless tharthree months.Five studies in the systematic revieas well as Dong et 42016),
Loeb et al(2016),andh QY S f f(2013mssesskdthdimpact of a delagreater than sixnonths
(Dong et al. 2016Loeb et al. 201.60'Kelly et al. 2013 These studies were considered most
applicable tothis assessment as it is likely that patients would be reassessed within six months
following an mpMRI.
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Table28

Key features of the included evidence assessing impalagéd treatmeirt Population 1

Trial/Study|n Design/ Risk of |Patient population Key outcome(s) Result use
duration bias in
economic
model
van den |17 Systematic | Moderatq Patients receiving radi{ Survival, metastases | Used
Bergh et a| studies | review of locakherapy either formation, biochemical
(2013) 34,517 | level lll prostatectomy, radiatiq recurrence, exitapsula
patients | evidence therapy or both. extension, lymph node
Duration of involvement, positive
primary surgical margins, Glea
studies NR upgrade
Boorjian et 3,149 Prognosis | Moderatq Men with clinically Biochemical recurrenci{ Used
al. (2005) level 118 localised PCa treated
Median 5.4 radical prostatectomy
years (IQR
2.27.9)
Dong et al| 4,064 Prognosis | Moderatq Men with clinically Survival, metastases | Used
(2016) level 1B localised PQeeated wit| formation, biochemical
>12 months radiation therapy recurrence
Eroglu et | 290 Prognosis | Moderat¢ Men undergoing Gleason upape Not used
al. (2014) level 1B prostatect
NR Gleason score at
diagnosis was compar
to at surgery
Loeb et al.| 7,608 Prognosis | Moderatg Men with low risk PCa| Survival, extcapsular | Used
(2016) level 1B ( Gl eason O] extensiongositive
Median 8.1 entered an active surgical margins, Glea
years surveillance protocol w upgrade
subsequently were
upgraded t
06 Ke |l |350 Prognosis | Moderat¢ Men with low risk diseq Gleason upgrade Not used
al. (2013) level 18 (Gl eason O
NR ng/ml, -2, Not N1, not
M1
Redaniel ¢ 17,043 | Prognosis | Moderat¢ Men who were referreq Survival Used
al. (2013) level 1B a specialist following &
10 years positive biopsy
outcomes associated
the delay in referral we
analysed.

a NHMRCevel of evidence
PSA = prostate specific antigen, TX = local spread of disease, N1 = lymph node innetestatidisdébe, PCa = prostate

cancer

B5.2.5

OUTCOME MEASURES
(PoPULATION)

AND ANALYSIS THERAPEUTIC

See Appendix C foethils on the outcomemeasured in the included studies.

EFFEENBSS
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Due to the heterogeneous nature of the evidence bamepooled statistical analysis was performed

Instead results are discussed narratively below.

Adifference in survival, metastatic disease, biochemical recurrence,-eapaular extension, lymph

node involvement and positive surgical margins was considered potentially clinically signi
Upgrade of tumour Gleason score in isolation of othercoutes was not considered clinica
significant.

B5.2.6
(PoPULATION)

DOES THE CHANGE INNWGEMENTMPROVEHEALTH OUTCOMES

ficant.
[y

RESULTS OF TI¥STEMATICITERATURE REVIEWHERAPEUTIC EFFEENBSS

Summand Does imaging with mpMRI improve health outcomasefosuspected of having prost
cancer?

Lowconcernpatients(50% of patient in Population 1)

mpMRTrue positivdlo evidence that patients with a true positive will experience any change i
or change to health outcomes was identified.

mpMRFalse positivéto evidence that patients with a false positive will experience any change i
or change to health outcomes was identified.

mpMRITruenegativeThese patients will avoid having a biopsy and therefore avoid the ad
asso@ted with biopsy. The adverse events are discussed in Subsection B7.

mpMRFalse negativiéatients will avoid the adverse events associated with biopsy as described
B7. However, gepatients will be subject to a delay in the diagheisidistas&ystematic review of
literature has fouliile evidence thdelag in treatment of up to 24 monthspakttp a t iheatth
outcomes. This includes patients with high riskTdiesasesults are informedniegystematiceview
and six primary studies, all of which had a rhagleiskef bias.

Highconcernpatients(50% of patient in Population 1)

All higktoncermpatients will undergo a biopsy under both current and proposed management
evidence thaatients who undergo a biopsy of any type will experience any change in manage
to health outcomes was identified.

Summarybased on the current and proposed clinical algorithms, most patients will not have af
management feliag introduction of mpMRI beyond a change in the type of biopsy they recei
evidence that treatment decisions will be changed a¥f a @wige in biopsy technifjuere is ve

ate

N Managemer

N Mmanagemel

verse events

in Subsectiol
the

0s

algorithms. N
ment or chan

1y change to t
ve. There is r

y

limited evidence that for high risk disease a deltynémtt due to a false negative on mpME&
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compromise patient outcomes; however, most evidence indicates a delay will not impact| health outco
regardless of disease tiskhould be noted that the evidence base for each outcome \ezeryimiai

whenusing the GRADE tool reflecting the observational nature of the included studies and the poten
applicability issues of the included population.

As discussed above, only l@encernpatients with a negative mpMRI will have a potential change
to their health outcomesunder the proposed algorithm

For patients with a true negative result, health outcomes will be improved due to an avoidance of
the adverse eventassociated with biopsy (discussed in Subsection B7).

Patients with a false negativresult will avoid the adverse events associated with biopsy (discussed

in Subsection B7). However, these patients will experience a delayed diagnosis of their disease. The
summary of findings from the systematic literature review assessing the potemtact of this

delay isshown inTable29. The results from the individual studiescluding thos in van den Bergh

et al. (2013)are reported inAppendixH.

