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Executive summary

The procedure

Cryotherapy is a procedure that can be used for recurrent or persistent prostate cancer
after radiotherapy. In the pasty2@rs there have beargk advances in cryoablative
technology, including the use of transrectal ultrasound guidance and urethral warming, as
well as the transition from liquid nitrogkiven to argon gdmsed systems, to reduce

the occurrence of peptocedural adverse ewerBoth secondnd thirdgeneration
cryotherapy take advantage of these technologies, the only difference between them
being the cryoprobe diameter. During a cryotherapy procedure, cryoprobes are placed
into the prostate gland. Argon gas expands indhabeln at the end of the probe,

reducing the temperature through the Jbutenson process, generating an ice ball.
Helium gas is then delivered to the needle to induce active thawing. Cancer cells are
ruptured and killed through the freeze/thaw cyclecéndecycle is highly

recommended to ensure complete destruction of malignant cells.

Neoadjuvant hormone therapy (NHT) may be prescribed to a proportion of patients
before salvage cryotherapy, with the intent of improving the clinical outcomes of
cryotherpy by shrinking the gland size, reducing tumour extension and decreasing
positive surgical margins.

Medical Services Advisory Committee i role and approach

The Medical Services Advisory Committee (MSAC) was established by the Australian
Government to stregthen the role of evidence in health financing decisions in Australia.
MSAC advises the Minister for Health and Ageing on the evidence relating to the safety,
effectiveness and cedtectiveness of new and existing medical technologies and
procedures, a@nunder what circumstances public funding should be supported.

A rigorous assessment of evidence is thus the basis of decision making when funding is
sought under Medicare. A team from Adelaide Health Technology Assessment, in the
Discipline of Public Hethl, School of Population Health and Clinical Practice within the
University of Adelaide, was engaged to conduct a systematic review of literature on
cryotherapy for recurrent or persistent prostate cancer after radiotherapy. An advisory
panel with experggn this area then evaluated the evidence and provided advice to
MSAC on the safety, effectiveness aneetfesitiveness of cryotherapy for recurrent or
persistent prostate cancer after radiotherapy.

MSACOs assessment of cryotherapy

Clinical need

Salvag cryotherapy is indicated for patients with biogs§irmed recurrent or

persistent prostate cancer after radiotherapy, with no clinical evidence of extraprostatic
extension or metastases, and with tolerance for spinal or general anaesthesia. In current
clinical practice in Australia, an extremely large proportion of patients (>95%) who fit

the selection criteria for salvage cryotherapy receicamtime ongoing hormone

therapy or watchful waiting. Other salvage treatment options, such as radical
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prostatectomy, higintensity focused ultrasound (HIFU) and brachytherapy, are rarely
performed.

Prostate cancer is the second most common malignant tumour in Australian males,
preceded only by nanelanoma skin cancer. In 2004, a total 3562%ew cases of

prostate cancer were diagnosed in Australia, corresponding to an astaralagésed
incidence rate of 163 per TW. Using data from the United States, it is estimated that
37.3percentof patients with prostate cancer undergo radiotherapy gsithary

treatment. Given the incidence of prostate cancer in Australia, it is expected that the
number of primary radiotherapy cases in Australia would be 5878 per year. The literature
indicated that between 10.0 and p&réentof patients treated byirary radiotherapy

would develop histologically confirmed recurrent or persistent prostate cancer; therefore,
the number of patients with radiation failure would range between 588 and 3374 per
year. Expert advice from the Advisory Panel and the applgpgeststhat between 10

and 33ercentof those patients with recurrent prostate cancer may be assumed to be
suitable for salvage cryotherapy. It is expected that the number of salvage cryotherapy
procedures performed in Australia would therefore be bheéi@ead 1113 per year.

Safety

In order to assess the safety of atzpsed salvage cryotherapy (xneoadjuvant hormone
therapy (NHT)) for the treatment of recurrent or persistent prostate cancer after
radiotherapy, the procedure was compared to othatiglbyecurative salvage

treatments: salvage radical prostatectomy (xNHT), salvage HIFU (xtNHT) and salvage
brachytherapy (xNHT). However, no studies comparing the safety of salvage
cryotherapy (xNHT) with these alternative treatments were identifiedeg&ight
uncontrolled case series and one case study reported on the safety of cryotherapy.

No procedureelated death or life threatening events were reported as a consequence of
cryotherapy. Rectaethral fistula was the most serious adverse event repiinted,
incidence rates rging between 0 and pdrcentduring followup periods of between

8.3 and 72.tonths. Between 60 and J@dcentof patients with potency before

salvage cryotherapy suffered impotenceppostdurally. Rates of urethral danhage
decreased with the use of urethral warming during cryotherapy procedures. Less than
onethird of patients developed urinary incontinence after cryotherapy. Urethral
sloughing, urethral stricture, bladder neck obstruction and urethral ulcer were also
observed as adverse consequences from salvage cryotherapy in pgrtedtbfl

patients.

Pain in the pelvis and/or perineal and/or rectum was the most common minor
complication resulting from salvage cryotherapy, with incidence rates of between 0 and
39.6percentreported during various follawp periods. Other minor adverse events
included urinary tract infection, scrotal swelling, transient haematuria, penile tingling
and/or numbness, and proctitis.

There was no evidence indicating that the smtigitmeedles (43) used for third
generation cryotherapy systems would result in better safety outcomes, when compared
with the 2.4nm or 3mm probes used in secegeheration cryotherapy.

Overall, without direct comparative data, it is not possiiavica conclusion on the
safety of salvage cryotherapy (xNHT) relative to other salvage procedures. However,
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naive comparisons with evidence from studies identified througystematic

searching strategies and the expert opinion of the Advisory Bgestssihat salvage
cryotherapy (xNHT) is likely to be as safe as or safer than salvage radical prostatectomy
(xNHT), salvage HIFU (£NHT) and salvage brachytherapy (tNHT). In addition,
cryotherapy, as an invasive procedure, is unlikely to be as safrestivertreatments

such as starmlone hormone therapy and watchful waiting.

Effectiveness

Twentyone uncontrolled case series were identified that investigated the effectiveness of
salvage cryotherapy (zNHT). None of the follgwperiods reported Ilyese studies

wer e i deam) ond fddwed patients for approximaieas; two reported a

mean followup period of longer thany2ars (2nonths and 3tonths); and the

remaining 18 studies followed patients for no more year2

The overl survival rates ranged between 92 anger@@ntwith mean followup

periods of between 8.3 andn3@nths. As reported in one studygear and-§ear

overall survival rates werep@rcentand 92percent respectively, in those patients who
were folowed up longer thany®ars or ears. No more thanp&rcentof patients

died from prostate cancer after salvage cryotherapy duringifopjewods ranging

from 8.3 to 24nonths.

Biopsyconfirmed diseadeee survival was achieved in 83.4 tof# dentof patients

who underwent routine biopsies and 50.0 t@pé&f&entof patients who had a biopsy
after having abnormal results in prostate specific antigen (PSA) testyaar R8A
control rates were reported as between 38 grat @éntby varous studies, where
different definitions of biochemical recurrefinee survival (BRFS) were used. If
0.5ng/mL was defined as the PSA-cfitvalue, #/ear PSA control was achieved in
59percentof patients. Risk factors for biochemical recurrenceaftage cryotherapy
included a PSA level of abovendiimL, a Gleason score of more than 6, and a clinical
stage of higher than 2b before primary radiotherapy. Local lymph node involvement and
distant metastases developed in O tgpgsc@ntof patientdollowing salvage
cryotherapy.

Patients recovered from salvage cryotherapy quickly and were required to stay in hospital
for no more than tlay. Although pogirocedure urinary and sexual dysfunction or
discomfort was expressed, patients reported gotiusiaals and quality of life (QoL)

in general after cryotherapy.

Based on the available evidence, salvage cryotherapy (tNHT) appears to be effective in
the short term for the treatment of recurrent or persistent prostate cancer after
radiotherapy. Its lgrterm effectiveness is still waiting to be proved. As no data

compared salvage cryotherapy (tNHT) against salvage radical prostatectomy (£NHT),
salvage HIFU (£NHT) and salvage brachytherapy (NHT), it was impossible to draw
any conclusions as to the camgive effectiveness of the procedure. However, as a
curative treatment, salvage cryotherapy is expected to be more effective than
conservative staradlone hormone therapy and watchful waiting.
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Economic considerations

As there was no evidence compahgage cryotherapy (NHT) with salvage radical
prostatectomy (£NHT), salvage HIFU (xNHT) or salvage brachytherapy (NHT), it

was impossible to determine if the procedure is as effective as, or more effective than, its
comparators. Therefore, only a finanocidence analysis was performed to identify the
likely cost impact of salvage cryotherapy, if it was to be listed on the Medicare Benefits
Schedule (MBS). Since ongoing hormone therapy and watchful waiting are currently the
major treatments for rada@tifailure, their costs are considered when estimating the
financial implications of salvage cryotherapy, even thoughlstedormone therapy

and watchful waiting are not appropriate comparators for the assessment of the safety
and effectiveness of otierapy. On the contrary, salvage radical prostatectomy, salvage
HIFU and salvage brachytherapy are not included in the financial analysis because these
procedures are performed in very few patients with recurrent or persistent prostate
cancer after radiwerapy; and their cost impact on both the government and the society

is relatively insignificant.

The estimate of the financial impact of salvage cryotherapy relied on the following
assumptions: that all patients with radiation failure would othermardged either by
standalone hormone therapy (80%) or watchful waiting (20%); {hextcadhtof

patients that undergo hormone therapy are treated with Goserelin and the remaining
50percentwith Leuprorelin; and that ongoing hormone therapy and watetiting

take place in private health care settings.

The expenditures related to salvage cryotherapy were calculated in separate scenarios:
where various proportions (10% and 33%) of patients with recurrent or persistent

prostate cancer after radiotipgrandergo salvage cryotherapy; where different numbers

(20 and 500) of cryotherapy procedures are performed per machine per year; and where
varied public to private patient splits (75:25 and 50:50) were used. The financial incidence
analysis was compleafurtheii the costs of cryotherapy relative to hormone therapy

vary over different time frames, as the expenditures on hormone therapy drugs for an
additional year greatly exceed those on fajpovisits and PSA testing after

cryotherapy. The analysesenggmplified by employing the base case where 2000

patients develop recurrent or persistent prostate cancer after radiotherapy per year, rather
than using the wide range of 588 to 3374

It was estimated that the unit qost cryotherapy procedure (including the costs of

work-up and posprocedural care) would be $24 in the first year if 20 procedures are
performed annually on one cryotherapy machine (based on the expected use for this
indication in one centre); an@$¥3 when the annual volume of procedures reached

500 (if the cryotherapy equipment is used at maximum efficiency). The high cost of
cryotherapy is mainly attributable to the expensive disposable Cryokit and gases ($8700).
The costs of followap after crgtherapy would be approximately $55 in the second year

and each year thereafter. The costs to the Australian Government for each cryotherapy
procedure would be $2809 for the first year, then approximately $40 for each additional
year.

Overall, a costawngto the government of salvage cryotherapy would range between
$688608 and $239439 in the first year, in different scenarios where various numbers
(50, 100, 165 and 330) of cryotherapy procedures would be carried out in a private
healthcare settingy Bhe end of the second year, the sahgould be about twice as
much as that in the first year.-iféar tseasepecific survival of 1@@rcentis
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achieved in patients who are treated by cryotherapy, the governmesdaweould
$3309892 to $1116 442 over the-gear horizon.

The cost to the Australian healthcare system is estimated to be bef@ésh0sand
$11039556 in the first year, incurringaatditionabst of $1712230 to $468032

relative to ongoing hormone therapy and watchitihg. The cost difference would

become narrower in the second and the third years. After that, cryotherapy would result
in cost savings. There would saangf $454151 to $3816370 over Years if all the

patients receiving cryotherapy lived lothgar Syears without experiencing treatment
failure.

It should be highlighted that the above cost implications of cryotherapy for recurrent or
persistent prostate cancer after radiotherapy are estimated d€X)priognof

patients who receive sgearyotherapy are disease free during fofigveriods.

Otherwise, additional costs would be incurred to both the Australian Government and
the healthcare system overall for the treatment of recurrence after salvage cryotherapy.

Expert opinion

It is the opinion of the Advisory Panel that, in current clinical practice in Australia, a vast
majority of patients with recurrent or persistent prostate cancer after radiotherapy receive
nortcurative ongoing hormone therapy and watchful waiting, due to comeethg

safety of salvage radical prostatectomy, salvage HIFU and salvage brachytherapy as well
as the unavailability of these curative treatments in some healthcare settings. The
Advisory Panel indicated that salvage cryotherapy would be a prefamrect tia

patients who meet the selection criteria. In current clinical practice, salvage cryotherapy
procedures after radiation failure are only performed in one centre in Australia.
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Introduction

The Medical Services Advisory Committee (MSAC) has dethiewse of cryotherapy,

a therapeutic interventifor recurrent or persistent prostate cancer. The MSAC

evaluates new and existing health technologies and procedures for which funding is
sought under the Medicare Benefits Scheme in terms of theieffafdtyeness and
costeffectiveness, while taking into account other issues such as access and equity. The
MSAC adopts an evideHz&sed approach to its assessments, based on reviews of the
scientific literature and other information sources, inclldifogl expertise.

The MSAC is a multidisciplinary expert body, comprising members drawn from such
disciplines as diagnostic imaging, pathology, surgery, internal medicine and general
practice, clinical epidemiology, health economics, consumer hdstitand
administration.

This report summarises the assessment of current evidence for cryotherapy for recurrent
or persistent prostate cancer after radiotherapy.

Rationale for assessment

Scanmedics Pty Ltd has submitted an application to the MSAC to éssesament
undertaken of the safety, effectiveness anéffestiveness of cryotherapy for
recurrent or persistent prostate cancer after radiotherapy.
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Background

Prostate cancer

The prostate is a walmhaped compound tubuloalveolar exocrine glahd ofale
reproductive system. It is located at the base of the urinary bladder, anterior to the
rectum. The prostate gland wraps around the first part of the urethra, which allows the
passage of urine and semen out of the penlEdseel). The gland has two functions:

to produce part of the nutrients (including calcium, zinc, citric acid, acid phosphatase and
albumin) in semen and to control urination by pressing directly against part of the
urethra (Braunwalket al 2001).

Figure 1 Prostate gland

Lreter

Bladder -
Seminal vesick \

Yas deferens
Prostate gland

Lrethra
Erectile tissue
Tests

Source: Strax 2006; used with permission

Prostate cancer is the abnormal growth of malignant cells in the prostate gland. Localised
prostate cancer is usually asymptomatic, but also may\pithsgymptoms such as

urinary retention, incontinence, haematuria (blood in the urine), pelvic pain, and urethral
or bowel obstruction (Braunwald et al 2001). As the cancer advances, the tumour invades
tissues surrounding the prostate gland, or metestasdistant locations in the body,

such as the bones, lungs and liver. Patients with advanced prostate cancer often develop
urinary symptoms (painful urination, urgency, frequency, hesitation, straining, dribbling

or haematuria), other local symptorosgtipation, low back pain or pelvic bone pain)

or general symptoms (unexplainable weight loss, loss of appetite, anaemia, recurring
fevers and so on) (Braunwald et al 2001).

Prostate cancer generally develops and progresses slowly. Thereforenbereat nu
younger patients with prostate cancer detected in its early stage have a long life
expectancy after treatment, while a large proportion of older patients die from diseases
other than prostate cancer (Brenner & Arndt 2005; Kessler & Albertset B003).
estimated that between 30 anp&@entof men aged over y@ars would have

evidence of prostate cancer if biopsied. However, only one in four of these cancers
would become symptomatic in their lifetime and just one in 14 would be the cause of
death (Abbas & Scardino 1997). Since it is still not possible to differentiate clinically
significant tumours from ndifie-threatening prostate cancers, screening for prostate
cancer using either a prostate specific antigen (PSA) test or a digitamaacsiozx
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(DRE) has been widely debated. Currently, poptetsmd prostate cancer screening is

not recommended by the Australian Prostate Cancer Collaboration, the Urological
Society of Australia and New Zealand or any Cancer Council in Austrahdagk/eh

definitive evidence of beneficial effects of such screening on patient outcomes, such as
mortality rates from prostate cancer and
MacKenzie et al 2007; The Cancer Council Australia 2007). HivweeR&A test has

been highly promoted at a community level, resulting in a high uptake level in general
practice. In 2007 the Australian Government reimbursed the c839629 PSA tests,

of which 8604 (62.4%) were for screening and case filizaicare Australia

2008a).

Primary treatment and treatment failure

Major primary treatments for prostate cancer include radical prostatectomy, external
beam radiotherapy (EBRT) and brachytherapy; the latter two are jointly termed
radiotherapy. Chemotheyapormone therapy, higitensity focused ultrasound

(HIFU), cryotherapy and watchful waiting are other potential primary treatment options.
Posttreatment PSA level has been widely recognised as an appropriate measure of
treatment response (Kuriyamal d981). The detection of biochemical failure after

radical prostatectomy is relatively straightforward, in that the source of PSA production,
the prostate gland, has been removed during the treatment. Therefore, the biochemical
recurrence after radicabgtatectomy is generally defined as a detectable PSA level
during followup (Nielsen & Partin 2007). However, the definition of biochemical failure
following radiotherapy is more complicated, because current radiotherapy technology
cannot remove all funatiing prostatic epithelium (Nielsen & Partin 2007).

A lack of consensus on biochemical failure after radiotherapy prompted the American
Society for Therapeutic Radiology and Oncology (ASTRO), in its 1996 Consensus
Conference, to formulate a standard iiefinof biochemical failure after radiotherapy

as Othree consecutive rises in PSA |level
hal fway between the nadir and the first r
and Oncology Consensus PanefL9%ccumulated clinical experience since has noted

the inherent limitations of this consensus definition, such as delays in the diagnosis of
treatment failures, difficulties in interpreting PSA results when hormone therapy is given

as an adjuvant treatnhesind biases in estimating exfeze survival through Kaplan

Maier survival analysis (Dudderidge et al 2007; Nielsen & Partin 2007). Therefore, the
second Consensus Conference, sponsored by ASTRO and the Radiation Therapy
Oncology Group (RTOG)in2008,vi sed the definition of reé
of 2ng/mL or more above the PSA nadir, with the date of failure being determined at
call d (Roach et al 2006). Once biochemica
be carried out to sehlstological evidence of prostate cancer before local salvage

treatments are considered. Other investigations, such as bone scan, abdominal and pelvic
magnetic resonance imaging (MRI), computed tomography (CT) and pelvic lymph node
dissection, are usuglhgscribed to rule out distant metastases or regional lymph node
involvement, as local salvage treatments are no longer suitable for these cases
(Dudderidge et al 2007; Galosi et al 2007).

The procedure

Cryotherapy is a method of killing cancer cellsghraprocess of rapid freeze and
thaw cycles (Pareek & Nakada 200&pas first used to treat prostate cancer in the
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1960s using a single liquid nitrogen probe (Gonder et al 1966). Early methods of
cryotherapy were associated with high rates of comp$icatich as incontinence,

urethral sloughingand rectairethral fistula formation (Lam & Belldegrun 2004).

Current methods of cryotherapylflel) have greatly reduced the rate of complications
through the usef transrectal ultrasound (TRUS) for treatment planning atichesal
monitoring of the placement of needles and the freezing process, and a urethral warming
catheter (33°C) to reduce the rate of urethral sloughing (Pareek & Nakada 2005).
Furthermorethe change of freezing agent from liquid nitrogen to argon gas has allowed
the use of smaller diameter needles in semoddhirdgeneration cryotherapy (&h#h

and 1.4 mm, respectively). The thinner probes used in-beganl cryotherapy systems
allowfor a direct transperineal placement of cryoprobes into the prostate gland (through
an interstitial radiotherapy or brachytherapy template). There is no need for an incision
kit or dilating sheaths, which are necessary for the liquid Ritesgeincryotrapy

system (Galosi et al 2007; Scanmedics Pty Ltd, 2067 (sz).

Argon gas is delivered under pressure into a chamber at the end of the needle, where it
expands and cools to beld#°C. This is knownsathe Jouldhomson effect, where
different gasses undergo temperature changes when depressurised (Lam & Belldegrun
2004). An ice ball forms around the needle, freezing the prostate and the tumour within
it (Figure2). Secondand thirdgeneration cryotherapy then employ helium gas to

produce active thawing, which ruptures and kills the cells in the prostate. This
freeze/thaw cycle (FTC) is repeated to ensure that all the cancer cells are destroyed
(Moreno et al 200). Patients have a urinary catheter inserted, in case of any temporary
incontinence, which is normally removed after several days. Cryotherapy can be
performed as an outpatient procedure but is usually associatethystof2

hospitalisation (Scanmed#tg Ltd 2007).

Table 1 Generations of cryotherapy (since 1995)
Generation Cryogen Thawing Probe Probe placemen! New characteristics
diameter
First Liquid nitroge Passive 3mm Requires tract  TRU&guided and manid
thawing dilation Urethral warming
Second Argon gas Heliumgas 3mm/ Direct puncture Template guidance
2.4mm with 2.4nm probe Computerised planning
system
Auto freeze control
Variable freezing length
probe
Third Argon gas Helium gas 1.47mm Direct punctur ~ Smaller probes
(17G)

Source: Shinohara 2007
TRUS: transrectal ultrasound

1urethral sloughing = necrotic tissumrfrthe prostate entering the urinary tract
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Figure 2 Cryotherapy for prostate cancer

Source: Galil Medical Inc 2007; used with permission
a: The prostate cryotherapy procedure; b: The ice ball

Intended purpose

Indications

Salvage cryotherapy is a local curative treatment and is indicated for patients:

1 with biopsyconfirmed recurrent or persistent prostate cancer after radiotherapy

1 with no evidence of extraprostatic extension or metastases

1 who ae fit for spinal or general anaesthetic

(Dudderidge et al 2007; Galosi et al 2007; Moreno et al 2007; Scanmedics Pty Ltd 2007).

A PSA level less than or equal tad/nL and a Gleason scotess than 8 are

suggested as elective indications for salmaglerapy after radiation failure, in that

patients who do not fall into this category have a high risk of concomitant or subsequent
unidentified micranetastatic diseases and therefore a high possibility of salvage
treatment failure (Dudderidge et @2@alosi et al 2007).

Relative contraindications to salvage cryotherapy include:

1 extensive defect of prostate tissue after previous transurethral prostate surgery

1 large prostate gland (overchd)

1 significant symptoms of urinary obstruction beforariezd

1 history of abdominoperineal resection for major rectal diseases, such as rectal cancer
or rectal stenosis

1The Gleason score is the sum of the differentiation grade scores of cancer cells from two sections of a
prostate cancer. The scale goes from 2 (well differentiated, least aggressive) to 10 (undiffeentiated, mos
aggressive) (Che & Grignon 2002).
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1 presence of fistula from inflammatory bowel diseases

(Cooperberg et al 20@Balosi et al 2007Scanmedics Pty Ltd 2007

Neoadjuvant hormone  therapy

Neoadjuvant hormone therapy (NHT) may be prescribed in combination with salvage
treatments, including cryotherapy, especially for those patients with large prostate glands
(over 5cnt). NHT contrasts with traditional adjuvant hormone theranailNHT is

usually given before, not after, salvage treatments, and does not continue during or after
mainstay treatments (Garnick & Fair 1997). The typical duration of NHdn#h3. It

is prescribed for the purpose, through androgen deprivatiopy@¥img the clinical

outcomes of mainstay treatments by diminishing the size of the prostate gland,
decreasing extracapsular extension, and reducing the number of positive surgical margins
(Aus et al 1998; Meyer et al 2001; Schulman et al 2000; Salb2EB2¢t A variety of

drugs, targeting different levels of glands in the endocrine system, can be used in NHT to
achieve androgen deprivation, in either a-siggta or doublagent regimerfrigure3)

(Garnick &Fair 1997; Hellerstedt & Pienta 2002; Patel et al 2006).

Figure 3 Levels for androgen deprivation
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Source: Hellerstedt & Pienta 2002
aThe adrenal gland producesol0% t he bodyo6s testosterone.
LHRH: luteinizing horrefeasig hormone; DNA: deoxyribonucleic acid
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Existing procedures

The clinical decisiemaking process concerned with the use of salvage cryotherapy in
the management of recurrent or persistent prostate cancer is preseiesi(page

15).

Radical prostatectomy after radiation failure is a local treatment modality with the longest
history among all salvage treatments (Lam & Belldegrun 2004). For patients with large
prostate glands, NH$ usually given in combination with salvage prostatectomy. By
removing the prostate gland, radical prostatectomy has the ability to eradicate the local
tumour, providing lonrterm diseasgpecific survival (Lam & Belldegrun 2004).

However, in clinical priee the surgical procedure is a challenging operation and has
poor acceptance due to significant pemposttreatment morbidity (Lam & Belldegrun
2004). The primary radiotheraplated tissue fibrosis and the merging of tissue planes
used for disseot complicate the salvage radical prostatectomy operation, resulting in
longer surgery time and more complications such as rectal injury, incontinence,
impotence and bladder neck stricture (Nguyen et al 2007).

HIFU is another potential option for salviigatment of recurrent or persistent

prostate cancer (Bong & Keane 2007; Dudderidge et al 2007; Galosi et al 2007). This
procedure kills cancer cells by using a lethal rise in temperature in the targeted prostate
gland (Dudderidge et al 2007). The repg@rtaaiising treatment effectiveness and
acceptable morbidity indicate that HIFU may potentially be a curative treatment option
after radiation failure (Dudderidge et al 2007). Salvage HIFU has become increasingly
diffuse in clinical practice in Australigégt opinion of the Advisory Panel).

Salvage brachytherapyifradiation) is a newly available treatment option for recurrent

or persistent prostate cancer after radiotherapy (Bong & Keane 2007; Dudderidge et al
2007; Galosi et al 2007). Although seserdies have reported the promising

effectiveness of salvage brachytherapy, it is not possible to make definitive statements
regarding its value, since its effectiveness may be offset by the relatively high risk of
grade 3 or 4 genitourinary and lowstrgatestinal toxicityncurred by rérradiation

(Bong & Keane 2007; Dudderidge et al 2007; Nguyen et al 2007). Salvage brachytherapy
is still in its embryonic stage and not well established in clinical practice.

Androgen deprivation as a stahohe teatment modality is not prescribed with curative
intent, so it is therefore reserved for men who are not fit for, have no access to, or
decline more invasive salvage treatments (Lam & Belldegrun 2004, I1zawa et al 2002).
Likewise, watchful waiting is anott@nservative management option for recurrent or
persistent prostate cancer after radiotherapy. In clinical practice an extremely large
proportion of patients (>95%) with radiotherapy failure undergo hormone therapy or
watchful waiting, since salvagdimeats are inaccessible to them (expert opinion of the

1 Genitourinary toxicity: grade 3: frequency with urgency and nocturia hourly or more frequently; dysuria,
pelvis pain or bladder spasm requiring regular, frequent narcotic; gross haematuria with/without clot
passagerade 4: haematuria requiring transfusion; acute bladder obstruction not secondary to clot passage,
ulceration or necrosis

Lower gastrointestinal toxicity: grade 3: diarrhoea requiring parenteral support; severe mucous or blood
discharge necessitating samipads; abdominal distention (flat plate radiograph demonstrates distended
bowel loops); grade 4: acute or subacute obstruction, fistula or perforation; Gl bleeding requiring
transfusion; abdominal pain or tenesmus requiring tube decompression dvéiosl (Radiation

Therapy Oncology Group 2008).
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Advisory Panel). Some of these patients are expected to resort to salvage cryotherapy if
this procedure becomes more widely diffused in Australia. However, due to-their non
curative nature, androgemeation and watchful waiting are not deemed as

appropriate comparators when assessing the safety and effectiveness of salvage
cryotherapy.

Comparators

The aim of this report is to evaluate the evidence of the safety, effectiveness and cost
effectivenessf salvage cryotherapy (z NHT) in the management of recurrent or

persistent prostate cancer after radiotherapy compared with salvage radical prostatectomy
(= NHT), salvage HIFU (+ NHT) and salvage brachytherapy (£ NHT).
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Figure 4 Clinical decision tree for localised prostate cancer

Biopsyi confirmed diagnosis of prostate cancer
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<
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aExternal beam radiation therapy or brachytfiéepyrent application is not seeking reimbursement for patients who have not received pRatemnytsatbatoitable for salvagménezincludeosevho
cannotolerat@naesthesia for major surgery, haverbwlitieshat make them unfit for surgery, or sidetige treatment optidlisryotherapy accessible to these patients, hormone therapy and watchful
might be replacegdoyotherapyNHT may be given in combination with these treatmémiaptions;therapy and watchful waiting are not prétbccitedive intenid, therefore, are not considered as
appropriate comparators for salvage cryotherapy.

HIFU: higimtensity focused ultrasound
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Clinical need for the procedure

In Australia prostate cancer is one of the eight cancers on which the National Health
Priority Area Cancer Control Initiative has focusddWA2007b). Prostate cancer is,

apart from nommelanoma skin cancer, the most common cancer diagnosed in Australian
males and the second leading cause of cancer deaths in males, preceded only by lung
cancer (AIHW 2007b). In 2004 there wergsBbnew caselsagnosed in Australia and

2792 deaths due to prostate cancer (AIHW 2007a). These figures represented

28.7per cent of all male cancers and p21/@entof all male cancer deaths for that year.

In Australia in 2004 the agfandardised incidence and addyt rates were 168

100000 and 33 per 1000, respectively (AIHW 2007a). The incidence of prostate

cancer increases with age, with the average age at first diagnosis yeang i69.5

Australian males in 2004. Prostate cancer is very rare oungaT yhan Sgears of

age; the incidence rate increasetlyedter that age, reaching 1011 pe®Q@@ men

aged 8%years or older. The mortality rate from prostate cancer has the same trend as the
incidence, reaching 788 per Q00 in males equalor older than 8%ears of age

(AIHW 2007a)Kigure5).

Figure 5 Age-specific incidence and mortality for prostate cancer, Australia, 2004
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No data were identified on treatment rates of primary prostate cancer in Australia. The
CancetAging Linked Database of the United States (US) showed that, o7 @lhigh

with incident prostate cancer diagnosed between 1999 and 2001, a t6téB 63349
underwent primary radiotherapy, including 2328 (22.9%) EBRT cases and 1467 (14.4%)
brachytherapy cases (Zhou et al 2008). Using the US data to estimate treatment rates in
Australia, it is assumed that $eentof the 15759 new cases of ptate cancer each

year (5878 men) may receive radiotherapy.
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The biopsyconfirmed recurrence rates for prostate cancer after radiotherapy vary
substantially between series. Older studies reported significamidspsyrates up to
93percent(Kabalinet al 1989). More recent studies indicate that between 10.0 and
57.4percentof patients receiving primary radiotherapy experience-tiophssned

radiation failure (Crook et al 2000; Pollack et al 2002; Pucar et al 2005; Zelefsky et al
2001). Crook ancblleagues attributed the reduction in bippsitive rates over time to

better understanding and more prudence in interpreting ambigueadiptstrapy

biopsies (Crook et al 1995, 1997a, 1997b, 2000). Changes in patient selection criteria for
primaryradiotherapy over time and advances in radiotherapy technology may also
account for the decrease in biepsyfirmed radiotherapy failure (Erlichman et al 1999).
Using the estimated 5878 patients who undergo primary radiotherapy per year in
Australia, theumber with recurrent prostate cancer after radiotherapy is therefore
estimated to be between 588 and 3374. From 1@¢éoc@htof those patients with

recurrent prostate cancer are assumed to be suitable for salvage cryotherapy (expert
opinion of the Agisory Panel; Scanmedics Pty Ltd 2007). It is therefore expected that
between 59 and 1113 patients would be candidates for salvage cryotherapy for recurrent
prostate cancer after radiotherapy.

Marketing status of the technology

All therapeutic products nkated in Australia require listing on the Australian Register
of Therapeutic Goods (ARTG). One arppased cryosurgical unit (manufactured by
Gilil Medical, Yokneam, Israel) is registered on the ARTG under the following item:

ARTG no. Product no. Product @scription Sponsor
144069 231903 Cryosurgical unit, genpuapose Scanmedics Pty Ltd
Source: Therapeutic Goods Administration 2008

Current reimbursement arrangement

Currently, there is no listing on the Medicare Benefits Schedule (MBS) for cryotherapy
for prostate cancer. The MBS items for the comparative potentially curative procedures,
prostatectomy and brachytherapy, are listeabie2. HIFU for prostate cancer is not

on the MBS list.

Table 2 Relevant MBS items for recurrent or persistent prostate cancer
MBS item Descriptor Fee Benefit
37210 PROSTATECTOMY, radical, involving total excision of the prostat $1439.00 $1179.25

nerves around the bladder and bladder neck reconstiheitigna not
service associated with a service to which item 35551, 36502 or 3
(Anaes.) (Assist.)

15338 PROSTATE, radioactive seed implantation of, radiation oncology ¢ $864.35 $648.30
using transrectal ultrasound guidance, fedpcafitatic malignancy at
clinical stages T1 (clinically inapparent tumour not palpable or visit
imaging) or T2 (tumour confined within prostate), with a Gleason s
than or equal to 7 and a prostate specific antigen (PSA) of Igssithe
to 10ng/ml at the time of diagnosis. The procedure must be perforn
approved site in association with a urologist.

Source: Medicare Australia 2008b

Some forms of NHT drugs are subsidised through the Pharmaceutical Beeefgs Sch
(PBS) Tabled). They may be used in a shagjent or a twagent modality. Many of the
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drugs are available in different concentrations and different forms (ie tablet or solution).
and are produced by differemanufacturers. Only a single form of each drug has been
described below. The cost of these treatments is likely to vary between patients, as drug
regimens will be tailored to individual needs.

Table 3 Potentially relevant PBS items for recurrent or persistent prostate cancer
Descriptor Example of form and quantity Dispensed price
for max. quantity

LHRH Goserelin acetate Subcutaneous implann®gbase) in dided $332.57
agonist injection syringe

Leuprorelin acetate IM irgction (modified release), powder for injectic $419.77

7.5mg with diluent infiled duathamber syringe

Nonsteroidal Flutamide 250mg x 100 tablets $212.60
ant Nilutamide 150mg x 30 tablets $236.13
androgen

Bicalutamide 50mg x 28 tablets $191.99
Steroid Cyproterone aceta 100mg x 50 tablets $169.33

Source: Medicare Australia 2008¢
LHRHILuteinizing hormamdeasing hormone
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Approach to assessment

Objectives

To determine whether there is sufficient evidence, in relation to safétyereffecand
costeffectiveness, to have argi@sed cryotherapy for the treatment of recurrent or
persistent prostate cancer after radiotherapy failure listed on the Medicare Benefits
Schedule.

Research questions
Safety

1. What is the safety of salvagetirerapy (xtNHT), compared to salvage
prostatectomy (£NHT), salvage HIFU (xNHT) or salvage brachytherapy (tNHT), in
patients with locally recurrent or persistent prostate cancer after radiotherapy who are
suitable for salvage treatment and fit for surgery?

2. What is the safety of salvage cryotherapy (tNHT), compared to salvage HIFU
(xNHT) or salvage brachytherapy (xNHT), in patients with locally recurrent or
persistent prostate cancer after radiotherapy who are suitable for salvage treatment but
not fit for or decline surgery?

Effectiveness

3. What is the effectiveness of salvage cryotherapy (tNHT), compared to salvage
prostatectomy (£NHT), salvage HIFU (xNHT) or salvage brachytherapy (tNHT), in
patients with locally recurrent or persistent prostate edteceadiotherapy who are
suitable for salvage treatment and fit for surgery?

4. What is the effectiveness of salvage cryotherapy (zNHT), compared to salvage HIFU
(xNHT) or salvage brachytherapy (xNHT), in patients with locally recurrent or
persistent mrstate cancer after radiotherapy who are suitable for salvage treatment but
not fit for or decline surgery?

Costeffectiveness

5. What is the cosdffectiveness of salvage cryotherapy (tNHT), compared to salvage
prostatectomy (xNHT), salvage HIFU (tNHT)salvage brachytherapy (fNHT), in
patients with locally recurrent or persistent prostate cancer after radiotherapy who are
suitable for salvage treatment and fit for surgery?

6. What is the cosgffectiveness of salvage cryotherapy (xtNHT), comparddagesa
HIFU (zNHT) or salvage brachytherapy (xNHT), in patients with locally recurrent
or persistent prostate cancer after radiotherapy who are suitable for salvage treatment
but not fit for or decline surgery?

Expert advice

An advisory panel with expeatia urology, radiology, medicine oncology, and consumer
issues was established to evaluate the evidence and provide advice to the MSAC from a
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clinical perspective. I n selecting member
approach the appropmatnedical colleges, specialist societies and associations, and
consumer bodies for nominees. Membership of the Advisory Panel associated with this
application is provided AppendixA.