Table29 Summary of findings assessing wheth@elay in treatment due to a false negatiphlRchanges
patient outcomes in patients with prostate cancer

Outcomes Impact of delay |Patients/Studies |Quality of evidenee Importance
Overall surviviallowup | Delay did not imp4 41,146patients adad Critical
range 5 to 8 years overall survival | (5 studies) VERY LOW

(results from

studies)
Cancer free survival | Delay did not impg 8916patients adad Critical
followup median 5 yeal cancer free surviv| (2 studies) VERY LOW

(results froeh

studies)
Rate of metastases | Delay did not imp¢ 6,681patients adada Critical
formatiofollowup range rate of metastaseq (4 studies) VERY LOW
38 to 120 months formation (results

from 4 studies)
Biochemiceg¢currence | 3 studies reported 19768patients adada Critical
followup range 6 to 12( recurrence was | (14 studies) VERY LOW
months associated with

delayed treatment

11 studies reporte

no impact.
Extracapsular extensig Delay did not impg 16039patients aada Important
followup range 27 to 97 rate of extra (7 studies) VERY LOW
months capsular extensio

(results from 7

studies)
Lymph node involvemq Delay did not impg 3,605patients aé ad Important
followup range 38 to 17 rates of lymph nog (3 studies) VERY LOW
months involvemei(tesults

from 3 studies)
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Outcomes Impact of delay |Patients/Studies  |Quality of evidenee Importance

Positive surgical margj One study reporte| 14413patients aada Important
follow up range 6 to 97 a delay >9 monthg (6 studies) VERY LOW
months was associated w

an increase in the
rate of positive
surgical margins i
patients with
intermediate risk
disease. 8 studies
reported no impag
from delayed
treatment

a GRADBVorking Group grades of evigengatt et al. 2013

@ @ @ dHigh qualityWe are very confident that the true effect lies close to that of the estimate of effect.

d & aa Moderate qualityVe are moderately ctanft in the effect estimate: The true effect is likely to be close to the estimate of the
effect, but there ipa@ssibilitthat it is substantially different.

& G é & Low qualityOur confidence in the effect estimate is limited: The true effecttartiabg gifterent from the estimate of

the effect.

G & & & Very low qualityWe have very little confidence in the effect estimate: The true effect is likely to be substantially different from
the estimate of effect.

L Indirectnessas rated serious: thiés due to the delay in the included studies being shorted than what would likely be experienced by
patients in our population

2 Noting the small number of included studies; however both studies had >300 patients

3:Noting the small number of incdtiltids; however median sample size was >300 patients

Overall survival was reported by five studigsdrews et al. 2005Dong et al. 2016Korets et al.
2012 Redaniel et al. 2013un et al. 201 no statistical difference between patienwith delayed
treatment to immediate treatment were observefilelay was a median of three months in four
studies and up to 24 months in Dong et(2016).

Cancer specific survival was reported by two stu@fesdrews et al. 2009.oeb et al. 2016 neither

of which reported any difference in survival betwegroups. Andrews et al(2005) compared
patients receiving treatment less th&hl monthsfollowing diagnosiso those receiving treatment
more than 3.1 months post diagnosis. Loeb et (@016)compared delay lengths of less than 12
months 12-24 months and greater than 24 months.

The proportion of patients with metastases formatiovas reported by four studig@ndrews et al.
2005 Dong et al. 20160'Brien et al. 2011Warlick et al. 2006 Delyed treatment was not
observed to have any impact on the rates of metastatic disease in any study.

Biochemical recurrence post treatment was reported by 14 stu@hégrn et al. 2013Andrews et al.
2005 Boorjian et al. 2009Dong et al. 201,68Graefen et al. 200Khan et al. 200&Korets et al. 2012
Kwan et al. 2006Nam et al. 2003Nguyen et al. 20050'Brien et al. 2011Phillips et al. 200/A/an
den Bergh et al. 2010/ickers et al. 2006 Abern et al.(2013)found men with intermediate risk
disease had higher rates of recurrence when treatment was delayed more thannmamehs
comparel to patients receiving treatment within nine months. Nguyen et(2005)reported higher
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rates of recurrence in men with high risk disease with treatment delays greater than three months
compared to less than three months (55%rsus39%,pl' 1 ® 1 M n O @01H)reEporéd 12 yer cent
recurrence in patients with a treatment delay greater than six mortbspared to five per cent
recurrence in those treated within six monthBhe remaining eleven studies reportétht delayed
treatment didnot impact recurrence rates.

Seven studies reported no difference in rates of extapsular extension between patients receiving
immediate treatment compared to those receiving delayed treatmiiern et al. 2013Dall'Era et

al. 2012 Holmstrom et al. 2010Korets et al. 2012Loeb et al. 201,60'Brien et al. 201lvan den
Bergh et al. 2010 Threestudies also reported no difference in rates of lymph node involvement
(Khan et al. 2004Korets et al. 201,20'Brien et al. 201)1 Rate of positive surgical margins were not
observed to be impacted by delayed treatment instixdies(Abern et al. 2013Dall'Era et al. 2012
Holmstrom et al. 2010_ee et al. 2006_oeb et al. 201,80'Brien et al. 2011

Rates of Gleason upgrade were reported by 10 stu@iegrn et al. 2013Dall'Era et al. 203,Zroglu

et al. 2014 Holmstrom et al. 201 Karets et al. 2012Loeb et al. 201,80'Brien et al. 20110'Kelly et
al. 2013 Sun et al. 20L2van den Bergh et al. 20L,(five of which reported that delayed treatment
was associated with higher rates of Gleason upgradewever, Gleason upgrade does not
necessariljyindicate worse patienbutcomes;consequentithis outcome has low importarce and
was not included in the summary of findingsable29).

Overall,evidence is mixed as to whether patients with intermediate or high risk disedsbave
their health compromised by a delay in treatmeiowever, most studies reported delay did not
impact patient outcomes for patient with disease of any risk level.
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B6IMPACT OF REPEAT THSMONITORING

This section details the use of mpMRI in patiediagnsed with low or intermediate riskCa
undertaking A$Population 2)

No direct evidence was identified for Populatidrtherefore linked evidence approach was taken.
B6.1 REFERENCE STANDARD
This is as discussedSubgction B3.1.

B6.2 LTERATURESOURCES AND SEARCHRASEGIES DIAGNOSTIC ACCURACY
(POPULATIOR)

The search strategy used to identify diagnostic accuracy studies is described in Subsection B1.1.

B6.2.1 RESULTS QFTERATURBEARCHDIAGNOSTIC ACCURABIPULATIOR)

The PRISMA flowchast Figure5, Subsection Bl.grovides a graphic depiction of the results of the
literature search and the application of the study selection critagbsted inBax 4 (Subsection A9)

An overview of the studieased to inform the assessment of Populations2given inTable30. A
profile of each included studg given in Appendix C.

Those studies which technically met the inclusion criteria, but which ercidedfrom the results

section or metaanalyses, are listed iAppendixE The risk of bias associated with these studies is
discussed in Subsection B6.3 and the characteristics of the included studies are discussed in
Subsection B6.4.

A total of 16 primary studieincluding 1,367 patients that assessed the diagnostic accuracy of
mpMRI against prostate biopsy in patients, on eligible for ASprograms were identifiedTable30)
(Abd-Alazeez et al. 2014Almeida et al. 201,8Bonekamp et al. 2018le Cobelli et al. 201%elker et

al. 2016 Flavell et al. 20L4Viargel et al. 2012Mullins et al. 2013Porpiglia et al. 20L5Recabal et

al. 2016 Sahibzada et al. 2016&iddgui et al. 2015 Stamatakis et al. 2013¥0s et al. 2016Walton

Diaz et al. 201B/NVysock et al. 2006As described inubsections B3.2 anB3.4, only studies which
reported the use ofaRk! 5{ xn (KNBaKz2f R g&alyes iresulid fdrR SUliesh y (1 K ¢
usinga different thresholdare presented in Appendi®). Considering dg studies using the FRADS

% n O K Ngkatudad iRIEding23 patients were identified for Population @bd-Alazeez et al.
20143 Almeida et al. 201,6de Cobelli et al. 2015 lavell et & 2014 Porpiglia et al. 2015Recabal et

al. 2016.

mpMRI for prostate diagnostic scans for diagnosis of prostate cancer i MSAC CA 1397 83



Table30 Key features of the included evidecmmparing miglRI against prostate biopsy in Population 2

Trid/Study n Level of evidene(Risk of bias  |Key outcome(s) Result used in
metaanalysid

AbdAlazeez et g 137 k2 High TP, TN, FP, FN Used

(2014)

Almeida etal. |73 12 High TP, TN, FP, FN Used

(2016)

Bonekamp et al{ 50 k2 High TP, TNEFP, FN Not usedyther

(2013) threshold

de Cobelli et al. | 223 12 Unclear TP, TN, FP, FN Used

2015

Felker et al. 49 k2 High TP, TN, FP, FN Not usedyther

(2016) threshold

Flavell et al. 64 k2 High TP, TN, FP, FN Used

(2014)

Margel et al. 60 k2 High TP, TN, FP, FN Not usedyther

(2012) threshold

Mullins et al. 20] 37 114 High TP, TN, FP, FN Not useder
patientlata not
available

Porpiglia et al. | 120 L2 Unclear TP, TN, FP, FN Used

(2015)

Rebcal et al. 206 114 High TP, TN, FP, FN Used

2016)

Sahibzada et al| 100 114 Unclear TP, TN, FP, FN Not useder

2016 patientlata not
available

Siddiqui et al. | 60 k2 Unclear Not usedjiagnosti

2015 accuracy data nof
extractable

Stamatakis et all 85 12 High TP, TN, FP, FN Notusedpther

(2013) threshold

Vos et al. 2016 | 24 k2 High TP, TN, FP, FN Not used?HRADS
O 3

Walton Diaz et g 58 12 High TP, TN, FP, FN Not usedyther

(2015) threshold

Wysock etal. |21 12 Unclear TN, FN Not usedivariate

(2016) data not available

a |=systematic review of level Il studies; Il=a study of test accuracy with an independent, blinded compeesae with a valid ref
standard, among consecutive patients with a defined clinical présantttidy;bf test accuracy with aendéepblinded

comparison with a valid reference standard, amongeauoiive persons with a defined clinical preBEhtaticomparison with

reference standard that does not meet the criteria for lexdeéllideacBl3=diagnostic casmntrol study; IV=study of diagnostic

yield (no reference standard)

b f any domain the QUADABassessment of risk of bias was rated as high then the overall assessment was high. If no domain was
judged to have a high risk of bias but any domsdedwaslear then the overall assessment was rated as unclear. An overall rating of
low was only given to studies where every domain had a low risk of bias. The breakdown of risk of bias oy domain is provided
Subsection B3.3.

¢ Only TP, TN, FP df data were extracted from the primary studies, where sensitivity and specificity data only were reported then tl
was used to calculate TP, TN, FP and FN data.

d Onlystudies that reported bivariate dtagaccuracy outcomes perpatienbasishat usedafRADS O 4 threshol d w
included. So me-RADS theshadsthesesare gresantedseparately inGA\aibedikreshold refers to studies

that did not report what threshold they used or that used a systemR#iz8thana®ise the mpMRI images. These are also

presented impendix G

TP = true positivR, = false positifé&y = trel negativel-N = false negafi®®RADS Prostatémaging Reporting and Data System
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B6.3 RISk OBIASASSESSMENDIAGNOSTIGCCURACIPOPULATIOR)

Risk of bia®f the identified diagnostic accuracy studies was determined using a modified version of
the QUADAS quality appraisal toofWhiting et al. 2011 The QUADAS quality appraisal tool, with
triggering questionsand the criteria used to apply the tool is outlined ipp&ndix F while the

results are summarised ifiable85 (Appendix F)Quality appraisal was performed by oresearcher

and checked by a second. Any disagreement was resolved by consensus agreement with a third
researcher.