Review of literature

Literature sources and  search strategies

The medical literature was searched to identify relevant studies and reviews for the period
between 1995 (or, if inception of the database was later, from that date) to November
2008, as cryotherapy using the afgglium system was fitssed in clinical practice in

the middle of the 1990s (Ahmed et al 2@@endixB describes the electronic

databases that were used for this search and other sources of evidence that were
investigated. Greyditaturéwas included in the search strategy. Unpublished literature,
however, was not canvassed as it is difficult to search for this literature exhaustively and
systematically; and trials that are difficult to locate are often smaller and of lower
methodlogical quality (Egger et al 2003). It is, however, possible that these unpublished
data could impact on the results of this assessment.

The search terms used to identify literature in electronic bibliographic databases on the
safety, effectiveness andt@ifectiveness of using cryotherapy for recurrent or
persistent prostate cancer after radiotherapy are also pres&mpet dixB.
Inclusion/exclusion criteria
In general, studies were excluded if they:

1 did notaddress the research question;

1 assessed salvage cryotherapy for recurrence or persistence of prostate cancer after a
primary prostatectomy rather than primary radiotherapy;

1 used liquid nitrogelbased cryotherapy;
1 did not report what generation of cryo#py was used;
1 did not address one of the yspeecified outcomes and/or provided inadequate data
on these outcomes (in some instances a study was included to assess one or more

outcomes but had to be excluded for other outcomes due to data inadequacies);

1 were in other languages and were of a lower level of evidence than that available in
English; or

1 did not have the appropriate study design.

4 Literature that is difficult to find including published government reports, theses, technical reports, non
peerreviewed papers etc.
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If the same data were duplicated in multiple articles, results from the most
comprehensive or most recent articlg were included.

The inclusion criteria relevant to each of the research questions posed in this assessment
are provided iBox1,Box2andBox3i n t he OResults®& section

Search results

The process of study selection for this report went through six phases:

1. All reference citations from all literature sources were collated into an Endnote 8.0.2
database.

2. Duplicat references were removed.

3. Studies were excluded, on the basis of the citation information, if it was obvious that
they did not meet the pspecified inclusion criteria. All other studies were retrieved
for full-text assessment.

4. Studies were includedaddress the research questions if they met tapemiéed
criteria applied by the reviewer on thetéxll articles. Those articles meeting the
criteria formed part of the evideti@ese. The remainder provided background
information.

5. The referenceslis of the included articles were pearled for additional relevant studies.
These were retrieved and assessed according to phase 4.

6. The evidencbase consisted of articles from phases 4 and 5 that met the inclusion
criteria.

Any doubt concerning inclusiaatphase 4 was resolved by consensus between the two
reviewers, with a third reviewer available (although not required) for adjudication. The
results of the process of study selection are proviBigaiig6.
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Fi

gure 6 Summary of the process used to identify and select studies for the assessment of
cryotherapy for recurrent or persistent prostate cancer

Potentially relevant studies identified in the literg
searches and screened foevatlri

Safety and effectiveness (n=1 418)

Studies excluded because did not meet the inclusi
criteria:

A 4

Safety and effectiveness (n=1206)

\ 4

Studies retrieved for more detailed evaluation:

Safety and effectiveness (n=212)

Studies excluded because did not meet inclusion

A 4

Safety and effectiveness (n=191) (li&mebindik)

A 4

Studies included in the systematic review:
Studies retrieved from the reference lists of the ing
articles which met the inclusion/exclusion criteria:

A 4

Safety and effectiveness (n=21)

Safety and effectiveness (n=0)

A 4 \ 4
Studies included in the systematic reviewligte@ Ifpppendi€):

Safety (n=18)
Effectiveness (n=20)

Source: adapted from Moher et al 1998
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Data extraction and analysis

A profile of kg characteristics was developed for each includedfgipdpdixC).

These study profiles described authors, publication year, location, the level of evidence,
guality assessment, study design, study population characygesttstervention,
inclusion/exclusion criteria, outcomes assessed andupllmaviod for each included

study.

Studies that were unable to be retrieved or initially appeared to meet the inclusion criteria
but contained insufficient or inadequate aata¢lusion are provided AppendixD.

Definitions of all technical terms and abbreviations are provided in the Glossary.
Descriptive statistics were extracted or calculated for all safety and effectiveness
outcomes in the inddual studies.

Validity assessment of individual studies

The evidence presented in the selected studies was assessed and classified using the
dimensions of evidence defined by the National Health and Medical Research Council
(NHMRC 2000).

These dimensisrTabled) consider important aspects of the evidence supporting a
particular intervention and include three main domains: strength of the evidence, size of
the effect and relevance of the evidence. The firstrdisndarived directly from the

literature identified as informing a particular intervention. The last two require expert
clinical input as part of their determination.

Table 4 Evidence dimensions

Type of evidence Definition

Strenth of the evidence

Level The study design used, as an indicator of the degree to which bias has beer
desigh

Quality The methods used by investigators to minimise bias within a study design

Statistical precision| The pvalue or, alternatively, the precision of the estimate of the effect. It refle
degree of certainty about the existence of a true effect

Size of effect The distance of the study esti may e
important effects in the confidence interval

Relevance of evidence | The usefulness of the evidence in clinical practice, particularly the appropria
outcome measures used

aSeeTables

Strength of th e evidence

The three subdomains (level, quality and statistical precision) are collectively a measure of
the strength of the evidence. The designations of the levels of evidence are shown in
Tableb.

Level

A studycomparing different generations of cryotherapy is still ranked level IV
interventional evidence, because the comparator used in the study is not salvage
prostatectomy, brachytherapy or HIFU as specified in the listed research questions.
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Table 5 Designations of levels of interventional evidence

Level | Interventioh

b A systematic review of level Il studies

Il A randomised controlled trial

IFL A pseudorandomised controlled trial
(ie alternate allocation or some other method)

-2 A comparative study with concurrent controls:
Nonrrandomised, experimentdl trial

Cohort study

Casecontrol study

Interrupted time series with a control group

]3¢ A comparative study without concurrent controls:
Historical control study

Two or moenglearm studies

Interrupted time series without a parallel control group

\Y Case series with either-fasitor prest/postest outcomes

Source: NHMRC 2005

aDefinitions of these study designs are provided in NHMRC&08Gysermatieview will only be assigned a level of evidence as

high as the studies it contains, excepting where those studies are of lev@hiseatistemoaudes controlled kefdedter (pre

test/podtest) studies, as well as indirect comparistilisngeAivs B and B vs C to determine AGan@aring singlem studies (ie

case series from two studies).

Note 1Assessment of comparative harms/safety should occur according to the hierarchy presented for each of théthesearch questions
theproviso that this assessment occurs within the context of the topic being assessed. Some harms are rare aagteaadot feasibly b
within randomised controlled trials; physical harms and psychological harms may need to be addressedigpglifierem &ty

diagnostic testing include the likelihood of false positive and false negative results; harms from scrdimad ofdaide #iarhke

and false reassurance results.

Note 2When a level of evidence is attributed indha tlocument, it should also be framed according to its corresponding research
question, eg level Il intervention evidence; level 1V diagnostic evid2pecegtaaidlevidence.

Quality

Study quality was assessed using the critical appealdatsiprovided ifiable6. The

appraisal of comparative intervention studies pertaining to treatment safety and
effectiveness would have been undertaken using a checklist developed by the NHMRC
(2000). This chklist would have been used for systematic reviews / health technology
assessment (HTA) reports, randomised controlled trials, cohort studies@ndroase

studies (if they were available). Uncontrolled ksfick&ter case series are a poorer

level ofevidence with which to assess effectiveness. The quality of this type of study
design was assessed according to a checklist developed by the United Kingdom National
Health Service (NHS) Centre for Reviews and Dissemifdtemmet al 2001)

Table 6 Quality checklists
Study type Checklists
Systematic reviews / HTA eeport | NHMRC Checklist Table 1.4 (NHMRC 2000)
Randomised controlled trials NHMRC Checklist Table 1.4 (NHMRC 2000)
Cohort study NHMRC Checklist Table 1.4 (NHMRC 2000)
Casecontrol NHMRC Checklist Table 1.4 (NHMRC 2000)
Intervention case series NHS CRD QuglAssessment Scale (Khan et al 2001)

Statistical precision

Statistical precision was determined using standard statistical principles. Small confidence
intervals and-palues give an indication as to the probability that the reported effect is
real and nioattributable to chance (NHMRC 2000).
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Size of effect

For intervention studies on salvage cryotherapy it was important to assess whether
statistically significant differences are also clinically important. The size of the effect
needs to be determinedwasl as whether the pBrcentconfidence interval includes
only clinically important effects. Rank scoring methods were used to determine the
clinically important benefit of the size of the effect in studies, as well as the clinical
relevance of the ednce in controlled studies (NHMRC 2000).

Relevance of evidence in individual studies

Similarly, the outcome being measured in the studies should be appropriate and clinically
relevant. Inadequately validated (predictive) surrogate measures of astéuaatly

outcome should be avoided (NHMRC 2000). When assessing the safety and
effectiveness of salvage cryotherapy, rank scoring methods were used to determine the
clinical relevance of the outcome being assessed in any controlled studies (NHMRC
2000).

Assessment of the body of evidence

Appraisal of the body of evidence was conducted along the lines suggested by the
NHMRC in their guidance on clinical practice guideline development (NHMRC 2005).
Five components are considered essential by the NHMRQuddjiag the body of
evidence:

1 the volume of evidenéavhich includes the number of studies sorted by their
methodological quality and relevance to patients

1 the consistency of the study restiltdhether the better quality studies had results of
a similamagnitude and in the same direction, ie homogenous or heterogenous
findings

1 the potential clinical impatappraisal of the precision, size and clinical importance
or relevance of the primary outcomes used to determine the safety and effectiveness
of thetest

1 the generalisability of the evidence to the target population

1 the applicability of the evidericmtegration of the evidence for conclusions about
the net clinical benefit of the intervention in the context of Australian clinical practice.

A matrix br assessing the body of evidence for each research question, according to the
components above, was used for this asses3alele?) (NHMRC 2008)0Once the

results of the studies had been synthesised, thé @veshision as derived from the

body of evidence was presented to answer each clinical guesien t he o6 Di scus
sectionpagesh).
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Table 7

Body of evidence assessment matrix

A

B

C

D

Component

Excellent

Good

Satisfactory

Poor

Evidence base

Several level | or |
studies with low rig
of bias

One or two level Il
studies with low risk
bias or a systematic
review / multiple levg
Il studies with low ri
of bias

Level Il studies with
low rik of bias, or leyv|
| or Il studies with

moderate risk of biag

Level IV studies, or
level | to 1l studies
with high risk of bia|

All studies Most studies Some inconsistency| Evidence is
Consistenc consistent consistent and reflectingemuine inconsistent
y inconsistency may b| uncertainty around
explained clinical question
Very large Substantial Moderate Slight or restricted

Clinical impact

Generalisability

Population(s
studied in body of
evidence are the
same as the targe
population

Population(s) sted
in body of evidence
similar to the target
population

Population(s) studie
in body of evidence
differ to target
population but it is
clinically sensible to
apply this evidence t
target population

Population(s) studig
in body of evidence
are diffrent to targe
population and it is
hard to judge whet
it is sensible to

generalise to target
population

Applicability

Directly applicable
to Australian
healthcare context

Applicable to
Australian healthcarg
context with few
caveats

Probably appli¢alio
Australian healthcarg
context with some
caveats

Not applicable to
Australian healthcal
context

Source: NHMRC 2008
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Results of assessment

Is it safe?

Argonbased cryotherapy for treatment of recurrent or persistent prostate cancer after
radiotherapyas assessed in terms of possible patient harms that may result from the
procedureBox 1 outlines the inclusion criteria determined a priori for the assessment of
the safety of using salvage cryotherapy. Wdeksludies where an overlap of results
was evident, but there may still be some remaining overlap in study populations in
studies from the same-gothors or institutions.

Box 1 Inclusion criteria for studies assessing the safety of salvage cryotherapy for
recurrent or persistent prostate cancer after radiotherapy

Research question

1. What is the safety of salvage cryotherapy (+NHT), compared to salvage prostatectomy (xNHT), sa
(xNHT) or salvage brachytherapy (tNHT&nits path locally recurrent or persistent prostate cancer af
radiotherapy who are suitable for salvage treatment and fit for surgery?

2. What is the safety of salvage cryotherapy (+tNHT), compared to salvage HIFU (+NHT) or salvage
(xNHT) ni patients with locally recurrent or persistent prostate cancer after radiotherapy who are su
treatment but not fit for or decline surgery?

Characteristics Criteria

Population 1. Patients with locally recurrent or persistent prastagftes radiotherapy who are
suitable for salvage treatment and fit for surgery
2. Patients with locally recurrent or persistent prostate cancer after radiotherapy
suitable for salvage treatment but not fit for or decline surgery

Intervention Salvage cryotherapy (afigased) (zNHT)

Comparators 1. Salvage prostatectomy (£NHT), salvage HIFU (xNHT) or salvage brachytheray
2. Salvage HIFU(£NHT) or salvage brachytherapy(xNHT)

Outcome Primary major treatmeinduced complications, etjtfateenal failure, fistula, change in

continence, change in potency, urethral sloughing, urethral stricture, bladder neck
haemorrhage, major infection, anaemia, liver problems, enlarged breasts, blood cl
Secondariyminor treatmenducd complications, eg probe site pain, scrotal swelling,
haematuria, bleeding not requiring transfusion, minor infection, transient incontiner
Study design Randomised or ramdomised controlled trials, cohort studies, registers, case series

repots or systematic reviews of these study desiggsteMuastic reviews, abstracts,
editorials, animalyitto and laboratory studies were excluded.

Search period 199%11/2008

Language NonrEnglish language articles were excluded unless theyappaadeda higher level of]
evidence than the English language articles identified.

Complications were classified as either primary or secondary, based on the severity of the
adverse eventB@x 1).

This review des not include a systematic assessment of the safety of salvage radical
prostatectomy, salvage HIFU or salvage brachytherapy. The safetybats@djon

cryotherapy for recurrent or persistent prostate cancer after radiotherapy failure relative
to the comprators was initially planned, but no comparative studies were identified. An
overview of the safety considerations concerning the alternative salvage treatments for
recurrent or persistent prostate cancer after radiotherapy, informed by articles identifie
during the process of study selection and by expert opinion of the Advisory Panel, is
presented i n thecosrescitd eornad6iOarhsedr (rped geev ant
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Primary safety outcomes

Major complications

There were no comparatistudies identified that fitted the selection criteria determined
a priorifor assessing the safety of afigased cryotherapy as a treatment for recurrent
or persistent prostate cancer after radiotherapy.

A total of 18 uncontrolled petst case seri@svel IV intervention evidence) reported

on major complications as a result of alggmed cryotherapy for recurrent or persistent
prostate cancer after radiation failliedle8); studies are listed in ordecofotherapy
generation, quality, and then sample size). NHT was used in combination with salvage
cryotherapy in all but three case series (Clarke et al 2007; Cytron et al 2003; Eisenberg &
Shinohara 2008). The thgdneration cryotherapy with thinneoongedles (1@) was
investigated in eight studies. Another three case series included batidtkedond

generation cryotherapy. Secgaderation cryotherapy was given to patients following
radiation failure in the remaining seven case series, dnubnthree studies had a

minority of patients who underwent liquid nitrelgased instead of argbased

cryotherapy. This includes the largest case series identified, which involved 187
cryotherapy procedures, reported by Ng et al (2007) in-quzdibgstudy. Those case

series investigating thigdneration cryotherapy were relatively small, with the largest
sample being 55 procedures in | smail et a
identified providing results in terms of major complicatiiog/fiog thirdgeneration
cryotherapy. The study profiles for all included studies are liggemdixC.

There were no deaths or-lifgeatening events (such as cerebral vascular accident, renal
failure, sepsis or deep veirothbosis) reported as a direct result of the drgsed
cryotherapy procedure.

Pertoperative significant complications were reported by Cresswell et al (2006) in a
moderateguality study involving 20 procedures. In their study one case of significant
haematuria occurred immediately after the-tf@érderation cryotherapy procedure. This
patient was sent back to the operating theatre for a cystoscopic bladder washout.

The major direct posteatment complications reported by included studies were recto
urehral fistula, incontinence, impotence, urethral sloughing, urethral stricture, bladder
obstruction and urethral ulcer. Fistula is the most serious complication of salvage
cryotherapy for prostate cancer following radiation failure. The rates-wfabrab

fistula after cryotherapy ranged from O tp&tent | n Ng -cqualtyeabed s good
series (2007) of 187 salvage cryotherapy procedures, three casesathratfistula

(2.1%), indicating an open repairing operation, were observeda@fteiosdicst

generation cryotherapy. Ismail et al (2007) compared the rates of complications between
third- and secongdeneration cryotherapy in a higfality case series. No significant
difference was observed in the rates of-tgetbrral fistula beten patients treated by
third-generation cryotherapy and those who underwent sgEoerction cryotherapy

(1.8% vs 0%, p=0.550). In a highality case series Gowardhan et al (2007) explored the
relationship between the incidence of-palsiage treatmemctcurethral fistula and

the primary radiotherapy modality. During a fellpyeeriod of 19nonths, a total of

three cases of reetiwethral fistula (7.1%) were reported as a result of the third

generation cryotherapy procedure. Of the three patiemtsad brachytherapy as their
primary treatment, making the reatethral fistula inciden28.0percentin this patient

group. This figure was significantly higher than tipe&éntfistula rate in patients
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who underwent EBRT as their primary treatinsuggesting that previous

brachytherapy may be a risk factor for fexthral fistula following salvage

cryotherapy. A total of ten studies (Clarke et al 2007; Cresswell et al 2005; Cytron et al
2003; de la Taille et al 2000a, 2000b; Eisenbergo&aaiA008; Ghafar et al 2001;

Han et al 2003, 2004; Zisman et al 2001) did not observe any caserethezto

fistula as a major complication after cryotherapy. However, their relatively small sample
sizes (none involved more than 50 patients) shetddken into account when

interpreting the absence of reatethral fistula. Vesiaoethral fistula beyond the

external sphincter was reported imp@@entof patients in one study (Chin et al 2001).

Impotence was very common after salvage crymtheiigh incidence rates ranging

from 80 to 10@ercent The largest case series reporting impotence after salvage
cryotherapy procedure was Ismail et al (2007). In thiguailily case series, the authors
observed that 84 out of 100 patients (84%y)ierped impotence after arguased
cryotherapy. In addition, this study also reported a higher incidence of rate of impotence
for third-generation than secegdneration cryotherapy (90.9% vs 80.0%, respectively,
p=0.042). However, caution should be eseatavhen drawing a conclusion from this

result, as no data on the incidence rates of impotence before the salvage cryotherapy
procedure were provided. Therefore, it is impossible to ascertain whether the difference
was attributable to the generation pbttrerapy systems or to the type of primary
radiotherapy. A total of three case series of moderate quality reported the incidence rates
of impotence before salvage cryotherapy (Chin et al 1998; Eisenberg & Shinohara 2008;
Han et al 2003). Authors of thesedies observed extremely high rates of impotence,
ranging from 71.@ercentto 100percent before salvage cryotherapy was carried out.

After the procedure, &0 100percentof patients who had potency before salvage
cryotherapy developed impoteride results demonstrated that both primary

radiotherapy and salvage cryotherapy were significant risk factors for impotence.
Therefore, the high rate of impotence after salvage cryotherapy was attributable to the
cumulative influence of these two treatment

The incidence of incontinence varies when
of urinary control, which indicates at least one pad withougstor further
incontinence el ated medical and/ or surgical I nt e

incantinence, between 0 and 33e8centof patients experienced incontinence after
salvage cryotherapy. In a Figlality case series with the largest sample size, Ng et al
(2007) observed that five out of 187 patients (2.7%) lost their continenceafter salv
cryotherapy. All five patients needed an artificial urinary sphincter inserted to regain their
urine control capacity. The second largest study included was by Chin et al (2001). A
total of 118 patients were recruited in this modgualéy study, Wi 107 patients
undergoing an argdrased cryotherapy procedure and another 11 cases undergoing
liquid nitrogerbased cryotherapy. However, the data on incontinence rate for each
generation of cryotherapy was not available. Therefore, it is impossirevtoether

the high rate of incontinence (33.3%) from this study was attributabledodesone
generation cryotherapy (or both).

One case series compared the incidence rates of incontinence betweentaseargon
cryotherapy systems using diffeisizes of cryoneedles (Ismail et al 2007). The authors
reported a 7.Bercentincontinence incidence rate in patients who underwent third
generation cryotherapy with thinner cryoneedles. This figure was relatively lower than the
20percentincidenceate of incontinence in patients who were given sgenedation
cryotherapy, but these results were not statistically significant (p=0.057). Potential
treatment options (apart from open surgical insertion of an artificial urinary sphincter)
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for patients xperiencing incontinence after salvage cryotherapy following radiation
failure include cystoscopy surgery, transurethral collagen injection and conservative
medical therapy. It is noteworthy that none of the studies included in the systematic
review repodd the incontinence rate after primary radiotherapy; therefore, change in
continence before and after salvage cryotherapy was undetermined. However, it was
reported that incontinence was not a common complication after EBRT or
brachytherapy (Liu et al 20Mhachtens et al 2006; Mols et al 2009; Potosky et al 2004).

Urethral sloughing was another major complication followingkagen cryotherapy
procedure. Ten studies reported a range of incidence rates of urethral sloughing from O
to 11.1percent Chinet al (2001), authors of the largest case series of the ten studies,
observed that a total of six out of 118 patients developed urethral sloughing after salvage
cryotherapy, resulting in an incidence rate pebcent Ismail et al (2007) found that

there was no significant difference in urethral sloughing incidence rates between third
and secondeneration cryotherapy (0% vs 5.1%, p=0.770), although both of the two
urethral sloughing cases occurred in patients who receiveegseeration

cryotherap.

Likewise, between 0 and Jdetcentof patients experienced urethral stricture after an
argonbased cryotherapy procedure. In a gp@dity case series involving 187 salvage
cryotherapy procedures, Ng et al (2007) observed one case (0.5%)| ctricairea
following salvage cryotherapy. Urethral dilation was indicated for this patient to resolve
the urethral stricture.

Bladder neck obstruction was observed as an adverse consequence ipedderit0.0

of patients having salvage cryotherapyrafi@ation failure. Ng et al (2007) reported

that a total of three cases (1.6%) of bladder neck obstruction occurred after a salvage
cryotherapy procedure, all of which required a bladder neck incision to get rid of the
obstruction.

One case of urethnalcer was reported by Eisenberg and Shinohara (2008) in a
moderateguality study with a small sample of 19 patients. This complication was
resolved after onths of suprapubic catheter drainage.

Case reports may be useful for describing rare complidatgerseral, they provide

less information than uncontrolled case series since it is impossible to determine the
denominator, ie how many patients received salvage cryotherapy after radiation failure
and were at risk of harm but did not necessarily ivegehzerse events. No major
complication was observed after salvage cryotherapy following primary radiotherapy
failure in the one case report included (Mouraviev et al 2006).
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Table 8 Major complications resulting from cryotherapy for recurrent or persistent prostate
cancer after radiotherapy

Study Evidence level Number of Major complications
and quality patients

3rd generation

(Clarke et al Level IV 47 Recteurethral fistula: 0/47

2007) Quality: 4.5/6 Impotence:
Retrospective Before cryotherapy: 47/47 (100%)
case series After cryotherapy: 47/47 (100%)

Incontinence: 0/47
Urethral sloughing: 0/47
Bladder neck obstruction: 0/47

(Gowardhan Level IV 42 Recteurethral fistula: 3/42 (7.1%)
etal 2007)  Quality: 4.5/6 EBRT: 32 EBRT: 1/32 (3.1%)
Prospective  Brachytherapy: 1 Brachytherapy: 2/10 (20.0%)
case series Impotence:
Before cryotherapy: n/a
After cryotherapy:

EBRT: 17/17 (100%)
Brachytherapy: 4/5 (80.0%)

(Zisman et al Level IV 17 Recteurethral fistula: 0/17
2001) Quality: 4.5/6 Incontinence: 0/17
Retrospective Urethral sloughing: 1/17 (5.9%)
case series Bladder neck obstruction: 0/17
(Cresswell el Level IV 20 Perioperative significant complication: 1/20 (5.0%)
al 2003) Quality: 4/6 Recteurethrhfistula; 0/20
Prospective Impotence:
case series Before cryotherapy: 16/20 (80.0%)

After cryotherapy: 20/20 (100%)
Incontinence: 2/20 (10.0%)
Bladder neck obstruction: 2/20 (10.0%).

(Eisenberg & Level IV 19 Recteurethal fistula: 0/19
Shinohara  Quality: 4/6 Impotence:
2008) Retrospective Before cryotherapy: n/a
case series After cryotherapy: 3/5 (60.0% for patients with pote

before cryotherapy)
Incontinence: 1/19 (5.3%)
Urethral stricture: 1/19 (5.3%)
Urethral ulcer: 1/19 (5.3%)

(Han et al Level IV 18 Recteurethral fistula: 0/18
2003) Quality4/6 Impotence:
Prospective Before cryotherapy: n/a
case series After cryotherapy: 12/14 (85.7% for patients with pq

before cryotherapy)
Incontinence: 2/18 (11.1%)
Urethral sloughing: 2/18 (11.1%)
Urethral stricturél®

(Cytron etal Level IV 5 Recteurethral fistula: 0/5
2003) Quality: 3.5/6
Prospective
case series
(Han et al Level IV 29 Recteurethral fistula: 0/29
2004 Quality: 3/6 Incontinence: 2/29 (6.9%)
Prospective
case series
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3rd or 2nd generation

(Ismail etal Level IV 100 3rd generatior 2nd generatio p-
2007) Quality: 4.5/6  3rd generation: £ value
Prospective  2nd generation: . Recteurethral ~ 1/55 (1.8%)  0/45 0.550
case series fistula
Impotence (afte 50/55 (90.9% 36/4580.0%) 0.042
cryotherapy)
Incontinence  4/55 (7.3%)  9/45 (20.0%) 0.057
Urethral 0/55 2/45 (4.4%) 0.770
sloughirfy
(Bahnetal LevellV 59 Recteurethral fistula: n/a (3.4%)
2003) Quality: 4.5/6 Incontinence: n/a (4.3%)
Retrospective Urethral slobing: 0/59
case series Urethral stricture: 0/59
Bladder obstruction: 0/59
(Donnelly et Level IV 46 Recteurethral fistula: 1/46 (2.2%)

al 2005) Quality: 4/6  3rd generation: € Impotence:
Prospective  2nd generation: - Before cryotherapy: 33/46 (71.7%)
case series Afer cryotherapy: 39/46 (84.8%)
Incontinence: 3/46 (6.5%)
Urethral sloughing: 3/46 (5.6%)

2nd generation

(Ng et al Level IV 187 Recteurethral fistula: 4/187 (2.1%)

2007 Quiality: 4.5/6 Incontinence: 5/187 (2.7%)
Retrospective Urethral sttigre: 1/187 (0.5%)
case series Bladder neck obstruction: 3/187 (1.6%)

(Chin et al Level IV 118 Recteurethral fistula: 4/118 (3.3%)

20019 Quiality: 4/6 Vesicaurethral fistula beyond external sphincter: 1/118
Retrospective Incontinence: 8/138.8%)
case series Urethral sloughing: 6/118 (5.1%)

Bladder neck obstruction: 10/118 (8.5%)

(Chin et al Level IV 43 Impotence:

1998) Quality: 4/6 Before cryotherapy: n/a
Retrospective After cryotherapy: n/a (100% for patients with pote
case series before cotherapy)

(Ghafar et al Level IV 38 Recteurethral fistula: 0/38

20019 Quiality: 4/6 Incontinence: 3/38 (7.9%)

Prospective Urethral sloughing: 0/38
case series Urethral stricture: 0/38
Bladder neck obstruction: 0/38

(de la Taille Level IV 19 Recteurethral fistula: 0/19

etal 20008) Quality: 3.5/6 Incontinence: 2/19 (10.5%)
Prospective Urethral sloughing: 0/19
case series Urethral stricture: 0/19

Bladder obstruction: 0/19

(de la Taille Level IV 18 Recteurethral fistula: 0/18

etal 20000) Quality: 4/6 Incontinence: 2/18 (11.1%)
Retrospective Urethral sloughing: 0/18
case series Urethral stricture: 0/18

Bladder neck obstruction: 0/18
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(Anastasiadi¢ Level IV 42 Impotence:

etal 2008)  Quality: 3.5/6 Before cryotherapy: n/a
Prospective After cryotherapy: n/a (90%)
case series Incontinence: n/a (10%)

Case report

(Mouraviev e Casereport 1 No complication observed
al 2006)
aMay be overlap between patient s&t@sbe overlap between patient sétasbe overlap between patient $&tgde overlap
between patient sertdspven patients underwent nithagenl cryotherapy instead of-begmul cryotherapy.
n/a: not available; EBRT: external beam radiotherapy

Secondary safety outcomes

Minor complications

Ten descriptive studies rejgd minor complications following argmsed cryotherapy
for the treatment of recurrent or persistent prostate cancer after radiotfadriedy. (
They are all level IV intervention evidence of moderate tagality. One case report
was also identified as reporting the result of minor complications after salvage
cryotherapy. The study profiles for all the included studies are sAppendixC.

Pelvic and/or perineal and/or rectaipoccurred in 0 to 39@rcentof patients who
underwent argebased cryotherapy. Ng et al (2007), in aqaealdy case series

involving 187 salvage cryotherapy procedures, reported that a total of 25 patients (13.4%)
presented with poesteatment pegic and/or perineal and/or rectal pain. Ismail et al
(2007) compared the incidence rates of pelvic and/or perineal and/or rectal pain
between thirdand secondeneration cryotherapy and found no significant difference
(3.6% vs 4.4%, p=0.610). All caggeetvic and/or perineal and/or rectal pain reported
by studies identified in the literature were not serious and could be managed with
medication such as analgesic drugs. Cytron et al (2003) reported a zero incidence of
pelvic and/or perineal and/or rekpain after the thirgeneration cryotherapy

procedure. However, since there were only five patients involved in this study, the
generalisability of the results from this study is unknown.

Another minor complication after salvage cryotherapy for pazstatr is a urinary
tract infeabn (UTI), which occurred in 2ogrcentto 9.6percentof patients. The
largest gooduality case series which reported the frequency of UTIs following
cryotherapy was by Ng et al (2007). In their study 18 out of i8&{at6%) receiving
salvage cryotherapy experienced a UTI after the procedure.

Transient haematuria developed ip@r2entto 11.2percentof patients who

underwent argebased salvage cryotherapy. Ng et al (2007), in thejudiigh case
seriesnvolving 187 cryotherapy procedures, observed a total of 21 cases of haematuria
(11.2%) following cryotherapy.

Between 10.percent and 11.fiercentof patients experienced scrotal swelling after
argonbased cryotherapy following radiation failure edexythe four studies reporting

rates of scrotal swelling were all small case series, with sample sizes of no more than 40
patients (de la Taille et al 2000a, 2000b; Ghafar et al 2001; Han et al 2003).

Penile tingling and/or numbness were reported asmenr compl i cati on i n
study (2003), with an incidence rate gbé&r.&ent(1/18). The symptom could be
successfully resolved by conservative methods. In addition, proctitis after salvage
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cryotherapy was reported in one out of 46 patientaseaeries (2%; Donnelly et al
2005).

No minor complication was reported in the included case report (Mouraviev et al 2006).

Table 9 Minor complications resulting from cryotherapy for recurrent or persistent prostate
cancer after radiotherapy
Study Evidence level and quali Number of patients Minor complications

3rd generation

Quality: 4.5/6
Prospective case series

(Clarke et al 200 Level IV 47 UTI: 1/47 (2.1%)
Quality: 4.5/6 Haematuria: 2/47 (4.3%)
Retrospective case serie
(Eisenberg & Level IV 19 Pelvic/perineal/rectal pain: 1/19 (5.39
Shinohara 2008) Quality: 4/6
Retrospective case serie
(Han et al 2003) Level IV 18 Pelvic/perineal/rectal pain: 1/19 (5.69
Quality: 4/6 Scrotal swelling: 2/19 (11.1%)
Prospective case series Penile tingling/numbness: 5/2%]
(Cytron et al Level IV 5 Pelvic/perineal/rectal pain: 0/5
2003) Quality: 3.5/6
Prospective case series
3rd or 2nd generation
(Ismail et al 2007 Level IV 100 Pelvic/péneal/rectal pain:

3rd generation: 55
2nd generation: 45

3rd generation: 2/55 (3.6%)
2nd generation: 2/45 (4.4%), p=0

(Donnelly et al
2005)

Level IV
Quality: 4/6
Prospective case series

46
3rd generation: 6
2nd generation: 40

Pelvic/perineal/rectal pain: 8/46 (17.4
UTI: 4/46 (8.7%)
Haematuria: 1/46 (2.2%)
Proctitis: 2/46 (4.3%)

2nd generation

2006)

(Ng et al 2007) Level IV 187 Pelvic/perineal/rectal pain: 25/187 (11
Quality: 4.5/6 UTI: 18/187 (9.6%)
Prospective case series Haematuria: 21/187 (11.2%)
(Ghafar et al Level IV 38 Pelvic/perineal/rectal pain: 15/38 (39.
2001 Quality: 4/6 UTI: 1/38 (2.6%)
Prospective case series Haematuria: 3/38 (7.9%)
Scrotal swelling: 4/38 (10.5%)
(de la Taille et al Level IV 18 Pelvic/perineal/i@gbain: 7/18 (38.9%)
2000k) Quality: 4/6 UTI: 1/18 (5.6%)
Retrospective case serie Haematuria: 1/18 (5.6%)
Scrotal swelling: 2/18 (11.1%)
(de la Taille et al Level IV 19 Pelvic/perineal/rectal pain: 7/19 (36.8
2000&) Quality: 3.5/6 UTI: 1/19 (5.3%)
Prospective case series Haematuria: 1/19 (5.3%
Scrotal swelling: 2/19 (10.5%)
Case report
(Mouraviev et al 1 No minor complication observed

aMay be overlap between patient 8&fi@gen patients underwent nithzgenl cryotherapy instead of-begeal cryotherapy
UTI: urinary tractection
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Summary What is the safety of salvage cryotherapy (xNHT), compared to s
prostatectomy (£NHT), salvage HIFU (£NHT) or salvage brachyth
(xNHT), in patients with locally recurrent or persistent prostate ca
after radiotherapy whoeasuitable for salvage treatment and fit for
surgery?

0 What is the safety of salvage cryotherapy (tNHT), compared to s

HIFU (xNHT) or salvage brachytherapy (NHT), in patients with I
recurrent or persistent prostate cancer after radiothedapwre
suitable for salvage treatment but not fit for or decline surgery?

No data were identified reporting on the comparative safety of salvage cryott
against salvage prostatectomy (£NHT), salvage HIFU (£NHT) or salvage brs
(ZNHT).

A total of 18 case series (level IV evidence) and one case report were identif
complications as a result of dx@sed cryotherapy for recurrent or persistent pr¢
cancer after radiotherapy. Three studies involving liquidsdrogatherapy
procedures were also included for assessment, since only a minority of the r
patients in these studies underwent cryotherapy using liquid nitrogen as the

There were no deaths ethiftsatening events caused by-begea cryotherapy
procedures. Only one case ebpamrative complication, haematuria, was obsery
among all identified articles.

Recteurethral fistula was one of the most serious, although not common, con
following the argoased cryothgmaprocedures. An open repair operation was il
Previous brachytherapy was regarded as a potential risk factor for fistula foll
cryotherapy. The extremely high incidence rate of impotence after salvage c
due to the accumtile damage from primary radiation and subsequent cryothe
salvage cryotherapy procedure itself accounted for a high risk of impotence.
was the second most common adverse event after salvage cryotherapy, pre
impotence. Mee ver , the real effect of sal
unknown, since no data oxmyherapy rates of incontinence were identified.
major complications with relatively low incidence rates were urethral sloughii
neck ostruction, urethral stricture and urethral ulcer.

The majority of minor complications reported, including pelvic and/or perineg
pain, UTI, scrotal swelling, transient haematuria, penile tingling and/or numb
proctitis, were shtfting and did not require medical therapy.

One study compared complication rates affenénation cryotherapy to those
following secogéneration cryotherapy, and reported no difference between tl
groups except for payotherapy incidence cdtimpotence. However, it is impos
to determine whether the difference in the frequency of impotence was relatg
generations of the cryotherapy, since no data esryththprapy impotence rates
available (Ismail et al 2007).
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Isit effective?