Risk of bias was assessed in four domains: patient selection, index test, reference standard, and flow
and timing. No stuigés wereexcluded die to an inappropriate risk of bias.

Ly GKS WLI 4 A S yfive studies SefeifdurdyfoChavR & MW risk/of biidevenstudies
were assessed to have an uraleisk of biaglue to a failure to report whether patient enrolment
wasconsecutivgnine studies) or a failure to adequately report inclusion and exclusion critevia (
studies)

Ly GKS WAy Rihestudies avéreXouriaovhhve g low risk of bifiareestudies(Flavell et

al. 2014 Mullins et al. 2013Stamatakis et al. 20} 3vere judged to have a high risk of bias for failing
to determine the threshold for a positive teatpriori. Fourstudies were assessed to haae unclear
risk of bias due to a failure to report whether the mpMRI results were interpreted without
knowledge of the biopsy resultshfee studies) and/or whether the threshold for a positive result
was determineda priori(two studies)

Ly (efr&ce Wthiddar@lomainrisk of bias was assessed to be lovivio studies, high irseven
studies due to a lack of blinding to the results of the index test and unclesvienstudies due to
inexplicit reporting of whether the reswdbf the reference test wre interpreted without knowledge

of the index test. All studies used a reference standard that was likely to classify to the condition
correctly; pathology from biopsy specimens was used in all studies.

Ly (0KS WT¥f2¢ bngRudyiiPorpidgliy @ 4. 20R)Avaskhssegsed as having a low risk of
bias. Sixstudies were assessed to have a high risk. This was due to the reference standard being
performed more than three months after the mpMRI images were obtained in some or all included
patientsin four studies In addition,Abd-Alazeez et al. (2014), Marget al. (2012) and Vos et al.
(2016) did not report results for all patientdline studies did not report the timing of the reference
standard in relation to the index test and were therefore judged to have an undigaof bias in

this domain.

There waso applicability issue identified relating to patient selection in any of the included studies.
Nine studies were assessed as having applicability issues relating to the indesftdstse none

used a Riv! 5 { cubgffiasa positive result. This apphbility issue was judged to be serious as the
threshold used in a diagnostic accuracy study will have a large impact on the sensitivity and
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specificity results. Due to this, studies with an applicability issue were not included in the meta
analysis of redts; however results from these studies are reported separately in Appe@dikhree
studies were assessed to havepatential applicably issue with respect to the reference standard.
Almeida et al. (2016), de Cobelli et al. (2015) and Porpiglia etCdl5 2ised prostatectomy, rather
than biopsy, as the ference standard.The impact ofthe differing reference standardsias
investigated using a subgroagmalysis.

B6.4 (HARACTERISTICS OF E THEVIDENCE BASE DIAGNOSTIC ACCURACY
(POPULATIOR)

Appendix Gontains tabulated details of the entire cohort of studies included in the evidence base
for Population 2Studieswhich did not have applicability issues with respect to patient selection and
the index test are discussed in detail in this section of téport. Theseincluded studies that
informed the estimates of sensitivity and specificftyr the clinical utility andeconomics sections of
GKS 1 3aS3aYSyiod ¢KS&S &I dzRAbSAlazdeNBal. RIBMAMBIMNBIR | 2
al. 2016 de Cobelli et al. 2015 lavell et al. 201 4Porpiglia et al. 201;3Recabal et al. 20}6

Selected characteristics of the key studies for Population 2 are presentabie3l.

Sudies that included patients oS programs were included. Studies where all patients were
eligible for A®ut elected to have prostatectomy were also included.

All included patientdiad tumours witha Gleasorscorelessthan or equal to sixMean patient age in

the key studies ranged from 58 63 years, while median age ranged fromt6066 years. This is
consistent with data from the Victorian Prostate Cancer Registry which reported a median age of 66
years for patientenrolled in ASMean PSA ranged from 4t8 6.5ng/ml while median PSA ranged
from 4.8to 5.4ng/ml. This is in line with data from the Victori@nostate Canceregistry that
reported 100per centof men with low risk disease and pér centof men with inermediate risk
disease enrolled in AS had a Pi8ss than10ng/ml (Victorian Prostate Cancer Clinical Registry
Steering Comntiee 2015. Overall the included population of the key studies was judged to be
consistent with the proposed population (Population 2) in the Protocol.

The included studies used 105 3.0T MRI, consistent with current clinical practice in AustraliafAl

the studies bar Flavell et al. (2014) performed T2, DW and DCE imaging. Flavell et al. (2014) did not
obtained DCE image3hree of the studies used prostatectomy as tteference standard while

three studies used TRUSGB with cogniliRRl targeed cores. Due to the imperfect nature of biopsy

as a reference standard, subgroup analysis by type of reference was performed to assess whether
this had any impact on the estimates of the sensitivity and specificity of mpMRI.
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Table31

Selected characteristics of the key diagnostic accuracy studiespfolation 2

Trial/Study Number of patient{Gleason score MRI details: Referencstandard
Country Age (years) PSA level (ng/ml)  |T details
Prospective or PSA density (ng/ml2) |Coil
retrospective? Contrast
AbdAlazeez et al. n=137 Gleaso® 6 150r3.0T TRUS + MRIGB
(2014) MRI+: mean 62.7 | MRK: median 7 PPAC 20 cores targeted
UK (SD5.8) (range 29) Gadoterate meglun| cores
Prospective MRIEQ 61.5 MREQ: median 8.3
(SD _5'7) | (range 2:37)
MRE: 59.4 (SD 8.1 MREmedian 5
(range 2-85)
Density NR
Almeida et al. (2016) n=73 Gleasol 6 1.57 Prostatectomy
Italy mean 63.0 Mear6.03(SD 1.98 PPAC
Prospective (SD 5.85) Mean 04(SD M5 Gadopentetate
dimeglumine
de Cobelit al. (2015) n=223 Gleaso® 6 1.51 Prostatectomy
Italy mean 62.75 Mear6.02(SD 1.9 PPAC + ERC
Retrospective (SD 8.28) Mean 0.13 (SD 0.04)| Gadobutrol
Flavell et al. (2014) | n=64 Gleason6 1.50r3D TRUS + MRIGB
USA median 60.7 Meamt.7 PPAC+ ERC 1214 cores +
Retrospective (range 45:14.5 | (ranged.69.7) NA targeted cores
NR
Porpiglia et al. (2015 n=120 Gleaso® 6 1.57 Prostatectomy
Italy median 65.0 MRI+:Median 7.0 PPAC + ERC
Retrospective (range 570 (IQR6.3910.2 NR
MR¥: median 5.75
(IQR 4.88.22)
MRI+: median 0.16
(IQR 0.1:B.24)
MR¥: median 0.13
(IQR 0.1:0.21)
Rebcal et al. 2016) | N =206 Gleaso® 6 1.50r 3.00 TRUS + ™MRIGB
USA median 63 Median 5.2 PPAC+H-ERC 14 cores + targeteq
Retrospective (IQR 5%8) (IQR 3.9.4) NR cores
Median 0.13
(IQrR 0.08.19)

a (nlypatientsvhoreceived 1.5T MRI were imaged using an endorectal coil

PPAC = pelvic phased array coil, ERC = endorectal coil, MRl = magnetic resonance imaging, MRI+=N{f¢ritiee, MRI
MRIEQ = MRI equivocal, PSA = prostate specific antigen, TRd&-utteasoundMRIGB = cognitive MRI guided biopsy, T =
tesla, SD = standard deviatQR = inter quartile range.

B6.5  OUTCOMHVIEASURES AMENALYSISDIAGNOSTISCCURACYPOPULATIOR)

To assess the diagnostic accuracy of the proposed test, studies were only included if they provided
data that could be extracted into a classic 2 x 2 table, in which the results of the index test or the
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comparator were crosslassifed against the results of the referenstandard, and Baye@heorem
was appliedTable32):

Table32 Diagnostic accuracy data extraction

- - Reference standard -

- - Disease + Diseasé -

Index test Test + true positive false positive Total test positive
Or comparator Tesfi false negative true negative Total test negative
- - Total withisease Total withodisease -

The primary outcome reported by all of the key studies, was the ability of mpMRI to detect any
upgrade in cancer in patients eligible for AS for previously diagrne€ed

Only studies that providegber-patient data were included in the metanalysis as t decision
whether to paform a biopsy is made on ger-patient basis in the clinical algorithm. No key study
was excluded from the metanalysis on this basis.

The bivariate model and hierarchical summary receiver operating characteristic (HSROC) analyses
were conducted for Population Zhe mixed modelling approach described by Reitsma et al. (2005)
wasused to provide estimated summaries of sensitivity and specificity and the correspondjey 95

cent confidence ellipse¢Reitsma et al. 2005The HSROC aue described byRutter and Gatsonis

was generated and the associatedrea under the arve AUQ was comparedacrossimaging
techniques(Rutter and Gatsonis 20DIHeterogeneity was estimated using visual insjmtiof the
prediction interval.

A priori it was determined that the type of reference standard would be investigated by subgroup
analysesNo other subgroup analgs were intended to be performed due to the small number of
key studies identified for Popation 2.No posthocsubgroup analyses were performed.

Estimates of sensitivity and specificity were performed for the detection of any cancer upgrade as
defined inTable33.

Meta-analyses were conducted in R i386 v 3.1.2 usingdthé | Rolackage(Doebler and Holling
2012. Publication bias was not sassed due to the inherent difficulty in estimating publication bias
for diagnostic studies and inaccusain interpretation of resultéMacaskill et al. 2070

5 Armitage, P, Berry, G & Matthews, INSS20i88cal methomsmedical researdhurth edn, Blackwell Science,
Oxford.
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B6.6
(POPULATIOR)

ISMPMRIACCURATE

RESULTS OF THBYSTEMATICLUTERATURE REVIEWIAGNOSTIC ACCURACY

Summanyd What is the diagnostaccuracy of mpMRI to detect upgrade cancer in patients on
surveillance?

Six studigsncluding 820 patiemtsredentified that reportquegpatienainalysis of the diagnostic acc
of mpMRb detect upgraded cant@atients on activevsillance programs. Pathology of samples ¢
by biopsy was the reference standard in three studies, while three studies used pathology
specimens. There were no applicability issues identified between the included key stydiesd
population in the Protocol. Only studieshassagnehreshold for-RIADS scoring as that stated i
Pr ot o eRADS 4foba pBsitive result) were included in this analysis.

For the detection of canpgradempMRI has a sensitifig0B% (95% ClI [74.6, 83.3]) and a spec
55.1% (95% CI [50.4, BpD@sults from metnalysis alixstudies includiBgOpatients).

The narro@5%confidencand prediction regions reflectsighdevel of certainty in the point estird
thelow level of heterogeneity present in the evider@gbigasap analysis by type of reference stan
not revealany statistical difference between studies using a biopsy reference standard a
prostatectomy samples.

It is therefore suggested that the diagnostic accuracy of mpMRI for detected upgraded cance
surveillance is inferior to TRUSGB or TRHE@Bality of the diagnostic accuracy outcomes was
using the GRADE tool reflectingribstent nature of ¢éheencéase in this population.

active
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Table33 Results of key accuracy trials compamuMRbgainstiopsy

Study ID Study characteristics Result Definition of upgraded
cancer

AbdAlazeez et al. (2014)| Prospective Sensitivity=77% Gl eason O7

UK No ERC Specificity=56%

Almeida et al. (2016) Prospective Sensitivity=76% Gl eason O7

Italy No ERC Specificity=43%

de Cobelli et al. (2015) | Retrospective Sensitivity=84% Gl eason O7

Italy ERC Specificity=52%

Flavelet al. (2014) Retrospective Sensitivity=79% Gl eason O7

USA ERC Specificity=58%

Porpiglia et al. (2015) Retrospective Sensitivity=73% Gl e a s extma cdp3ular

Italy ERC Specificity=62% disease, index tumour
v ol ume3ofxdtal 3
tumour vod u

Rebcal et al. 2016) Retrospective Sensitivity=82% Gl eason O7

USA ERC Specificity=57%

ERC = endorectal.coil

Table34 Summary of findings for the accuracynpMRIrelative torRUSGB or TPUSGB for the detection of
upgradel cancer in patients on active surveillapamgramsgssumed préest probability 030%)