Studies were included in this assessment of the effectiveness of salvaagedrgon
cryotherapy according to the criteria outlin®bk2. We excluded studies where an
overlap of results was eviddni, there may still be some remaining overlap in study
populations in studies from the samauwthors or institutions.

Box 2 Inclusion criteria for studies assessing the effectiveness of salvage cryotherapy for
recurrent or persistent prostate cancer after radiotherapy

Research question

1. What is the effectiveness of salvage cryotherapy (tNHT), compared to salvage prostatectomy (N
(xNHT) or salvage brachytherapy (NHT), in patients with locally recumenparspetesisancer after
radiotherapy who are suitable for salvage treatment and fit for surgery?

2. What is the effectiveness of salvage cryotherapy (tNHT), compared to salvage HIFU (xNHT) or sg
brachytherapy (xNHT), in patients with locatigtrecpersistent prostate cancer after radiotherapy whg
suitable for salvage treatment but not fit for or decline surgery?

Characteristics Criteria

Population 1. Patients with locally recurrent or persistent prostate cancer after radiotherapy v
suitable for salvage treatment and fit for surgery

2. Patients with locally recurrent or persistent prostate cancer after radiotherapy v
suitable for salvage treatment but not fit for or decline surgery

Intervention Salvage cryotherapy (atzps®) (NHT)

Comparators 1. Salvage prostatectomy (+NHT), salvage HIFU (NHT) or salvage brachytheray
2. Salvage HIFU (£NHT) or salvage brachytherapy (+NHT)

Outcome Primary overall survival or mortality rate, degessic survival

Secondariydiseaséree survival (biogsynfirmed), duration of PSA control, prodressio
survival, quality of life, symptom control (eg pain, bleeding, urination), length of hog
operative time

Study design Randomised or ramdomised controllédsy cohort studies, registers, case series or
systematic reviews of these study desigsgstionatic reviews, abstracts, editorials; a
invitro and laboratory studies were excluded.

Search period 199%11/2008

Language NonrEnglish languagedes were excluded unless they provided a higher level of evi
the English language articles identified.

The effectiveness of argbased cryotherapy for recurrent or persistent prostate cancer
after radiotherapy relative to the comparatorgwially planned, but no comparative
studies were identified. An overview of the effectiveness considerations concerning
salvage radical prostatectomy, salvage HIFU and salvage brachytherapy following
radiation failure informed by expert opinionisprégsed i n t he secti on
consi deage6.i onsod (

Primary effectiveness outcomes

A total of five descriptive studies (level IV interventional evidence) were identified that
reported on the primary effectivenagsames of argebased cryotherapy for

treatment of recurrent or persistent prostate cancer after radiotherapy. The study profiles
for all the included studies are liste&igpendixC.

Overall survival

Four descriptive studiepogted on the overall survival rates after salvage cryotherapy
for the treatment of recurrent or persistent prostate cancer following radioltadsiepy (
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10. The case series investigated by Ng et al (2007) laagetstepopulation (187
patients) as well as the longest fellpyweriod (mean: 38onths). In this goeduality
study it was reported that thgdar and-§ear survival rates werep@rcentand
92percent respectively, in those patients who wilreolowed up Years or §ears
after salvage cryotherapy. However, the data on loss teufollosve not provided.

In a moderatguality case series involving 46 patients, Robinson et al (2006) reported
that a total of three patients died withye&s after salvage cryotherapy, resulting-in a 2
year survival rate of 9%&rcent The other two small studies, with mean falipw

periods of less than 12 months, reported survival rates ranging from 3fetcdifio

Table 10 Overall survival after cryotherapy for recurrent or persistent prostate cancer after
radiotherapy
Study Evidence level and quality ~ Number of patients Followup period: overall survival
3rd generation
(Cresswell eta Level IV 20 9 months (mean): 19/20 (95.0%)
2006) Quality: 4/6

Prospecte case series

3rd or 2nd generation

(Robinson et al Level IV 46 24 months: 43/46 (93.5%)
2006) Quality: 3.5/6
Prospective case series

2nd generation

(Ng et al 2007) Level IV 1872 5 years: n/a (97%)

Quality: 4.5/6 8 years: n/a (92%)

Retrospective case series
(de la Taille eti Level IV 19 8.3 months (mean): 19/19 (100%)
2000a) Quality: 3.5/6

Prospective case series

aEleven patients underwent nittagenl cryotherapy instead of-begeal cryotherapy.
n/a: noavailable

Disease -specific survival

Four descriptive studies reported on disgaessfic survival rates after salvage argon
based cryotherapy for the treatment of recurrent or persistent prostate cancer following
radiotherapyT@blell). It is noteworthy that the follewp periods of the four case

series were either short (less thgeals) or unknown. None of the studies with long
follow-up periods reported diseapecific survival rates. Of the four studiastwtid,

two case series with small sample sizes (less than 20 participants) did not observe any
diseasspecific deaths. The other two studies reported high digeasie survival rates

of equal to or more than 9f@rcent with one case of diseapecific death in each of

the case series. One prostate caataed death after salvage cryotherapy was observed
by Cresswell et al (2005). This patient had a rapidly rising PSA level, frofmR0.1

before cryotherapy to 122&/mL at 3months afterite procedure. The existence of
metastatic disease was proven by a positive MRI result. The patient failed subsequent
systemic treatment and died from metastatic prostate carmoreh9 after salvage
cryotherapy. Robinson et al (2006) reported the ofieeofodeath attributable to

prostate cancer. In their moderglity case series of 46 patients, one patient died

from prostate cancer following salvage cryotherapy failmmn after the

procedure.
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Table 11 Disease-specific survival after cryotherapy for recurrent or persistent prostate
cancer after radiotherapy

Study Evidence level and quali Number of patients Followup period: diseasgpecific
survival

3rd generation

(Cresswell et al 2006) Level IV 20 9 months (mean): 19/20 (95.0%)
Quality: 4/6
Prospetive case series
(Eisenberg & Shinoha Level IV 19 18 months (median): 19/19 (1009
2008) Quality: 4/6

Retrospective case serie

3rd or 2nd generation

(Robinson et al 2006) Level IV 46 24 months: 45/46 (97.8%)
Quality: 3.5/6
Prospective caserigs

2nd generation

(de la Taille et al 200C Level IV 19 8.3 months (mean): 19/19 (100%
Quality: 3.5/6
Prospective case series

Secondary effectiveness outcomes

Biopsy -confirmed disease -free survival

Eight descriptive stlies reported their biopsy yields after salvage cryotherapy following
radiation failureT@blel?. Routine podreatment biopsy on all patients who underwent
cryotherapy was not common. Biopsies were undeotakdirpatients, or on patients

who could be followed up in the institution where cryotherapy procedures were
performed, in four case series. It is notable that all these studies were from the same
institution and may include some of the same patieatgobequality study involving

the largest number of patients (n=187), 156 patients (83.4%) were negative at biopsy
during a mean followp period of more thanyars (3ghonths) (Ng et al 2007).

Another two case series with populations of more tharafiéftg also demonstrated

high biopsyconfirmed diseaseee survival rates of abovep@&dcentduring their

follow-up periods @3 months and up to 48onths, respectively) (Chin et al 2001,
2003). In a small moderagality case series, Chin et &§)L€etected three biopsy
positive cases from a total of 31 patients who returned fortgljguelding a biopsy
confirmed diseageee survival rate of 9(8rcentduring a followup period ranging

from 1 to 30months.

In the other three case ser&ébijopsy was carried out in patients with rising PSA levels
or with PSA levels above certainaftipoints. Bahn et al (2003), in their gqodlity

case series of 59 patients, reported pet@@ntbiopsynegative rate among patients

with PSA levelsigher than 0.Bg/mL or rising PSA levels during a mean feilpw

period of 20.™onths. Donnelly et al (2005), authors of a moelguatity study

involving 46 argehased cryotherapy procedures, also showegart@atbiopsy
confirmed diseadeee swvival rate among patients with PSA levels more than
4.0ng/mL or rapidly rising PSA levels within a median faljpperiod of 2@nonths.

The highest biopgyositive result was reported by Cresswell et al (2005) in a moderate
quality case series of 20gqyds. A total of four patients with rising PSA levels received a
biopsy examination. Two of the patients were positive for disease, resulting m a biopsy
positive rate as high asgadcentwithin a followup period of less thanygar.
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Eisenberg and Blohara (2008) reported that, abidhths after salvage cryotherapy,

one out of ten patients who underwent a biopsy had a positive result for prostate cancer
after the procedure. However, the patient population in whom biopsies were carried out
was not @arly described.

Table 12 Biopsy-confirmed disease-free survival after cryotherapy for recurrent or persistent
prostate cancer after radiotherapy
Study Evidence level and Number of patien Population in whom  Followup period:
quality biopsies werearried  biopsyconfirmed
out diseasefree survival

3rd generation

(Cresswell et Level IV 20 Patients with a rising F 9 months (mean}/4
al 2005) Quality: 4/6 level (50.0%)

Prospective case serie

(Eisenberg & Level IV 19 n/a 12 months: 9/10 (90.¢
Shinohara  Quality: 4/6
2008) Retrospective case ser

3rd or 2nd generation

(Bahnetal Level IV 59 Patients with a rising  20.7 months (mean)

2003) Quality: 4.5/6 PSA level or PSA leve n/a(100%)
Retrospective case ser >0.5ng/mL

(Donnelly et Level IV 46 Patients with a PSA le’ 20 months (medfan)

al 2005) Quality: 4/6 3rd generation: 6 >4.0ng/mL or rapidly  n/a (100%)

Prospective case serie 2nd generation: 4 "1SiNg PSA level

2nd generation

(Ng et al LevelV 187 All patients 39 months (mean):

2007 Quality: 4.5/6 156/187 (83.4%)
Retrospective case ser

(Chinetal Level IV 106 All patients 3i 43 months (range):

2003) Quality: 4.5/6 91/106 (85.8%)
Retrospective case ser

(Chinetal Level IV 118 All patients 18.6 months (median

20019 Quality: 4/6 111/118 (94.1%)
Retrospective case ser

(Chinetal Level IV 45 Patients who returned 1i 30 months (rang@e)

1998) Quality: 4/6 followup 28/31 (90.3%)

Retrospective case ser

aFollowup period refers to all patients involved in the study; data emptiperfialtbin the subgroup of patients who underwent biopsy
was not availaléylay be overlap between patient s&fiegen patients underwent 1st generation instead obfiod geymtherapy.
n/a: not available; PSA: prostate specific antigen

Duration of PSA control

In the evaluation of the effectiveness of prostate cancer treatment, the duration of PSA
control is one of the essential surrogate outcome measures fodisgasalcontrol. It

is alternatively called biochemical recurfeseeurvival (BRFS). Both terms refer to a
span of time in which the PSA level is below a spedciiff point. At present, no
consensus has been achieved on the definition of bio¢meauio@nce of prostate

cancer after cryotherapy. ©fftvalues for the diagnosis of biochemical recurrence

could be an increase of PSA level above the PSA nadingien@.20.3ng/mL or

2.0ng/mL above PSA nadir), a specific PSA level (g0, 0.4ng/m, 0.5ng/mL

2.0ng/mL or 4.0ng/mL) or three consecutive rises in the PSA level. Apart from
differences in definitions of biochemical recurrence, heterogenous baseline PSA levels
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and different follovup periods complicate the analysis and syrthebiscal data on
PSA control derived from distinct studies in the literature.

A total of 17descriptive case series investigated the duration of PSA control after argon
based cryotherapy for the treatment of recurrent or persistent prostatd abledsy.(

Seven studies reported on BRFS followinggleinération cryotherapy with thinner
cryoneedles. Another four case series included eithgetarétion or second

generation cryotherapy as their interoestiSecondeneration cryotherapy was used

for patients with radiation failure in the other six studies, three of which had a minority
of patients who underwent cryotherapy using liquid nitrogen instead of argon gas as the
freezing agent.

The overall 4ear and ¥ear BRFS rates, as reported by the 17 studies described in
Tablel3 ranged from 44 to §®rcentand from 38 to 7percent respectively. The
largest study identified in the literature was by N@E0A)). It was a goapiality case
series of 187 cryotherapy procedures, with a meanupllmsviod of 39nonths. The
PSA levels before salvage cryotherapy were in theda@gad’mL, with a median

level of 4.9:g/mL. A definition of biochemical rgcence of equal to, or more than,
2.0ng/mL above the PSA nadir was used in this case series. A total of 105 patients
(56.1%) were in PSA control during the foelipweriod.

The largest study investigating thgederation cryotherapy after recurrepeosistent
prostate cancer was carried out by Clarke et al (2007) irqaadpdase series of 47
patients. The mean baseline PSA level before salvage treatmemigivas. ABBRFS
of 80.9percentduring a mean followp period of 25nonths was repted by the
authors, using a PSA -ait value of 0.:ig/mL.

Ismail et al (2007) reported their results on PSA control after either thacbnd
generation cryotherapy in a total of 100 patients. The median PB&fdexel
cryotherapywas 5.hg/mL. Biochemical recurrence was defined as a PSA level of
0.5ng/mL or above. The overall BRFS rate wgser@entat 2years after salvage
cryotherapy, with no difference in BRFS rates betweeratidrdecondeneration
cryotherapy (p=0.54). Furthermohes study also stratified its results on the duration of
PSA control into three risk groups accord
clinical stagéefore primary radiotherapy. Patients in theiskgroup were those with

a PSA level of ifiymL or less, a Gleason score of 6 or lower and a clinical stage of 2b
or below. Patients were classified into the intermadiaggoup if they had one of the
following unfavourable risk factors: more thangI®L in PSA level, equal to or more
than 7 m Gleason score, or more than stage 2b in clinical stage. sk lgghup

included patients with two or more unfavourable risk factors. The authors found the 5
year BRFS rate for the loisk group was f&rcent which was significantly higher

than hat for both the intermediatisk group (45%) and the higsk group (11%)

(p<0.01).

The study with the longest folleyw period was reported by Bahn et al (2003). It was a
high-quality case series of 59 axgased cryotherapy procedures with a méaw-igp
periodof 72.5months. The baseline PSA levels were in the @sigegdmL, with a

5In the past, prostate cancer was divided inttefges T1, 2, T3 and T4. T1: qpaipable prostate cancer; T2:-oopdined

prostate cancer (T2 stage was divided further into thred Sitzstagésable prostate cancer involving 50 per cent or less of one lobe of
the prostate; T2b: palpable prostate naahéng more than 50 per cent of one lobe; T2c: palpable prostate cancer involving both lobes);
T3: prostate cancer penetrating through the prostate capsule; T4: prostate cancer with local invasion (Braunwald et al 2001).
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median of 5.6g/mL. The authors observed a BRFS rate peb&entat 7years after
salvage cryotherapy for the treatment of recurrent or persistent prostateltaming
radiotherapy, using the PSA-afitvalue of 0.:ig/mL as the definition of biochemical
recurrence.

Gowardhan et al (2007) reported a case series with the higtwgsttipeeapy PSA level
among all the studies identified in the literatheemiean baseline PSA levels for the
EBRT group and the brachytherapy group were@irt. and 13.5g/mL,
respectively. The follewp periods ranged fromngeks to 3&onths, with a mean of
19.2months. Biochemicéiee recurrence rates were similardetpatients who had
received EBRT and brachytherapy as their primary treatmerirahé (48.1% vs
50%) and #&nonths (47.1% vs 50%).

Table 13 Biochemical disease-free survival after cryotherapy for recurrent or persistent
prostate cancer after radiotherapy
Study Evidence Number of  Definition of  Pretreatment PSA Followup period:
level and patients biochemical level biochemical
quality recurrencdree recurrencdree
survival

3rd generation

(Clarke et Level IV 47 PSA Mean: 9.68g/mL 25 months (mean):
al 2007) Qualiy: 4.5/6 <0.5ng/mL 24/33 (72.7%)
Retrospectivi
case series
(Gowardha Level IV EBRT: 32 PSA Mean: 31.6g/ml 6 months: 13/248(1%)
netal Quality: 4/6 00.5ng/mL Range: 2i85.0ng/mL 9 months: 8/17 (47.19
2007 Prospective 12 months: 7/16 (43.8
case series 18 months: 5/10 (50.0
Brachytheray PSA Mean: 13.8g/mL 6 months: 5/10 (50.09
10 00.5ng/mL  Range: 4i82.2ng/mL 9 months: 3/6 (50.0%

12 months: 4/5 (80.09
18 months: 3/4 (75.09
24 maths: 1/1 (100%)

(Cresswell Level IV 20 PSA Median: 7.0 ng/mL 6 weeks: 12/18 (66.79
etal 2008) Quality: 4/6 <0.5ng/mL Range: 2i21.Ing/mL 3 months: 10/15 (66.7
Prospective 12 months: 4/6 (66.79
case series
(Eisenberg LevelV 19 Without three  Mean: 3.8g/mL 12 months: n/a (89%)
& Quality: 4/6 consecutive  Range: 0i.0ng/mL 24 months: n/a (67%)
gg(l)rghara Retrospectivi Ir":veesl in PSA 36 months: n/a (50%)
case series _
PSAO2ng/mL Mean: 3.8g/mL 12 months: n/a (89%)
above the nadi Range: 0i3.0ng/mL 24 months: n/a (79%)
36 months: n/a (79%)
(Hanetal LevellV 18 PSA n/a 3 months: 14/17 (82.3
2003) Quality: 4/6 00.4ng/mL 12 months: 13/17
Prospective (76.5%)
case series
(Cytronet Level IV 5 PSA Mean: 6.4g/mL 9 months: 3/5 (60.0%
al2003)  Quality: 3.5/€ 00.5ng/mL Range: 4i8.4ng/mL 12 months: 3/5 (60.09
Prospective 15 months: 3/5 (60.09
case series
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(Hanetal Level IV 29 PSA n/a 12 months: 13/18
2004 Quality: 3/6 00.4ng/mL (72.2%)
Prospective
case series
3rd or 2nd generation
(Ismail et al Level IV 100 PSA Median: 54dg/mL 12 months: n/a (83%)
2007) Quality: 4.5/¢ 3rd generatio <0.5ng/mL 24 nonths: n/a (72%)
Prospective 95 (p=0.54 between th
case series  2nd generatic 3rd and 2nd
45 generations)
36 months: n/a (59%)
60 months: n/a (55%)
Lowrisk group: n/a
(73%)
Intermediatésk
group: n/a (45%)
Highrisk group: n/a
(11%)
(p<0.001)
(Bahn etal Level IV 59 PSA Median: 5.8g/mL 6 months: n/a (85%)
2003) Quiality: 4.5/¢ <0.5ng/mL Range: i®G7ng/mL 12 months: n/a (80%)
Retrospeiv 24 months: n/a (75%)
e case serie: 60 months: n/a (59%)
84 months: n/a (59%)
(Donnelly e Level IV 46 PSA Median: 5.8g/mL 6 weeks: 33/46 (71.79
al 2008)  Quality: 4/6 3rd gneratior ©0.3ng/mL Range: 0i16.Ing/mL  3rd generation: 3/6
Prospective 6 3rdgeneration: (50.0%)
case series 2nd generatic Median: 4.3 ng/mL  2nd generation: 30/4
40 Range: 117 (75.0%)
7.5ng/mL 12 months: n/a (51%)
2nd generation: 24 months: n/a (44%)
Median: 5.2 ng/mL
Range: 214
10.6ng/mL
(Robinson Level IV 46 PSA 0i 10ng/mL: 40 patien 12 months: 25/39
etal 2006) Quality: 4/6 <0.3ng/mL 11 20ng/mL: 6 patient (64.1%)
Prospective 24 months: 16/31
case series (516%)
2nd generation
(Ng et al Level IV 187 PSA Median: 4.8g/mL 39 months (mean):
2007 Quality: 4.5/€ 02.0ng/mL Range:iB6.4ng/mL  105/187 (56.1%)
Retrospectivt above the nadi
case series
(Chinetal Level IV 118 PSA <5ng/mL: 60 3 months: n/a (75%)
20019 Quality: 4/6 <0.5ng/mL O :g/mL: 58 12 months: n/a (50%)
Retrospectivi 24 months: n/a (38%)
case senes PSA <5ng/mL: 60 patients 3 months: n/a (85%)
<2.0ng/mL O Jg/mL: 58 patients 12 months: n/a (70%)
24 months: n/a (62%)
PSA <5ng/mL: 60 patients 3 months: n/a (90%)
<4.0ng/mL O Hig/mL: 58 patients 12 months: n/a (80%)
24 motits: n/a (72%)
(Chinetal LevellV 13 PSA n/a 6 months: 10/20 (50.0
1998) Quality: 4/6 <0.5ng/mL
Retrospectivi
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case series
(Ghafaret Level IV 38 PSA Mean: 7.6g/mL 3 months: n/a (100%)
al 2001)  Quality: 4/6 <0.3ng/mL  Range0.428ng/mL 6 months: n/a (100%)
Prospective above the nadi 12 months: n/a (86%)
case series 24 months: n/a (74%)
(de la Taille Level IV 18 PSA n/a 6 months: n/a (79%)
etal Quality: 4/6 <0.2ng/mL 12 months: n/a (66%)
200006) Retrospectivi above the nadi
case series
(de la Taille Level IV 19 PSA Mean: 5.8g/mL 3 months: n/a (93%)
etal Quality: 3.5/€ <0.2ng/mL Range: 0i@5ng/mL 6 months: n/a (93%)
20004) Prospective above the nadi 9 months: n/a (85%)
case series

aMay be overlap between patient sildgbe overlap between patient selllas; be overlap between patient $&faspe overlap
between patient sertdspven patients underwent 1st generation instead of 2nd generatioiaydikeraesiap between patient
series

n/a: not availebPSA: prostapecific antigen; EBRT: external beam radiotherapy

Local lymph node involvement and distant metastases

A total of six studies reported on local lymph node involvement and distant metastases
after argofbased cryotherapy for the treatnodmecurrent or persistent prostate cancer
following radiotherapyéblel4). Two case series investigated-tierteration

cryotherapy, and the other four studies reported on sgeoedation cryotherapy.

The ircidence rates of local lymph node involvement and distant metastases ranged from
0 to 15.8ercentin the six studies. The largest ftjghlity case series was reported by

Ng et al (2007). Among 187 patients who underwent salvage cryotherapy, 4 total of 2
patients (12.8%) developed clinically evident metastatic diseases during a mgan follow
period of 39months. Chin et al (2001) were the authors of the other study with a

population of more than 100, which observed local lymph node involvement @ind dista
metastases. This study reported ten cases of metastases (8.5%) in the bones, liver or
pelvic lymph nodes during a mean follipaperiod of 18.6onths. In another

moderatejuality case series, Chin et al (1998) discovered three cases of bone metastatic
diseases (6.7%), one case of liver metastasis (2.2%) and one case of pelvic lymph node
involvement (2.2%) during a folloyy period of up to 4810nths. It was not possible to
determine conclusively whether there was any overlap among patient poptifeions in
above three case series, although, given the relatively low rates of metastatic disease, it is
likely that the patient series was duplicated to some extent. The case series by de la Taille
et al (2000a), like the previous three studies, also inkigeidence of metastatic

disease; however, the authors did not discover any cases of either local lymph node
involvement or distant metastases in 19 patients during a meangqevwed of

8.3months.

Of the two small moderatpiality case seriepoeting metastatic diseases following
third-generation cryotherapy, Cresswell et al found that a total of two patients (10.0%)
had developed metastases during a mean-tglperiod of 9nonths, while Eisenberg

and Shinohara (2008) reported a metasteisisrice rate of 150@rcentduring a mean
follow-up period of 18nonths among their 19 patients.

Part A: Cryotherapy for recurrent or persistent prostate cancer i MSAC 1124 43 of 247



Table 14 Local lymph node involvement and distant metastases after cryotherapy for
recurrent or persistent prostate cancer after radiotherapy

Study Evidence level and qualit Number of
patients

Followup period: local lymph node involvemern
and distant metastases

3rd generation

(Cresswell Level IV 20
etal 2006)  Quality: 4/6
Prospective case series

9 months (mean):
Lymph node inveient: 1/20 (5.0%)
Distant metastases: 1/20 (5.0%)

(Eisenberg Level IV 19
& Shinoharz Quality: 4/6

18 months (mean):
Distant metastases: 3/19 (15.8%)

2008) Retrospective case series

2nd generation

(Ng et al Level IV 187 39 months (mean):

2007 Quality: 4.5/6 Distant metastases: 24/187 (12.8%)
Retrospectwase series

(Chinetal Level IV 118 18.6 months (mean):

2001) Quality: 4.5/6 Distant metastases: 10/118 (8.5%)
Retrospective case series

(de la Taille Level IV 19 8.3 months (mean):

et al 2000a) Quality: 4.5/ Distant metastases: 0

Prospective case series
(Chinetal Level IV 43
1998) Quality: 4/6

Retrospective case series

0i 43 months (range):
Lymph node involvement: 1/45 (2.2%)
Distant metastases: 4/45 (8.9%)

aMay be overlap ween patient serieBjeven patients underwent nithagenl cryotherapy instead of-begead cryotherapy.

Symptom control

In the literature the International Prostate Symptom Score (IPSS) is the most widely used
measure of symptom control among nrefetgoing treatment for prostate cancer. The

IPSS was derived from the American Urological Association Symptom Index.dt is a self
administered questionnaire consisting of seven urinary symptom questions and one
quality of life questio®ppendixF). Each question is assigned points from O to 5,

indicating an increase in the severity of each symptom. The total score therefore ranges
from 0 to 35 (from asymptomatic to severely symptomatic) (Barry et al 1992). The IPSS
was primarilgesigned for assessing treatment outcomes in benign prostatic hyperplasia.
Now, the use of this instrument has broadened to measuring symptom severity and
response among patients after treatment for prostate cancer. The IPSS has proven to

have good interhaonsistency (Cronbach%= 0.86) and excellent @&sttest reliability
(r=0.92). In addition, the scores derived from the IPSS questionnaire are highly
correlated with patientsd gl obalt=063ti ngs
0.72)(Barry et al 1992).

There were two case series reporting IPSS results dbasgdrcryotherapy for the
treatment of recurrent or persistent prostate cancer following radiothiabdgil5).

Ismail et al (2007 their gooequality study, compared IPSSs before and after second
generation cryotherapy in a total of 100 patients. The median baseline IPSS before the
cryotherapy procedure was 7 (rangé2¥)1 At 6iveeks after the treatment the median

6 Cronbach's.: a coefficient mticating reliability or consistency. It measures the extent to which a set of
variables can be treated as measuring a single, unidimensional latent variable (Hatcher 1994)
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IPSS rose to3l with the highest score being 34. A decrease in median IPSSs was
observed after that period, reaching a score of 9raints. Although this figure was
higher than the baseline score of 7, neither statistically (p=0.133) nor clinically
significant dferences were observed between IPSSs beforgeardatter the salvage
procedure. This indicated that salvage cryotherapy neither improves nor significantly
worsens urinary tract symptoms among patients with recurrent or persistent prostate
cancer afteradiotherapy. The other study was reported by Cresswell et al (2005). In this
moderateguality case series involving 20 abgsed cryotherapy procedures, the

median IPSS increased from 6 before the procedure torhbrah8 after the salvage
treatmentHowever, the statistical significance of this change was not tested.

Table 15 IPSS before and after cryotherapy for recurrent or persistent prostate cancer after
radiotherapy
Study Evidence level and Number of IPSS
quality patients

Before cryotherapy After cryotherapy

3rd generation

(Cresswell et ¢ Level IV 20 Median: 6 9 months:
2005) Quality: 4/6 Range:iR0 Median: 11
Prospective case serie Range: 29
3rd or 2nd generation
(Ismailetal  Level IV 100 Median: 7 6 weeks:
2007) Quality: 46/ 3rd generation: 5 Range:iR7 Median: 13 (p=0.133
Prospective case serie 2nd generation: £ Range: B4
12 months:
Median: 9 (p=0.133)
Range:1®2

IPSS: International Prostate Symptom Score

Quality of life

Two case seriegported on quality of life (QoL) after argpased cryotherapy for

patients with radiation failureaple16). The EORTGQLQ-C30, a healtrelated QoL
instrument developed by the European Organization for Resmedtieatment of

Cancer (EORTC), was administered in both of the studies. Another more specific
instrument, the Prostate Cancer Index (PCI), was used in one of the two case series.

The EORTGQLQ-C30 is a seddministered standardised multiscale quesitien

measuring heattielated QoL that is relevant to the experience of cancer. It consists of
nine multitem scales: five functional scales (physical activity, emotional state, role
function, social interaction and cognitive function), three symptem(&tgue, pain

and nausea/vomiting) and one global health and QoL scale. In addition, six single items
(insomnia, appetite loss, constipation, diarrhoea, dyspnoea and financial difficulties) are
included in the EORTQLQ-C30 AppendixF). A high score in functional scales or in

the global health and QoL scale represents a healthy level of functioning and a good
health status / QoL, respectively; while a high score for a symptom scale or item
represents a high level of healthbfgms (Aaronson et al 1993). The EORILO-

C30 has high reliability in di a6er&gatonl i
all scales or items except the role functional scale. The good validity of the EORTC
QLQ-C30 as a measure of QoL inagarpatients is demonstrated in three parts: the

7 Clinically significant difference in IPSS: IPSS increases or decreases >®@drrg & r y 1995)
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substantial interscale correlation (p<0.01); clear differences in functional scales (physical,
role and cognitive) and symptom scales among patients with varied clinical status
(p<0.05); and significant clgas (p<0.05) in functional scales (physical and role), the

gl obal health and QoL scale, and symptom
status during treatment (Aaronson et al 1993).

In a moderatguality case series, Robinson et al (2006)ddllap a total of 46 patients

after the salvage cryotherapy procedure, wiylear 2ollowup rate of 83.Bercent

The authors observed slight decreases in all functional scores and in the global health and
QoL score within &onths after cryotherapypnopared with baseline scores. In

addition, there was a minor increase in the symptom scores as well as in the single item
scores immediately after the cryotherapy procedure. However, there were no statistically
significant differences between baselineseod the scores atr2dnths after salvage
cryotherapy across any of the domains in the EQRTEC30, with the exception of

the pain scale, in which the score was highgeat2after cryotherapy than before the
procedure. Overall healtlated Qolwas high at Zears after treatment, with a score of

80 for the global health and QoL scale, scores above 85 for the five functional scales, and
scores below 20 for all of the three symptom scales. These results are not clinically
significantly differefito those in the normal population agegté#d's or older (Schwarz

& Hinz 2001). The other study reporting the results on EGRTEC30 was carried

out by Anastasiadis et al (2003). b6ths after salvage cryotherapy the mean scores

on the global healind QoL scale and the five functional scales ranged from 73 to 91,
whereas the scores for the three symptom scales and the six single item scales were low.
However, the actual effect of cryotherapy
study due tthe lack of baseline QoL scores.

The PCI is a questionnaire that measures QoL specific to prostate cancer. It includes 20
selfreport questions assessing the function and level of discomfort in three organ
systems: urinary, sexual and bodwmddndixF). It was developed by the University of
California, Los Angeles, USA, as a heglted QoL measurement for men treated for

early stage prostate cancer (Litwin et al 1998). The PCI performs well in older adults with
or without pratate cancer, with tésttest reliability and internal consistency ranging

from 0.66 to 0.93 and 0.65 to 0.93, respectively. The measures of function and
discomfort correlate significantly with each other in the urinary, sexual and bowel
domainsr(= 0.650.73p<0.001). In addition, expected worsening in the measures of
function and discomfort in the three diseqp®eific domains are observed in patients
receiving prostatectomy or radiotherapy for the treatment of prostate cancer (Litwin et al
1998).

One case series by Robinson et al (2006) reportexiymblserapy diseaspecific QoL

using the PCI. This study showed that the mean urinary function score significantly
decreased from above 90 at baseline to below 6Man®% after the salvage

cryotheapy procedurg€0.001). The proportion of patients reporting mod¢oate

severe problems with sexual functioning increased freradhtat baseline to
40.6percentat 6weeks after cryotherapy, with lbegn effects in 2Percentof the

men at 24nonths. There was a significant decline (>30 points) from the baseline mean
sexual function score to that an®gnths p<0.001). A significant amount of sexual

8Clinically sigficant difference in EORFQLQ-C3 0: an i ncrease or decrease ¢
1998)
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discomfort was reported by 3pedcentof the patients before salvage cryotherapy, with
the pecentage climbing to 5ércentat 2years after the treatment. Although the
mean score for bowel function decreasedavatBs after cryotherapy, it returned to the
baseline score by &¥nths.

Table 16 QoL after cryotherapy for recurrent or persistent prostate cancer after radiotherapy
Study Evidence level Number of Mean QoL scores
and quality patients
EORT&LQC30 instrument
(Robinson el Level IV 46 Items Baseline (n=46) 24 nonths (n=31)
al 2006) Quality: 3.5/6 Global health and Q¢ Around 80 Around 80
Prospective cas score
senes Function scores 85100 85100
Symptom scores 0i 15 0 20
Shortness of breath 2.2 0
Insomnia 9.4 9.7
Appetite loss 2.3 0
Constipation 2.3 3.2
Diarrhoea 4.4 0
(Anastasiadi Level IV 42 6 months (mean score):
etal 2003)  Quality: 3.5/6 Global health and QoL score: 73
Prospective cas Function scores:
series Physical function score: 91

Role function score: 86
Emotional function score: 84
Cognitive function sc8&
Social function score: 75
Symptom scores: low
Single item scores: <25

PCI instrument

(Robinson el Level IV 46 Items Baseline 6 weeks 24 months
al2006)  Quality: 3.5/6 Urinary function  >90 60 <60 <0.01)
Prospective cas score (mean)
seres Sexual function  Around 30 <5 <10<0.01)

score (mean)

Bowel function Around 85 around 75 Returnto
score (mean) baseline score

Urinary bother (% 0 40.6% 29.0%
with moderate-
severe problems)

Sexual bother (% 35.6% 54.8% 51.9%

with moderate-

severe probtes)
aNo statistical difference between the baseline scoreprandgast score§yith statistical difference only in the pain scale
QoL: quality of life; PCI: Prostate Cancer Index

Length of hospital stay

A total of 14 moderat®-high quality case series reported on length of hospital stay after
argonbased cryotherapy for recurrent or persistent prostate cancer following radiation
failure(Tablel?). In general, the hospital stay afteage cryotherapy was very short:
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patients in all except two studies were discharged on the day of procedure or one day
after that. Cresswell et al (2005) reported lengths of hospital stay fraayistafter
third-generation cryotherapy, without prongdany reason for the comparatively long
hospital stay in this case series. In another study involving 46 cryotherapy procedures,
Donnelly et al (2005) observed a median hospital stdgygfvlith only two patients

staying in hospital for another dang this was due to a lack of home support rather

than clinical need.

Tablel7 Length of hospital stay after cryotherapy for recurrent or persistent prostate cancer
after radiotherapy

Study Evidence level and quality Number of patiém  Length of hospital stay

3rd generation

(Clarke et al 2007) Level IV a7 Median: O day
Quality: 4.5/6
Retrospective case series

(Zisman et al 2001) Level IV 17 Range: 1 day
Quality: 4.5/6
Prospective case series

(Cresswell et al 2005) Level IV 20 Median: 2 days
Quality: 4/6 Range: i days
Prospective case series

(Eisenberg & Shinohara 20C Level IV 19 Median: 0 day
Quality: 4/6
Retrospective case series

(Han et al 2003) Level IV 18 Median: 1 day
Quality: 4/6

Prospective case series

3rd or 2hdgeneration

(Ismail et al 2007) Level IV 100 Range:id day
Quality: 4.5/6 3rdgeneration: 55
Prospective case series  2ndgeneration: 45

(Bahn et al 2003) Level IV 59 Median: 1 day
Quality: 4/6
Retrospective case series

(Donnelly et al 2005) LevelV 46 Median: 1 day
Quality: 4/6 3rdgeneration: 6 Range: 2 days

Prospective case series  2ndgeneration: 40

2ndgeneration

(Ng et al 2007) Level IV 178 Median: 1 day
Quality: 4.5/6
Retrospective case series

(Chin et al 2001) Level IV 118 Median: 1 day
Qualiy: 4/6

(Ghafar et al 2001) Level IV 38 Median: 1 day
Quality: 4/6
Prospective case series

(de la Taille et al 2080b) Level IV evidence 18 Range:id day
Quality: 4/6
Retrospective case series

(Anastasiadis et al 2803) Level IV 42 Median: 1 day
Quality: 3.5/6

Prospective case series
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(de la Taille et al 2080a) Level IV evidence 19 Range:id day
Quality: 3.5/6
Prospective case series

aMay be overlap between patient sildgshe overlap between patient sEt@sn fg@nts underwerstdeneration instead rod 2
generation cryotherapy.
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Summang What is the effectiveness of salvage cryotherapy (zNHT), compar
salvage prostatectomy (£NHT), salvage HIFU (xNHT) or salvage
brachytherapy (xNHT), in patients withllipcacurrent or persistent
prostate cancer after radiotherapy who are suitable for salvage
treatment and fit for surgery?

0 What is the effectiveness of salvage cryotherapy (xNHT), compar,
salvage HIFU (£NHT) or salvage brachytherapy (tNHT)nis péitie
locally recurrent or persistent prostate cancer after radiotherapy v
are suitable for salvage treatment but not fit for or decline surgery|

No data were identified that compared the effectiveness of salvage cryothers
against salvageptatectomy (£tNHT), salvage HIFU (£NHT) or salvage brachy
(xNHT). There were a total of 21 case series (level IV evidence) identified in
that met the inclusion criteria for this review, reporting effectiveness outcome
argorbased cryotherapy for recurrent or persistent prostate cancer after radig

The majority of the articles included hadgqglenods ranging from lyeags. The
case series with the longest 4gtigperiod of 72ronths was reportedhin et al
(2003). Two other case series had a meaupfpkoiod longer thayears. Within the
followup period after salvage abgmed cryotherapy, both the overall survival ra
the diseasgpecific survival rate were more tipanc@t.

Biopsy was occasionally undertaken as a routine examination after salvage ¢
and was sometimes undertaken in patients with abnormal results on PSA teg
confirmed diseaee survival rates for patients undergoing routine biogisysand
having selective biopsy were ab@ezdghtand equal to or more thapebfent
respectively.

Tweyear PSA control was achieved in 3ga@&Stof patients. The wide range in
duration of PSA control between the case series wake dtiribffiéabnces in-pre
treatment PSA levels as well as various-BfsAatues used for the definition of
biochemical recurrence. Wear BRFS was reported gef®ntoy Bahn et al
(2003), using the definition of biochemical failure aschdtftialleo or more than
0.5ng/mL. Patients with good prognosis in PSA control were those with a PS
10ng/mL or less, a Gleason score of 6 or lower, and a clinical stage of 2b or
the primary radiotherapy.

Local lymph node invoergmand distant metastases were not common during t
up period, ranging from O topEsc@nt

Although scores in functional scales and global health and QoL scale decrea
immediately after the cryotherapy procedure, there wastasdinertrend at

24months after the cryotherapy procedure. In general, patients had a healthy
functioning and were in a good health state and QoL after salvage cryotheraj

Symptoms, especially in urinary and sexual organ systems, were aftae obvig
treatment. As reported by patients, urinary and sexual dysfunction or both we
serious after the cryotherapy compared to before the procedure.

After cryosurgery, patients recovered quickly and a short hospital stay of no |
1 day wasaquired following the procedure.
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What are the economic considerations?

In its assessment of a new service, the MSAC is required to consider not only the
comparative effectiveness and safety of the service but also the comparative cost and
costeffectivemess of the service. The purpose of the economic evaluation is to inform

the decision made by the MSAC on the additional costs and additional gains (health or
other socially relevant outcomes) of the proposed service over the comparator when

used in the Astralian healthcaresystdhhi s i s t o ensure that so
resources are allocated to those activities from which it will get the most value. That is, it
seeks to enhance economic efficiency.

When undertaking economic analyses,lyndial/stematic review (and/or rretalysis)

is produced to determine whether there is evidence that the intervention is comparatively
effective ( see pagds. Areecanamic analgss s Only sireertikena n
there is evidence that the procedure under consideration is as, or more, effective than the
designated comparator(s). Due to the lack of comparative evidence, it is not possible to
conclude whether or not salvage cryotherapy for recurrent or pensistatd pancer

after radiotherapy is as effective as, or more effective than, salvage prostatectomy.
Therefore, only an analysis of the expenditures associated with the new procedure
relative to the comparative procedures was conducted.

The cost data cowall nontrivial health system resources. Indirect costs, also known as
productivity costs, were not considered. All cost data were converted to the single year
2008 and expressed in Australian dollars. Where a time horizon beyomnithd 2vas
adopted, discount rate of percentwas used.

The costing exercise conducted is not intended for fee scheduling purposes, and is not a
recommendation for funding at these levels.

Existing literature

Studies addressing the efftctiveness of salvage cryothefar recurrent or
persistent prostate cancer after radiotherapy were assessed for inclusion in this report
according to the criteria delineagatioriin Box 3.
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Box 3 Inclusion criteria for studies assessing the cost-effectiveness of salvage
cryotherapy for recurrent or persistent prostate cancer after radiotherapy

Research question

1. What is the cesffectiveness of salvage cryotherapy (+NHT), compared to salvage prostatecloane(
HIFU (xNHT) or salvage brachytherapy (+tNHT), in patients with locally recurrent or persistent pros
radiotherapyho areuitable for salvage treatment and fit for surgery?

2. What is the cesffectiveness of salvage cryotherapy)(£idkhpared to salvage HIFU (NHT) or salvage
brachytherapy (xNHT), in patients with locally recurrent or persistent prostate cancer aiter aseliothe
suitable for salvage treatment but not fit for or decline surgery?

Characteristics Criteria

Population 1. Patients with locally recurrent or persistent prostate cancer after radiotherapy
suitable for salvage treatment and fit for surgery

2. Patients with locally recurrent or persistent prostate cancer after radiotherapy
suitableor salvage treatment but not fit for or decline surgery

Intervention Salvage cryotherapy (afgpmed) (zNHT)

Comparators 1. Salvage prostatectomy (+NHT), salvage HIFU (+NHT) or salvage brachytherag
2. Salvage HIFU (£NHT) or salvage brachy(t:dHdp)

Outcome Cost, cost per event avoided, cost per life year gained, cosagiestpeilifg year or
disabilitadjusted life year, incrementaéffestiveness ratio

Study design Economic studies, decision analytic modelling studigs,aw@ipses

Search period 1995%11/2008

Language NonrEnglish language articles were excluded unless they appeared to provide a hig

evidence than the English language articles identified.

No literature that met the inclusion criteria condpiéwe coseffectiveness of salvage
cryotherapy (xNHT) against radical prostatectomy (xNHT), HIFU (xNHT) or
brachytherapy (NHT).

Financial incidence analysis

The purpose of the financial incidence analysis in this report is to estimate the cost
impact ofsalvage cryotherapy when it is listed on the MBS-a&tarchormone

therapy and watchful waiting, although not regarded as appropriate comparators when
assessing the safety and effectiveness of cryotherapy, are considered in the financial
analysis, sismver 9%ercentof patients with recurrent or persistent prostate cancer

after radiotherapy currently receive these two treatments. A proportion of these patients
would choose salvage cryotherapy instead if this procedure was available, thus resulting
in a financial impact on the Australian Government and the healthcare system overall. In
comparison, the costs of salvage radical prostatectomy, salvage HIFU or salvage
brachytherapy on the society and the government are negligible, as very few patients wit
radiation failure undergo these curative treatments (expert opinion of the Advisory
Panel).

The financial analysis of salvage cryotherapy is performed under the assumption that
100percentf patients with recurrent or persistent prostate canceaditgion failure

currently receive either hormone therapy or watchful waiting, in the ratio 80:20. The
costs of salvage radical prostatectomy, salvage HIFU and salvage brachytherapy are not
considered when calculating the comparative costs of cryathénapiustralian

Government and to the Australian healthcare system overall. However, the unit costs of
these procedures relative to salvage cryotherapy are still presented in this section.
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Likely number of procedures in a typical year

As previously desbed in the section addressing clinical need/bupdgrl),

between 588 and 3374 patients experience recurrent prostate cancer after radiotherapy
per year in Australia. Based on the assumption thatc@htof patientwith radiation

failure are treated by androgen deprivation, and the remaipenge2@Quse watchful

waiting, the numbers of patients who undergo these two treatments would be 470 to
2699 and 118 to 675, respectively. It is expected that betweenlfieacenddf

patients with locally recurrent or persistent prostate cancer following radiotherapy would
be suitable for salvage cryotherapy; therefore, it is estimated that between 59 and 1113
salvage cryotherapy procedures would be performed annusdhAastalia (expert

opinion of the Advisory Panel; Scanmedics Pty Ltd 2007).

Unit costs

The workup for salvage cryotherapy, salvage HIFU and salvage brachytherapy is the
same. Salvage radical prostatectomy following radiation failure requires more pre
procedural examinations, such as a blood crossmatch. AyliideEprostate biopsy is

carried out before all these salvage treatment procedures to provide the histological
evidence of recurrent or persistent prostate cancer after radiotherapyr&fsasdX

bone scans are also prescribeghpreedurally to all patient candidates, so that patients

with distant metastatic disease, who are unsuitable for salvage treatments, can be detected
and excluded. Coagulation studies are carried out to rule otg pétenieeding

disorders, who are considered not suitable for cryotherapy. A serum PSA test is highly
recommended before salvage cryotherapy, radical prostatectomy, HIFU and
brachytherapy in order to make possible a comparison betwegaogesire PSA

level and baseline PSA level, and thus give some indication of tumour response to
salvage treatments. Furthermore, an elevated level of serum PSA suggests the existence
of local extension or metastases. In that case, abdomen and pelvis CT is indicated.

The pretreatment workip for hormone therapy and watchful waiting is similar to that
for salvage procedures, except folapiaesthetic consult and coagulation studies, which
are not required for conservative treatments. The unit costs oftileainentvork-

up are presented Trablel8

Table 18 Unit costs of work-up for various treatments

Item Schedule fee Source of estimate
CRYO, RPHIFU and BT HT and WW

Specialist consult $79 $79 MBS item 104
Preanaesthetic consult $79 n/a MBS item 17615
TRUSyuided prostate biops $368 $368 MBS item 37219 and 5560
Chest Xay $47 $47 MBS item 58503
Bone scan $497 $497 MBS item 61433
Serum PSA test $21 $21 MBS item 66656
Coagulation stuslie $43 n/a MBS item 65129 and 6507
Abdomen and pelvié CT $385 $385 MBS item 56501
Total $1 519 $1 397

Source: Medicare Australia 2008b

aSalvage radical prostatectomy following radiation failure requiecgtaradrexaminations, sucbas @lossmatcehtem

electively undertaken when there are clinical indications

BT: brachytherapy; CRYO: cryotherapy; CT: computed tomograpHwtetigity:foghsed ultrasound; HT: hormone therapy; PSA:
prostatspecific antigen; RP: radicabpeogtimy; TRUS: transrectal ultrasound; WW: watchful waiting; n/a: not applicable
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The postprocedural care and pbstspital costs are the same for both cryotherapy and
other curative procedures. Five follppwisits and PSA tests, usuallyvetéks,

3 months, Gnonths, 9nonths, and 1&honths posbperatively, are needed in the first
postprocedural year. After that, a foHopvvisit and PSA test take place once a year.
Patients who undergo staadne hormone therapy or watchful waiting would visit a
doctor and have PSA testing evano8@ths in the first year, then twice per year. Annual
blood tests, such as full blood count, liver function tests and kidney function tests, are
also required for patients during ongoing hormone therapy (expert dpiméon o
Advisory Panel).

There are various hormone therapy (stomtke or neoadjuvant) regimens. Single agents,
either nonsteroidal af@ndrogens or steroids, have been used, as have combinations of
two agents, such as luteinizing hormreteasing hormen(LHRH) agonists and
nonsteroidal antindrogens (Hellerstedt & Pienta et al 2002). In clinical practice in
Australia the most commonly used hormone therapy drugs are Goserelin and
Leuproprelin. Both of these drugs are listed on the PBS for the indicstaomdalone
hormone therapy but not for NHT. Once statohe hormone treatment is started,
patients will usually be on this for the rest of their lives. The duration of ongoing
hormone therapy depends on their age, life expectancy, comorbiditie®acartence

of tumour progression or metastasis (expert opinion from the Advisory Panel). An NHT
regime usually lastsn®nths. The unit costs of staaldne hormone therapy and NHT

are presented ifeble 19

Table 19 Unit costs of stand-alone hormone therapy and NHT
Goserelin Leuprorelin
Dispensed price for max. quai $332 (Goserelin acetate $420 (Leuprorelin acetate IM injectiorn
subcutaneous implanin3g® 7.5mg)
Stanehlone Regimen Goserelin acetate subcutaneous Leuprorelin acetate IM injection
homone therap) implant 3.619/28 days x 13 per y: 7.5mg/month x 12 per year
Cost $4 316 per year $5 040 per year
Neoadjuvant Regimen Goserelin acetate subcutaneous Leuprorelin acetate IM injection
hormone therap implant 3.69/28 days x 3 7.5mg/month x 3
Cost $996 $1 260

Source: Medicare Australia 2008c

The equipment costs of salvage cryotherapy are presdiateldé20. The unit cosis

calculated in two scenarios: one where 20 salvage cryotherapy procedures are performed
annually per machine; the other where efficient throughput for cryotherapy machines (2
procedures per day) is achieved, with an estimated procedure volume a&Bp0 ann

Table 20 Cost per unit of additional capital equipment and maintenance for salvage
cryotherapy
Item Estimate Source of estimate
Equipment cost $250 000 $250 000  Scanmedics Pty Ltd
Estimated clinical life of equipment 10 wars 10years  Scanmedics Pty Ltd
Annual equivalent cost of equipment $32 376 $32376  Annuity at 5% p.a. for 10 years
Annual maintenance costs $25 000 $25 000 Scanmedics Pty Ltd
Total major capital equipment cost pel  $57 376 $57 376
Estimated analwolume of procedures 20 500 Expert opinion of the Advisory P
Estimated cost per procedure $2 869 $115
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The procedure costs of salvage cryotherapy, salvage radical prostatectomy, salvage HIFU
and salvage brachytherapy are compafedie2], including all relevant costs

regardless of the agency that bears them. The estimated costs per cryotherapy procedure
would be $1290 and $1@36, when the annual volumes of procedure are 20 and 500,
respectively. Inegeral, cryotherapy is more expensive than any of the other curative
treatments: it will incur an additional cost of about 838500 per patient if compared

with HIFU and brachytherapy; and the per procedure cost of cryotherapy is more than
twice that ofadical prostatectomy. The high unit cost of a cryotherapy procedure is

mainly attributable to the expensive disposable Cryokit and gases.

A cost comparison among cryotherapy, hormone therapy and watchful waiting is
presented ifable22 An annual discount rate gb&rcentwas used when estimating

various costs in the second year or thereafter. It was assumepdharitdf patients

would receive NHT, with a ratio between Goserelin and Leuprorelin offt@: s6tal

cost per cryotherapy in the first year is estimated 22 06 $1373 (in scenarios

using different throughputs of a cryotherapy machine), which would be more than twice
as much as the costs of stafmhe hormone therapy during the fiestry After that,

ongoing hormone therapy would result in a steadily substantial cost increase owing to the
expenditures on androgen deprivation drugs; whereas the total cost of cryotherapy rises
at a much slower speed because of the relatively lowrcimdksviaup visits and PSA

tests. Somewhere between the third year and the fourth year, the total cost of hormone
therapy would exceed that of cryotherapy. Cryotherapy would save abdit $3G00
relative to hormone therapy per procedure by the engeaf$

It should be highlighted that the cost comparison sholabla22is based on the

assumption that patients do not develop local recurrence or metastases during the period
when the costs of cryotherapy atanéalone hormone therapy are estimated;

otherwise, additional downstream costs for the management of treatment failure would
be incurred. Since no data on the-teng effectiveness of cryotherapy are currently
available, caution should be taken wbemparing the total costs between cryotherapy

and hormone therapy in a long time period.

The unit cost comparison as display@@bie22also demonstrates that watchful
waiting would be understandably muchpdrehan cryotherapy at any time during the
follow-up period, but only if cancer recurrence does not occur.
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Table 21 Procedural costs of salvage cryotherapy, radical prostatectomy, HIFU and brachytherapy in a private setting
Item Cryotherapy Cryotherapy Radical prostatectomy Highintensity focused ultrasounc Brachytherapy
Equipment cost $2 869(Table20 $115(Table20 n/a $7 000 (expert opirpbthe n/a
Advisory Panel)
Cost of associated $8 700 (Scanmedics Pty $8 700 (Scanmedics Pty n/a $950 (EDAP TMSSA $7 000 (Prostheses List code ON

disposables /
radiation seeds

Professional fiee
surgech

TRUS monitoring
Anaesthesia initiatic
Anaesthesia time

Ltd) Ltd)
$1 439 (MBS item 37210 $1 439 (BIS item 37210)

$109 (MBS item 55600) $109 (MBS item 55600)
$183 (MBS item 20845)  $183 (MBS item 20845)
$219 (MBS item 23063)  $219 (MBS item 23063)

$1 439 (MBS item 3721 $959 (MBS item 37210)

n/a n/a
$18 (MBS item 20845) $183 (MBS item 20845)
$219 (MBS item 23063 $110 (MBS item 23063)

$1 444 (MBS item 15338, 15539)

$109 (MBS item 55600)
$183 (MBS item 20845)
$110 (MBS item 23063)

unit$

Surgical assistant  n/a n/a n/a n/a $173 (MBS item 51303
Hospital facility $1271 $1271 $3 891 $1271 $1271

service$

Total cost $14 790 $12 036 $5 732 $10 473 $10 290

Sources: Medicare Australia 2008b; Australian Health Insurance Association 2008; Department of Health and Ageing 2005

aEquipmenbst when the anmal volume of cryotherapy procedures per instrurhEuip2@nt cost when the annual volume of cryotherapy procedures per instED@¢hTi®ISGBA develops and markets the
AblatherfriFIHU systediThe cost of brachythessgmds listed on the Prostheses List ranges from $6800 to $7150. $7000 is used as an appibtisirateatestdiget the procedural time for cryotherapy is about
180minutes, which is equal to the operation time for radical prostatectrityytheddie reasonable to use the fee for radical prostatectomy. While the surgical time forthiliels ¢6 traufwl tadical
prostatectomy; so the professional fee is calculated as multiplying the fee for radical proSthteaimrageytii@s for cryotherapy, radical prostatectomy, HIFU and brachythienateg at8@ia0tes,

120minutes and 9@inutes, respectiveliems not covered by Medicaoéal average charge pebR& V5.1 Private Hospital Data Bui8Bu{IRETHRAL PROCEDURESaverage length of hospital stay:
1.22days! Total average charge peDRB V5.1 Private Hospital Data Bureai;TIEOXNSURETHRAL PROCS+CSCC; average length of hospitiysay: 5.47

n/a: not applicable; TRUS: traalsnétcasound
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Table 22 Unit costs of salvage cryotherapy, hormone therapy and watchful waiting in a private healthcare setting

Year Item Cryotherapy Cryotherapy Hormone therapy Watchful waiting Source
Goserelin Leuproreh

1st year Pretreatment weup $1519 $1519 $1397 $1397 $1397 Tablel8
Procedure $14 790 $12 036 n/a n/a n/a Table21
Neoadjuvant hormone thérag $113 $1B n/a n/a n/a Tablel9
Ongoing hormone therapy n/a n/a $4 316 $5 040 n/a Tablel9
Followup visits $40x5 $40x5 $40x4 $40x4 $40x4 MBS item 105
Followp PSA tests $21x5 $21x5 $21x4 $21x4 $21x4 MBS item 66656
Other blood tests n/a n/a $35 $35 n/a MBS item 65070 and 664
Total $16 727 $13 973 $5 992 $6 716 $1 641

2nd year Ongoing hormone therapy n/a n/a $4 110 $4 800 n/a Teblel9
Followup visit(5) $38x1 $38x1 $38x2 $38x2 $38x2 MBS item 105
Followp PSA test(s) $20x1 $20x1 $20x2 $20x2 $20x2 MBS item 66656
Other blood tests n/a n/a $33 $33 n/a MBS item 65070 and 66
Total $16 785 $14 031 $10 252 $11 666 $1757

3rd year Ongoing hormone therapy n/a n/a $3 915 $4 571 n/a
Followup visit(s) and blood te: $55 $55 $143 $143 $111
Total $16 840 $14 086 $14 309 $16 379 $1 868

4th year Ongoing hormone therapy n/a n/a $3 728 $4 354 n/a
Followup visit(snd blood test: $53 $53 $135 $135 $105
Total $16 893 $14 139 $18 173 $20 869 $1 973

5th year Ongoing hormone therapy n/a n/a $3 551 $4 146 n/a
Followup visit(s) and blood te: $50 $50 $130 $130 $101
Total $16 943 $14 189 $21 853 $25 144 $2 T4

10th year Total $17 160 $14 406 $37 785 $43 999 $2 508

Source: Medicare Australia 2008b)

aProcedure cost when the annual volume of cryotherapy procedures is 20 f{ferdostturaerast when the annual volume of cryotherapy pro€eperésss@ient;13=996x 0.05+ 1260« 0.05. The costs
of NHT are not covered by MBS for this indication, thus borne ithiheditistyear the numbers of-fipllvisits / PSA tests after cryotherapy and during ongoing hormometbkfalpwyaiting are 5 and 4,
respectivelyOther blood tests include full blood count, liver function tests and kidney function tests. They are recuiteetrapyy vatthardmeauency of once fdryda;second year and therehfer,
frequencies of foHovvisits / PSA tests for cryotherapy and hormone therapy or watchful waiting are every 12 months and 6 months, respectively.

n/a: not applicable; PSA: prestatgfic antigen
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Cost to the Australian Government

The Australian Gegernment is responsible for payment of the rebate on items from the
MBS. As salvage cryotherapy for recurrent or persistent prostate cancer will be
performed in a hospital facility, the rebate would perégntof the schedule fee for a

private hospitdhcility. For pharmaceutical benefit items, the maximum cost is $32.90

for general patients, $5.30 for concessional patients or those who reach the Safety Net
threshold and $0 for concessional patients who reach the Safety Net threshold. The
difference hveen these figures and the dispensed price of a pharmaceutical benefit item
is borne by the government. The unit costs of cryotherapy, hormone therapy and
watchful waiting to the government are presenfieabie23

Table 23 Unit costs to the Australian Government

Year Item Cryotherapy Goserelin Leuprorelin  Watchful waitin- Source

lstyear Pretreatment woup $1 139 $1 048 $1048 $1048 Tablel8
Procedufe $1 463 n/a n/a n/a Table21
Ongoing hormone ther: n/a $4 090 $4 927 n/a Teblel9
Followup visits $30x5 $30x4 $30x4 $30x4 Table2
Followp PSA tests $16x5 $16x4 $16x4 $16x4 Table22
Other blood tests n/a $26 $26 n/a Table22
Total $2 831 $5 347 $6 184 $1231

2nd year Ongoing hormone there n/a $3 895 $4 692 n/a
Followup visit(s) $29x1 $29x2 $29x2 $29x2 Table22
Followup PSA test(s) $15x1 $15x2 $15x2 $15x2 Table22
Other bloasts n/a $25 $25 n/a Table22
Total $2 874 $9 354 $10 988 $1 318

5th year Total $2 993 $20 267 $24 070 $1 555

10th year Total $3 156 $35 253 $42 038 $1 881

aProcedural costs include professional, asiaestdd RUS monitoring fee; other cost items for cryotherdppléiediuioh as

equipment fee and hospital facility serviaes fie¢ covered by Medié#@ecording to Pharmaceutical BenefitslSdteadiReports
(Medicare Australia 2008d), the patient breakdown for Goserelin is 0.46 for general patients, 0.44 for cotlvessiwial pEENts

the Safety Net threshold, and 0.10 for concessional patients who reach the Safethétefdhneesheldnnual cost of Goserelin borne
by the government should be calculated-@548822.9- 0.44x 5.3)x 13;¢ According to Pharmaceutical Benefits Schedule Item Reports
(Medicare Australia 2008d), the patient breakdown for Issiiffeligéneral patients, 0.60 for concessional patients or those who
reach the Safety Net threshold, and 0.21 for concessional patients who reach the Safety Net threshold. ddstrefore, the annual
Leuprorelin borne by the government shouldadteaals (420.19x 32.9- 0.60x5.3)x 12.

n/a: not applicable; PSA: presgatsfic antigen; TRUS: transrectal ultrasound

The calculation of the total costs of cryotherapy to the Australian Government, shown in
Table24, was based on the following assumptions:@gré8éntand 2(ercentof the

patients experiencing radiation failure receive hormone therapy and watchful waiting,
respectively; 2) Goserelin and Leuprorelin are used by equal numhbergf3)aioth
hormone therapy and watchful waiting take place in the private health sector. The base
case assumes that 2000 patients have recurrent or persistent prostate cancer after
radiotherapy per year in Australia (in the ran@3%B8) jagel6 AppendixG). Four

scenarios were costed, including two where different proportions of patients (10% and
33%) with radiation failure undergo salvage cryotherapy, and two with different public to
privatepatient splits for cryotherapy (75:25 and 5@Biré€7).
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Figure 7 Patient breakdown in estimating total costs to the Australian Government (base
case)
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To calculate the financial insptions to the Australian Government of subsidising

salvage cryotherapy for the treatment of recurrent or persistent prostate cancer following
radiotherapy, the estimated cost per procedure was multiplied by the expected uptake of
the procedure in privahospitals. As BB30 procedures are expected to be performed
annually in the private sectosaaingf between $68808 and $239439 for salvage
cryotherapy would be incurred by the government in the first year relative to the
currently available &ienents, namely hormone therapy and watchful waiting. This cost
saving would nearly double in the finge&rs. If patients have a longer disgassafic

survival, salvage cryotherapy would be a moreasirsg) procedure compared to

hormone therapy awdatchful waiting.
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Table 24 Total costs to the Australian Government (base case)

Cryotherapy Hormone therapy  Watchful waiting Difference

Scenario 1

Number of patients 50 160 40

1 year $141 525 $922 428 $49 230 7$830 133

2years $143 704 $1627 331 $2 716 71$1536 343

5 years $149636 $3 546 956 $62 208 1$3 459 528
Scenario 2

Number of patients 100 160 40

1 year $283 050 $922 428 $49 230 1$688 608

2 years $287 407 $1 627 331 $2 716 71$1 392 639

5 years $299 273 $3546 956 $62 208 71$3 309 892
Scenario 3

Number of patients 165 528 132

1 year $467 033 $3044 012 $162 459 T$2739 439

2 years $474 222 $5 370 192 $173 962 7$5 069 932

5years $193 800 $11 704 955 $205 287 T1$11 416 442
Scenario 4

Number of patients 330 528 132

1 year $934 065 $3044 012 $162 459 1$2272 406

2 years $948 444 $5 370 192 $173 962 71$4 595 710

5 years $987 600 $11 704 955 $205 287 1$10 922 642

Scenario 1: 10% of patients with radiation failure receive salvage cryotherapyritia¢eppdient split for cryotherapy is 75:25.
Scenario 2: 10% of patients with radiation failure receive salvage cryotherapy; the public to privatehpedienisplt 5or. cryot
Scenario 3: 33% of patients with radiation failurehesgévergotherapy; the public to private patient split for cryotherapy is 75:25.
Scenario 4: 33% of patients with radiation failure receive salvage cryotherapy; the public to privatehpeaigyisplt5or. cryot

aA negative difference is asa8ng resulting from cryotherapy compared to hormone therapy and watchful waiting.

Total cost to the Australian healthcare system overall

The total cost of salvage cryotherapy to the Australian healthcare system would include
co-payments, costs of digables, hospital services and capital equipment as well as

medical services. Calculation of the total cost relied on the same assumptions described
in the 6Cost to the Adaghd. Asapreseated FiGune8, e r n me n t
the costs were calculated in four scenarios with different proportions of patients with
radiation failure receiving salvage cryotherapy (10% and 33%) and two different annual
volumes of cryotherapy prooees achieved per machine (20 and 58025

includes costs for the base ca®8@atients with persistent or recurrent prostate

cancer); the lowand the upper estimates (58343 are costed AppendixG.
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Figure 8

Patient breakdown for estimating total costs to the Australian healthcare system

overall (base case)
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In scenarios 1 and 2, Aércentof patients who have recurrent or persistent prostate
cancer after radiotherapy are treated by salvage cryotherapy, incaduiigpagbst of
$171223®3$2263040 to the Australian healthcare system in the first year. The range
reflects the different scenarios where one site uses its cryotherapy teiguipnigi20
procedures per year (scenario 1) and where the equipment is used at maximum efficiency
(500 procedures per year, scenario 2). Cryotherapy would result in higher expenditures
relative to hormone therapy and watchful waiting if the procedamnegd out in

33percentof those experiencing recurrent or persistent prostate cancer after
radiotherapy, with additionabst of $555036M$7468032. The total expenditures
required for ongoing hormone therapy and watchful waiting are sulystestitian

those for cryotherapy in the first year, largely due to the expensive disposable Cryokit
and gases required fbe cryotherapy procedure {88 per patient). In the firsy@ars
salvage cryotherapy would still incuadthtionabst, butvith a narrower cost

difference compared to stasdne hormone therapy and watchful waiting. If all the
patients who are treated by salvage cryotherapy live longeretfwawvbthout

treatment failure, cryotherapy would result in aaosigf betwea $454151 and

$3316370.

Part A: Cryotherapy for recurrent or persistent prostate cancer i MSAC 1124 61 of 247



Table 25

Total costs to the Australian healthcare system overall (base case)

Cryotherapy Hormone therapy = Watchful waiting Difference
Scenario 1
Number of patient: 200 160 40
1 year $3345320 $1016 640 $65 640 $2 263 040
2 years $3 356 939 $1753 402 $70 288 $1 533 250
5 years $3 388 581 $3 759 787 $82 944 71$454 151
Scenario 2
Number of patient: 200 160 40
1 year $2794510 $1016 640 $65 640 $1712 230
2 years $2806 129 $1753 402 $70 38 $982 440
5 years $2837 771 $3 759 787 $82 944 71$1004 961
Scenario 3
Number of patient: 660 528 132
1 year $11 039 556 $3354 912 $216 612 $7 468 032
2 years $11 077 899 $5 786 226 $231 949 $5 059 723
5 years $11 182 316 $12 407 298 $273 716 T$1 498 698
Scenario 4
Number of patient: 660 528 132
1 year $9 221 884 $3354 912 $216 612 $5 650 360
2 years $9260 227 $5 786 226 $231 949 $3 242 052
5 years $9364 644 $12 407 298 $273 716 71$3 316 370

Scenario 1:10% of patients with radihtierréaiive salvage cryotherapy; the annual volume of cryotherapy procedures is 20.
Scenario 2: 10% of patients with radiation failure receive salvage cryotherapy; the annual volume of crg8@rapy procedures i
Scenario 3: 33% of patients witlioadalure receive salvage cryotherapy; the annual volume of cryotherapy procedures is 20.
Scenario 4: 33% of patients with radiation failure receive salvage cryotherapy; the annual volume of crg8@rapy procedures i

aA positive difference andgative difference represent an additional cost and a cost saving, respectively, resulting from cryotherapy
compared to hormone therapy and watchful waiting.
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Discussion

Is it safe?

A total of 18case series (level IV intervention evidence) assessddtthef salvage
cryotherapy (xNHT) for the treatment of recurrent or persistent prostate cancer after
radiotherapy. The available evidence does not provide information on the relative safety
of this procedure compared to its comparators: salvagemadiaectomy (NHT),

salvage HIFU (xNHT) and salvage brachytherapy (zNHT).

The most significant complication identified as resulting from the salvage cryotherapy
procedure following radiation failure is a raptthral fistula, with incidence rates

rangng between 0 and ércentover followup periods of 8872.5months. The size

of the cryoprobes used in an argased cryotherapy system did not influence the
frequency of occurrence of fistula following the procedure. However, it is noted that
patients undergoing brachytherapy before cryotherapy were more likely to develop recto
urethral fistula than those having EBRT as their primary treatment.

Impotence was the most common complication following salvage cryotherapy. The high
(up to 100%) impotencate after cryotherapy was due to the accumulative influence of
primary radiotherapy and salvage treatment. Between 60 paict&0f patients

with potency before cryotherapy would develop impotence after the procedure. Data
were not available to cpare any change in potency before/after the procedure

between secorgkneration cryotherapy (using thicker needles) angeth@dition
cryotherapy (using thinner needles).

Urinary incontinence occurred in 0 to &Rentof patients pogprocedurallyThere

was no significant difference between the incidence of incontinence after third
seconeeneration cryotherapy. Other urethral complications, such as urethral sloughing,
urethral stricture, bladder neck obstruction and urethral ulcer, haalyédater

incidence rates of no more than percentduring various followp periods. It was
suggested that the reduction in the occurrence of urethral damage from cryotherapy
procedures, compared to previous generations of cryotherapy, is atttibthahise

of urethral warming in secorat third-generation cryotherapy systems, rather than the
technological development of the cryotherapy machine (expert opinion of the Advisory
Panel).

Minor complications following salvage cryotherapy for rad@tiore included pelvic
and/or perineal and/or rectal pain, UTI, transient haematuria, scrotal swelling, penile
tingling and/or numbness, and proctitis, with rates of no more tipgncg@ht These
complications required only conservative treatment.

There were a small number of studies that included a few patients who underwent liquid
nitrogenbased cryotherapy procedures. The clinical outcomes of cryotherapy systems
using different freezing agents were not analysed separately due to the lack of data.

Discrepancies in safety outcomes, for example incontinence and impotence, as well as in
effectiveness outcomes, such as duration of PSA control, are noteworthy in this
assessment report. Some of the differences may have resulted from the following factors:
1) lack of consensus on patient seldttpatients with known adverse prognostic
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features such as high PSA level, high Gleason score, acapsxilea tumour extension

or metastatic diseases were included in some studies but not in others; 2)fa variety
cryotherapy generatidnboth thinner and thicker needleed cryotherapy systems

using argon gas as their freezing agent were assessed in this report, and several articles
involving a few liquid nitrogdrased cryotherapy procedures were also inahuthed
systematic review; 3) variations in the definitions of biochemical failure, impotence,
incontinence, obstruction and so on; 4) differences-reaifing of outcomes (eg
incontinence and impotence) among individual patients and various saSg serie
surgeons with different levels of experience at performing the cryotherapy procedure; 6)
relatively small samples in the case series included in this assessment (of the total of 20
case series identified from the literature, 15 studies involvetthdevi€r salvage

cryotherapy procedures; and 7) varying periods of-tgifothe longer the followp

period, the more likely it is to find an adverse event.

Is it effective?

Twentyone case series (level 1V intervention evidence) assessed theexffeativen
salvage argdmased cryotherapy (xNHT) for recurrent or persistent prostate cancer after
radiotherapy. No evidence was identified that considered the effectiveness of salvage
cryotherapy (xNHT) in relation to its comparators: salvage prostatedtibity, (

salvage HIFU (xNHT) and salvage brachytherapy (ztNHT).

Studies included in this assessment report varied in thehufip@nods, with the

mean ranging from 8.3 to 7tbnths after salvage ardmased cryotherapy. Within the
follow-up periods irall case series, only two patients died from prostate cancer, resulting
in diseasspecific survival rates between 95 angd@@nt The Byear and-§ear

overall survival rates, as reported by one included study, penee8iand

92percent resgctively, in those patients who were followedyaais and Pears after
cryotherapy.

There was no consensus on whether or not routinergogtterapy biopsy examination
should be performed. Some of the clinical institutes carried out biopsieatemsl| p

who underwent salvage cryotherapy or whenever they were logistically feasible, while
others biopsied those patients with abnormal results in PSA testing. Operaigri0

or more of the patients who were prescribed biopsy after cryotherapyngrocre
histologically confirmed as disease free.

There were large variations-year and-2ear BRFS rates, which were 44 to

89percent and 38 to 7#®rcent respectively, across different case series included for
assessment. The wide range iataur of PSA control among distinct studies was partly
attributable to: various PSA-ofitvalues used for the definition of biochemical
recurrence, differences in the length of fellpyweriods and different inclusion criteria
during patient selectidsmail et al (2007) discovered that patients with a PSA level of
10ng/mL or less, a Gleason score of 6 or lower and a clinical stage of 2b or below
before the primary radiotherapy had a higher rate of BRFS compared to those patients
who did not fulfil thee criteria.

Only a small percentage of patients who underwent salvage cryotherapy following
radiation failure developed local or distant metastatic di§&as@A).

Urinary and sexual symptoms were not controlled after salvage cryotherapy; on the
contary, urinary and sexual dysfunction or discomfort was more serious after the
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cryotherapy procedure than before. However, in general, patients had a healthy level of
functioning and were in a good state of health and QoL after salvage cryotherapy.

The maprity of the studies reporting clinical outcomes of salvagebasguh

cryotherapy had folleup periods ranging from 1 tgy@arsOnly one case series
identified in the literature followed up patients for more tiiaarS after the procedure.
Thereforeno conclusions can be reached regarding theetamgreatment

effectiveness of argtmased cryotherapy following radiotherapy failure. The insufficient
posttreatment followip is especially noteworthy in the assessment of a treatment for
prostate carg, since this disease has a slow development and progression course.
Further clinical studies with long foHopvperiods are indicated for a comprehensive
evaluation of the argdrased cryotherapy procedure.