Outcomes Intervention Quality of evidenee Importance
[95%CI]

Sensitivityo 79.3[74.6, 83.3] adad Critical

[95% CI] HIGH

Specificityo 55.1 [50.49.8] adaaa Critical

[95% ClI] HIGH

PPWo 59.4 [53.5, 65.0] adad Important

[95% CI] HIGH

NPWo 76.2 [70.1, 81.4] adad Important

[95% CI] HIGH

aGRADE Working Group grades of e\{@ayat et al. 2013

G & @ aHigh qualityWe are very confident that the true effect lies close to that of the estimate of effect.

G & a& Moderate qualityVe are moderately confideheieffect estimate: The true effect is likely to be close to the estimate of the
effect, but there is a possibility that it is substantially different.

G ad & Low qualityOur confidence in the effect estimate is limited: The true effect mayllipelifigstarfiiam the estimate of

the effect.

G & & & Very low qualityWe have very little confidence in the effect estimate: The true effect is likely to be substantially different from
the estimate of effect.

1 While the confidence intervals indi¢aggdl@vel of precision, the relatively moderate number of studies and the moderate median
population size may warrant dowmgieg®@ecision

Cl = confidence interval, PPV = positive predictive value, NPV = negative predictive value.

For the detectionof upgraded cancer in men enrolled in or eligible for AS programs, mpMRI was
estimated to have a sensitivity of 798r cent(95% CI [74.6, 83.3]) and a specificity of §fed cent
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(95% CI [50.4, 59.8]). The HSROC curve and summary estimate \pigh &ntconfidence region
and 95per centprediction region is provided iRigurell.

Figurell HSROC curve and bivariate model resulthdatiagosis of any cancer by mpMRI ap&ation 2.

05 1.0
|

Sensitivity
0

0.4

0.z

— mpMRI Confidence region
o — mpMRI HSROC 0O mpMRI data
=T mpMRI Prediction region " mpMRI summary estimate

0.0 0.2 0.4 0.6 0.8 1.0

Falze Positive Rate

The narrow confidence region reflects a high level of certainty irptiiet estimate The prediction
region almost overlaying the confidence region reflects the low level of heterogeneity prediet in
evidencebaseand reflects that future studies in this population will report results consistent with
the results of this metanalysis.

Subgroup analysis was undertaken to explore the impdaisinga W LJS NJef&réhdeCstandard
(prostatectomy compared to an imperfect reference standard (biopg¥able 35). No statistical
difference was found between the two groups. The inclusion of studies using prostate@sma
reference standard did not change the outcomes of the raatalysis; therefore, the overall results
were used to inform this Assessment.
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Table35 Subgroup analysis for the use of mpMRI to monitor patients in Population 2

Subgroup Patients/studies Sensitivity(%)[95% CI]  |Specificity(%)[95% CI]
All studies 820patients 79.3[74.6, 83]3 55.1 [50,49.8]
(6 studies)
Prostatectomyeednce 413patients 79.0{70.4, 85.6] 53.7[44.9,62.2
standard (3 studies)
Biopsyekrencestandard | 407patients 79.6 [72.7, 85.0] 56.7[50.3, 62]8
(3studies) 0.796 [0.727, 0.850]

Cl = confidence interval

B6.7 EXTENDED ASSESSMENRELIABILITY EVIREPOPULATIOR)

An assessment of the reliabijitof mpMRI using PRADS cabe found in Subsection B3.7 of this
report. No key study for Population 2 reported aagiditionalinter-reader agreement data than that

reported in B3.7.

B6.8 ASSESSMENT OF CLINIGALIT{POPULATIOR)

Summarnyd Does imaging with mpMRI improve healtbomes for men suspected of having prostate

cancer?

Lowconcernpatients advice from the Applicant is tHzB%0of patients will have their disease upgraded

while on active surveillance.

mpMRTrue positivilo evidence that patients with pdsiteve will experience any change in management

or change to health outcomes was identified.

mpMRFalse positive: No evidence that patients with a false positive will experience any change in manager

or change to health outcomes was identified.

mpMRITruenegativeThese patients will avoid having a biopsy and therefore avoid the adverse events

associated with biopsy. The adverse events are discussed in Subsection B7.

mpMRFalse negativémited evidence from a single study with a moderdi@siguggests delayed

treatment following upgrade of disease is not associated with increased rates of positive surgi

tal margins.

Highconcernpatients all highconcerpatients will undergo a biopsy. No evidence that patients who undergo
a biopsy of aihype will experience any change in management or change to health outcomes was identified.

Summary there is only limited, low quality evidence to support any comparison between mpMRI an

TRUSGB/TPUSGB with regards to any change in patient outconmidsbthadssariated with
introduction of mpMRI in this population.

the
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For men with a lowisk tumour who experience a disease progression whileA&treatment
decisions are made on the basis of biopsy results. Under the proposed management algorithms,
mpMR results will be used to decide if patients should receive a biopsy. For men with suspected
PCaa PIRADS scor¥awill result in lowconcernpatients avoiding a biopsy; the therapeutic effect

of this biopsy avoidance is discussedirbgction B5.2Highconcernmen with a PRADS scor&o

will receive a systematic biopsy under current and proposed management algorithms.