The body of evidence included in this assessvas appraised according to the
NHMRCG&6s guidance on clinical pr alablei ce gui
26 presents the results of the appraisal of the evidence considered in this a3sessment.
populatons of the studies examined were generalisable to the target population of
patients withocalised recurrent or persistent prostate cancer after radiotherapy within
Australia. With all studies being conducted in developed countries with similar standards
of practice in the treatmentrafdiation failure, the results of the studies are applicable to
the Australian healthcare context, except that the length of hospital stay after cryotherapy
in the United States healthcare setting (usually-daapreceda) would be shorter

than that (an overnight stay) in clinical practice in Australia (expert opinion of the
Advisory Panel).

Table 26 Assessment of body of evidence for effectiveness of salvage cryotherapy®
A B C D
Excdlent Good Satisfactory Poor

Component

Level IV studies, of
Evidencebase level | to Il studies
with high risk of big

Most studies are
consistent and

Consistency inconsistency may b

explained
Clinical impact Moderate
Population(s)
studied in body of
Generalisability | evidence are the
same as the targef
population
Applicable to
S Australian healthcarg
Applicability context with few
caveats
aFor an explanation of this tabpag25refer to 6Assessment of the

What are the economic considerations?

A financial incidence analysis of salvage cryotherapy relative to hormone therapy and
watchful waiting was conducted to estimate the expenditures involved with each
management strategy from both an Aliatr Government perspective and a healthcare
system perspective. Although salvage radical prostatectomy, salvage HIFU and salvage
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brachytherapy were regarded as appropriate comparators in assessing the safety and the
effectiveness of cryotherapy, theysaldom performed in clinical practice in Australia.

The costs of these curative treatments were therefore not considered when estimating
the potential financial impact of cryotherapy if it was to be listed on the MBS.

The estimate of the financial impglmas of salvage cryotherapy to the Australian
Government and the Australian healthcare system overall relied on three assumptions: 1)
that patients experiencing recurrent or persistent prostate cancer after radiotherapy
currently undergo either staadre hormone therapy or watchful waiting, with a ratio

of 80:20; 2) that all patients receive saboree hormone therapy and watchful waiting in
the private health sector; and 3) that half of the patients receiving hormone therapy are
treated by Goserelinagthe other half by Leuprorelin. On these assumptions, several
scenarios were costed in the financial analysis, including the impact of different
proportions of patients receiving salvage cryotherapy, the costs associated with
cryotherapy equipment usedtfds indication alone versus at maximum feasible
efficiency, and with two different public to private patient splits. It is acknowledged that
a percentage of patients who undergo salvage cryotherapy are likely to have further
disease recurrence. Howethex ,additional costs of further treatment have not been
included in the financial analysis due to the absence-trtarfgllowup data on
cryotherapy.

It was highlighted that the total costs to the government and the whole society varied
over differentime spans. Cryotherapy would result in ssagstgf between $68&@08

and $2739439 to the Australian Government in the first year. The longer the disease
free survival, the more money would be saved by salvage cryotherapy. Ongoing hormone
therapy wuld incur substantial costs for androgen deprivation drugs for each additional
year, whereas the annual expenditures on-fglevgits and PSA tests after cryotherapy
are considerably lower. In terms of total costs to the Australian healthcare syatem ov
cryotherapy would incur additionabst of $171223®$7468032 in the first year.

However, between the third year and the fourth year, the overall financial burden of
salvage cryotherapy to the Australian healthcare system vecukeb®dhat of

hormone therapy and watchful waiting. If the disgesific survival is more than

5years after salvage cryotherapy for all patients, teevéogt cryotherapy would

range between $4581 and $316370.

Other relevant considerations

Thissection provides information that does not fit with the evidbersesl assessment

of the safety, effectiveness and-efisttiveness of salvage cryotherapy for recurrent or
persistent prostate cancer after radiotherapy, but nevertheless impacts on this
asessment.

Safety and effectiveness of the comparators

Evidence relating to the safety and effectiveness of the comparators has not been
included in the systematic review as no comparative data for salvage cryotherapy and
radical prostatectomy, HIFU or tingtherapy are available. Therefore, it is not possible

to make definitive statements regarding relative safety and effectiveness between salvage
cryotherapy and its comparators without a prospectiworsat clinical trial. Despite

this, the safety dreffectiveness of the comparators should be noted, as the clinical
outcomes of radical prostatectomy, HIFU and brachytherapy for the treatment of
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persistent or recurrent prostate cancer may have an impact on the decision for or against
argonbased cryotiapy being listed on the MBS.

Radical prostatectomy (following primary radiotherapy), like salvage cryotherapy, is
complicated by radiatiemduced tissue fibrosis and dense tissue adhesions. The rate of
complications from salvage radical prostatectoragradp have decreased over time,
which suggests the existence of a physician learning curve or modification of surgical
techniques. Stephenson et al (2004) compared patients who underwent radical
prostatectomy after radiotherapy before 1993 with thossesbdreated after that

time. The authors discovered that, since 1993, the rate of rectal injury is significantly less
(2% vs 15%=0.01). The overall rate of major complications declined frper&nt

of patients treated before 1993 tpéentafter 1993=0.02). No difference in the
frequency of incontinence or bladder neck strictures was observed over time. Several
recent norsystematic reviews reported that-paktage prostatectomy incidence rates

of rectal injury, urinary incontinence aladldber neck stricture were 0 tqp&écent 0

to 67percent and 7 to 3Percent,respectively. The majority of case series investigating
salvage radical prostatectomy after radiation failure do not document impotence rates,
with the exception of oneusly identified, in which 1@@rcentof patients lost their

potency after a salvage prostatectomy procedure (Ahmed et al 2005; Dudderidge et al
2007; Nguyen et al 2007). As to the reported effectiveness outgmae® FA control

was achieved in 31 t8 {@rcentof patients who had radical prostatectomy for the
treatment of recurrent or persistent prostate cancer, using a PSA leng/ioi0a2

the cutoff value for biochemical recurrence (Nguyen et al 2007). Using the same criteria,
Amling et al (199) reported a Igear BRFS rate of p&rcentin a case series involving

108 salvage radical prostatectomy procedures.

The clinical outcomes of salvage HIFU were reported in several case series and were
summarised by Chalasani et al (2008). In tlas/réng impotence rates after salvage
HIFU were quite high, ranging from 66 to fg@fcent The incidence rates of rectal

fistula were between 0 andpgBcent.Between 10 and p@rcentof the patients who
underwent salvage HIFU developed incontindterelae procedure. BRFS was

achieved in 17 to pércentof patients in various series using different definitions of
biochemical failure and with varied lengths of falfpweriods. Fivgear PSA control

was achieved in 17 to@ercentof patients wh received HIFU following radiation

failure, when biochemical failure was defined as a PSA lengl/r2.@bove the

nadir.

Salvage brachytherapy is the other investigational treatment option for persistent or
recurrent prostate cancer after radiothefiapy nonsystematic reviews have

summarised 13 case series investigating salvage brachytherapy following radiation failure
(Bong & Keane 2007; Nguyen et al 2007). Reported complications following the salvage
brachytherapy procedure included rectal if&t$%o), urinary incontinencé32%)

and urethral strictures (3%). Thgear BRFS rates ranged from 20 tpe88entacross

case series, with various follggwyperiods and using different PSAdaftivalues for the

definition of biochemical failure. Angpall the studies included in the above two

reviews, the largest series involved a total of 49 salvage brachytherapy procedures with a
mean followup periodof 64months (Grando et al 1999). In this case seyms &nd

5year PSA control were achiewved8percentand 34percent respectively, of patients

who underwent salvage brachytherapy. The actual-sigeafe survival rates at 3 and

5years were §&rcentand 79Qercent respectively.
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The Advisory Panel expressed the opinion thathitheeebeen concerns among

clinicians over the safety of the potentially curative treatments that salvage cryotherapy

has been compared against (salvage radical prostatectomy, salvage HIFU and salvage
brachytherapy). Furthermore, the g effectiveness salvage HIFU and salvage
brachytherapy is unproven by clinical studies. The Advisory Panel therefore suggested

that salvage cryotherapy would be the preferred treatment option for patients who meet

the selection criteria. However, this expert opinisrgiwan with the acknowledgement

that it was potentially biased, due to cryotherapy being the only local salvage treatment
option offered within the specific Adviso

Based on the curreatailable evidenaethe literaireand the expert opinion of the
Advisory Panelhe safety and effectivenessalage cryotherapy do not appear to be
worse thanhose of its comparators. However, it should be noted that any conclusions
on the comparative safety or effectiveness$vaigeacryotherapy are highly speculative,
asthereareno directcompaative stugksidentified in the literatumevestigatinghe

safety and effectiveness of salvage cryottierdlpg treatment of recurrent or

persistent prostate cancer after radiafiyerelative to salvage radical prostatectomy,
salvage HIFU and salvage brachytherapy. Heterogeneity in cryotherapy generations,
differences in subject selection, discrepancies in the definitions of some safety or
effectiveness outcomes, and variatiosgrgeon skills are noteworthy among various
studies. Furthermoranindirect comparison between salvage cryotherapy and its
comparatorgvould bevulnerable to bias because of the relatively small sexegiad
insufficient followup datain clinical sidies examining salvage treatments of prostate
cancer following radiation failure.

Accessibility of curative treatments and implications for patients

The accessibility of salvage cryotherapy and its comparators (salvage radical
prostatectomy, salvage HIBbd salvage brachytherapy) by those patients who could
potentially benefit is an important issue when assessing the cryotherapy procedure
following radiation failure.

Due to its high price, limited indications and the specialised equipment and skills
required to perform the procedure, cryotherapy is expected to only be available in a few
centres in Australia. Salvage cryotherapy for recurrent or persistent prostate cancer after
radiotherapy is currently performed in only one clinic in Australia (expert opthe

Advisory Panel). Even with a limited quantity of cryotherapy units, they may well be
underutilised due to the small clinical need for the salvage cryotherapy procedure.
However, since recurrent or persistent prostate cancer is not theiceipimfor

which cryotherapy may be carried out, an dr@sed cryotherapy system has the

potential for efficient throughput if also used for other therapeutic applications.

As a common major urological procedure, radical prostatectomy is now pérformed
many clinics in Australia. However, salvage radical prostatectomy for the treatment of
recurrent or persistent prostate cancer following radiotherapy is not widely performed
for two reasons: 1) the complicated anatomipetate tissue damage iretliby

primary radiotherapy requires further surgical training for the salvage radical
prostatectomy procedure following radiation failure; and 2) the disappointing safety
outcomes reported by earlier studies have resulted in poor acceptance of sallvage radi
prostatectomy by both health professionals and patients. Salvage radical prostatectomy
following radiation failure might be expected to be carried out in additional specialised
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hospitals in the future, following the accumulation of clinical experipaderming
this procedure and likely further modification of surgical techniques.

Salvage HIFU is a relatively new potential treatment option for patients who fail primary
radiotherapy. This technology has been increasingly used and studiedeangcent y
(Chalasani et al 2008). None of the HIFU systems can be located on the ARTG website,
although HIFU Sonablate 500as announced to have received TGA full marketing
approval by its distributor, THS International Inc, in August 2005 (Medical News Today
2005). HIFU for the treatment of localised prostate cancer is not reimbursed by
Medicare. In current clinical practice the salvage HIFU procedure following radiotherapy
is still in the investigational stage, and is performed in a very limited nunmbeatof cli
centres in Australia. It is also expected that the high cost of the required equipment, as
well as the specialised surgical skills required for the procedure, would obstruct the
diffusion of HIFU as a treatment for recurrent or persistent prosiaes edter

radiation failure in the Australia healthcare system in the near future.

Although primary brachytherapy in the treatment of localised prostate cancer has been
well established, the performance of salvage brachytherapy in patients with radiation
failure is still under study.-Rediation is only occasionally performed in a few
institutions in Australia.

Patients experiencing radiation failure who are suitable for salvage treatment and fit for
surgery would be candidates for all salvage tnéajptiens: cryotherapy, radical
prostatectomy, HIFU and brachytherapy. As for those patients who are not fit for major
surgery (eg older men with significant comorbidities), salvage cryotherapy, salvage HIFU
and salvage brachytherapy are potential tréaiptmns. However, for the reasons

outlined above, there are many patients who may be suitable for, but currently do not
undergo, curative treatments. In these cases, hormone therapy (a@danstand

treatment) and watchful waiting are prescribed,jthotwvative intent but to reduce the
tumour size rather than eliminate it or run the risk of metastases (Lam & Belldegrun
2004; 1zawa et al 2002). It is possible that, if salvage cryotherapy is reimbursed and more
hospitals invest in cryotherapy units,ahailability of the cryotherapy option would

provide access to curative treatments for patients who otherwise would not receive any.
This is particularly the case for patients who are not suitable for surgery (older men or
men with comorbidities) but whkould tolerate a less invasive procedure.

Skills required for performing cryotherapy

The argorbased cryotherapy system for prostate cancer uses a template that is very
similar to brachytherapy, allowing urologists and radiation oncologists currently
pefforming brachytherapy to be easily trained in cryotherapy techniques (Scanmedics Pty
Ltd 2007). However, it is noteworthy that the placement of cryoneedles and
thermoprobes during a salvage cryotherapy procedure can be more challenging than
during a primgrcryotherapy procedure because of theppesiate anatomic planes

damage incurred by previous radiotherapy. This radhalimed tissue damage is

particularly serious following brachytherapy, after which the radiation seeds within the
prostate glanctatter the ultrasound waves and mimic the cryoprobe ultrasonically,
resulting in distorted TRUS images during treatment planning -dinaereabnitoring
(Gowardhan et al 2007). Performing salvage cryotherapy after radiotherapy requires
extensive trainingnd the learning curve associated with the procedure is considerable.

It is reasonable to expect fewer complications to occur as experience with this procedure
increases.

Part A: Cryotherapy for recurrent or persistent prostate cancer i MSAC 1124 69 of 247



Equity between different population groups

The MSAC should consider topics suarcasss and equity when determining whether

a health technology should be recommended for reimbursement. There is currently an
increasing (ag#andardised) mortality excess for prostate cancer patients in rural and
regional areas, as compared to meniwhmlcapital cities (Coory & Baade 2005).

There are many potential reasons for this, but the evidence has suggested that access to
urologists and the management options available to men depend on where they live.

In 200@02, rates of radical prostatetyovere 2@ercentlower in men from rural

areas of Australia (Coory & Baade 2005). The applicant suggested that the shorter
hospitalisation and recovery time associated with cryotherapy (compared to salvage
prostatectomy) would make it more accessifypatients in rural and remote areas,
potentially improving equity. However, as all cryotherapy procedures would need to be
done in one of the few tertiary centres with the highly specialised equipment and
personnel, patients from rural and remote aradd stdl need to travel for the

procedure. Furthermore, patients from rural areas are also less likely to have had
radiotherapy as the primary treatment for their prostate cancer, as radiotherapy options
are more limited in rural hospitals (Hall et &@)26@wer men in rural areas would
therefore be indicated for cryotherapy for persistence or recurrence after primary
radiation. It is therefore unlikely that the option of salvage cryotherapy would increase
equity of access to curative treatments betweteopolitan and rural populations.

Patient journey

By the time men have persistence or recurrence of prostate cancer after radiation failure,
they have already journeyed a considerable way with thé diseasiee initial

symptoms to referral, investiga, diagnosis, treatment and follgqev These men are

likely to have become well educated on their prostate cancer, and already made some
difficult decisions about the traafé between QoL and eradicating the cancer.
Unfortunately, quite a proportionraeén who undergo primary radiation therapy will

have suffered adverse events, such as impotence, as a result of the treatment for their
cancer, and this can have a large psychosocial impact on men. Impotence can be
accompanied by concerns over mascubaityimpact on the ability to participate in an
enjoyable activity, and may cause strain on intimate relationships (Broom 2007). Any
additional treatment given to these men is likely to further impact on their functioning.
Decisions regarding managemeth®fecurrent or persistent prostate cancer therefore
need to be made with great care.

There is currently no 6gold standardd tre
after radiation failure, due to the lack of-guggiity evidence. The stic literature

has not reported any particular salvage treatment to be effective for all men with
recurrence or persistence of prostate cancer. Therefore, the best option for individual
patients is to be fully informed on the possible harms and éaefsy result from

the different treatments. This allows men to consider their treatment preferences, and to
give true informed consent to whichever treatment they choose based on their personal
values. A shared decisimaking process between the patad physician is important,

as the literature suggests that what is viewed to be most important by physicians may not
be in keeping with patient values. A systematic review by Zeliadt et al (2006) reported

that cancer eradication is nearly every @ateentpr i mary concern when
However, after investigating treatment options, other issues emerge. In a study of 1000
men with prostate cancer,pscentdefined an effective treatment as one that

preserves QoL, compared to approximagherdcentwho defined an effective
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treatment as one that extends expected survival or delays disease progression. In
contrast, physicians were much more likely (90%) to define treatment effectiveness by
survival.

Patientsd attit uddaevingvarneas trehtsnenaoptigmatlg e event
influencethe decisiomaking process in clinical practice (Bloch et al 200&%¥ It

repored by Volk et al (2004) that males would commonly choose wfftissaiae years

of life expectancy in orderdgoidimpotence anthild-to-moderatencontinence as

adverse consequencepraistate cancéreatments. This result is consistent with Singer

et as study (1991), in which subjects expressed their willingrhessédtreatments

with shorter survival prospedt their chances of maintaining potency were greater.
HoweverFossét al (1997) argued that prostate cancer patients seemed to accept
complications, such as impotence and incontinence, as the price for a treatment that
might cure the diseaskd R o (1998 supported-ossat al conclusion by

demonstratinthat patienfichoice of a prostate cancer treatment would ragtbered

by their concerns about potential complications, although patients were less willing to
undergo a treatment at any coahtheretheir wivesThese results should emphasise

that there is large interpersonal variability in how side effects of treatments are viewed by
patients.

No studieon patient preferenseegardingalvage treatments fecurrent or persistent
prostatecancer followingadiotheraphave been identifiedArticles identified by this
assessment indicated that patients generally had a good QoL and health status after
salvage cryotherapy for recurrent or persistent prostate cancer following radiotherapy,
athough patientsd sexual and/or urinary fu
However, there was a scarcity of evidence on the QoL in patients who were treated by
salvage radical prostatectomy or other treatments following radiation failure (Sanderson
et al 2006). Therefore, it is difficult to predict what patient preferences may be regarding
salvage cryotherapy, due to the lack of comparative evidence on how it impacts on either
QoL or survival. It is reasonable to assume that, if salvage cryothddapsoeide an
acceptable level of safety and effectiveness, and was the only available curative treatment
option, patient preference (and that of the clinician) would frequently be for salvage
cryotherapy instead of hormone therapy or watchful welitieg. salvage cryotherapy

and salvage radical prostatectomy are compared, it is assumed that patients might prefer
to receive cryotherapy due to its minimally invasive nature. It is also hypothesised, in
comparisonio salvage brachytheraghyatcryotherapynight bepreferrecbecause of the
absencef furtherradiationWhile cryotherapy is likely to be a more expensive treatment
option upfront than those currently available, due to the high cost of associated
disposables, cost is rarely cited as an impiadtémntin the decisiamaking process by

patients (Zeliadt et al 2006). What is clear from the literature is that patient preferences
vary to a large degree and, in the absence of evidence on the clear benefit of one
treatment over another, are coreeatiment decisions.
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Conclusions

Safety

The small volume of evidence that assessed the safety outcomes of salagedrgon
cryotherapy (xNHT) for recurrent or persistent prostate cancer after radiotherapy was of
a low level (level 1V intervention evicknand provided no comparative data in relation

to salvage radical prostatectomy (xNHT), salvage HIFU (£NHT) or salvage
brachytherapy (xNHT).

No deaths or lifghreatening events were observed as a direct result of cryotherapy. A
considerable number ddtgents reported impotenced600%) and urinary

incontinence @3.3%). Fistula was the most serious complication, although it was not
common (07.1%). Urethral sloughing, bladder neck obstruction, urethral stricture and
urethral ulcer were also repomsdnajor complications following a cryotherapy
procedure.

Pelvic and/or perineal and/or rectal pain was the most common minor complication (in
0039.6% of men who underwent salvage cryotherapy). Other minor adverse events
reported after salvage cryotheraplude UTI, scrotal swelling, transient haematuria,
penile tingling and/or numbness, and proctitis. All of the minor complications were self
limiting and did not need any medication.

In general, the evidence reported inconsistent findings with resipecatety of

salvage cryotherapy (xNHT) for recurrent or persistent prostate cancer after
radiotherapy. Variations in the incidence rates for each complication across case series
occurred for a number of reasons, including small sample sizes indibé cacle

series, subjectivity in the reporting of some of the complications, and different skill and
expertise levels of the surgical teams.

There was no evidence that th&1aryotherapy system, compared to the drgsad
cryotherapy system using lamygoprobes, would improve the safety outcomes.

Overall, apart from the risk of impotence and incontinence, salvage cryotherapy appears
to be a reasonably safe proceddased omaive comparisons using eviddrara a
nornsystematic searchtbé liteatureregarding the safety of the comparators, as well as
the expert opinion of the Advisory Panel, the safety of salvage cryotherapy (NHT) is
expected be no worse than salvage radical prostatectomy (xtNHT), salvage HIFU
(xNHT) or salvage brachytherapy HMN). However, due to the lack of direct

comparative evidence, the relative safety of salvage cryotherapy (£NHT) is unknown.

Effectiveness

The volume of evidence used to assess the effectiveness of salvhgeettgon
cryotherapy (xNHT) consisted soleflyow-level uncontrolled case series (level IV
intervention evidence) and is therefore considered to be of poor methodological value.
However, the populations included in the studies examined were generalisable to the
target population within Australiap&tients with locally recurrent or persistent prostate
cancer after radiotherapy who are suitable for salvage treatment. The results of the
studies are applicable to the Australian healthcare context, with all studies being
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conducted in developed courgneth similar standards of practice in the treatment of
recurrent or persistent prostate cancer after radiotherapy.

In general, case series identified in the literature did not have sufficienpfolliiv
only one study following up their patientsentban 5ears (mean folleup period of
72.5months). Within the short follemp periods of included case series, both overall
survival rates (8200%) and diseaspecific survival rates @50%) were high among
the patient populations.

Two-year PSAantrol was achieved in 38 top&d centof patients across case series,
using different PSA coff values for the definition of biochemical recurrence.-The 7
year BRFS was reported agp®8centif biochemical failure was defined as PSA level
equal toor more than 0.Bg/mL. Patients with lower PSA levels, lower Gleason scores
and earlier clinical stages before primary radiotherapy were more likely to have longer
duration of PSA control.

At least 5(@ercentof patients had diseasee survival confined by biopsy, regardless
of whether they were carried out routinely or selectively. Metastatic diseases were
uncommon for patients undergoing salvage cryothedpy8@). In general, patients
had a good health status and QoL after the procedure, lalih@ugexual and urinary
symptoms were exaggerated by cryotherapy.

In conclusion, on the basis of Hevel evidence, salvage afigased cryotherapy

procedure (xNHT) appears to be an effective procedure for the treatment of recurrent
or persistent préate cancer after radiotherapy within a relative short-tgilperiod.
However, the complete absence of evidence comparing the procedure against salvage
radical prostatectomy (£NHT), salvage HIFU (xNHT) and salvage brachytherapy
(xNHT) does not allow anyonclusions to be drawn in regard to the effectiveness of the
salvage cryotherapy procedure (xNHT) against its comparators. However, as it is a
potentially curative treatment, cryotherapy is likely to be more effective than hormone
therapy or watchful waig, which are currently the most common management options
chosen due to lack of access to other salvage procedures.

Economic considerations

A costeffectiveness analysis could not be performed due to the lack of any comparative
evidence assessing agévcryotherapy for the treatment of recurrent or persistent
prostate cancer after radiation failure.

The financial impact of the cryotherapy procedure being listed on the MBS was
estimated compared against the two most common management strategeiatefter
failure: standlone hormone therapy and watchful waiting. The financial incidence
analysis estimated that salvage cryotherapysawa#éid Australian Government
$688608 to $2739439 in the first year if 8830 salvage procedures were peeiim

the private sector annually under different scenarios. This cost saving would rise
dramatically with the increment of disdéi@sesurvival periods, due to the relatively high
costs of ongoing hormone therapy drugs per year. If all patients watedeoty

salvage cryotherapy live at legsiabs pogprocedurally without experiencing cancer
recurrence or metastases (ie without downstream costs associated with treatment failure),
there would be an overall ceavingf between $309892 and $1416442 to the
Australian Government.
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This does not reflect the total cost to the Australian healthcare system overall, which
would also include patientgayments, costs of disposables, hospital accommodation
and capital costs. In the first year thal twist to the Australian healthcare system for
salvage cryotherapy is estimated to range fré@4%$20 to $1D39556 under different
scenarios, where different proportions of patients with radiation failure undergo salvage
cryotherapy and various numsbef cryotherapy procedures are performed per
cryotherapy instrument annually.aélditionabst of between #112230 and

$7468032 for cryotherapy would be borne by the healthcare system relative to stand
alone hormone therapy and watchful waititigeifirst year. The extremely high cost of
cryotherapy is mainly caused by the expensive disposable Cryokit and gases. The
additional cost of cryotherapy in the first year would be offset by the high ongoing
expenditure required for androgen deprivatiogsdeach additional year.-{fear

diseaséree survival is achieved in all patients receiving cryotherapy, the cost implications
of cryotherapy to the healthcare system woulddnermyf $454151 to $3816370

relative to ongoing hormone therapy aattiful waiting.
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Prof Dick Fox (Deputy Chair)
Dr William John Lynch

Dr Stuart McAlister Lyon

Dr Bronwyn Matheson
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Name
Ms Zhaohui Liufu
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Expertise

Thoracic Medicine
Oncology

Urology

Radiology
Radiation Oncology

Consumerddlth

Organisation

Research Officer, Adelaide Health Technol
Assessment

Senior Research Officer, Adelaide Health
Technology Assessment

Director, Adelaide Health Technology Assge
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Appendix B Search strategies

Table 27 Search terms used

Element of clinical question Search terms

Population prostat* OR prostate[MeSH]

Intervention/test cryotherap* OR cryotherapy[MeSH] @Rg¥oR cryosurgery[MeSH] OR
cryoablat* OR minimally invasive therap*

Comparator (if applicable) n/a

Outcomes (if applicable) n/a

Limits 1995 2008

NOT (Limits: Animals NOT Limits: Human)
MeSH: Medical subject heading, based on a Medline/Eobiedalaot applicable

Table 28  Bibliographic databases

Electronic database Time period
CINAHL 199511/2008

Cochrane Librarincluding, Cochrane Database of Systematic Reviews, Datal 199511/2008
Abstracts of Reviews of Eftbets€Cochrane Central Register of Controlled Trialg
(CENTRAL), the Health Technology Assessment Database, the NHS Econo

Database

Current Contents 199511/2008
Embase.com (including Embase and Medline) 199511/2008
PreMedline 199511/2008
ProceedingsFirst 1995%11/2008
Web of Scien¢e&Science Citation Index Expanded 1995%11/2008
EconLit 199511/2008
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Table 29  Other sources of evidence (1995-11/2008)

Source Location

Internet

Australian Clinicabl& Registry http://www.actr.org.au
Australian Department of Health and Ageing http://www.health.gov.au

NHMRENational Health and Medical Research Council (Au: http://www.health.gov.au/nhmrc/

US Department of Health and Human Services (reports anc http://www.0s.dhhs.gov/
publications)

New York Academy of Medicine Grey Literature Report http://www.nyam.org/library/greylit/index.s
Health Technology Assessment International (HTAI) http://www.htai.org/
International Network for Agencies for Health Technology A http://inahta.org/

Trip database http://www.tripdatabase.com
Current Controlled Trials metaRegister http://controliddals.com/
National Library of Medicine Health Services/Technology A: http:text.nlm.nih.gov/

Text

U.K. National Research Register https://portal.nihr.ac.uk/Pages/NRRArchiy
Google Scholar http://scholar.google.com/
Websites of Health Technology Agencies SeeTable30

Websites of Specialty Organisations SeeTable31

Hand searching (journals from 2Q&j

AJR. American Journal of Roentgenology Library or electronic access
BJU Imgrnational Library or electronic access
Cardiovascular and Interventional Radiology Library or electronic access
European Urology Library or electronic access
International Journal of Urology Library or electronic access
TheJournal of Urology Librarypr electronic access
Journal of Vascular and Interventional Radiology Library or electronic access
Radiology Library or electronic access
Urology Library or electronic access

Expert clinicians
Studies other than those found in regular searches MSAC dvisory Panel

Pearling

All included articles will have their reference lists searched -
additional relevant source material

Part A: Cryotherapy for recurrent or persistent prostate cancer i MSAC 1124 77 of 247


http://www.actr.org.au/
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http://www.tripdatabase.com/
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Table 30

Websites of Health Technology Assessment Agency

Health Technology Assessment Agency

Websig¢

AUSTRALIA

Australian Safety and Efficacy Register of New Intervel
ProcedurésSurgical (ASERMNSP

Centre for Clinical Effectiveness, Monash University

Centre for Health Economics, Monash University

http://www.surgeons.org/Content/NavigationM
search/ASERNIPS/default.htm

http://www.med.monash.edu.au/healthservice
idence/

http://chpe.buseco.monash.edu.au

AUSTRIA
Institte of Technology Assessment / HTA unit

http://www.oeaw.ac.at/english/home.html

CANADA

Agence dO6Evaluation des
ddéolntervention en Sant® |

Alberta Heritage Foundation fatdViBéisearch (AHFMR)

The Canadian Agency for Drugs and Technologies in F
(CADTH)

Canadian Association for Health Services and Policy R
(CAHSPR)

Certre for Health Economics and Policy Analysis (CHE!
McMaster University

Centre for Health Services and Policy Research (CHSF
University of British Columbia

Health Utilities Index (HUI)
Institute for Clinical and Evaluative Studies (ICES)
Saskatchewan Health Quality Council (Canada)

" http://www.aetmis.gouv.qc.ca/site/home.phtmi

http://www.ahfmr.ab.ca/publications/
http://www.cadth.ca/index.php/en/

http://www.cahspr.ca/

http://www.chepa.org

http://www.chspr.ubc.ca

http://www.fhs.mcmaster.ca/hug/index.htm

http://ww.ices.on.ca
http://www.hgc.sk.ca

DENMARK

Danish Centre for Evaluation and Health Technology
Assessment (DACEHTA)

Danish Itigute for Health Services Research (DSI)

www.sst.dk/Planlaegning_og_behandling/Med
eknologivurdering.aspx?lang=en

http://www.dsi.dk/engelsk.html

FINLAND
Finnish Office for Health Technology Assessment (FIN

http://finohta.stakes.fi/EN/index.htm

FRANCE

L6Agenc adOMatcira®déd lteat i on e
(ANAES)

http://www.anaes.fr/

GERMANY

German Institute for Medical Documentation and Inforr
(DIMDI) / HTA

http://www.dimdi.de/static/en

THE NETHERLANDS
Health Counoif the Netherlands Gezondheidsraad
Institute for Medical Technology Assessment (Netherla

http://www.gr.nl/index.php
http://www.imta.nl/

NEW ZEALAND
New Zealand Health Technology Assessment (NZHTA

http:#izhta.chmeds.ac.nz/

NORWAY
Norwegian Centre for Health Technology Assessment

http://www.kunnskapssenteret.no/

SPAIN

Agencia de Evaluacion de Tecnologias Sanitarias, Inst
Sal ud IAcCla/rHeal tIH Technol o
(AETS)

Andalusian Agency for Health Technology Assessmen

Catalan Agency fdealth Technology Assessment (CAH

http://www.isciii.es/htdocs/en/investigacion/Ag
uees.jsp

http://www.juntadeandalucia.es/salud/orgdep/.
default.asp?V=EN
http://www.aatm.eshigiframe.pl/ang/pu.htmi
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http://www.med.monash.edu.au/publichealth/cce/
http://www.med.monash.edu.au/publichealth/cce/
http://chpe.buseco.monash.edu.au/
http://www.chepa.org/
http://www.chspr.ubc.ca/
http://www.fhs.mcmaster.ca/hug/index.htm
http://www.ices.on.ca/
http://www.dsi.dk/engelsk.html
http://www.anaes.fr/
http://nzhta.chmeds.ac.nz/
http://www.kunnskapssenteret.no/
http://www.aatm.es/

SWEDEN

Center for Medical Health Technology Assessment http://www.cmt.liu.se/english?l=en
Swedish Council on Technology Assegsidealth Care  http://www.sbu.se/en

(SBU)

SWITZERLAND

Swiss Network on Health Technology Assessment (SN http://www.snhta.ch/
UNITED KINGDOM

Health Technology Boarddoiisd http://www.htbs.org.uk/
NHS Quality Improvement Scotland http://www.nhshealthquality.org/
National Institute for Clinical Excellence (NICE) http://www.nice.org.uk/

The European Information Network améN@&hanging
Health Technologies

University of York NHS Centre for Reviews and Dissen http://www.york.ac.uk/inst/crd/

http://www.euroscan.bham.ac.uk/

(NHS CRD)

UNITED STATES

Agency for HealthcBesearch and Quality (AHRQ) http://www.ahrq.gov/clinic/techix.htm
Harvard School of Public Hie@ltistUtility Analysis Registi https://research.tufesnc.org/cear/default.aspx
Institute for Clinical Systems Improvement (ICSI) http://www.icsi.org

Minnesota Department of Health (US) http://www.health.state.mn.us/htac/index.htm

National Information Centre of Health Services Resear http://www.nlm.nih.gov/hsrph.html
Health CaresThnology (US)

Oregon Health Resources Commission (US) http://egov.oregon.gov/DAS/OHPPR/HRC/ahd
html
Office of Health Technology Assessment(A&hive http://fas.org/ota/

U.S. Blue Cross/ Blue Shield Association Technology E http://www.bcbs.com/consumertec/index.html
Center (Tec)

Vet er asResearch &nfl Bevalopment Technology http://www.research.va.gov/default.cfm
Assessment Program (US)

Table 31  Websites of specialty organisations

Consumer websites

Androloggustralia http://www.andrologyaustralia.org/
Lions Australia Prostate Cancer Website http://www.prostatehealth.org.au/
Prostate Cancer Foundation oakaustr http://www.prostate.org.au/

Professional societies

American Urological Association http://www.auanet.org/
Urological Society of Australia and New Zealand http://www.urosoc.org.au/
International Society of Cryosurgery http://www.societyofcryosurgery.org/
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Appendix C  Studies included in the review

Table 32  Studies included in the review of cryotherapy for recurrent or persistent prostate cancer after radiotherapy
Study Location Level of Inclusion/exclusion Study population Intervention Outcomes Followup
evidence criteria period
(interventional)
Quality
Study deign
3rd generation
(Clarke et | Medical Universi| Level IV Indusion Number of patients: 47 Galil 116G argo#hbased | Safety Mean:
al 2007) onhSoluth Carﬂllne pati?nts with biopsy 25 patients between the age of 60 cryotherapy _system Advers_e events post 25monlt.gs
arleston, the Quality: 4.5/6 | confirmed recurrent, . ; Cryoprobe size=G7 | operatively and during fel| (range:i
United States y o - 69years; 22 pients older than 53months)
clinically orgamonfined 70years Cryoprobe number: 8 Up
Ret " prostate cancer after 2 ETC
etrospective radiotherapy Precryotherapy PSA level: 36 patig Effectiveness
casesernes O 1r@/mL; 11 patients ngdmL i
Ui Noneof the patients | Secondary:
Exclusion Precryotherapy Gleason score: 39| ynderwent NHT Duration of PSA control,
Patients with positive res| patients between 6 and 7; 8 patien length of hospital stay
in capromab pendetide s| between 8 and 10
(Cresswelll Sunderland Royd Level IV Inclusion Number of patients: 20 17G argo#ased Safety Mean:
etal Hospital Patients with biopsy : cryotherapy system | Adverse events post 9months
Age: mean: 6fears (range:i56 . . poS .
2006) Sunderla_nd, the Quality: 4/6 confirmed prostate cance 7$/ears) ofears (rang Cryoprobe size-®7 | operatively and during fel (range.__
United Kingdom after radiotherapy failure Cryoprobe numbeit 1| Up 6weeks
Prospectivease Precryotherapy prostate volume: | 1g 18months)
series Exclusion media: 23.3 ml. (rangd'S0MML) 2FTC Effectiverss
Patients with positive res| Precryotherapy PSA level: median Primary:
in MRI or bone scan 7ng/mL (range: 223.1ng/mL) Patients with prostatq Overall survival, disease
Precryotherapy IPSS: median: 6 glands significantly | specific survival
(range:-ljzo) >50cn?® underwent Secondary:
p th L - metii NHT for Bonths Biopsyconfirmed disease
(r;encrgglcs)erapy QoL score: metlia free survival, duration of H
g€ control, local lymph node
involvement or distant
metastases; QoL; sympto
control, length of hospital
stay
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(Cytron et | Barzilai Medical | Level IV Inclusion Number of patients: 5 SeedNet 1@ argon Safety Mean:
al 2003) ICenttler, Ashkelor Patignts with biops.,y 1 patient underwent primary EBRT based cryotherapy Adverse events pogt 13.211(?rghs
srae Quality: 3.5/6 | confirmed orgaonfined ; . : system operatively and during fel| (range:i
y primary treatment; 4 patients had . 18 h
prostate cancer after primary brachytherapy Cryoprobe size-®7 | up months)
Prospective cas radiotherapy failure Cryoprobe
series g;e;qrqyftherap}/ ngvsstatf volume:n 55 1 ¢ Effectiveness
Exclusion ’ (range: 4BmL) Secondary:
Not stat Precryotherapy PSA level: mean: | None of the patients | Duration of PSA control
6.44ng/mL (range: #874ng/mL) underwent NHT
Precryotherapy Gleason score: me
5.5 (rangei B)
Precryotherapy clinical stageTd1
(Eisenberg Universitgf Level IV Inclusion Number of patients: 19 SeedNet 1@ argon Safety Median:
& California, San Patients with biogspven based cryotherapy | Adverse events post 18months
; ; Age: mean: yeas i POS -
Shinohara| Francisco, the Quality: 4/6 prostate cancer after g e system operatively and during fel| (range:i6
2008) United States radiotherapy failure, and| 11 patients underwent primary EB| Cryoprobe numbéir4 2| up 33months)
. i i atients had primary EBRT + ]
Prospective cas \évlgz ;sgnllateral focus of Erachythera p y 24 FTC .
series py Effectiveness
_ Preradiotherapy prostate volume: | None or the patients | Primary:
Exclusion mean: 1il (rangei@9 mL) underwent NHT Diseasspecific survival
Patients Wlth evidente Preradiotherapy Gleason score: 12 Secondary:
seminal vesicles ti Nt <7 7 Bi firmed di
voenent prsiaie P21 ents <70 7| e
glands >5€n¥, positive | Precryotherapy PSA level: mean: control. lenath of hospital
results in bone scan or G§ 3.3ng/ml (rang®.288.96ng/mL) ota » 1eng p
scan of the abdomen an y
pelvis which indicated
metastatic disease, or
history of transurethral
resection of the prostate
(Gowardhg Sunderland Royd Level IV Inclusion Number of patients: 42 SeedNet 1@ argon Safety Mean
netal Hospital, Patients with biopsy . based cryotherapy | Adverse events post 19.16months
M 60.48 ;148 .
2007 Sunderland, the | & jiy: 4/6 confirmed prostate cance 72eyaer;ﬁ§e y8ars (range:! system operatively and during fel| (range:
United Kingdom after radiotherapy failure Cryoprobe size=G&7 | up 6weeks
Prospective cas 32 patients underwent primary EB| 2 ETc 36months)
series Exclusion 10 patients had primaacbytherapy Effectiveness
Positive MRI, or bone sci Precryotherapy PSA level: Patients with prostatg Duration of PSA control
. ) glands>50cn®
EBRT group: mean: 3hdHL underwent NHT for
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(range: 2i85ng/mL) 3months
Brachytherapy group: mean:
13.5ng/mL (range: #32.2ng/mL)
(Han et al | Eight institutions| Level IV Inclusion Number of patients: 18/122 Galil 17G argotbbased | Safety For a total 122
2003) the United States Patignts with biopsy For a total 122 patients cryotherapy §ystem Advers_e events post patients:
Quality: 4/6 confirmed prostate cance Cryoprobe size-®7 | operatively and during fel| up to
after radiotherapy failure| Age: mean: 69/&ars (range:i53 Cryoprobe numberi 1| Up 12months
. 85years) 15
Prospective cas ) ) )
series Exclusion Precryotherag§SA level: 92 patien{ 214 FTC Effectiveness
Not stated O 1r@y/mL; 31 patients ngdmL Duration of PSA control,
Some patients with | length of hospital stay
large prostate glands
high Gleason scores,
and/or PSA level
>10ng/mL underwent
NHT
(Han et al | Several Level IV Inclusion Number of patients: 29 SeedNet 1@ argon Safety Not stated
2004 institutions, the Patients with biopsy based cryotherapy | Adverse events post
United States Quality: 3/6 confirmed prostate cance system _ operatively and during fell
after radiotherapy failure Cryoprobe size-®7 | up
Prospective cas ) A3FTC )
series Exclusion Effectiveness
Not stated Duration of PSA control
(Mouraviey Duke University | Case report Inclusion Age: 75 years 17G argo#ased Safety 12 months
et al 2006) Medical Center, Patients with biopsy cryotherapy system | Advese events pest
Precryotherapy PSA levelng/éL . ; pest
Durham, the confirmed prostate cance 4 Py 4 Cryoprobe size-G7 | operatively and during fel
United States after brachytherdpijure, | Precryotherapy prostate volume: | 2 FTC up
with negative results in | 12.3mL
ProstaScint scan and bo
scan
Exclusion
Not stated
(Zisman et| University of Level IV Inclusion Number of patients: 17 SeedNet 1@ argon Safety Not stated
| 2001 iforni i iti
al 2001) iﬁ“folml_a, Los Patients witbiopsy 14 patients underwent primary EB based cryotherapy Adverse events post
geles; Quality: 4.5/6 | confirmed recurrent, patients had primary brachytherap system operatively and during fel
AIIeghePy Gener| clinically orgaonfined Cryoprobe size-G7 | up
Hospitall, . prostate cancer after Precr yot her apwna/nlLS| cryoprobe numberi 1
Pittsburgh, the | Retrospective | 1 gintherapy failure yop ! '
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United States case series 15 Effectiveness
Exclusion 2FTC length of hospital stay
Patients with prostate
glands >40 mL, PSA levg Some patients
>15 mL, positive results underwent NHT
laparoscope pelvic lymp
node dissection, or positi
workup indicatg
metastatic disease
3rd generation orrl generation
(Bahn et a| Community Level IV Inclusion Number of patients: 59 Argorbased Safety Mean:
2003) Memorial Hospit; Patients with biopsy Age: mean: 6%8ars cryotherapy system | Adverse events post 72.5months
Ventura; Huron Quality: 4.5/6 | confirmed recurrent pros ' ' Cryoprobe numbér6 4| operatively and during fel
Valley Sinai cancer after radiotherapy Patients underwent EBRT or 2 TEC up
Hospal, Retrospective failure brachytherapy at leastriths
Commerce > before cryotheral . . -
Township; case series ] y Py Patients with prostate Effectiveness
Crittenton Exclision Precryotherapy PSA level: media: | gland >40 mL, Gleas{ Biopsiconfirmed disease
Hospital, Patients with evidence of 5.6ng/mL (range: 0i6Zng/mL) score O7 d freesurvival, duration of H
Rochester; metastatic diseases Precryotheapy Gleason score: nrﬁ_?rwentmonths of | control, length of hospital
University of median: 7 (rang&9% sty
Calgary, Irvine,
the United Stateg
(Donnelly | University of Level IV Inclusion Number of patients: 46 SeedNet 1@ argon Safety Median:
etal Calgary, Calgary Patients with biopsy : based cryotherapy | Adverse events post 20months
Age: : : 8 .
2003) Tom Baker Quality: 4/6 confirmed recurrerdgtate 7geeg::)an 63Bars (range: 156 system (6 patients) of operatively and during fel| (range:i2
Cancer Centre, and/or seminal vesicle Y CryoCare argblased up 50m0nths)
Ca!gary_; ) cancer after EBRT failurg Precryotherapy PSA level: media: cryptherapy system (
University of Prospective cas 5.6ng/mL (range: 01B.1ng/mL) patients) Effecti
Toronto, Toronto Seres : 2FTC jectvensss -
Canada Exclusion PrecryothergpGleason score: 27 Biopsyconfirmed disease
Patients with prostate patients betweeiv5; 19 pa ) ) free survival, duration of F
glands 060 7 patients with prostal control, length of hospital
>20ng/mL or positive glands between 30 af stay
results in chestray or 60g underwent NHT
bone scan) 3montk
(Ismail et | The Royal Surre) Level IV Inclusion Number of patients: 100 SeedNet 1@ argon Safety Mean
al 2007) | county Hgstal Patients with biopsy Age: mean: 66/8ars (range 54 based cryathapy Adverse events post 33.5months
and St L gyajity: 4.5/6 | confirmed recurrent pros| g ears) system (55 patients) { operatively and during fel| (range: 12
Cancer Centre, cancer after radiotherapy y CryoCare argblased up 79m0nths)
Guildford, the _ failure 45 underwent@generation cryotherapy system (
United Kingdom | Prospective cas cryotherapy, 22 underweht 3 patients)
Part A: Cryotherapy for recurrent or persistent prostate cancer i MSAC 1124 83 of 247



series generation cryotherapy 2FTC Effectiveness
Exclusion Precryotherapy PSA level: median| Duration of PSA troh
Patients with evidence of 5 4ng/mL 46 patients with symptom control, QoL, le
pelvic iyph node S | prostate glands of hospital stay
involvement or metastati{ Patents dividedar8 groups accordii & 5 underwent
diseases to their preadiotherapy PSA levels,| NHT for 3 months
Gleason scores and clinical stages
Lowr i sk gr oupng/mP §
Gl eason score Of
OT2b;
Intermediatgsk group: PSA level
>10ng/mL, Gleason score >6 or cli
state >T2b;
Highr i sk group: pa
unfavourable risk factors
(Robinson| Tom Baker Level IV Inclusion Number of pants: 46 SeedNet 1@ argon Effectiveness Not stated
etal Cancer Centre, Patients with biopsy : based cryotherapy | Overall survival, disease
) X Age: mean: ¥@ars (range:i57 : o, A :
2006) Calgary; Quality: 3.5/6 | confirmed recurrent pros 7gyears) Years (rang system (6 patients) ol specific survival, duration
University of cancer or seminal vesiclg CrypCare argdrased | pPSA control, symptom
Calgary, Calgary| ) cancer after radiotherapy Precryotherapy PSA level: 40 pati¢ Cryotherapy system ({ control, QoL, length of
Nanaimo Region| PTOSPective casy ¢y re O 1r@y/mL; 6 patients »dmL patients) hospital stay
Hospital, series 2 FTC
Nanaimo, Canad _ Precryotherapy Gleason score: 26
Exclusion patients betweeiv5; 19 pa _
Patients with PSA level 12 patients underwer
>20ng/mL, or with positiV NHT for Sonths
results in chestray or
bone scan
2nd generation
(Anastasi| College of Level IV Inclusion Number of patients: 42 CryoCarargorbased | Safety Mean
i ici i ith bi ryother m 11.4month
gglos etal ghysmlans ?nd Patients with biopsy Agemean: 72 gears cryotheragsyste Adverse events post onths
3) urgeons o Quality: 3.5/6 | confirmececurrent prostai Cryoprobe number: 6 operatively and during fel
Columbia cancer after radiotherapy, 2 ETC up
University, New )
York, the United | Prospective . _ _ :
States case series Exclusion All patients receiv | Effectiveness
Patients with evidence of NHT foB months QoL length of hospital sta
pelvic lymph node
involvement, seminal ves
invasion or positresults
inbone scan
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(Chin et a| London Health Level IV Inclusion Number of patients525 CryoCarargorbased | Safety For a total 52
1998) Sciences Centre, . Patients with biopsy a4patients underwent prirE&RT1 cryotherapsysten(34 | Adverse events post patients
University of | opjity: 4/6 confirmepersistent atients had brimbrachvihera patients)Candela operatively and during fel| Rangei
Western Ontario, prostate cancer after P PAMAFCYINETaPY | liquiehitrogen up 30months
London, Canada ) radiotherapy For a total 52 patients: cryotherapystem (11
RetI’OSpeCtlve patients) .
case series ] Age: mean: §Rars Cryoprobe Effectiveness
Exclusion h SA level L Biopsyconfirmed disease
Patients with positigsults s;ecr/yotl_ erapy PSA level: range: { 2 FTC free survival, duration of H
inbone scambdomen and //"9'M control
pelvis CT snaor Somepatientseceived
lymphadenectomy NHT
(Chin et a| London Health Level IV Inclusion Number of patients: 118 CryoCarargorbased | Safety Median
20019 Sciences Centre, Patients with biopsy ) . cryotherapgystem Adverse ents post 18.6months
University of Quality: 4/6 confirmedr clinical Age: median: g8ars (107patients)ICandela| operatively and during fel| (range3i
Western London, evidence of recurrent PrecryotheragySA level: gatients | liquiehitrogen up 54monthp
Canada . prostate cancer after <5ng/mt.58 patientd :ig/mL cryotherapy system (
Retrospective | 4 giotherapy patients) -
case series Precryotherapgleason scorg8 Cr . Effectiveness
A = yoprobe numbé6 5 _. ) .
_ patients:8 50 patients 8 Biopsyconfirmed disease
Exdusion 2FTC free survival, duration of H
Patients with positigsults control
inbone scan, abdonzed 71patientsinderwent
pelvis CT or NHT
lymphadenectomy
(Chin et a| London Health Level IV Inclusion Number of patients: 106 CryoCarargorbased | Effectiveness ™3months
2003 Sciences Centre, Patients with biopsy . - cryotherapsystenf95 | Biopsyconfirmed disease
University of Quality: 4.5/6 | confirmetecurrent or legz.y‘rsnaerglan 6§gars (rang83.1 patientsCandela free survival
Western Ontario, residual prostate cancer ’ IIqUIehltr(gen
LondonCanada _ 104patients underwent prirB@RT | cryotherapy system (
Retrospective £ : 2 patients had primE§RT+ patients)
case series xclusion
. . . brachytherapy Cryoprobe
Patients with positigsults
inCT scarbone scaar 2FTC
lymphadenectoifmthfew
exceptions poeyadhaapy 58patientsinderwent
PSAevek10ng/mL) NHT
(de la College of Level IV Inclusion Numberfgatients: 19 CryoCarargorbased | Safety Mean
;ggg a;t a gzsr/;le%ﬁgs Cagﬁj - N Patients with biopsy Precryotherapy PSA lemsan: cryotherapsystem Adverse events post 8.3months
r NS, Quality: 3/6 confirmelbcal recurrent 5.9ng/mLrange0.6 25ng/mL) 2FTC operati®ly and during foHo
University, New prostate cancer after : : up
\S(?e:tkés:[he United Prospective radiotherapy Precryotherap@leason scomwean: | A natients received
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case series 7.2 (ange6i 9) NHT foB months Effectiveness
Exclusion Overalurvivaldisease
Patients with evidence of specific survivédcal lymph
pelvic lymph node node involvement or distg
involvement, seminal veg metastaseduration of PSA
invasion or positresults contrg length of hospital
inbone scan stay
(dela College of Level IV Inclusion Number of patierit8/43 CryoCarargorbased | Safety For aotal 43
Taille et a| Physicianand Patients with biopsy . cryotherapsystem Adverse events post patients
For a total 43 patients: P
20006) | Surgeons, Columj Quality: 4/6 confirmelbcal recurrent P 2FTC operatively and during fel| Mean:
gm\lierﬁnyl’JN'eV\éi prostate cancer after Age: mean: 69dars (range: 48.1 up 21.9months
ork, the Unite ) radiothera 83.6years ; ; range: 1i2
States Retrospective Py byears) Al patients received _ éZm%iths)
case series _ Precryotherapy PSA level: mean: | NHT foB months Effectiveness
Exclusion 7.07ng/mL (range: 05®ng/mL) Duration of PSA control,
Patients with evidence of . length of hospital stay
: Precryotherapgleason score: mea
pelvic lympiode 7.3 (rangei 8)
involvement, seminal veg "* 9
invasion or positresults
inbone scan
(Ghafar ef College of Level IV Inclusion Number of patients: 38 CryoCarargorbased | Safety Mean
|2 ici i ith bi ryother. m .
al 200%) g:?’SICIanS gnld t Patients with biopsy Age: mean: 7y8ars (rang8d. 1 cryotherapsyste Adverse events post 20 7m()3nths
rgeons, LOIUMB o, qjity: 4/6 confimedrecurrent prostaj gq years Cryoprobe number: 6| operatively and during fel| (range3i
University, New cancer after radiotherapy 2 ETC up 37months)
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Appendix E Critical appraisal checklist

Checklist for the critical appraisal of case series

Title of review:
Title of study:
Author(s)
Year:
Comparators:

Score: /6

1. Is the study based on a representative sample selected from a relevant population?
/1

2. Are the criteria for inclusion explicit? 11

3. Did all individuals enter the survey at a similar point in their disease progression?

11
4. Was followup long enough for important events to occur? /1
5. Were outcomes assessed using olgexctieria or was blinding used? /1

6. If comparisons of sueries are being made, was there sufficient description of the
series and the distribution of prognostic factors? /1

Source: Khan et al 2001
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Appendix F Questio nnaires

Table 33  IPSS questionnaire
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1.Over the past month, how often have
X . 0 1 2 3 4 5
had a sensation of noptimg your bladde|
completely after you finish urinating?
2.0ver the past month, how often have
. . 0 1 2 3 4 5
had to urinate again less than two hourg
you finished urinating?
3.0ver the past month, how often have 0 1 > 3 4 5
found youapped and started again seve
times when you urinated?
4.0ver the last month, how difficult havg O 1 2 3 4 5
found it to postpone urination?
5.0ver the past month, how often have| 0 1 2 3 4 5
had a weak urinary stream?
6.0vetthe past month, how often havey 0 1 2 3 4 5
had to push or strain to begin urination?
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7.0ver the past month, how many times
you most typically get up to urinate from
. . . . 0 1 2 3 4 5
time you went to tegahight until the time
got up in the morning?
Total IPSS score
Quality of life due to urinary symptoms @
>0
532
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If you werto spend the rest of your life w o 1 2 3 4 5 6
your urinary condition the way it is now,
swould you feel about that?

o]
Saurce: Canadian Prostate Cancer Network 2008
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Table 34  EORTC-QLQ-C30 questionnaire

Not at all

A little

Quite a bit

Very much

1.Do you have any trouble doing strenuous activities,
carrying a heavy shopping bag or a suitcase?

1

2

3

4

2.Do you have any trouble takompavalk?

3.Do you have any trouble talghoravalk outside of the
house?

4.Do you need to stay in a bed or a chair for most of th

5.Do you need help with eating, dressing, washing yo
using the toilet?

DURING THE PAST WEEK:

6.Were you limited in dgimgr work or other daily activiti

7.Were you limited in pursuing your hobbies or other |
time activities?

8.Were you short of breath?

DURING THE PAST WEEK:

9.Have you had pain?

10.Did you need to rest?

11.Have you had trouble sleeping?

N

12.Have you felt weak?

13.Have you lacked appetite?

14.Have you felt nauseated?

15.Have you vomited?

16.Have you been constipated?

17.Have you had diarrtbea

18.Were you tired?

19.Did pain interfere with your daily activities?

20.Have you had difficulty in concentrating on things li
reading a newspaper or watching television?

RlRr|lRr|Rr|RPr|R|R|R|R|R|R|R

NIN[ININDNINDNINDINIDN

WIWIWW|WWw|wWw(w|wlw|w|w

R R R R R R R

21.Did you feel tense?

22.Did ya worry?

23.Did you feel irritable?

24.Did you feel depressed?

25.Have you had difficulty remembering things?

26.Has your physical condition or medical treatment in
with youlamilyife?

RPlRr|Rr|Rr|R|R

NININININIDN

W W W w|w|w

e e N

27.Has youphysical condition or medical treatment inte
with yousociahctivities?

28.Has your physical condition or medical treatment c

youfinanciallifficulties?

FOR THE FOLLOWING QUESTIONS, PLEASE CIRCLE THE NUMBER BHRAXEBESBRAPPLIES TO Y,

29.How would you rate your ohedtiduring the past week?

1 2 3 4 5 7

Very poor Excellent
30.How would you rate your ogesaity of lifturing the past week?

1 2 3 4 5 7

Very Poor Excellent

SourceRobinson et al 2006

Part A: Cryotherapy for recurrent or persistent prostate cancer i MSAC 1124

101 of 247



Table 35  PCI questionnaire

URINARY FUNCTION
1. Over the past 4 weeks, how often have you leaked urine?

Every day 1
About once a week 2
Less than once a week 3
Not at all 4
2. Which of the following bastithes your urinary control during the last 4 weeks?
No control whatsoever 1
Frequent dribbling 2
Occasional dribbling 3
Total control 4
3. How many pads or adult diapers per day did you usually use to control leakage during the last 4 we
3 or ma@ pads per day 1
1i 2 pads per day 2
No pads 3

How big a problem, if any, has each of the following been for you during the last 4 weeks?
4. Dripping urine or wetting your pants

No problem 0
Very small problem 1
Small problem 2
Moderate problem 3
Big problem 4

5. Urine leakage interfering with your sexual activity
No problem
Very small problem
Small problem
Moderate problem
Big problem

URINARY BOTHER

6. Overall, how big a problem has your urinary function been for yiastduvireg ks
No problem 1

A W DNPEFELO

Very small problem 2
Small problem 3
Moderate problem 4
Big problem 5

BOWEL FUNCTION
7. How often have you had rectal urgency (felt like | had to pass stool, but did not) during the last 4 we

More than once a day 1
About once a day 2
More than once aweek 3
About once a week 4
Rarely or never 5
8. How often have you had stools (bowel movements) that were loose or liquid (no form, watery, mush
weeks?
Never 1
Rarely 2
About half the time 3
Usually 4
Always 5
9. How much distress have your bowel movements caused you during the last 4 weeks?
Severe distress 1
Moderate distress 2
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Little distress 3
No distress 4

10. How often had you had crampy pain in your abdomen or pehéstdnnectks?
Several times a day 1
About once a day
Several times a week
About once a week
About once this month
Rarely or never

O WN

BOWEL BOTHER

Big problem 1
Moderate problem
Small problem
Very small problem
No problem

g b~ WN

11. Overall, how big a problem have your bowel habits been for you during the last 4 weeks?

SEXUAL FUNCTION

How would you rate each of the following during the last 4 weeks?
12. Your level of sexual desire

Very poor 1
Poor 2
Fair 3
Good 4
Very good 5
13. Your ability to have an erection?
Very poor 1
Poor 2
Fair 3
Good 4
Very good 5
14. Your ability to reach orgasm (climax)?
Very poor 1
Poor 2
Fair 3
Good 4
Very good 5
15. How would you describe the usual QUALIT YectiposPer
Not at all 1
Not firm enough for sexual activity 2
Firm enough for masturbation and foreplay on8y
Firm enough for intercourse 4
16. How would you describe the FREQUENCY of your erections?
I NEVER had an erection when | wanted one 1

| hal an erection LESS THAN HALF the time | wanted @ne
| had an erection ABOUT HALF the time | wanted one 3
| had an erection MORE THAN HALF the time | wantedione

I had an erection WHENEVER | wanted one 5
17. How often had you awakened in the maniginigvath an erection?
Never 1

Seldom (less than 25% of the time) 2
Not often (less than half the time) 3
Often (more than half the time) 4
Very often (more than 75% of the tinte)

18. During the past 4 weeks, did you have vaginal or arsgntercou
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No 1

Yes, once 2
Yes, more than once 3
19. Overall, how would you rate your ability to function sexually during the last 4 weeks?
Very poor 1
Poor 2
Fair 3
Good 4
Very good 5

SEXUAL BOTHER

20. Overall, how big a problem has yalifsestion been for you during the last 4 weeks?
No problem
Very small problem
Small problem
Moderate problem
Big problem

Source: Litwin et al 1998

ga b~ WN PP
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Appendix G Further scenarios for
financial analysis

In orde to simplify the financial analysis, a base caseic®ess chosen assuming that

2000 patients have recurrent or persistent prostate cancer after radiotherapy per year in
Australia. Two further scenarios are presented below, outlining the minimum and

maximum cost implications when radiation failuressc®dered in 588 patients aBd48
patients, respectivel yagel§ee t he O6CI inical

1. Cost implications (minimum estimate) when 588 patients have recunter
persistent prostate cancer after radiotherapy per year in Australia

Figure 9 Patient breakdown in estimating the clinical need for cryotherapy (minimum)

Radiation failure]

(n=588)
Hormone therap Watchful waitin
(n=470) (n=118)
Percentage of patients whowoul _--" ~~-<_ _ PP N
otherwise receive cryotherapy .-~ 10% 33% TI=<Il_ 10%  33% ~._
& &~ “=-a ~A
Hormone therap] | Watchful waitin Hormone therapy| Watchful waitin
(n=47) (n=12) (n=155) (n=39)
A 4 v v v
Cryotherappn£59) Cryotherapy (n=194)
Percentage pétients treatec /’, \\_ /’/ \\\
the private health system - 7 25% 50% S - ‘2506 50% ~
V4 b\ A
Cryotherapy Cryotherapy Cryotherapy Cryotherapy
(n=15) (n=30) (n=49) (n=97)
Table 36 Total costs to the Australian Government (minimum)
Cryotherapy Hormone therapy = Watchful waiting Difference
Scenario 1
Number of patients 15 a7 12
1 year $42458 $270963 $14769 1$24275
2 years $43111 $478028 $15815 1$450732
5 years $44891 $1041918 $18662 71$1015690
Scerario 2
Number of patients 30 a7 12
1 year $84915 $270963 $14769 1$200817
2 years $86222 $478028 $15815 1$407621
5 years $89782 $1041918 $18662 71$970799

Part A: Cryotherapy for recurrent or persistent prostate cancer i MSAC 1124 105 of 247



Cryotherapy Hormone therapy  Watchful waiting Difference
Scenario 3
Number of patients 49 155 39
1 year $138695 $893%602 $47999 1$802007
2 years $14m830 $1576477 $51398 1$1487045
5 years $146644 $3436114 $60653 71$3350123
Scenario 4
Number of patients 97 155 39
1 year $2746559 $893%602 $47999 1$667043
2 years $278785 $1576477 $51398 71$1349090
5 years $29295 $3436114 $60653 1$3206472

Scenario 1: 10% of the patients with radiation failure receive salvage cryotherapy; the public to prixaithpedienispht 25 ¢

Scenario 2: 10% of the patients with radiation failure receive salvagetiveyotibdicato private patient split for cryotherapy is 50:50.
Scenario 3: 33% of the patients with radiation failure receive salvage cryotherapy; the public to primaithpedienisph 25 c

Scenario 4: 33% of the patients witlomefdiaiire receive salvage cryotherapy; the public to private patient split for cryotherapy is 50:50.
aA negative difference is a cost saving resulting from cryotherapy compared to hormone therapy and watchful waiting.

Table 37 Total costs to the Australian healthcare system overall (minimum)

Cryotherapy Hormone therapy Watchful waiting Difference
Scenario 1
Number of patients 59 a7 12
1 year $986369 $29838 $19692 $66839
2 years $9997 $515062 $21086 $454149
5 years $99%31 $1104438 $24883 71$129%90
Scenario 2
Number of patients 59 a7 12
1 year $824381 $298638 $19692 $506051
2 years $827808 $515062 $21086 $291660
5 years $837142 $1104438 $24883 1$292178
Scenario 3
Number of patients 194 155 39
1 year $3244960 $9843870 $63999 $2196091
2 years $3256231 $1698608 $68530 $1489092
5 years $3286923 $3642294 $80871 19436241
Scenario 4
Number of patients 194 155 39
1 year $2710675 $984870 $63999 $1661806
2 years $2721946 $1698608 $68530 $954807
5 years $2752638 $3642294 $80871 1$970627

Scenario 1:10% of the patients with radiation failure receive salvage cryotherapy; the annual volume of srigoBi@erapy procedure
Scenario 2: 10% of the patiéfitsadiation failure receive salvage cryotherapy; the annual volume of cryotherapy procedures is 500.
Scenario 3: 33% of the patients with radiation failure receive salvage cryotherapy; the annual volume oésrigofterapy procedur
Scenario 4: 33%tle patients with radiation failure receive salvage cryotherapy; the annual volume of cryotherapy procedures is 500.

aA positive difference and a negative difference represent an additional cost and a cost saving, respectiw@iyemsulting from
compared to hormone therapy and watchful waiting.
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2. Cost implications (maximum estimate) when 3374 patients have recurrent or
persistent prostate cancer after radiotherapy per year in Australia

Figure 10 Patient breakdown in estimating the clinical need for cryotherapy (maximum)

Radiation failure]

(n=3374)
80% 20%
Hormone therap Watchful waitin
(n=2699) (n=675)
Percentage of patients who woul o7 - R
otherwise receive cryotherapy _-~"10% 33%  Z===zZ 10%  33% ~<
A~ @& - S~ S A
Hormone therap] | Wachful waiting Hormone therapy| Watchful waitin
(n=270) (n=67) (n=890) (n=223)
\ 4 \ 4 \ 4 \ 4
Cryotherapy (n=337) Cryotherapy (n=1113)
Percentage of patients trea ,” \\ ,'/ \\
the priate health system -~ %504 5006°~ _- 25% 50% ~
A A A 4
Cryotherapy Cryotherapy Cryotherapy Cryotherapy
(n=84) (n=169) (n=278) (n=557)

Table 38 Total costs to the Australian Government (maximum)

Cryotherapy Hormone therapy = Watchful waiting Difference
Scenario 1
Number of patients 84 270 67
1 year $237762 $1554291 $82953 71$1399482
2 years $241422 $2742052 $88826 1$2589456
5 years $251389 $5976621 $104821 71$5830053
Scenario 2
Number of patients 169 270 67
1 year $478355 $1554291 $82953 71$1158889
2 years $485718 $2742052 $8826 1$2345160
5years $505771 $5976621 $104821 1$5575671
Scenario 3
Number of patients 278 890 223
1 year $786379 $5131006 $274457 1$4618584
2 years $79892 $9052028 $29390 1$8546926
5 years $831978 $19729944 $346811 1$19244776
Scenario 4
Number of patients 557 890 223
1 year $1576589 $5131006 $274457 1$3828874
2 years $1600858 $9052028 $293890 i$7745060
5years $1666949 $19729944 $34811 1$18409805

Scenario 1: 10% of the patients witlomefdidire receive salvage cryotherapy; the public to private patient split for cryotherapy is 75:25.
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Scenario 2: 10% of the patients with radiation failure receive salvage cryotherapy; the public to privaithpedienispit56r c
Scenari8: 33% of the patients with radiation failure receive salvage cryotherapy; the public to private patiepnisht 2. cryotherap
Scenario 4: 33% of the patients with radiation failure receive salvage cryotherapy; the public tofpriegtetpetamyt sph0:50.

aA negative difference is a cost saving resulting from cryotherapy compared to hormone therapy and watchful waiting.

Table 39 Total costs to the Australian healthcare system overall (maximum)

Cryotherap Hormone therapy Watchful waiting Difference
Scenario 1
Number of patient: 337 270 67
1 year $5636864 $1713038 $110603 $3813222
2 years $5656442 $2954482 $118435 $2583525
5 years $5709758 $6335242 $139761 1$765244
Scenario 2
Number of patient: 337 270 67
1 year $4708750 $1713038 110603 $2885108
2 years $4728328 $2954482 $118435 $1655411
5 years $5709758 $6335242 $139761 1$765244
Scenario 3
Number of patient: 1113 890 223
1 year $18616706 $5655060 $365043 $12595703
2 years $18681366 $9753298 $391853 $8536214
5years $18857451 $20913817 $462414 1$2518780
Scenario 4
Number of patient: 1113 890 223
1 year $15551450 $5655060 $365043 $9530447
2 years $15616110 $9753298 $391853 $5470959
5 years $15792196 $20913817 $462414 1$5584035

Scenario 1:10% of the patients with radiation failure receive salvage cryotherapy; the annual volume of srgaBi@erapy procedure
Scenario 2: 10% of the patients wittorefdidure receive salvage cryotherapy; the annual volume of cryotherapy procedures is 500.
Scenario 3: 33% of the patients with radiation failure receive salvage cryotherapy; the annual volume ogsrigofterapy procedur
Scenario 4: 33% of théeps with radiation failure receive salvage cryotherapy; the annual volume of cryotherapy procedures is 500.

aA positive difference and a negative difference represent an additional cost and a cost saving, respectixaiyeragulting from
compaed to hormone therapy and watchful waiting.
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Glossary and abbreviations

AIHW Australian Institute of Health and Welfare

ARTG Australian Register of Therapeutic Goods

ASTRO American Society for Therapeutic Radiology and Oncology
BRFS Biochemicalecurrencéree survival

CT Computed tomography

DRE Digital rectal examination

EBRT External beam radiotherapy

EORTC European Organization for Research and Treatment of Cancer

EORTGQLQ-C30 A seltadministered standardised multiscale questionnaire
measuring healtrelated QoL that is relevant to the experience of

cancer
FTC Freeze/thaw cycle
Gleason score A sum of the differentiation grade scores of cancer cells from two

sections of a prostate cancer. The scale goes from 2 (well
differentiated, leaaggressive) to 10 (undifferentiated, most

aggressive)
HIFU Highrintensity focused ultrasound
HTA HealthTechnologyAssessment
IPSS International Prostate Symptom Score
LHRH Luteinizing hormoneeleasing hormone
MBS Medicare Benefits Schedule
MRI Magnetic resonance imaging
MSAC Medical Services Advisory Committee
NHMRC National Health and Medical Research Council
NHS National Health Service (United Kingdom)
NHT Neoadjuvant hormone therapy
PBS Pharmaceutical Benefits Scheme
PCI Prosate Cancer Index
PSA Prostatespecific antigen
QoL Quality of life
RTOG Radiation Therapy Oncology Group
TRUS Transrectal ultrasound

Urethral sloughing Necrotic tissue from the prostate entering the urinary tract
UTI Urinary tract infection
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Executive summary

The procedure

Cryotherapy is a procedure that can be used for renal cancer. It kills the cancer cells
through a pcess of repeated freezing and thawing. The newer generations of
cryotherapy use argon gas during the rapid freezing phase to form an ice ball around the
top of the cryoprobe through the Jelil®mson effect. Helium gas is then delivered to
produce activéhawing. Intreoperative ultrasound is required to monitor the

cryoablative process. Multiple renal tumours may be treated in one cryotherapy
procedure. Although renal cryotherapy can be performed using an open surgical
approach, laparoscopic cryothemmy percutaneous cryotherapy are more commonly

used in current clinical practice.

Medical Services Advisory Committee I role and approach

The Medical Services Advisory Committee (MSAC) was established by the Australian
Government to strengthen the roteevidence in health financing decisions in Australia.
MSAC advises the Minister for Health and Ageing on the evidence relating to the safety,
effectiveness and cedtectiveness of new and existing medical technologies and
procedures, and under whatwinstances public funding should be supported.

A rigorous assessment of evidence is thus the basis of decision making when funding is
sought under Medicare. A team from Adelaide Health Technology Assessment, in the
Discipline of Public Health, School of Blgpion Health and Clinical Practice within the
University of Adelaide, was engaged to conduct a systematic review of literature on
cryotherapy for renal cancer. An advisory panel with expertise in this area then evaluated
the evidence and provided adwcBISAC on the safety, effectiveness and cost
effectiveness of cryotherapy faralecancer

MSACOGs assessment of cryotherapy

Clinical need

Cryotherapy is indicated for small ¢g4) renal tumourgresumtxbe cancers. Patients
are potential candidafes renal cryotherapy if they have a single functioning kidney,
bilateral tumours or pexisting renal disease, or are not fit for radical nephrectomy.

In 2003 a total of 2019 new renal malignant tumours were discovered in Australia, giving
an incidenceate of 13.2 per 1@0 men and 7.2 per 1@ women. Of these 2019

cancers, it is assumed that approximatelhwdevould have metastasised by the time

of diagnosis. Of the remaining 1346 renal cancee:;c&ht were small enough

( Ocfn) to be ®ated by cryotherapy. Betweentbitd and ondifth of small renal

lesions are benign or with low malignant potential; therefore, the number of small renal
tumours diagnosed annually in Australia that would potentially benefit from cryotherapy
ranges beteen 656 and 788.

The AIHW data indicated that 429 partial nephrectomy surgeries were performed in the
year 200@D5. Given the assumption thatg2dcent of these patients would choose
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Safety

cryotherapy if funded, 86 partial nephrectomy procedures wouldthietedlby renal
cryotherapy procedures. In addition, the Advisory Panel suggested that between 0 and
100 patients who undergo radiofrequency ablation (RFA) would otherwise receive
cryotherapy, and that 10 cryotherapy procedures are currently cgraegleartacross
Australia. Therefore, it is estimated that the clinical need for cryotherapy would range
between 96 and 196 procedures per year.