Patients who receive aRADS score dfor 5 will have a change in the type of biopsy they receive
(change from TRUSGB or TPUSGBIRIGB). Any change in management associated with this
change in biopsy is the subject of ApplicaticA1424. The Assessment Group for Applicatioh
1424 has advised that no studies investigating the change in management associated wetisusS
MRI guded biopsies was identified. In addition, the Assessment groug#dr424 has advised that

no peerreviewed literature has been identified investigating safety differences between biopsy
guidance techniques. Similarly, our own searches into the safgtyostate biopsy (Subsection B7)
have not identified any literature on this topic. There is no evidence that safetyomes are
different for transrectal biopsy performed under US or MRI guidance.

As described in Subsection B5.1, results from Schoads. €015) show no difference in accuracy
associated with biopsy type; therefore, there is unlikely to be any difference in management for
patients receiving a biopsy.

Low-concernpatients: advice from the Applicant is théetween30 and 35 per centof patients will
havetheir disease upgraded while g5

mpMRITrue positive These patients hav®Caand will receive a biopsy to guide the treatment
decision under current management these patients will receive a TRUSG or TPUSGB. Under the
proposed algorithm these patients will receive MRIGS&Ing the approach recommended by Merlin

and Leman(Merlin et al. 2013 no invesigation of therapeutic effectiveness has been undertaken

for these patients as treatment for these men is unlikely to change under the proposed algorithm
owing to the equivalent accuracy of the various biopsy types. Current treatment option for patients
following biopsy may includdurther AS radical prostatectomy, radiation therapy, androgen
deprivation therapy, brachytherapy, high intensity focused US and/or chemothdEamns et al.

2013.

mpMRIFalse positiveThese patients do not havBCabut have been incorrectly identified as by
mpMRI. Under current management these patients will receive a TRUSGB or TPUSGB. Under the
proposed management these patients will receMRIGB. It is expected that biopsy of any type will
correct the misdiagnosis by mpMRI and these patients will not receive unnecessary treatment.

mpMRI True negative These patients do not havBeCaand have been accurately diagnosed by
mpMRI. These patigs will avoid having a biopsy and therefore avoid the adverse events associated
with biopsy. The adverse events are discussed in Subsection B7.
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mpMRIFalsenegative These patients havBCabut have been incorrectly diagnosed as cancer free

by mpMRI. Thee patients will avoid the adverse events associated with biopsy as described in
Subsection B7. However, the patients will be subject to a delay in the diagnosis of their disease.
According to the clinical algorithm for the proposed service, these patigititbe reevaluatedwith

a PSA test (three to four months) and with a DRE (six to twelve moritBs)tee negative mpMRI.
Results from these followips wil determine whether an additional mpMRI scan is reqdjre
otherwise,patientsreceive a scan evetiiree yearsThe impact of delayed treatment for this group

of patients has been investigated in a systematic literature review (described below).

High-concernpatients: As all highconcernpatients will receive a biopsy, regardless of the results of
the mpMRI, no change in management and no charngeherapeutic effectivenesare expected for
this population. The basis for this ishe same as was discussed for higncern patients in
Population 1(Subsection B5)

No studies were identified that measut¢he change in management in Population 2.

The impact of delayetreatment in low-concernpatients with a false negative mpMRI result was
assessed in a systematic literature review. The details of this review are described in Subsection
B5.2.1.

One studywas identified that assessed the impact of a delay between cancer upstaging and
treatment (Hussén et al. 2015.

Hussein et al. (2015) included 219 men who were upgieNR Y Df S| a2y ¢ G2 Dt S|
median time between upgrading and treatment was 28 months (IQB2)&nd the median length

of follow-up was 59 months (IQR &B). A delay before treatment was not associatgih an

increase in the proportion gfatients with positive surgical margins (OR 1.01 (95% CI [0.97, p.65],

0.62)

B6.9 INTERPRETATION OFCEENCE OMONITORINGPOPULATIOR)

Six studies wer@aentified that reported gper-patient analysis of the diagnostic accuracy of mpMRI
to detect upgraded cancer in patients éisprograms. Pathology of samples obtained by biopsy was
the reference standard in three studies, while three studies used pathology of prostatectomy
specimens. There we no applicability issues identified between the included key studies and the
proposed population in the Protocol.

For the detection of cancer upgrade, mpMRI has a sensitivity of p&F.8ent(95% CI [74.6, 83.3])
and a specificity of 55.per cent(95%CI [50.4, 59.8]} results from metaanalysis of six studies
including 820 patients.

mpMRI for prostate diagnostic scans for diagnosis of prostate cancer i MSAC CA 1397 94



The narrow 95er centconfidence and prediction regions reflects the high level of certainty in the
point estimate and the low level of heterogeneity present in the emite base. Subgroup analysis by
type of reference standard did not find any statistical difference between studies using a biopsy
reference standard and those using prostatectomy samples.

No study reported any data on the reliability of mpM&1 monitoring patients onAS

The only change in management associated with the introduction of mpMRI for Population 2 is the
avoidance of biopsy by loaoncernpatients who have a negative mpMRI result. Patients for whom
this is a true negative will avoid the adversvents of biopsy. Patients for whom this is a false
negative will avoid the adverse events of biopsy at the expense of delayed treatment. A single study
with moderate risk of bias found delayed treatment was not associated with increased rates of
positive surgical margins; however, more research is required to confirm this result and to look at
other outcomes, for examplpatient survivaland other clinically relevant measures suclrates of
metastatic disease, extreapsular extension and lymph node/atvement.

Despite the inferior diagnostic accuracy of mpMRI compared to TRWEGBUSGBhe limited
evidence suggests that any delay in treatment will not impact patients overall outcomes. Therefore a
conservative approach has been taken angMRI is cosidered nornferior compared to current
management for patients iRopulation 2
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B7 BEXTENDED ASSESSMENTOMPARATIVE HARMS

B7.1SAFETY ORPMRI

Noneof the diagnostic accuracy studies reported on safety outcomes associated with mpMRI. While
MRI is considered safe for most patients, there are some potential adverse events associated with
the use of magnetic fields and contrast agents which @udined in this section.The following
presents safety information for MRI when used in the general population

THE STATIC MAGNETIELD

Safety issues to consider with strong static fields are interaction with implantable medical devices,
fringe fields, biologial effects, attractive force causing projectile hazards, ameraction with other
equipment(Schenck 2001&chenck 2000b

The strong magnetic field can affect implantable medical devices in exposed people. Any
ferromagnett component of an implantable device may experience both an attractive and a torque

force. Implantable medical devices can be pacemakers, prostheses, clips, stents and neuro
stimulators. It is important to check the MRI compatibility of an implantable padievice.