However, the expert opinion of the Advisory Panel indicated that cryotherapy

procedures would likely be offtte many more patients in the future if the use of

imaging studies rises (as more small renal lesions would be detected) and patients take a
more active part in the treatment decisi@aking process in clinical practice.

The safety of cryotherafoy presumezhal cancer was reported by 35 studies: three of
these were controlled studies that compared cryotherapy against partial nephrectomy or
RFA; 16 were case series; and the remaining 16 were case reports.

Limited evidence on the comparativetgaidf cryotherapy versus partial nephrectomy
indicated that the safety of laparoscopic cryotherapy was no worse than that of
laparoscopic partial nephrectomy, as theopesative complication rates and the
pre/postprocedural serum creatinine levelg wet significantly different between

these two treatments. Furthermore, laparoscopic cryotherapy resulted in less blood loss
than laparoscopic partial nephrectomy.

It would also appear that laparoscopic or percutaneous cryotherapy is likely to be as safe
as RFA in terms of peeperative adverse event rates and blood loss. However,
laparoscopic cryotherapy resulted in longer anaesthesia time than RFA; but fewer pain
control drugs were required for percutaneous cryotherapy than for RFA.

Although no data eve identified comparing renal cryotherapy with surveillance,
cryotherapy is not expected to be safer than conservative treatment.

One procedureelated death was reported in a case report. The patient was an elderly
woman with multiple cardiovascular aagpiratory comorbidities. Three days after the

renal cryotherapy procedure, she stopped the anticoagulation therapy for atrial fibrillation
due to the occurrence of pleural effusion. The patient died of a pulmonary embolism
involving her right main pulmary artery on day 20 ppsbcedurally.

Intra-operative complications, such as bowel injury, urine leak, bleeding, haematoma and
severe respiratory distress, were not uncommon, with rates ranging from 0 to
28.6percent. Between 0 and 2fpetcent of pdents experienced major poperative

adverse events, most of which were heart or pulmonary complications. This may reflect
the patient selection criteria, as cryotherapy is usually indicated for patients who are not
fit for radical nephrectomy. Theséqrds are usually older and with comorbidities, and

may already have cardiovascular or respiratory disease before undergoing renal
cryotherapy.

Pertprocedural blood loss during cryotherapy was not significant, estimated to be
between 10 and 1@8. in al except one patient, who lost 18@00f blood during a
cryotherapy procedure. Minor complications resulting from cryotherapy included small
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haematoma, transient urine leak, neuropraxia and pain. The finding that no significant
difference existed betwgme and posbperative serum creatinine levels indicated that
kidney function did not deteriorate after cryotherapy.

No studies directly compared the safety between spaag@tion and thigkeneration
cryotherapy. However, an indirect comparisoreakesults from the identified studies
indicated that smaller cryoprobe size did not improve the safety outcomes of the
procedure.

No significant differences in major complication rates were discovered between
laparoscopic and percutaneous cryotherapyygtithaparoscopic cryotherapy resulted
in fewer minor adverse events than percutaneous cryotherapy.

Effectiveness

Twentyfive studies reported on the skherim effectiveness of cryotherapypi@sumed
renal cancer. None of these studies followed up#ients for longer thanygars.

Four studies compared cryotherapy against partial nephrectomy or RFA. There was
insufficient evidence on which to determine the effectiveness of cryotherapy relative to
partial nephrectomy. Although local tumour pesypa rates after laparoscopic
cryotherapy were not significantly different from those following laparoscopic partial
nephrectomy during folleup periods of less thary&ar, other important oncological
outcomes, such as overall survival, dispasdicsurvival, tumour persistence and
metastases, were not compared between cryotherapy and partial nephrectomy. No
significant difference in tumour progression or local tumour persistence was observed
between cryotherapy (laparoscopic and percutaneous)awidHri2years post
operatively.

The length of hospital stay was shorter for percutaneous cryotherapy than for open
partial nephrectomy, laparoscopic partial nephrectomy and RFA. Laparoscopic
cryotherapy was associated with longer hospital stay teRf¥e However,

laparoscopic cryotherapy required less surgical time and shorter hospital stays than open
and laparoscopic partial nephrectomy.

No evidence was identified that compared the effectiveness of renal cryotherapy against
surveillance.

The owerall survival rates and disesgmific survival rates following cryotherapy for
small renal tumours were 87.5 tofd€@ent and 10percent, respectively, during
follow-up periods of up to 2aonths. Patient deaths were attributable to either
cardiowascular diseases or other cancers.

Technical success was achieved in more tipenc@mt the cryotherapy procedures.
Between 0 and 13@rcent of target tumours were not adequately treated. Risk factors
for tumour persistence included endophytic lesiahs, technical failure and difficulties
in cryoprobe placement. Local tumour progression was observed in between 0 and
25.0percent of treated renal lesions during felipvperiods of 5 to 4months. Only

one case (10.0%) of retroperitoneal lymple noetastasis after renal cryotherapy was
reported across studies within periods of up tod2hs.
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In general, cryotherapy for presumed renal cancer appears to have promi&gng short

effectiveness. However, the loeign followup effectiveness datee still not available.

In addition, it should be highlighted that these tumour outcomes, except metastases,
were reported in patients with both benign and malignant renal tumours, which may

make cryotherapy appear more effective than when it is uded thelyreatment of

renal cancer.

Economic considerations

Due to the lack of evidence indicating the effectiveness of renal cryotherapy relative to
partial nephrectomy, a financial incidence analysis, rather thaffaatvsiness

analysis, was penfeed to estimate the cost implications of cryotherapy should it receive
public funding.

The estimated unit costs for laparoscopic cryotherapy and percutaneous cryotherapy are
$13005 and $1276, respectively, when 100 cryotherapy procedures are performed
annually per instrument, and $48 and $1317, respectively, if an efficient throughput

is achieved (500 procedures per year per cryotherapy machine). In comparison, the unit
costs for open partial nephrectomy, laparoscopic partial nephrectomy arel RFA a

$8968, $6708 and $5071, respectively. The relatively higher expenditure associated with
cryotherapy is primarily due to the cost of the disposable Cryokit and gases.

The financial implications to the Australian Government for each laparoscopic
cryotheapy procedure and percutaneous cryotherapy procedure would be $1506 and
$1365, respectively, resulting iadditionabst of up to $463 relative to open partial
nephrectomy, laparoscopic partial nephrectomy and RFA.

Overall, the total cost of cryothgyao the Australian healthcare system would range
between $779228 and $846243 in the base case where 95 laparoscopic cryotherapy
procedures and 51 percutaneous cryotherapy procedures are performed annually in
Australia. Aradditionabst to the hdtincare system of $7298 to $79664 would be
incurred by cryotherapy relative to partial nephrectomy, RFA and the current usage of
cryotherapy. The cost impact of cryotherapy on the Australian Government is not
significant, being addition$0568 0618715, when an estimated 37 or 74 cryotherapy
procedures, respectively, are performed in the private health sector.
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Introduction

The Medical Services Advisory Committee (MSAC) has reviewed the use of cryotherapy,
which is a therapeutic interventionrenalcancer. The MSAC evaluates new and

existing health technologies and procedures for which funding is sought under the
Medicare Benefits Scheme in terms of their safety, effectivenesseffettioshess,

while taking into account other issues agdtcess and equity. The MSAC adopts an
evidencdased approach to its assessments, based on reviews of the scientific literature
and other information sources, including clinical expertise.

The MSAC is a multidisciplinary expert body, comprising metrdsensfrom such
disciplines as diagnostic imaging, pathology, surgery, internal medicine and general
practice, clinical epidemiology, health economics, consumer health and health
administration.

This report summarises the assessment of current evidengetfarapy farenal
cancer.

Rationale for assessment

Scanmedics Pty Ltd has submitted an application to the MSAC to have an assessment
undertaken of the safety, effectiveness anéffestiveness of cryotherapy forale
cancer
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Background

The proce dure

Cryotherapy for renal cancer kills neoplastic cells by targeted freezing and thawing of
kidney tissue. Early forms of cryotherapy used liquid nitrogen as the freezing agent, but
both secondand thirdgeneration cryotherapy are argased systemsgtbnly

difference between them being the diameter of the cryoprobes. During a cryotherapy
procedure, probes are placed into the target renal tumour. Argon gas expanding in the
chamber at the end of the probe results in a reduction of temperature togmackeice

ball around the cryoprobe through the Jébtemson process. Helium gas is then used

to induce active thawing, and the process is repeated. Cancer cells are ruptured and killed
through the freeze/thaw cycle (FTC).

There are a range of different imoels for performing renal cryotherapy, depending on

the general health of the patient, and the size and location of the tumour. Cryosurgery
may be performed using an open surgical approach but this technique is not often used
(Galil Medical 2007l may also be performed using laparoscopic guidance. With this
approach, one to four surgical incisions are made, allowing laparoscopic ultrasound
monitoring of needle placement, and percutan@acement of thermal sensors.

Ultrasound is also used to monitor the freeze/thaw process. Alternatively, renal
cryotherapy may be performed percutaneously without any surgical incisions. The patient
is placed insidemaagnetic resonance imaging (MR€omputed tomography (CT)

machine, and the cryotherapy occurs without invasive imaging. While all three techniques
can be done under general anaesthesia, percutaneous cryotherapy may be done under
local anaesthetic and light seddt@adil Medical 2007y he percutaneous route is only
suitable for posterior or posteriolateral tum¢@ranmedics Pty Ltd 200Rggardless

of the form of cryotherapy, two FTCs occur, and then the needles are withdrawn and the
patient monitored.

Intended purpose

Cryotherapy is proposed as a method of treating small renal edraajs\yhere

minimally invasive or nephrsparing treatment is indicated. For example, older patients
or those with comorbidities such as diabetes may benefit frionalfgimvasive

treatment. This treatment, which retains the functional units of the kidney ¢nephron
sparing), is important for patients with-gxesting renal disease or multiple tumours,

and is vital for patients with a single functioning kidney terdlilmourgAron & Gill
2005Gill 2005;Scanmedics Pty Ltd 2007)

Relative contraindications are cancer of the hilum (or hilus) or tumour invasion into the
Bellini duct (or collecting duct) system of the kidney (which connects the nephrons to
the ureterfScanmedics Pty Ltd 2007)
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Figure 11 Renal cryotherapy

Source: Galil Medical Inc 2007; used with permission

Existing treatments

The clinical decisiemaking process concerned withube of cryotherapy in the
treatment of renal cancer is present&igurel2 (pagel29.

Cryotherapy is proposed as an alternative to partial nephrectomy, where the tumour and
some of the surrounding kidney are removed surgically while sparing some of the
functional units of the kidneys (nephjdAskins & Richie 200/artial nphrectomy is
currently thegold standafn the treatment of small renal tumours, and can be

performed through either an open or laparoscopic surgical agfaesh& Tallada

2008 Russo 2007)

Radiofrequency ablation (RFA) is another negpanng treatment that may be an
alternative to cryotherapy and partial nephrectémaler ultrasound and CT guidance, a
probe is inserted into the tumour. It uses afnggjuency alternating current to heat the
tip of the probe, killing the surrounding déllehbielet al2008)

Conservativa¢atmenby means of surveillance has been advocaagut tyyortion of
clinicians, since it is reported thatajority of small renal tumours grow at a slow rate
(0.2@0.70cm/year) or not at athnd from ondifth to onethird of small renahasse

turn out to be beniglesionsor with low malignant potential on firkastology Patients
who choose surveillance receive fellpimaging; when theseehints of malignancy

(eg rapid tumour growth rate), the renal tumours would be extirpated or ablated by
invasive procedurésbouassalgt al2008 Bosniaket al1995 Gill 200% Kouba et al

2007; Marshall 2005)
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Other procedures, suchhaghintensity focusedltrasound (HIFU)laser interstitial
thermal therapy and microwave ablatimgurrently being investigated for the
treatment of small renal can@€ingler et al 2008)heywill not be considered
comparatato cryotherapy for this systematic reviethese treatments arevel
ablativaechniquefor renal cancer and still under developithame & Novick 2007;
Wen & Nakada 200Bisman & Zerifin 2008)

Comparators

The aim of this report is to evaluate the evidence of the safety, effectiveness and cost
effectiveness @frgonbased cryotherapythe management @nal cancexompared
with partial nephrectomy, RRékdsurveillance
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Figure 12 Clinical decision tree for renal cancer
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Clinical need / burden of disease

Renal cancer covers a variable group of tumours that havefeatines.

Approximately 6Qercent of cases are clear cell carcino@®Bs,dercent are papillary,
5310percent are chromophobic tumourd18percent are oncocytomas, and a small
percentage (<1%) are collecting or Bellini duct tur(®agnwalet al2001) Low

stage renal cancer may be detected during investigations for other medical conditions.
Higher stage or grade tumours may produce symptoms including blood in the urine
(haematuriapain or mass in the flank or loin, anaemia, weight loss, fever and
hypertension.

In 2003 there were 2019 new renal cancers identified in Australia, which corresponds to
an annual incidence rate of 13.2 cases pe0Q®den and 7.2 cases perQ@women

(AIHW 2007) The lifetime risk of having or developing renal cancer is 1 in 50 for males,
and 1 in 103 for femal@SIHW 2007) Renal cancer may be diagnosed at any age, but
incidence peaks between 50 angk@égBraunwald et al 2001) 2005 there were 847
deaths due to renal can@AIHW 2007)

Approximately onthird of renal cancer patients have metastases at the time of diagnosis
(Planzet al2003) so would therefore not be suitable for surgery. Using the total
incidence data above, this wialggest that there arg4b new patients every year
without metastases in Australia. Data from the United States in 2002 indicate that
39percent of renal cancers arerd or smaller (an increase of 9% from 1®88)yen

et al2006) Therefore, the estimated number of patients in Australia aithesral

cancer who are suitable for minimally invasive surgery would be 525 (39% of 1346).
Since, from the literature, it was indicated that malignant renal tumours account for
between twahirds and foufifths of small renal lesions, there would b& &

patients with small renal lesi@hlouassalgt al2008 Bosnialket al1995 Gill 2005

Kouba et al 2007; Marshall 2005)

In 200405 there were 429 pgaltnephrectomies performed in Aust(@la&d\W 2006)
Scanmedics Pty Ltd suggested that approximapsyc2oit of patiets who receive

minimally invasive treatment would be suitable for cryotherapy. This would result in 86
patients receiving cryotherapy per annum from those patients who are now treated by
partial nephrectomy. The expert opinion from the Advisory Paredtedgtat around

100 renal RFA procedures are performed in Australia per year, and from 0 to
100percent of these patients would undergo cryotherapy instead if it were funded.
Therefore, another 0 to 100 cryotherapy procedures would be expectediannually.
addition, the applicant also indicated that approximately 10 cryotherapy procedures are
currently carried out annually in Australia. None of the patients who receive surveillance
woul d be expected to otherwi sed@Ghbosat me y
partial nephrectomy, is widely accessible in current clinical practice; therefore, these
patients undergo surveillance because they either refuse or are not suitable for invasive
procedures (including cryotherapy). In total, the clinicefareenal cryotherapy would

be between 96 and 196 procedures per annum.

This figure might double or triple in the following two circumstances: 1) where the use
of imaging increases, and more small renal tumours would therefore be discovered; and
2) whee patients are more involved in the decmiaking proceéssurveillance might

be the suggested option that clinicians think best, whereas patients would prefer to be
actively treated (expert opinion of the Advisory Panel).
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Marketing status of the technol ogy

All therapeutic products marketed in Australia require listing on the Australian Register
of Therapeutic Goods (ARTG). The thireheration cryosurgical unit (manufactured by
Gilil Medical, Yokneam, Israel) is registered on the ARTG under the doilemin

ARTG no. Product no. Product description Sponsor

144069 231903 Cryosurgical unit, genefalirpose Scanmedics Pty Ltd
Source: Therapeutic Goods Administration 2008

Current reimbursement arrangement

Currently, there are no listings on the MedRemefits Schedule (MBS) for cryotherapy
or RFA for renal cancer. The MBS items listed for partial nephrectomy are shown in

Table4Q
Table 40 Relevant MBS items for renal cancer
MBS item  Descriptor Fee Benefit
36522 NEPHRECTOMY, partial (Anaes.) (Assist.) $1 @360 $7770
36525 NEPHRECTOMY, partial, complicated by previous surgery on $1 £455 $1 ®095
kidney (Anaes.) (Assist.)

Source: Medicare Australia 2008
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Approach to as sessment

Objectives

To determine whether there is sufficient evidence, in relation to safety, effectiveness and
costeffectiveness, to have ardgi@sed cryotherapy for the treatmersinadlirenal
cancetisted on the Medicare Benefits Schedule.

Research questions

1. What is the safety of cryotherapy, compared to partial nephrectomy, RFA or
surveillance, in patients with small localised renal cancer?

2. What is the effectiveness of cryotherapy, compared to partial nephrectomy, RFA
or surveillance, in patts with small localised renal cancer?

3. What is the cosgffectiveness of cryotherapy, compared to partial nephrectomy,
RFA or surveillance, in patients with small localised renal cancer?

Expert advice

An advisory panel with expertise in urology, cagipimedicine oncology and consumer

issues was established to evaluate the evidence and provide advice to the MSAC from a
clinical perspective. I n selecting member
approach the appropriate medical collegesiadist societies and associations, and

consumer bodies for nominees. Membership of the Advisory Panel associated with this
application is provided AppendixH.

Review of literature

Literature sources and search strategies

The medical literature was searched to identify relevant studies and reviews for the period
between 1995 (or, if inception of the database was later, from that date) to November
2008, as cryotherapy using the afgglium system was first used in clinicadtfpe in

the middle of the 199Q&hmed et al 2005 ppendixl describes the electronic

databases that were used for this search and other sources of evidence that were
investigated. Greydratur@was included in the search strategy. Unpublished literature,
however, was not canvassed as it is difficult to search for this literature exhaustively and
systematically; and trials that are difficult to locate are often smaller and of lower
methalological qualitfEgger et al 2003} is, however, possible that these unpublished

data could impact on the results of this assessment.

9 Literature that is difficult to find including published government reports, theses, technical reports, non
peerreviewed papers etc.
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The search terms used to identify literature in electronic bibliographic databases on the
safety, effectiveness and -@ffctiveness of using cryotherapy for srmall ceinceare
also presented Appendix.

Inclusion/exclusio  n criteria

In general, studies were excluded if they:

7 did not address the research question;

1 assessed cryotherapyrtaral tumours larger thamcm;

1 used liquid nitrogelbased cryotherapy;

1 did not report what generation of cryotherapy was used;

1 did not a@dress one of the pspecified outcomes and/or provided inadequate data
on these outcomes (in some instances a study was included to assess one or more
outcomes but had to be excluded for other outcomes due to data inadequacies);

1 were in other languages were of a lower level of evidence than that available in
English; or

1 did not have the appropriate study design.
If the same data were duplicated in multiple articles, results from the most

comprehensive or most recent article only were included.

The nclusion criteria relevant to each of the research questions posed in this assessment
are provided iBox4, Box5andBox6inthe 6 Resul t s®& section of

Search results

The process of study selection for this report went through six phases:

7. All reference citations from all literature sources were collated into an Endnote
8.0.2 database.

8. Duplicate references were rentbve

9. Studies were excluded, on the basis of the citation information, if it was obvious
that they did not meet the gpecified inclusion criteria. All other studies were
retrieved for fultext assessment.

10. Studies were included to address the reseastiogs if they met the pre
specified criteria applied by the reviewer on tHeXulhrticles. Those articles
meeting the criteria formed part of the evidéase. The remainder provided
background information.

11.The reference lists of the includectkesiwere pearled for additional relevant
studies. These were retrieved and assessed according to phase 4.
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12.The evidencbase consisted of articles from phases 4 and 5 that met the
inclusion criteria.

Any doubt concerning inclusions at phase 4 was relpleedsensus between the two
reviewers, with a third reviewer available (although not required) for adjudication. The
results of the process of study selection are proviBeirel3

Figure 13 Summary of the process used to identify and select studies for the assessment of
cryotherapy for renal cancer

Potentially relevant studies identified in the literg
searches and screerwddtrieval:

Safety and effectiveness (n=1515)

Studies excluded because did not meet the inclusi
criteria:

A 4

Safety and effectiveness (n=1315)

A 4

Studies retrieved for more detailed evaluation:

Safety and effectiveness (n=200)

Studies excluded because did not me&nrwiteria:

A 4

Safety and effectiveness @)<liSted iAppendik)

A 4

Studies included in the systematic review:
Studies retrieved from the reference lists of the inq
articles which met the inclusion/exclusion criteria.

A 4

Safety and effectiveness foR n=4

Safety and effectiveness (n=0)

v \ 4
Studies included in the systematic review (n=43\(iséeiif):

Safety (r35)
Effectivenegn=25

Source: Adapted frigioheet al1998

134 of 247 Part B: Cryotherapy for renal cancer i MSAC 1124



Data extraction and analysis

A profile of key characteristics was deeeldpr each included studyppendix)).

These study profiles described the level of evidence, quality assessment, authors,
publication year, location, study design, study population characteristics, type of
intenention, comparator intervention (where relevant), inclusion/exclusion criteria,
outcomes assessed and follipwperiod for each included study.

Studies that were unable to be retrieved or that met the inclusion criteria but contained
insufficient or inademte data for inclusion are providedppendixK.

Definitions of all technical terms and abbreviations are provided in the Glossary.
Descriptive statistics were extracted or calculated for all safety and effectiveness
outcomesn the individual studies.

Validity assessment of individual studies

The evidence presented in the selected studies was assessed and classified using the
dimensions of evidence defined by the National Health and Medical Research Council
(NHMRC 2000)

These dimension$gble41) consider important aspects of the evidence supporting a
particular intervention and include three main domains: strength of the evidence, size of
the effect and relevance of éwdence. The first domain is derived directly from the
literature identified as informing a particular intervention. The last two require expert
clinical input as part of their determination.

Table 41 Evidence dimensions

Type of eidence Definition

Strength of the evidence|

Level The study design used, as an indicator of the degree to which bias has beer
desigrt

Quality The methods used by investigators to miasnisthim a study design.

Statistical precision| The pvalue or, alternatively, the precision of the estimate of the effect. It refle
degree of certainty about the existence of a true effect

Size of effect The distance of t he st ubhgusienoftomnlyslnicad
important effects in the confidence interval.

Relevance of evidence | The usefulness of the evidence in clinical practice, particularly the appropria
outcome measures used.

aSeeTahle42

Strength of the evidence

The three subdomains (level, quality and statistical precision) are collectively a measure of
the strength of the evidence. The designations of the levels of evidence are shown in
Table42

Level

A study comparingercutaneous cryotherapy with laparoscopic cryothexapsnked
level IV interventional evidence because the comparator used in the studyasizes not
nephrectomy, radiofrequency ablation or surveillance

Part B: Cryotherapy for renal cancer i MSAC 1124 135 of 247



Table 42 Designations of levels of interventional evidence

Level | Interventiof

[ A systematic review of level Il studies

Il A randomised controlled trial

11FL A pseudorandomised controlled trial
(ie alternate allocation or suher method)

k2 A comparative study with concurrent controls:
Nonrrandomised, experimentdl trial
Cohort study

Casecontrol study
Interrupted time series with a control group

113 A comparative study without concurrent controls:
Historical contrtuigdy

Two or more singlen studiés

Interrupted time series without a parallel control group

\% Case series with either-fassitor prest/postest outcomes

Source: NHMRC 2005

aDefinitions of these study designs are provided in NHMRC&08Gymtematic review will only be assigned a level of evidence as
high as the studies it contains, excepting where those studies are of lev@Hisealiste nueyides controlled kefdedter (pre
test/postest) studies, as well as indoegparisons (ie utilising A vs B and B vs C to determir€émpating singlem studies (ie

case series from two studies).

Note 1Assessment of comparative harms/safety should occur according to the hierarchy presented for eactiofhshevithsearch que
the proviso that this assessment occurs within the context of the topic being assessed. Some harms are Isabe @aptraadot feasib
within randomised controlled trials; physical harms and psychological harms may need tdifferadtistsdgdiegigns; harms from
diagnostic testing include the likelihood of false positive and false negative results; harms from scrdiéniod ofdide tiarlike

and false reassurance results.

Note 2When a level of evidence susttiin the text of a document, it should also be framed according to its corresponding research
question, eg level Il intervention evidence; level IV diagnostic evid2peceghaatidievidence.

Quality

Study quality was assessed using tlealaxjpraisal checklists providetahble43

The appraisal of intervention studies pertaining to treatment safety and effectiveness was
undertaken using a checklist developed by the NHRRQ) This checklist was used

for systematic reviews / health technology assessment (HTA reports), randomised
controlled trials, cohort studies and -casgrol studies. Uncontrolled befamredafter

case series are a poorer level of evidence with which tofiesdeesness. The quality

of this type of study design was assessed according to a checklist developed by the UK
National Health Service (NHS) Centre for Reviews and Dissen{ikatioet al2001)

Table 43 Quality checklists

Study type Checklists

Systematic reviews / HTA reports| NHMRC Checklist TAb#NHMRC 2000)
Randomised controlled trials NHMRC Checklist Tabl§NHMRC 2000)

Cohort study NHMRC Checklist Tabl§NHMRC 2000)
Casecontrol NHMRC Checklist Tabl§NHMRC 2000)
Interventin case series NHS CRD Quality Assessment&tale et al 2001)

Statistical precision

Statistical precision was determined using standard statistical principles. Small confidence
intervals and-palues give an indication as to the probability that the reported effect is
real(NHMRC 2000Q)
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Size of effectin indi  vidual studies

For intervention studies on cryotherapy it was important to assess whether statistically
significant differences are also clinically important. The size of the effect needed to be
determined, as well as whether thee®Bent confidence iatval includes only clinically
important effects. Rank scoring methods were used to determine the clinically important
benefit of the size of the effect in studies, as well as the clinical relevance of the evidence
in controlled studigdiHMRC 2000)

Relevance of evidence in individual studies

Similarly, the outcome being measured in the studies should be appropriate and clinically
relevant. Inadequately validated (predictive) surrogate measures of a clinically relevant
outcome should be aveiNHMRC 200Q)When assessing the safety and

effectiveness of cryotherapy, rank scoring methods were used to determine the clinical
relevance of the outcome being assessed in any controlledNitiMRE 2000)

Assessment of th e body of evidence

Appraisal of the body of evidence was conducted along the lines suggested by the
NHMRC in their guidance on clinical practice guideline develdptHAMRC 206 ).

Five components are considered essential by the NHMRC when judging the body of
evidence:

1 the volume of evidenéewhich includes the number of studies sorted by their
methodological quality and relevance to patients

1 the consistency of the study resstiivhether the better quality studies had results of
a similar magnitude and in the same direction, ie homogenous or heterogenous
findings

1 the potential clinical impatappraisal of the precision, size and clinical importance
or relevance of the prinyasutcomes used to determine the safety and effectiveness
of the test

1 the generalisability of the evidence to the target population

1 the applicability of the evidericmtegration of the evidence for conclusions about
the net clinical benefit of the intemtion in the context of Australian clinical practice.

A matrix for assessing the body of evidence for each research question, according to the
components above, was used for this asses3alelettd (NHMRC 2008)Once the

results of the studies had been synthesised, the overall conclusion as derived from the
body of evidence was presented to answer each clirstahduieee e 6 Di scussi on
sectionjagelogy.
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Table 44

Body of evidence assessment matrix

A

B

C

D

Component

Excellent

Good

Satisfactory

Poor

Evidence base

Several level | or
studies with low rig
of bias

One or two level Il
studies with low risk
bias or a systematic
review / multiple leve
Il studies with low ri
of bias

Level Il studies with
low risk of bias, or le
| or Il studies with

moderate risk of bias

Level IV studies, or
level | tdll studies
with high risk of bia|

All studies Most studies Some inconsistency| Evidence is
Consistenc consistent consistent and reflecting genuine | inconsistent
y inconsistency may b| uncertainty around
explained clinical question
Very laye Substantial Moderate Slight or restricted

Clinical impact

Generalisability

Population(s)
studied in body of
evidence are the
same as the targef
population

Population(s) studie
in body of evidence
similar to the target
population

Population(s) studie
in body avidence
differ to target
population but it is
clinically sensible to
apply this evidence t
target population

Population(s) studig
in body of evidence
are different to targ
population and it is
hard to judge wheth
it is sensible to
generalise to gat
population

Applicability

Directly applicable
to Australian
healthcare context

Applicable to
Australian healthcarg
context with few
caveats

Probably applicable
Australian healthcarg
context with some
caveats

Not applicable to
Australian healthcal
context

Source: NHMRC 2008
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Results of assessment

Is it safe?

Argonbased cryotherapy for treatmentesfal cancevas assessed in terms of possible
patient harms that may result from the proceBorel outlines the inclusion criteria
determined a priori for the assessment of the safety of using cryotherapy.

Box 4 Inclusion criteria for studies assessing the safety of cryotherapy for renal cancer

Research question

What is the safety iyiotherapy, compared to partial nephrectomy, RFA or surveillance, in patients with g
renal cancer?

Characteristics Criteria

Population Patients with presumed smathfkx{bcalised renal cancer

Intervention Cryotherapy (ardoesed)

Conparators Partial nephrectomy, RFA or surveillance

Outcome Primary major treatmentduced complications, eg fatality, haemorrhage, renal injurig

dialysis, ureteric injuries, renal vessel injuries, renal pelvis injuries, small bomyebinju
other adjacent structures, pneumonia, fistula, renal failure or serious infection
Secondaryminor treatmenduced complications, eg probe site pain, bleeding not re
transfusion, transient urinary leakage or minor infection

Study design Randomised or ramdomised controlled trials, cohort studies, registers, case series
reports or systematic reviews of these study dessyssemNatic reviews, abstracts,
editorials; animalyitio and laboratory studies were excluded

Searclperiod 199511/2008

Language NonrEnglish language articles were excluded unless they appeared to provide a hig
evidence than the English language articles identified.

In most cases biopsy of renal tumagirsot carried out befoteeatmentThe
populatiortreated by cryotherapy, partial nephrecto®FA are usually those with
presumsuihall (<4cm) renal cancers, which usually in@dutkterogeneounsixture of
malignancies and benign lesions (as determined-bpgrasive histology).

There was an attempt to exclude those studies where an overlap of results was evident,
but there may still be some overlap left in study populations in studies from the same co
authors or institutions.

For the purpose of this assessment, the outcomedereddiave been prioritised into
primary or secondary safety outcomes based on the severity of the adveBexevents (
4).

Primary safety outcomes

Major complications

Major complications asresult of argebasedryotherapy for presumed renal cancer
were reported bytatal of 34 studies. Of these, two wemeparativetudies with
concurrent controls (level 4 intervention evidencepe examinedhe safety of
laparoscopic cryotherapy relative to laparoguaial nephrecton{'Malleyet al

2007) and the other compared the rates of-opiexrative and poesperative
complications among patients undergoing laparoscopic cryotherapy, percutaneous
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cryotherapy or percutaneous RBAndi et al 2008)\Iso included in thessessment of

safety wereGluncontrolled case series (level IV intervention evidexagjestigated
third-generation cryotherapy, dhd otherten case series used seggeitkration

cryotherapy as their intervention. In additi6icase reports thptovided data on

safety outcomes were also identified. The study profiles for all included studies are listed

in AppendixJ. Data from the included studies have been extractdabied5 Table
46andTabled7, and ordered in a hierarchical ma r
evidence, cryotherapy generation, quality assessnsanhpledsize.

One procedureelated death was reported in a case report by Romero et al (2007). This
patient was an 8@arold woman with multiple comorbidities, including obstructive
pulmonary disease, hypertension, congestive heart failure andidatiahfitshe was

treated with anticoagulants, and had received a pacemaker implant and a laparotomy for
peritonitis. A CT scan revealed acin’ 2.7cm exophytic renal mass on her left

kidney. The patient underwent seegaderation cryotherapy to abldne tumour and
tolerated the procedure well. Rostrative histology showed papillary renal cell
carcinoma. The anticoagulation therapy for atrial fibrillation resdanedffier

cryotherapy. On the third day the patient experienced shortnesshadrimtgzdin in the

left side of the chest due to pleural effusion, which was drained by a chest tube. She
stopped anticoagulation therapy and received fresh frozen plasma and additional blood
products. The patient died of a pulmonary embolism involvinghthmain pulmonary

artery 2@ays after the cryotherapy procedure. No other studies identified in the
literature reported int@perative or posiperative death related to cryotherapy for renal
tumous.

Themoderatg ual i ty study boomparédie rateeojpost al (20
operative complications between laparoscopic cryotherapy using thin cryon€sdles (17
and laparoscopic partial nephrectomy. Patients in the two groups were matched for
gender, number of comorbidities, American Society ohasiedbgists (ASR)

physical status score, body mass index (BMI), location and size & amddaaseline

renal function. The authors observed no significant difference in the incidence rates of
major complications betwettwe laparoscopic cryotherapypgp andhelaparoscopic

partial nephrectomy group (p=1.000). Two out of 15 patients (13.3%) who underwent
cryotherapy for renal tumauteveloped major complications during feligwone had
pneumonia, and the other experienced a myocardial infanstiopgratively. Of the

patients in the partial nephrectomy groupe2fent had major adverse events,

includng amyocardial infarction, a case of deep venous thrombosis and a large perirenal
haematoma.

Bandi et al (2008), in a paprality controlledtudy, reported safety outcomes following
argonbased cryotherapy (laparoscopic and percutaneous) relative to percutaneous RFA.
Patients in the three groups were well matched for age, gender, BMI, ASA score and
number of tumours. However, the mean tumiaeris the laparoscopic cryotherapy

group (2.&m) was significantly larger than that in the percutaneous cryotherapy group
(2.2cm, p<0.05) and that in the percutaneous RFA groum{2(#0.05). The rates of

10 American Society of Anestfiologists (ASA) physical status score is a measurement of physical status,
comorbidities and physiological stability. 8&#%el: a healthy patient; 2: a patient with mild systemic

disease; 3: a patient with severe systemic disease that limitsuaiviog incapacitating; 4: a patient

with an incapacitating systemic disease that is a constant threat to life; 5: a moribund patient not expected
to survive without operatigdmerican Society of AnesthesiolodiSg3)
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major intraoperative complications for lagsgopic cryotherapy, percutaneous

cryotherapy and percutaneous RFA wengeBcént, 10.@ercent and 6.percent,

respectively, with no significant difference among the three groups (p=0.25). One case of
significant bleeding (treatedh haemostaticgents data on volume d@lood loss not
availablérom the repodtand one case of bowel injury (requiring laparoscopic repair)
occurred intraperatively in a total of 58 laparoscopic cryotherapy procedures. Of the 20
patients who underwent percutaneoystiberapy, one presented with a urine leak, while
another had a haematoma identdi@tihg the proceduréd haematoma also developed
intra-operatively in one patient in fhercutaneous RFA group of 15 patients.

Furthermore, the authors discovered nufgignt difference irne rates of major pest
operative complications among the three intervention groups (p=0.56). Five out of 58
patients (8.6%) receiving laparoscopic cryotherapy developed major complications,
includingatrial fibrillation (1.7%), rasgory failure (1.7%), narcotic overdose (1.7%)

and symptomatic perirenal haematoma (3.496pdtients in the percutaneous

cryotherapy group (10.0%) and two in the percutaneous RFA group (13.3%) experienced
significant prolonged neuropraxia goystratvely. In addition, one case (6. 6%arge
retroperitoneal haematoma that required blood transfusiatsevessported fl@wing a
percutaneous procedure.

Table 45 Major complications from cryotherapy for presumed renal cancer (controlled
studies)
Study | Evidence | Number off Major complications (per Risk Relative p-valug
level and procedure{ procedure) differenceé | riske (95%
quality 95% Cl) | ClI)
3rd generation
(O'Malle| Level H2 | 30 LCT (n=15) \ LPN (n=15) | i0.0 0.6/ 1.000
et al Quality: 4/6 Postoperative complications| (10-25, (0.14, 3.04)
2007) Matched 0.1
: 2/15(13.3%) | 3/15 (20.0%)
pairs cohort . .
study Pneumonia: | Myocardial
. 1/15(6.7%) infarabn 1/15
Clin14/4
R 15 Myocardial (6.7%)
infarctionl/15 | Deep venous
(6.7%) thrombosis: 1/1
(6.7%)
Large perirenal
haematoma:
1/15 (6.7%)
2nd or 3rd generation
(Bandi | Level H2 73 LCT (n=58) RFA (n=15) | i0.03 0.2 0.504
et al Quality: 2/6 Intraoperative Complications (I.O.]S, (007, 390)
2008) | Retro - - 0.00)
spective 2158 (3.4%) | 1/15 (6.7%)
cohort study Significant Haematoma:
o bleeding: 1/58| 1/15 (6.7%)
Clin124 (1.79%)
R 15
Bowel injury:
1/58 (1.7%)
Part B: Cryotherapy for renal cancer i MSAC 1124 141 of 247




Clini124 Postoperative complications| 10.11 0.43 0.348
R 15 5/58 (8.6%) | 3/15 (20%) (10.31, (0.B,1.55)
Narcotic Large 0.04)
overdose: 1/59 retroperitoneal
(1.7%) haematoma: 1/
Atrial fibrillatioy (6.7%)
1/58 (1.7%) | significant
Respiratory prolonged
failure: 1/58 neuropraxia:
(1.7%) 2/15 (13.3%)
Symptomatic
haematoma:
2/58 (3.4%)
Clini144 35 PCT (n=20) RFA (n=15) | 0.03 1.9 1.000
R Y5 Intraoperative complications g(])élzv (0.2,11.B)
2 (10.0%) 1/15 (6.7%) B
Urine leak: 1/21 Haematoma:
(5.0%) 1/15 (6.7%)
Haematoma:
1/20 (5.0%)
Clin144 Postoperative complications| 10.10 0.50 0.631
R 15 2/20 (10.0%) | 3 (20%) (10.26, (01,22
Significant Large 0.12)
prolonged retroperitoneal
neuropraxia: | haematoma:
2/20 (10.0%) | 1/15 (6.7%)
Significant
prolonged
neuropraxia:
2/15 (13.3%)

aSeeAppendik: Rank scores for assessing the Clinical Importance (Clin 1) of the benefit/harm (with 1 ranked as highly clinically importan
and 4 as indeterminate clinical importance), and rank scores for the Relevance (Rwadtitleranidmhes a highly relevant outcome

and 5 as an unproven surrogate outcBelajive risk of all major-ogiesiative or pasgierative complications. Relativecaséuimted
asthe risk in one gralipidedy the risk in the other grdrisk difference of all majorapeeative or pagterative complicatidtisk
difference is calculasthe risk in one graumushe risknthe other growtftatistical significance of differences calculated by two

tailed Fitshero6s exact tes

ClI: confidence interval; LCT: laparoscopic cryotherapy; LPN: laparoscopic partial nephrectomy; PCT: percRfaAeous cryotherapy;
radiofrequency ablation

Six case series provided data on major complications resulting from the use of third
generation cotherapyfor renal tumots: Three goodjuality studies did not report any
major intraoperative or posiperative complications in their patient gr¢Gpsiezel et

al 2008Polascik et al 2007; Wright et al 200 However , i n Wyl er
moderateguality study, four out of 14 patients (28.6%) hadopénative bleeding

(mean = 166nL), whichrequiredbne intracorporeal stitch in each patient. Significant
secretion (2@250 mL) was observed in three patients (21.4%) within the fiosird 2
after the cryotherapy procedure, when a drain was inserted.

et

Six out of ten case series thaestigeedseconegeneration cryotherapy for small renal
tumoussreported no major peoperative or posiperative adverse events. In the
remaining foustudieghe one with thénighestquality was by Weld et al (200v)his

case series 81 laparoscopic atherapy proceduresne casg.2%)of significant

blood loss (100@1L) occurredntraoperativelyThis patient required peasgerative

blood transfusis®and developed an ileus and gross haematuria after cryotherapy. CT
showed a small perirenal urinohyalronephrosis and blood clot within the collective
system of the kidney. This patient responded well to ureteric stenting. Atrial fibrillation
(3.2%) and heart failure (3.2%) were also reported by Weld and colleagues as major
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adverse consequences ofdtyetherapy procedure. Goel et al (2008) reported their
initial experience of performing Single Port Access Laparoscopic System cryotherapy
procedure in six patients, and described the requirement fopgragive blood
transfusions in one patient (16) ¥8ih a medical history of anaemia and pulmonary
disease. Hinshaw et al (2008) carried out a meglembie study comparing clinical
outcomes between percutaneous cryotherapy and laparoscopic cryotherapy. No
significant difference in either inby@eraive or posbperative complication rates was
reported between the two groups (p>0.05), although two out of 60 patients (3.3%) who
received laparoscopic cryotherapy had majepperative complications, one with

bowel injury and the other with severpiratory distress; and one patient experienced
atrial fibrillatiorpostoperatively. ireumoniaesulting from the cryotherapy procedure
was reported by Moon et al (2004) as a major adverse event, with a z¢eceind.d

out of 16 patients).

Table 46 Major complications from cryotherapy for presumed renal cancer (uncontrolled
studies)

Study Evidence level Number of Intervention Major complications (per procedure)
and quality procedurs

3rd generation

(Wrightetal Level IV 32 (35 Laparoscopic Intraoperative complications: 0/32

2007) Quality: 4.5/6 tumours)  cryotherapy Postoperative complications: 0/32
Retrospective
case series

(Polascik et Level IV 26 (28 Laparoscopic Intraoperative complications: 0/32

al 2007 Quality: 4.5/6 tumots)  cryotherapy Postoperative complications: 0/32
Case series

(Caviezel et Level IV 7 Percutaneous  Intraoperative complications: 0/32

al 2008) Quality: 4.5/6 cryotherapy Postoperative complications: 0/32
Retrospective
case series

(Wyleet al Level IV 14 Retroperitoneo  Intraoperative complications: 4/14 (28.6%

2007) Quality: 4/6 sopyassisted Bleeding (166+115 mL): 4/14 (28.6%)
Prospective cryotherapy: 13 Postoperative complications: 3/14 (21.4%
case series Open cryotherag Significant secretion (280 mL): 3/14

1 (21.4%)

(Lehman et ¢ Level IV 23 (30 Laparoscopic Intaoperative complications: 0/23

2008) Quality: 3.5/6 tumours)  cryotherapy Postoperative complications: 0/23
Prospective
case series

(Goreet al Level IV 45 Laparoscopy Intraoperative complications: 0/23

2005) Quality: 3.5/6 (tumours)  assisted Pos-operative complications: 0/23
Retrospective percutaneous
case series cryotherapy

2nd generation

(Weld etal Level IV 3186 Laparoscopic Intraoperative complications: 1/31 (3.2%)

2007 Quality: 5.5/6 tumours)  cryotherapy Significant blood loss: 1/31 (3.2%)
Prospective Postoperative complications: 3/31 (9.7%)
case series Gross haematuria: 1/31 (3.2%)

Atrial fibrillatioty31(3.2%)
Heart failurel/31 (3.2%)

(Shingleton & Level IV 10 Percutaneous  Intraoperatie complications: 0/10

Sewell 2003) Quality: 4.5/6 cryotherapy Postoperative complications: 0/10
Retrospective
case series
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(Shingleton & Level IV 3@ Perctaneous Intraoperative complications: 0/3

Sewell Quality: 4.5/6 tumours)  cryotherapy Postoperative complications: 0/3

20024) Case series

(Georgiades Level IV 45 Percutaneous  Intraoperative complications: n/a

etal2008)  Quality: 4/6 cryotherapy Colon or pancreas injury: 0/45
Case series Pneumothorax: 0/45

Postoperative complications: n/a
Renal failure: 0/45
Ureteric injury: 0/45

(Permpongke Level IV 20 (22 Percutaneous  Intraoperative complications: 0/20

solet al Quality: 4/6 tumours)  cryotherapy Postoperative complications: 0/20

20089 Retrospective
case series

(Goel & Level IV 6 Laparosgunc Intraoperative complications: 0/6

Kaouk 2008) Quality: 4/6 cryotherapy Postoperative complications: 1/6 (16.7%)
Prospective Anaemia: 1/6 (16.7%)
case series

(Guptetal Level IV 10 (14 Percutaneous  Intraoperative complications: 0/10

20069 Quality: 3.5/6 tumours)  cryotherapy Postoperativeamplications: 0/10
Retrospective
case series

(Colon & Level IV 8 Laparoscopic Intraoperative complications: 0/8

Fuchs 2003) Quality: 3.5/6 cryothenay Postoperative complications: 0/8
Prospective
case series

(Hinshawt  Level IV 30 Percutaneous Intraoperative complications: 0/30

al2008) Quality: 3/6 cryotherapy Postoperative complications: 0/30
Retrospective g0 Laparoscopic Intraoperative complications: 2/60 (3.3%)
case series cryothepy vs LCT: p>0.05)

Bowel injury: 1/60 (1.7%)
Severe respiratory distress: 1/60 (1.7%

Postoperative complications: 1/60 (1.7%)
vs LCT: p>0.05)

Atrial fibrillation: 1/60 (1.7%)

(Mooret al Level IV 16 Laparoscopic Intraoperative complications: 0/16

2004 Quiality: 3/6 cryotherapy Postoperative complications: 1/16 (6.3%)
Retrospective Pneumonia: 1/16 (6.3%)
case series

aQOne of the authdPelascik, T. J., is a research consultant to Galit Medio&the authors, Landman, J., is a study investigator and
consultant to Oncufday be overlap between patient $btigsbe overlap between patient sbtasbe overlap betweerepati
series.

LCT: laparoscopic cryotherapy; n/a: not aRP&@lBhesrcutaneous cryotherapy

Case reports may be useful for describing rare complications. In general, they provide
less information than case series since it is impossible to determmantireatt, ie

how many patients received cryotherapy for renal tumours and were at risk of harm but
did not necessarily have any adverse events. Of the 16 case reports identified in the
literature, five reported significant pmstrative complications uéishg from

cryotherapy. These included a perirenal haematoma and pleural effusion (requiring blood
transfusion and removal of sanguineous fluid in the chest), a massive pulmonary
thromboembolism (treated successfully with anticoagulation therapy)y &stulaa

(managed with nephrectomy after drainage failure), a colorenal fistula (necessitating a
stent), and a filling defect and partial urothelial slough in the renal pelvis (resolved by
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ureteroscopic slough removal and a temporary(&ewn & Bhayani 200Chenet al
2008 Mitre et al2008 Romercet al2007 Vanderbmk et al2007)

Table 47 Major complications from cryotherapy for presumed renal cancer (case reports)
Study Number of Intervention Major complications
procedure
3rd generation
(Bassignaetal 2 Percutaneous cryotherag Intraoperative complications: 0
2004) Postoperative complications: 0
(Chen et al 2088) 3 Laparoscopic cryotherap Intraoperative complications: 0
Postoperative complications: 1
Fillinglefect and partial urothelial sldug
(Hrupet a2006) 1 Percutaneous cryotherar Intraoperative complications: 0
Postoperative complications: 0
(Kodamat al2005) 3 Percutaneous cryotherap Intraoperative complications: 0
Postoperative complications: 0
(McClungt al 1 Percutaneous cryotherar Intraoperative complications: 0
2007) Postoperative complications: 0
(Pantuckt al 1 Cryotherapy Intraoperative complications: 0
2002) Postoperative complicati@ns:
(Polcaret a2007) 1 Percutaneous cryotherar Intraoperative complications: 0
Postoperative complications: 0
(Zhuet a2005) 2 Percutaneous cryotherar Intraoperative complications: 0
Postoperative complications: 0
2nd generation
(Blaschket al 1 Percutaneous cryotherar Intraoperative complications: 0
2007) Postoperative complications: 0
(Brown & Bhayani 1 Percutaneous cryotherag Intraoperative complications: 0
2007) Postoperative complications: 1
Urinary fistula: 1
(Lefloret a2007) 3 Cryotherapy Intraoperative complications: 0
Postoperative complications: 0
(Mitre et al 2008) 1 Laparoscopic cryotherap Intraoperative agplications: O
Postoperative complications: 1
Massive pulmonary thromboembolism
(Romero etal 200 2 Percutaneous cryotheray Intraoperative complications: 0
Postoperative complicatiénhs:
Procedureelated death: 1
Perirenal haematoma and pleural effu
(Sewelkt a2003) 2 Cryotherapy Intraoperative complications: 0
Postoperative complications: 0
(Shingleton & 1 Percutaneous cryotheray Intraoperative complications: 0
Sewell 2002h) Postoperative congaltions: 0
(Vanderbrink etal 1 Percutaneous cryotherap Intraoperative complications: 0

2007)

Postoperative complications: 1
Colorenal fistula: 1

aOne of the authors, Polascik, T. J., is a research consultant to GAlllddéuicalare consultants for Galil Medical.
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Secondary safety outcomes

Minor complications

Minor complications followireygonbased cryotherapy for presumed renal cancer were
reported by a total of gbservationatudies, including one controlled study (lewv&l 11

intervention evidence), 15 case series (level 1V intervention evidence) and 16 case reports

(Table48 Table49andTable50). The study profiles for all the included studies are
shown inAppendixJ.

In amatcheepairs cohort studyf moderate qualitpd Mal | ey et e@ | (2007

third-generation laparoscopic cryotherapy with laparoscopic partial nephrectomy. In the

cryotherapy group of 15 procedures, one patient experienced a gout agtaothemd
had hyponatraemia during the fotguevperiod. While none of the patients receiving
partial nephrectomy developed minor complicationspesitively, theero incidence
rate of mior complicatioawas not statistically different fréime rate ofL3.3percent

in the cryotherapy group (p=0.483) due to the small sample size.

Table 48 Minor complications from cryotherapy for presumed renal cancer (controlled study)
Study Evidence Number of | Mina complications (per Risk Relative | p-value
level and procedures | procedures) difference risk
quality? (95% ClI) (95% CI)
3rd generation
(O'Malle] Level 2 30 LCT (n=15) | LPN (n=15)| 0.13 Infinity | 0.483
etal Quality: 4/6 2/15 (13.3%) | 0/15 (10.04,0.13) | (0.5,
2007) | Matched Gout attack: infinity)
pairs cohort 1/15 (6.7%)
stgdy Hyponatraemii
Clin14/4 1/15 (6.7%)
R 1/5

aSeeAppendik: Rank scores for assessing the Clinical Importance (Clin 1) of the benefit/harmas(Wighty dinkeally important
and 4 as indeterminate clinical importance), and rank scores for the Relevance (R) of the evidence (withelerankeslitoankighly
and 5 as an unproven surrogate outc8tastical significance of differeatmdated byttvoa i | ed Fi sher dés exact

ClI: confidence interval; LCT: laparoscopic cryotherapy; LPN: laparoscopic partial nephrectomy

Of the six case series that reported on the frequency of minor complications following
third-generation cryotheraylge largest goeguality study was by Wright et al (2007).
The authors did not observe amyor complications after 32 laparoscopic cryotherapy
procedures irhts studyAnother goodjuality case series by Polascik et al (2007)
reported one case&%) o transient ileus in a to@6 patientsSuperficial skin frostbite

and aymptomatic haematoma were also reported as minor complications from
cryotherapy, with rates of 1463 centand 25.@ercent respectively (Gore et al 2005;
Wyler et al 2007

Nine uncontrolled studies reported minor complications from sgeoedition
cryotherapy. Weld et al (2007), in their case seridgpd®scopic cryotherapy
proceduregliscoveed one case of transient urine |18&®4) during the followap
period.Oneout of three patients developed ileus-ppstatively in Shingleton and
Sewel | 0 s-qualigy@tddg. rhisladverde event was considered secondary to
narcotic analgesics and was resolved without intervenBenmipongkosol etals
(2006)moderatequality studya total oR3 renal malignancies were ablated by 21
cryotherapy procedures, f{28.8%)f which causewhinor postoperative adverse
eventsincludingsmall pneumothorax in one patient, insignificant haemorrhage in two
patients, transienam in one patient and flank muscle laxity in one patient. However, it
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is also noted that one patient in this case series had a renal tumour larger. than 4

Since complications in this patient were not reported septratatyual minor
complicationate for cryotherapy in the treatment of renal tumours lessdimewals

not available from this studdinshaw et al (2008) observétgher rate of minor

complications for percutaneous cryotherapy than for laparoscopic cryotherapy (13.3% vs
1.7%, p=0.0¥ A total of five patients, four in the percutaneous group and one in the
laparoscopic group, developed minor complicatmmhsgling amsymptomatic and self

limited urine leak, an asymptomatic perirenal haematoma, an intercostal neuropraxia and

a seHllimited flank paresthesia.

Table 49 Minor complications from cryotherapy for presumed renal cancer (uncontrolled
studies)
Study Evidence level Number of Intervention Minor complicationger procedure)
and quality procedure
3rd generation
(Wrightetal Level IV 32 (35 Laparoscopic Minor complications: 0/32
2007) Quality: 4.5/6 tumours) cryotherapy
Retrospective
case series
(Polascik et Level IV 26 (28 Laparosopic Minor complicatioh&®6 (%)
al 2007) Quality: 4.5/6 tumours) cryotherapy Transient ileu$/26 (3.8%)
Case series
(Caviezel et Level IV 7 Percutaneous Minor complication: 0/7
al 2008) Quality: 4.5/6 cryotherapy
Retrospective
case series
(Wyleretal Level IV 14 Retroperitoneo Minor compligats: 2/14 (14.3%)
2007) Quality: 4/6 scopyassisted Superficial skin frostité4(14.3%)
Prospective cryotherapy: 13
case series Open cryotherapy
1
(Lehman et Level IV 23 (30 Laparoscopic Minor complications: 0/23
al 2008) Quality: 3.5/6 tumours) cryotherapy
Prospective
case series
(Gore etal Level IV 4(5 tumours) Laparoscopy Minor complications: 1/4 (25.0%)
2005) Quality: 3.5/6 assisted Asymptomatic haematoma: 1/4 (25
Retrospective percutaneous
case series cryotherapy
2nd generation
(Weld etal Level IV 31 (36 Laparoscopic Minor complications: 1/31 (3.2%)
2007 Quality: 5.5/6 tumours) cryotherapy Trasient urine leak: 1/31 (3.2%)
Prospective
case series
(Shingleton ¢ Level IV 10 Percutaneous Minor complications: 0/10
Sewell Quality: 4.5/6 cryotherapy
2003) Retrospective
case series
(Shingleton ¢ Level IV 3 (4 tumours) Percutaneous Minor complications: 1/3 (33.3%)
Sewell Quality: 4.5/6 cryotherapy Transient ileus: 1/3 (33.3%)
20024) Case series
(Georgiades Level IV 45 Percutaneous Minor eamplications: n/a
etal 2008)  Quality: 4/6 cryotherapy Ablatiomelated infection: 0/45
Case series
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(Permpongke Level IV 21 (23 Percutaneous Minor complicatiob&®1 (3.8%)

sol et al Quality: 4/6  tumour§ cryotherapy Small pneumothordx21 (4.8%)
2006) Retrospective Haemorrhage/21(9.5%]did not
case series require blood transfusion)

Transient paif/21(4.8%)
Hank mude laxityl/21 (4.8%)

(Goel & Level IV 6 Laparoscopic Minor complicatioh (16.7%)

Kaouk 2008) Quality: 4/6 cryotherapy Small perirenal haematoma: 1/6 (1
Prospective
case series

(Colon & Level IV 8 Laparoscopic Minor complications: 0/8

Fuchs 2003) Quality: 3.5/6 cryotherapy
Prospective
case series

(Hinshaw et Level IV 30 Percutaneous Minor complications: 4/30 (13.3%)

al 2008) Quality: 3/6 cryotherapy Asymptomatic perirenal haematom
Retrospest 1/30 (3.3%)
case series Asymptomatic and-Belifted urine

leak: 1/30 (3.3%)

Selflimited flank paresthesia and
neuralgia: 1/30 (3.3%)

Intercostal neuraxiea 1/30 (3.3%)

60 Laparoscopic Minor complications: 1/60 (1.7%) (PQ
cryotherapy LCT: p=0.04)

Asymptomatic perirenal haematom
asymptomatic and dietlited urine led
selflimited flank paresthesia and
neuralgieor mtercostal neuropraxia
(one of thebovecomplicationsot
specified in the articl&§0l.7%)

(Moon etal Level IV 16 Laparoscopic Minor complications: 0/16
20049 Quiality: 3/6 cryotherapy

Retrospective

case series

aQOne of the authors, Polascik, T. J., is a research consultant to GaliieMsdivalauthors, Landman, J., is a study investigator and
consultant to Oncuiday be overlap between patient $Emepatient with a tumouckyk May be oviap between patient series

n/a: not available; LCT: laparoscopic cryotherapy; PCT: percutaneous cryotherapy

Fourteen out of 16 case reports identified by this assessment mentioned no minor
complications. Transient haematuria and mild fever resultiraygambased
cryotherapy were reported by Leflore et al (2007) and Kodama et al (2005), respectively.

Table 50 Minor complications from cryotherapy for presumed renal cancer (case reports)
Study Number of Intervention Minor complications
procedurs

3rd generation

(Bassignani et al 200 2 Percutaneous cryotherapy Minor complications: 0

(Chen et al 2088) 1 Laparoscopic cryotherapy Minor complications: 0

(Hruby et al 2006) 1 Percutaneous cryotherapy Minocomplications: 0

(Kodama et al 2005) 1 Percutaneous cryotherapy Minor complicatiohs:
Mild fever: 1

(McClung et al 2007) 1 Percutaneous cryotherapy Minor complications:

(Patuck et al 2002) 1

(Polcari et al 2007) 1 Percutaneous cryotherapy Minor complications:
2

(Zhu et al 2005)

Cryotherapy Minor complications:

ojlo|O|O

Percutaneous cryotherapy Minor complications:
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2nd generation

(Blaschko et al 2007) 1 Percutaneous cryotherapy Minor complications: 0
(Brown & Bhayani 1 Percutaneous cryotherapy Minor complications: 0
2007)

(Leflore etal 2007) 1 Cryotherapy Minor complicatiohs:

Transient haematuria: 1

(Mitre et al 2008) 1 Laparoscopic cryotherapy Minor complications: 0
(Romero et al 2007) 2 Percutaneous cryotherapy Minor complications: 0
(Sewell et al 2003) 2 Cryotherapy Minor complications: 0
(Shingleton & Sewell 1 Percutaneous cryotherapy Minor complications: 0
2002b)

(Vandrbrink et al 200" 1 Percutaneous cryotherapy Minor complications: 0

aOne of the authors, Polascik, T. J., is a research consultant to GAlllddédicalare consultants for Galil Medical.

Blood loss

Estimated volume ofblood loss

Data on esmated volume dflood losgrom argonbased cryotheramyere provided by
two controlled studies (level-Blintervention evidence) and nine case series (level IV
intervention evidencelgble51andTable52).

Inamatchegp ai rs cohort study of moder attae qual i
the mean blood loss frdaparoscopic cryotherapgs58.7mL (standard deviation

(SD) = 28.5nL), whichwas bothstatisticdy (p=0.002)and clinicallgignificantly less

than thafrom laparoscopic partial nephrectomy (mean = 281, 8D = 182.%nL). In

the other, a poegualitycontrolledstudy, mean blood loss ofé# was estimated in 58

patients who were treateglapar@scopic cryotherapy; aodehaematomwas

discovereth each of the two (cryotherapy and RFA) percutaneous ablationgooups
significant difference in estimated blood loss was observed among the three intervention
groups (Bandi et al 2008).

Table 51 Estimated volume of blood loss from cryotherapy for presumed renal cancer
(controlled studies)

Study Evidence | Number| Mean stimated volume of Mean differenc Mean p-
level and | of blood loss (95% CI) quotient value
quality? patients (95% ClI)

3rd generation

(O'Malley Level H2 30 LCT (n=15) | LPN (n=15) | i163 mL 0.26 0.002

etal | Quality: 4/6 58.7+28.851L | 221.7+182% | (1261mLi (0.17, 0.49)

2007) | Matched L 65mL)
pairs cohort
study
Clinl11/4
R:1/5

2nd or 3 generation

(Bandi et Level H2 73 LCT (n=58) | RFA (n=15) | n/a n/a >0.05

al 2008) | Quality: 2/6 64 mL 1 haematoma
Retrospecti
cohort study
Clin144
R 15
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Clin144
R 15

35 PCT (n=20)

1 haematoma|

RFA (n=15)
1 haematoma

n/a n/a >0.05

aSeeAppendik: Rank scores for assessing the Clinical Importance (Clin 1) of the benefit/harm (with 1 ranked as highly clinically importan
and 4 as indeterminate clinical importance), and rank scores for the Relevance (R) of theaekieleasea(Wighly relevant outcome
and 5 as an unproven surrogate outcome)

Cl: confidence interk@lT: laparoscopic cryotherapy; LPN: laparoscopic partial naefdraotawgjlabRCT: percutaneous
cryotherapy; RFA: radiofrequency ablation

Mean/median blood loss of betweemilOand 78nL was reported by three case series
that investigated laparoscopic cryotherapy usingémedation cryotherapy systems. In
a highquality study by Wright et al (2007), blood los3160s1L (mean = 32nL) was
observed in 32 patients, none of which required blood transfusions. One patient in
Pol asci k et aldés (2007) c amoeedgallyyduedas r ec e
pre-existing anaemia rather than significanbperative blood loss. The studhich
examined retroperitoneoscegsgisted cryotherapy and open cryotherapy for renal
cancer, reported a relatively higher mean blood lossbf(@nge: @00mL) (Wyler

et al 2007). However, no further data were available to determine whdé¢nenta dif
surgicaapproactwould have impacted on the volume of blood loss from laparoscopic
cryotherapy.

The estimated blood loss from seegederation cryotherapy procedures ranged from
40 to 103nL. Weld et al (2007), irgaodquality studynvolving 31 procedures

reported a mean estimated blood loss ofl9#vithan extreme df000mL, during a
laparoscopic cryotherapy procedure (Weld et al 20@patiEmt developed gross
haematuria and ileus pogeratively angequied blood transfusions. Nahetr patients
undergoing secorgkneration cryotherapgcessitatl blood transfusiordter the
procedurgincluding one patientwho lost40Q@ i n Col on et

a
another with an estimated blood lossof@80 i n Mo on tedy. al o

Table 52 Estimated volume of blood loss from cryotherapy for presumed renal cancer
(uncontrolled studies)

Study Evidence level and Number of Intervention Estimated blood
quality procedures loss

3rd generation

(Wright et al Level IV 32(35tumows)  Laparoscopic cryothera Mean32mL

2007) Quality: 4.5/6 (range5i 160mL)
Retrospective case seris

(Polascik etal  Level IV case series 26(28 tumours) Laparoscopicyotherapy Median:mL

2007 Quality: 4.5/6 (range0i 200mL)
Case series

(Wyler et al Level IV 14 Retroperitoneoscopy  Mean: 9L

2007) Quiality: 4/6 assisted cryotherapy  (range:iBO0mML)
Prospective case series Open cryotherafty

(Lehman etal Level IV 23 (30 tumours, Laparoscopic cryothera Mean: 7&1L

2008) Quality: 3.5/6
Prospective case series

(Gore et al 200¢ Level IV 4 (5tumots) Laparoscomssisted Mean: 2enL
Quality: 8/6 percutaneous cryotherz (range:i5LO0OmL)
Retrospective case serii

2nd generation

(Weld et al Level IV 31(36tumows)  Laparoscopic ctiyerapy Mean97mL

2007 Quality: 5.5/6 (rangelQ
Prospective sa series 1000m1)
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(Goel & Kaouk Level IV 6 Laparoscopic cryothera Mean: 83+26L
2008) Quiality: 4/6
Prospective case series

(Colon & Fuchs Level IV 8 Laparoscopic cryothera Mean: 1081L

2003) Quality: 3.5/6 (range: 5@00mL)
Prospective case series

(Moon et al Level IV case series 16 Laparoscopic cryothera Mean40mL

2004) Quality: 3/6 (range0i 250mL)

Retrospective case sefi

aOne of the authors, Polascik, T. J., is a research consultant to GalieMédrmbuthors, Landman, J., is ansastigator and
consultant to Oncura.

Serum haematocrit and haemoglobin

Significant blood loss can be implied by a reduction in serum haematocrit level or serum
haemoglobin level. Each of the two surrogate measures of blood loss was reported by
onestugt (Table53 . O6 Mal | ey et -aperativeserOny Haematocntp ar e d
levels between laparoscopic cryotherapy and laparoscopic partial nephrectomy in patients
with matcheaharacterists; including baseéihaematocrit level (38.4% vs 40.7%,

p=0.681). The authors observed no significant difference-wppoative haematocrit

levels between the two intervention groups (p=0.776). Patients in both groups had lower
mean haematocrit levels after treatmentsttiesr baselinkevels, with a mean reduction

in the partial nephrectomy group nearly dogitiiat reported in the cryotherapy group

(6.1% vs 3.3%). However, the statistical as well as clinical difference of the mean changes
in serum haematocrit levetween the two groups was undetermined due to a lack of
primary data. A comparison between thérpagment and posteatment haemoglobin

levels was performed by Caviezel et al (2008) in a case series of seven patients who
received percutaneous cryothgfap renal tumowr The authors reported a decrease of
0.3g/dL (from 13.99/dL to 13.6g/dL) in mean serum haemoglobin level after
cryotherapyand observed ratatisticallgignificant mean change (p>0.05)

Table 53 Serum haematocrit level and haemoglobin level before and after cryotherapy for
presumed renal cancer
Study Evidence level Number Intervention Mean level
and quality of tient Pretreatment Posttreatment Mean
patients change
Serum haematocrit level
(O'Madly Level Hp 15 Laparoscopit 38.4+3.% 35.1£3.9% 13.3%
etal 2007) Quality: 4/6 cryotherapy
Matchegbairs
cohortstudy ;5 Laparoscopit 40.7+3.5% 34.6+4.1% 16.1%
Clini134 partial
R 2/5 nephrectomy
Mean difference (95% ( 12.3% 0.5% 2.9%

(14.826, 0.21%) (i2.49%, 3.49%)
Mean quotient (95% CI 0.94 (0.89, 1.01, 1.01 (0.93,1.11) 0.54

p-value 0.681 0.766 n/a
Serum haemoglobin level
(Caviezel Level IV 7 Percutaneou 13.9 g/dL 13.6 gMd 710.3 g/dL
etal 2008) Quality: 4.5/6 cryotherapy  (range: 12i1 (range: 120 (p>0.05)
Retrospective 16.0g/dL) 14g/dL)

case series
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aSeeAppendik: Rank scores for assessing the Clinical Importance (Clin 1) of the benefit/harm (with 1 ranked as highly clinically importan
and 4 ranked as indeterminate diimpoafance), and rank scores for the Relevance (R) of the evidence (with 1 ranked as a highly relevant
outcome and 5 as an unproven surrogate outcome)

ClI: confidence intervat not available

Serum c reatinine level

Measurement of serum creatinine legedn estimate of glomerular filtration rate, has
been widely used as an indirect measure of renal function in clinical practice: an
abnormal rise in serum creatine level indicates a loss of kidney (iRantiore et al

1992) Serum creatinine levels, before and after-bagex cryotherapy, were reported
by one controlled study (level2lintervention evidence) and nine case series (level IV
intervention evidencélgble54andTable55). Levels after cryotherapy were between
0.05mg/dL less and 0.28g/dL more than their baseline values. These changes were
not statistically significant.

Il n OdMall ey et-qualiy&tsdy, pa2i€nht8 in he |aparaseopia t e
cryotherapy group and those in the laparoscopic partial nephrectomy group were well
matched foeach patient characteristic, including thejonm@=dural serum creatinine
levels (1.1mg/dL vs 1.2Img/dL, p=0.681). After treatment the mean jpostedural
creatinine levels increased by M@2IL in patients who underwent laparoscopic
cryotherapyand decreased by 0rg/dL in the laparoscopic partial nephrectomy

group. However, no significant difference in-peatment serum creatinine levels was
observed between the two intervention groups (p=0.891).

Table 54 Serum creatinine levels before and after cryotherapy for presumed renal cancer
(controlled study)
Study Evidence Number Intervention Serum creatinine level
Ievellitand of tient Pretreatment Posttreatment Mean
qualityt patients change
3rd generation
(O'Milley  Level H2 15 Laparoscopi Mean: Mean: 0.02 mg/dL
etal 2007) Quality: 4/6 cryotherapy 1.17+0.38hg/dL  1.19+0.28ng/dL
Matchegbairs
co-hort study 15 Laparoscopi Mean: Mean: 70.03 mg/dL
Clin13/4 partial 1.21+0.16ng/dL  1.18+0.24ng/d
R 2/5 nephrectomy
Mean difference (95% 10.040 mg/dL 0.010 mg/dL 0.05 mg
(10.234 mg/dL, (10.189 mg/dL,
10.154 mg/dL) 0.209 mg/dL)
Mean quotient (95% CI 0.967 1.008 10.667
(0.812, 1.131) (0.850, 1.191)
p-value p=0.681 p=0.891 n/a

aSeeAppendik: Rank scores for assessing the Clinical Importance (Clin I) of the benefit/harm (with 1 ranked as highly clinically importan
and 4 as indeterminate clinical importance), and rank scores for the Relevancad®)witthé evitted as a highly relevant outcome
and 5 as an unproven surrogate outcome)

Cl: confidence interafd; not available

Of the nine descriptive studies, the goaality study with the largest sample size was by
Wright et al (2007). In a totdl32 patients with 35 renal tumours, the mean creatinine
level rose slightly from 1.4g/dL (SD = 0.33ng/dL) at baseline to 1.18y/dL (SD =
0.29mg/dL) postprocedurally (p=0.38). The greatest serum creatinine level change was
reported by Wyler et &007). In this moderatgiality case series of 14 patients, an
increase of 0.28g/dL in mean serum creatinine level from the baselinegd/@r

was observedday after cryotherapy; afterwards the mean creatinine level dropped from
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1.45mg/dL on the firs day to 1.24ng/dL on day 3 postperatively. The authors
reported a serum creatinine level of h@dL 1year after cryotherapy and observed
no significant mean changes in serum creatinine levels duringytbarficdtowup

period (p=0.69). The gnstudy that reported a reduction in mean serum creatinine level
after cryotherapy was by Permpongkosol et al (2006). In this case series 23 renal
malignancies were treated by 21 percutaneous cryotherapy procedures. The mean
creatinine level decreased fio#®mg/dL pre-procedurally to 1.44g/dL after
cryotherapy; statistical analysis was not performed due to the lack of original data.
Furthermore, the actual change in serum creatinine levels in patients with amgall (<4
renal cancer was not availatmenfthis study, since one patient with a renal tumour
larger than 4m was also included in the mean creatinine level calculation.

Table 55 Serum creatinine levels before and after cryotherapy for presumed renal cancer
(uncontrolled studies)
Study Evidence Number Intervention Mean serumreatinine level
Ievell and of . Pretreatment Posttreatment Mean bange
quality patients
3rd generation
(Wrightetal Level IV 32(35 Laparoscopic 1.3mg/dL 1.5mg/dL 0.2 mg/dL
2007) Quality: tumours cryotherapy  (range0.9 (rangel.1i (p=0.38)
4.5/6 2.3mg/d) 2.3mg/dL)
Case series
(Polascik et al Level IV 26(28 Laparoscopic n/a n/a Median change
2007 Quality: tumours) cryotherapy 0.1 mg/dL
4.5/6 (range: 0i4
Case series 1.8mg/m).
(Caviezel et al Level IV 7 Percutaneous 1.4 mg/dL 1 day: 1.5 mg/d 0.1 mg/dL
2008) Quality: cryotherapy  (range: 0i7  (range: 0i8 (p>0.05)
4.5/6 2.0mg/dL) 2.0mg/dL)
Retrospecti\
e case serie
(Wyler et al Level IV 14 Retroperitone 1.2+0.72ng/ 1 day: 0.23mg/dL
2007) Quality: 4/6 scopyassistec dL 1.45+0.74ng/dL
Prospective cryotherapy: :
case series Open 3 days: 0.02mg/dL
cryotherapy: ! 1.24+0.62ng/dL
1 year: 0.15mg/dL
1.37+£0.6¥g/dL (p=0.69)
(Lehman et al Level IV 23 (30 Laparoscopic 1.15 mg/dl 1 day: 0.02 mg/dL
2008) Quality: tumours) cryotherapy 1.17mg/dL (p=0.462)
3.5/6 :
Prospective illgrwrc])n/tgf. 0.03mg/dL
case series ) 9
(Gore et al Level IV 4(5 Laparoscopy 1.0 mg/dL n/a n/a (p=0.25)
2005) Quality: tumours) assisted (range: 0i7
3.5/6 percutaneous 1.2mg/d)
Retrospecti\ cryotherapy
case series
2nd generation
(Shingleton & Level IV 10 Percutaneous 0.230.09mg/ 0.23+0.1&1g/dL 0.02(p=0.644)
SeWe" 2003) Qua“ty Cl’yothel’apy dL (range: 0.06
4.5/6 (range: 0.05 0.54mg/dL)
Case series 0.41mg/dL)
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