Acute cardiac effects have been occasionally observed in relation to-sraortexposure to static
magnetic fieldsabove 8T (World Health Organization 20Q6However, acute exposure tstatic

magnetic fields up to B is unlikely to hav ary adverse effect on healtiCNIRP 2004\ational

Radiological Protection Board 1991

TIME-VARYING MAGNETICLEE

In MR, three orthogonal magnetic field gradients are switched on and off to select the region of
diagnostic interest and to spatially encode thiRIsignals. The faster the sequence, the greater the
rate of change of the gradient fields used and the current dgrieduced in the tissue. The safety
concerns with the timesarying magnetic field gradients are biological effects, including peripheral
nerve stimulation, muscle stimulatigiikangariu A and Robitaille PML 2p@Ad acoustic noiséPrice

DL et al. 200IRANZCR 2007n most cases any discomfort can be managed.

RADIOFREQUENCY MAGNERIELDS
The main safety issues for radiofrequency (RF) fields udd&lare thermal heating leading to heat

stress induced current burns and contact burns.

Heat stress is of particular concern for some patients, such as those suffering from hypertnsion
those on drugs sch as diuretics or vasodilator€ardiovascular strain is an issue resulting from
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thermoregulatory responses to body temperatures raised over a short period of time by more than
0.5°C in vulnerable peop(€hellock FG 2001

OTHER CONSIDERATIONS

Claustrophtia can inhibit some patients from undergoing MRI scans. Sedation and general
anaesthetic are possible solutions for these patients, as well agpharmaceutical management
which may include educatioor continuous verbal contact with patiefiThorpe et al. 2008

Other patients at increased risk of harm from MRI are those with a previous reaction to gadolinium
chelate(discussed below)ther allergies, asthma, and patients with estage renal failurflICNIRP
2004). These patients may be imaged without the use of conteggnt or an alternative form of
imaging such as CT oray may be used.

SAFETY OFABROLINIUMBASED CONTRAST AGENT

mpMRI currently involves a sequence ofntrastenhanced imaging, requiring eompound for
contrast enhancementThe most commonly usedontrast agentsare gadoliniumbased. Eleven
studies reported on the safety of gadolinium contrast agéBlisemke et al. 2009avenport et al.
2014 Davenport et al. 20LEndrikat et al. 20155schwend et al. 201 Hamm et al. 1993Huppertz
et al. 2004 Ichikawa et al. 20L(Raman et al. 202Reimer et al. 1996Zeng et al. 2013 The nost
frequentadverse events resulting from the use of gadolinibased contrast ageniaclude

dyspnoea (11%)

nausea (1%)

headache (1%)

injection site pain/reactiofbruise (1%)
taste perversion (1%)
flushing (0.7%)

olfactory dysfunction (0.7%)
back pain (0.6%)

dizziness (0.5%)
vasodilation (0.5%)

rash (0.4%)

=A =4 =4 =4 -4 -4 4 -4 -4 4 4

Other adverse evestoccurring less than 0.1 per cewf patients were anincrease in blood
pressure, blood component change, diarrhpedry mouh, bundle branch block, sweating,
palpitation, injection site bruise, akathisia, paraesthesia, hypotension and anaemia. All of the
adverse everdare expected to be transient, and only one of the contresliated adverse events is
considered potentiallyerious (dyspnoea). The rate of severe respiratory motion artefact related to
dyspnoeawas significantly correlateth the literatureto a high (20 ml)dose of gadoxetic acid,
which is more than would reasonably be ug&@ ml)(Davenport et al. 2014
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https://en.wikipedia.org/wiki/Gadolinium

Overall, it appears gadolinitmased contrast agnts for MRI are generally safe to use in most
patients

JUMMARY

The most relevant safety issues associated with MRI are the risks associated with internal
ferromagnetic objects, and heat stress (particularly in patients with hypertermioaking diuretics

or vasodilatory There is a potential risk of contact burns if patient positioning is inappropriate.
Additionally, claustrophobia may prevent some patients from undergoing MRI scans. There are
limited adverse events associated with gadolinibased contrast agents. While it is recognised that
there are also potential risks associated with the use of strong magnetic fields, these are unlikely to
occur and are associated with higher field strengttsn those used in clinical practice. MRI is an
established technique and is considered safe for almost all patients.

B7.2 SAFETY OF COMPARATES T, BIOPSY

A systematic search was conducted on safety issues related to prostate biopsy. The search criteria
included primary studies or systematic revieweporting the safety ofTRUSGBr TPUSGBThe
PRISMA flowchaih Figurel2 provides a graphic depiction of the results of the literature search.
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Figurel? Study selection process fetudies assessing the safety of biopsy

*Loeb et al. (20E38)dence for bajtoups

B72.1 RSk OBIAS SAFETY OF COMPARASOR

The risk of bias in all studies used in the safgtion was assessed using an appropriate tool for
each study type.

Systematic review

The two included reviewChanget al. 2013 Loeb et al. 201Bwere appraised sing the AMSTAR

tool (Shea et al. 200{Table86, Appendix F)Chang et a(2013)did not report any methods and so

was considered a narrative review. Loeb et(aD13)was appraised as a systematic review.an
priori design was provided and a comprehensive literature seeoctducted. It is unclear how many
researches selected and extracted the studies. The characteristics of included studies were
provided; however, the quality assessment of studies was not documented. Studies were reported
narratively which is appropriate for a quantitative systematic review, itrislaar whether the
guality of the studies was used in formulating conclusions. Both studies were constdebedof
moderate risk of bias.
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